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THE EVOLUTION AND AFFINITY OF DISEASE. 241

fested chiefly in the throat and on the skin, but sometimes
affecting the joints.

The more virulent form of primary sore—the excavated ulcer
with hardened circumference—Mr Travers regarded as a consti-
tutional sore, the product of a system already impregnated with
poison: or, to use his own words, “a gonorrheeal sore in a fresh
subject produces, by absorption, constitutional symptoms of the
first order (those referred to above); and communicates a similar
sore, having the same tendency to propagate the first order of
symptoms. But a gonorrheeal sore, oceurring in a person already
the subject of the first order of symptoms, becomes a constitu-
tional sore, and secretes a matter capable of producing the
second order of symptoms (those from hard chanere) in the
individual”* Of course Mr Travers meant that this is the
way in which a chancre was originally caused, and may still be
produced; and here, no doubt, individual susceptibility greatly
influences the result. Probably also the maximum intensity of
the poison is not reached until it has passed, under favourable
circumstances, both personal and antecedent, through several
individuals. The impressions I acquired thus early have been
confirmed by subsequent observation and experience, and may
be formulated thus, viz,, that there are superficial sores—
mere uleerated excoriations, which heal without constitutional
treatment, and have no after consequences: that there are
other superficial sores which appear after a varying period of
incubation, and, though possesing none of the special character-
isties of chancre, namely, induration, and exedent ulceration, yet
may entail mild secondary symptoms: and there is a third class,
the genuine chancre, with a longer period of incubation, and
entailing, more certainly, severer and more complicated secondary
symptoms, which are far less amenable to treatment. Between
the last two or constitutional varieties of the disease no hard and
fast line can be drawn; the gradations between the extremes
being many, and determined by cirenmstances both personal and
extraneous, in which the susceptibility of the recipient, as well
as the quality of the virus, plays an important part.

Constitutional tendencies, whether they be such as may

V' Observations on the Pathology of Venereal Affections, by Benjamin Travers,
F.R.8., p. 290.
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able; and the simplest, and, as I believe, the true explanation
of the conflicting evidence on this point is afforded by the
admission that there are many grades of the disease; the
mildest of which is developed after a short interval, whilst the
severer forms are more delayed; the intensity bearing a direct
relation to the length of incubation. This suggestion is not
inconsistent with the germ theory of disease; inasmuch as we
know that time is an essential condition of the multiplication of
germs, and possibly also of the augmentation of their virulence,
and of that of ptomaines; whereas the relative susceptibility of
the recipients would explain the early surrender in some 1stances,
and the more protracted resistance in others, to the influence of
the poison. Is it not a rule, subject to exceptions, that the
severer the attack in most infectious maladies, the greater the
security, after cure, from a second invasion of the same disease?
I believe it to be so in syphilis, as in the exanthemata; pro-
bably also in carbuncle.

Of the influence exercised by constitutional proneness to
disease we have no lack of proof. In some instances this pro-
clivity is exhibited in relation to special diseases, such as
catarrh, gout, pneumonia, or bronchitis: in others it may be
elicited by parasitic organisms whose spores are present in the
atmosphere, awaiting a suitable soll in which to germinate;
their activity being suspended until some impairment of vitality
or other propitious conditions in their chance habitat favour
their multiplication, or, it may be their assumption of a specific
character. As regards non-specific poison, its introduction from
an extraneous source is not essential to the production of a
septic condition: it may be home-bred;—a fact which illus-
trates, in a remarkable way, how importantly the intrinsic con-
dition of a patient, whether natural or acquired, governs the
consequence of exposure to any exciting cause of mischief.
Hospital surgeons are familiar with the class of patients amongst
whom they may expect this pathogenic tendency. The dis-
charge from a festering wound not only diffuses its poison
throughout the system of the sufferer, but is qualified to impart
its fatal virulence to others, when it is brought into contact
with any trivial breach of surface.

When a specific disease is imported by innoculation, its
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action of many medicines, notably of mercury, in various indi-
viduals and in different animals, also supports this conclusion.
Probably cholera exemplifies the influence of predisposition to
the disease more palpably than other epidemics: and the causes
productive of the receptiveness are various, and many of them
acquired or dependent on race, as exemplified by the sweating
sickness in Ireland in the 15th century, to which the English
alone succumbed. It was not unreasonable to amticipate, as
experiment suggests, that the incubation period is governed,
other considerations apart, by the dose of the poison; 4.e., the
larger the dose the shorter the interval, and the converse. But
here again predisposition must not be lost sight of ; nor must it
be ignored that the germs themselves are not uniformly virulent;
both which circumstances matenally qualify any conclusions
drawn from observations on the relations between the incuba-
tory stage and the quantity of poison introduced.!

If we say that the effect of a small dose is to diminish or
annul any existing susceptibility to a disease, it is simply enunci-
ating, in a familiar way, the doctrine of protection which 1s now
receiving so much attention, and which appears to promise such
valuable results. But how this protection is achieved remains
a mystery. It must be sought in an explanation of what con-
stitutes the predisposition to a disease; and this may consist in
the presence of some material element necessary to the zymotic
action, which, when exhausted by a feeble appeal or by the
mstrumentality of some nearly allied poison, is not reproduced.
The fermentation being completed, the addition of more ferment
has no power to regenerate the action. I may mention, in
connection with this subject, the statement made on the autho-
rity of the British Bee-keepers' Association, that the occasional
stings to which bee-keepers are exposed need not be guarded
against, as they will cause less and less trouble until neither swell-
ing nor irritation will follow. A practical bee-keeper has assured
me that he can verify this statement from his own experience.
I am informed, on the best authority, that there are no recorded
facts tending to show that any similar immunity is conferred
on the subjects of snake-poisoning, if they have the good fortune

I Mr Walton Cheyne's Observations ( British Medical Jowrnal for J uly 31) may
be consulted with advantage on these points,
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some effect in the early stages of diseases dependent on the
presence of germs, or even in checking the development of
malignant growths. More light may be thrown on the manage-
ment of infection by the further study of those agents which
arrest fermentation, such as terebene and borax, or otherwise
neutralise its effects: for, it should be remembered that there
1s a close relation between fermentation and putrefaction ;
and that in both fermentation and infection the activity of
germ-life is much easier to prevent than to control when once
established. Some of these agents are, apparently, germicides;
but in other instances this explanation is unsatisfactory. The
desideratum of course is to render the poison inert without
mjury to the patient. It is said that the infecting organisms
disappear under the administration of appropriate medicines,
as when quinine is given in ague. If such be the case, and as
the neutralising influence of antiseptics over different organisms
appears to vary, we may not unreasonably look in this direction,
for an extension of our acquaintance with specifies.

The discussion of immunity after infection naturally suggests
the consideration of another class of maladies, such as catarrh,
gout, eczema, &c., which manifest a proneness to recurrence.
In many instances this tendency is inherited ; in some it seems
due to the enfeebled power of resistance to an exciting cause,
induced by a former attack: special sympathy with other dis-
ordered organs will occasionally explain this persistent and
intractable phenomenon; and in other cases we must thank-
fully accept Dr Creighton’s interpretation, in his classical work
on “ Unconscious Memory inm Disease.” Whether literally or
figuratively construed, no other form of words would so appro-
priately express some physiological as well as pathological facts ;
such, for example, as the surviving impression in the pregnant
female of a previous impregnation, as manifested in her off-
gpring ; or the recrudescence of the intermittent type in sick-
ness, long after the ague and its exciting cause have been
banished. For an analogous fact I am indebted to Sir John
Kirk, who tells me that it is very common for the residents of
Zanzibar, who leave the shore in health, to have a sharp attack
of remittent fever shortly after putting to sea ; thus changing a
hot malarious air for a purer and cooler atmosphere. Probably
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Why is it that certain germ and other animal poisons act by
direct absorption into the circulation, but are harmless when
swallowed ; whereas others, as in cholera and diseases of which
milk has been shown to be the vehicle, the poison seems to act
through the medium of the alimentary canal? It is probable,
however, that this confrast is rather apparent than real; and
that the poison mixes with the blood in either case before it
becomes operative, though the excreta may be charged with the
poisonous organisms. That certain animal poisons should be
neutralised in the secretions of the stomach is intelligible ; but
it is not so plain why others should escape. Possibly those
germs which are generated on a mucous surface survive in their
natural habitat, where others which are strangers would perish.
Most vegetable poisons seem to act indifferently, either by
direct or indirect admission into the circulation.

The analogy of parasitic life in animals and vegetables is not
without interest and instruction. Various plants are infested
by the different kinds, though they very much resemble each
other. These parasites are probably influenced, in their effects
or activity, by extraneous causes, such as variations in temper-
ature, moisture, character of soil, and other surroundings, especi-
ally by overcrowding; as well as by intrinsic conditions,
providing means of resistance or the reverse, to the invasion of
disease ; deteriorated vitality rendering a plant more liable to
the attack of parasites. Yeast manifests different forms of
organism, under varying cultivation in different media; and
such also, I am told, is the case with white mould. Mr Bennett
mforms me that some species of parasitic fungus have “a remark-
able heteromorphy, accompanied by alternations of generations,
For example, the mildew of wheat (Pueccinia graminis) and the
rust of the barberry (Aecidiuwm berberidis) are different stages in
the development of the same species: neither reproduces itself,
and each reproduces the other. There are many other instances
of this heteromorphy, mostly belonging to the family of Upre-
dinew.” Over-feeding as well as deficient nutriment malkes
plants sickly, and more subject to the incursion of parasites.
The higher forms of vegetable life, especially when subjected to
cultivation, are similarly susceptible. Plants are influenced by

heredity, after being changed by cultivation, and have a tend-
VOL. XXI. (N.8. YOL, 1.) R
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relation to Pathology, to have a clear view of the distinetion
between a disease and the symptoms by which it is characterised.
It is true this is an elementary lesson; yet we are so much
in the habit of treating the symptoms that we are apt to regard
them as the disease, and thereby much confusion is engendered ;
and points of contrast are thus rendered more prominent, in
many instances, than is justified by their actual divergence from
a common type of morbid action. Another point of equal
importance to be borne in mind is, that the pathological changes
which constitute the symptoms or signs of a disease are, for the
most part, eliminative in their nature, and, as such, essentially
curative in their purpose, though not infrequently injurious or
destructive in their misdirection or excess. This general pro-
position is, doubtless, modified by various circumstances which
influence the operation of evolution: yet the principle survives,
and its prevalence cannot fail to be recognised and appreciated
by all who look below the surface.

The first manifestation of the presence of any active discase,
whatever the exciting cause, is almost invariably the functional
disturbance of some one or more of the organs,—chiefly those of
assimilation, secretion and elimination;—the nerve centres, and
through them the vascular system, taking cognisance of such
disturbance, and reacting in the production of various pheno-
mena, tending or designed to restore the lost equilibrium.
Accidental lesions arouse a similar attention directed to the
same result. The progress and issue of these contending forces
—the disease and nature’s remedial effort—are governed by
various circumstances, inherent and extraneous; and any special
outcome dependent thereon may be perpetuated by inheritance
or exaggerated by being translated into a congenial soil, whereby
specialised or specific forms of disease are gradually developed.

Assuming the validity of the germ theory, so far as it is
applicable to disease—for heredity is scarcely admissible in this
category’—it may be regarded as an open question, for the

! 1t is said that tubercle bacilli have been found in the testis and prostate of

the phthisical. But their presence there, as in other organs of tuberenlons
subjects, is not surprising, and cannot be accepted as a plansiblo reason for
assuming that their germs are transferred to the impregnated ovum.  Even if so
transferred, do they remain inert and unprolific during the long minority of their
host, and then spring into active life? The hereditary communication of specific
infection by pathogenic organisms is an improbable conjecture,
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which may be transmitted, as virus, to a healthy system; and
may display the same property as protoplasmic germs, of multi-
plication in the living tissues, without the agency of any
specific contagium from without; but due to a combination of
circumstances which are dependent on inherent, acquired, or
inherited proneness to some particular form of inflammation or
type of disease.

Imflammmation—It will be interesting and instructive to
examine further how far the phenomena of inflammation
‘exemplify the foregoing remarks. It is difficult to define con-
cisely, and at the same time satisfactorily, what is meant by
inflammation; for many considerations are involved, and the
conditions change at each quickly succeeding stage. Primarily
it is augmented local arterial action, accompanied by capillary
hyperemia, dependent apparently on some change in the vital
relations between the blood and its containing vessels. This
state is usually induced by a topical lesion, or may be conse-
quent on some less direct provocation: but whatever the
exciting cause, the local phenomena are, probably in all in-
stances, essentially due to reflex action, originating in the seat
of disturbance, and reflected from the vaso-motor nerve-centres,
to the degree of activity of which, therefore, all the resulting
local changes are attributable. The extension of this dis-
turbance, by sympathy, to the system generally is a secondary
condition, and constitutes symptomatic fever. This abnormal
state of the blood-vessels must, moreover, be viewed generally,
but in some instances only remotely traceable, as beneficent in
intention, though sometimes, as already remarked, mischievous
in its direetion or in its immoderate activity. It may be
thought fanciful to adduce inflammation as an epitomised illus-
tration of pathological evolution: yet such it is. The different
stages an inflamed area passes through are so many steps which
are influenced by various collateral circumstances, until they
reach their climax. The reconstruction of disintegrated texture
i8 another exemplification: and where the morbid action stops
short of necrosis we may, in like manner, note the retrogessive
steps by which a restoration of the normal equilibrium is esta-
blished: and herein we have an elementary lesson of reversion
to eriginal type or pre-existing physiological health, In like
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defined characteristies which distinguish them, there is nothing
to forbid the supposition that these are consequent on a gradu-
ally widening divergence, under favouring conditions, from the
typical origin to which, according to Virchow, they may all be
traced, in the normal tissues of the organism, In some stage of
its development. Moreover, the characteristic of malignancy 1s
one of degree; for a sharp line of separation between the inno-
cent and malignant cannot be drawn, as “but few if any pro-
liferating growths are wholly free from lability to assume
malignant properties.” Tumours, in the proper sense of the
term, i.e., morbid proliferating growths or neoplasms, are spoken
of, by one of our most trustworthy pathologists, as having “a
very close affinity with simple hypertrophy or hyperplasia on
the one hand, and with mere inflammatory growth on the
other” Both malignant growths and tubercle may be cited
as pathological conditions which are communicable, by trans-
lation, to other parts of the system, and, possibly, to other indi-
viduals: yet it can scarcely be denied that they may exist
without inheritance or other assignable explanation of their
presence ; certainly they have the properties of development
and extension; but at present we know nothing respecting
their apparently spontaneous beginning, except that special
conditions of environment favour the production and subsequent
evolution of tubercle; and that local irritation may, in some
instances, determine the position of cancer. It is said that both
these diseases may be inherited. This may be ; but that cancer
is usually so is doubtful: and I am disposed to think that
sufficient weight is not assigned to the constant association
between parent and child, apart from heredity, as the means by
which both cancer and tubercle may be communicated from one
to the other. But beyond these sources of contamination their
quasi sporadic origin and elective localisation are problems, the
solution of which must be sought in the endeavour to unravel
the complex elements, past and present, which, in the aggregate,
and in their fortuitous and favourable combination, constitute the
latent morbid condition that awaits an appropriate stimulus to
be converted into active disease. In normal evolution a similar

! Dr Bristowe (Theory and Practice of Medicine), to whom I am indebted for
this and the preceding quotations,
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ventilation, food, and cleanliness. The condition of the recipient
is, therefore, another important element in the development of
this disease. Whether the contagia, if poisoned germs, are
simply latent and awaiting the opportunity which a favourable
soil and surroundings would afford, or whether innocuous germs
receive their poison from these surroundings, seems to be of
little importance: probably both theories are correct in this
as in some other instances. In typhoid a high temperature
appears to be specially favourable to the development of the
poison ; and the intestinal discharge from which it is derived
seems to “contain some specific, but at the time innocuous,
organised substance,” which afterwards, under decomposition,
becomes virulent. This is an interesting fact, as illustrating
the generation of a virulent germ, or, more probably, of the
conversion of an innocent organism into one of a specific type,
in decomposing animal matter; resembling in this respect non-
specific poison generated in the same way ;—an important step
in tracing these specific poisons to their source.

Cholera may be classed with typhoid in respect of its origin,
favouring surroundings, and epidemic character; and they also
resemble each other, apparently, in being developed from germs
which multiply indefinitely, and ripen into virulence after their
discharge from the intestine: but in other respects the two
diseases present a striking contrast. Cholera is said to be
indigenous in India, and to assume periodically an epidemic
character. I am not aware whether it has been satisfactorily
shown that this disease does not originate spontaneously.
Unquestionably both environment and personal qualification
exercise much influence in its development. Not only habits
of life but special conditions of health may predispose to an
attack, as demonstrated by the importance of careful diet and
precautions in case of diarrheea, during the prevalence of an
epidemic. Moreover, isolated cases occur periodically, which
differ very little from the true Asiatic type. It seems reason-
able, therefore, to suppose that the evolution of cholera, in its
virulent and epidemic form, needs certain conditions, under
which its contagia or germs become highly poisonous and pro-
lifie, but again lose this character as these conditions are gradu-
ally withdrawn or artificially controlled. Assuming, then, that
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ance with the extent and depth of the inflammation; and I
should as anxiously remove an operation from the proximity of
a case of phlegmonous inflammation as from one of idiopathic
erysipelas. Is not the latter form sometimes climacteric and
eliminative, as some other forms of inflammation and carbuncle
occasionally appear to be? Pneumonia may be included in this
category, occurring sometimes without any other assignable
cause, and, if cured, leaving no ill effects behind.

Rhewmatism and Gouf.—However opinions may differ
respecting the affinity between these two diseases, there cer-
tainly is, in their history, development, and characteristics, much
that is common to both. Soil and atmospheric influence are
extraneous predisposing causes, which seem competent to induce
rheumatism without any special predisposition on the part of
the patient; so that some localities are almost as notorious for
this complaint as others are for ague. Yet there is no doubt
that intrinsic susceptibility, which is generally acquired or
fostered by incautious excesses in diet, co-operates in pro-
moting the development of the disease. The alliance between
rheumatism and gout has found expression in the conjunction
of the two words: and although rheumatic gout may not be a
strictly pathological compound, it indicates the fact that there
1s, practically, no defined line of separation between the two
diseases. The special characteristics of gout do not appear to
be dependent on environment: some predisposition to its
development no doubt exists in most eases; and in some this
inherited proclivity, handed down perhaps through two or three
generations, assumes an intensity which is almost uncontrollable.
But it may be acquired, de novo, by introduction into the
systemn of the elements on which it thrives, provided there
coexist that faulty organic chemistry which liberates those
elements to work their will. To deny, so far as practicable,
these necessary conditions, and to put the vital laboratory in
working order, scem to be the rational indications for treat-
ment: but it may require the self-denial of two or three gener-
ations to obliterate this morbid inheritance, and to secure a
reversion to the original type of health. The elective and
eliminative characteristics of gout, and its apparent affinity
with the neuroses, are interesting features in its history.
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has passed renders it difficult to trace its derivation and
lineage in either case.

Thus it is likewise with man’s moral nature, and the psycho-
logist may find satisfaction in tracing, on parallel lines to the
foregoing, the evolution of moral deformity and disease, in such
wise as would leave but little to the imagination to render the
analogy complete. The disposition to special forms of de-
generation or active disease is, unhappily, prevalent in mind as
well as body; and heredity asserts in each its sway, by repeat-
ing original abnormality and acquired vice. Contagia in
various forms infeet the moral atmosphere, and multiply
abundantly with civilisation and in a erowded population. Some
are subtle and slow iIn their operation; others, in a receptive
nature, where the will to resist is feeble, defy control and are
rapidly destructive. The distempered cell-growth in the moral
man manifests the same affinity with its healthy type, as the
morbid growth of the material man holds to the normal tissues
of his organism in some stages of its development : in each case
the association constitutes the connecting link between health
and disease. Some virtuous impulses, if uncontrolled or mis-
directed, are prone to expand into vicious habits: and envy,
hatred, and malice may have small beginnings; but, if nurtured
in the rank and congenial soil of selfishness, they ripen into a
moral cancer, which poisons the life that nourishes it. The
mlets of evil are many, and thoughtless and foolhardy exposure
to contamination is fraught with equal risk in both cases. The
craving for mental and emotional stimulants may be classed, in
its effects, with the importunity of the sensual appetites, the
morbid indulgence in each case entailing an enfeebled power of
resistance and a dissipated habit, which need only time and
opportunity, with freedom from restraint, to issue in hopeless
degeneracy or disease. On education and training, as on medi-
cine and hygiene, we rely for the means by which to correct
these morbid tendencies in either case, and to fortify the moral
as well as the physical nature against the many and insidious
inroads of disease : but when that has established its hold, the
enforced sacrifice of the offending member, alike literally and
figuratively, is often the only remedy whereby life can be saved.
“Nemo vepente turpissimus” 1s an implied recognition of the
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