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Pathology is a growing science, and its subject matter is
e?ttl*Etne!y varied. “ It must study disease on many sides—the
side of its anatomy and its physiology—of its geography and
ethnology—of its history, and of its natural history.”

In the several editions of The Science and Practice of
Medicine, the writer has dwelt much upon the necessity of
specially investigating doubtful or anomalows cases of diseases,
and especially of fevers commonly so called. These require
careful methods of investigation. They are of the utmost
importance to science and to our knowledge of diseases, so
that extended information regarding them will either connect
them with forms of zymotic diseases between which they seem
to stand; or these anomalous cases will eventually separate
themselves into distinet forms whose history is still unknown.

There is also the long standing question of the de movo
origin of diseases, “ concerning which, even if we are satisfied
that the cases we may see are, in a sense, of de novo origin,
we are still only at the entrance of one of the most important
problems concerning the disease. A particular house, hut, or
camp-tent having in it a ecase—say of enteric fever or of cholera
—wherein do sugh particular habitations differ from the multi-
tude of apparently similarly circumstanced habitations that
have no fever or other ailment in them? And what are the
circumstances of to-day that have produced the fever to-day,
and that did not produce it six months ago? There must be
differences, or the effect would not be different. The nature
of these differences, however, is, for the present, beyond our
present knowledge; and it is by the study of differentiating
circumstances in cases where we can exclude antecedent
oceurrence of disease that we may best hope to discover the
nature and affinities of the fever.”*

By following such directions and methods of research as are
suggested by a study of Darwin’s _trhenrgr of Evolution in
explanation of the coming into being of various t;rpe_s of
disease, constitutional and zymotic, the writer would 1ndm.?.t.3
in these pages a standpoint from which to view diseases, which
military medical officers have peculiarly favourable opportun-
ities for investigating, and for iﬂEI'EaElI:l% our knowledge of
pathology regarding the special topics with which these pages
are concerned.

«Ts there any thing whereof it may be said, see, this is new ? .
It hath been :Llregdy of old time, which was before us.”—Eccles. 1, 10.

* Dr. George Buchanan “On Some Directions for Scientific Work.”
Medical Times and Gazette.  30th October, 1875.
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The great success which has attended the working of the
army medical staff under its new organisation, as shown in
the campaigns in Afghanistan, South Africa, Egypt, and the
Soudan, warrants the hopeful belief that such unfortunate
disasters are beyond the possibility of repetition ;—that we
are not likely again to hear of a British force being set down
in a foreign land so unprovided for as was our army when it
landed in Gallipoli in 1854; that the success which has
attended the recent good work in Egypt and the Soudan
mmposes upon you and those who come after you the obliga-
tion of maintaining the high reputation which the medical
staff’ has acquired under the present administration of its
experienced chief; and of inereasing the efficiency as well
as the professional and scientific character of the service, so
that it always shall be as it has been heretofore—“a wvery
present help in time of need.”

There is a power in the human race “whereby the present
ever gathers into itself the results of the past;” and you are
here on probation to learn the lessons which have been
gathered from the costly experiences of past times, which will
be variously formulated for you by my colleagues, as they
explain how an army is to be maintained in health in times of
peace and of war; by what rules and principles you are to be

ided in the discharge of your functions as an important
part of the military machine, so as to prevent losses which are
preventible, and which oceur from sickness rather than from
injuries received in the fight. “War pestilences are the real
enemies with which the general and his soldiers have to con-
tend.” The mili enemy they meet with in battle does
comparatively little harm ; and the first principle to be acknow-
ledged as a guide, alike for the military commander and
for the medical officer, is “ that the sanitary care of an army
is an essential part of strategy in all the operations of war,
and that it demands knowledge of a special kind with previ-
sion and preparedness, based on that special knowledge.”

The records of history further teach us that it is not till
long after a war has ended that the darker stories of famine,
disease, and death, with all their harrowing details, become
known to the world, and then mainly from medical journals
and the periodical newspaper press; and also that there are
many things concerning wars and campaigns which we never
know. The great mortality, for examlille, that attended the
expedition to Walchern in 1809-10 has never yet been
explained as it might have been. An eminent provincial
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even the wisest and most judicial minds in th i
a.lwaiys see their way to &Jcleur and definite np?nl':ngfﬂsmn i

Hitherto you have been learning how to di c;s.e diseases
and to differentiate them one from another; and these func-
tions will continue to be of very great impc;rta.nﬂe for you to
discharge with the wimost care. It appears to me, however
that more attention than heretofore must be given to differen-
tiate more definitely the innumerable determining factors
which combine to produce diseases, and that more attention
must be paid to the processes of disease than to its products
and to the dynamic changes which precede the structural ones
in the patient. Individual diseases must be traced more
closely to their sources, so as to prevent the concurrence of
factors which may originate them, and your attention must
be ever alive to the sum total of circumstances preceding and
surrounding the soldier’s life, which are the determ?ning
factors that bring about his ailments,

The tendency of pathology during the past century, and
especially since the days of Louis and Laennec, has been “to
specifise diseases, and so to advance our knowledge of them
h.g' insisting on details in symptoms, and in the appreciation
of minute differences.” + So much has this tendency to indivi-
dualise diseases prevailed, that it was at one time held that no
two specific diseases could co-exist in the same person. Buf
gradually this position has been shown to be untenable, and
we are more and more foreibly reminded, by an accumulation
of experience, that numerous disorders come before us as
anomalouws cases, in which disease, it is said, “does not breed
true ”—in which hybrid or nondescript symptoms are devel-
oped. Such “anomalous cases” do violence to our cherished
theories, belie the deseriptions of typical diseases in our text-
books, and defy our best classifications of them—even that of
the Royal College of Physicians of London, which has just
completed a second effort in this direction.

Nature (as the aggregate action and product of many
natural laws or ascertained sequences of events,}) will have
none of the hard and fast lines laid down in definitions of
diseases such as our text-books and systematic treatises con-
tain, nor will she always conform to the classifications of

* Dr. Charles Creighton “On the Autonomous Life of the Specific
Infections.”— Brit. Med. Jour., 4th August, 1883,

+ W. T. Collins, M.D., BS., B.Sc.Lond., Specificity and Fvolution in
Disease, 1884, p. 2.

1 Variation of Animals and Plants in the State of Domestication. 1868.

Two vols. Vol I, p. 6. By Charles Darwin,
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vast array of cases and of facts in pathology and eclinical
medicine have been brought together by many experienced
and observant men, which warrants a reconsideration, at any
rate, of those concurrent factors which result not only in
the a}rﬂlutinn of some constitutional or inborn diseases, but
also in the origin, development, and propagation of some
of the zymotic diseases, viewed from a new standpoint,
which shall be suggestive of a modification of our notions
hitherto held regarding specificity in disenses to the extent
that T have just indicated. Such variations in disease should
be studied as Darwin studied the varieties of species; and
“In the pursuit of new knowledge, his method ought to be a
model to all.” Sir James Paget tells us, from personal know-
ledge of the man, that Darwin would have studied these
things “not by deduction as from a law exactly formulated,
and from which he could trace the course of every change,
but by a most careful collection of facts, and by a study as
complete for every case as if no law of evolution had ever
been discovered.” * :

The present Bishop of London, Dr, Temple, in his eloquent
Bampton Lectures for 1884, has fairly and well deseribed
Darwin’s theory “as resting on two wain pillars, namely—
(L.) The transmission of characters from progenitor to progeny.
(2.) The introduction of minute variations in the progeny
with each successive generation.”

The former of these may be said to be well established; and
we recognise it as a law of life that all plants and animals
propagate their own kind. But the latter of these main
postulates has, as yet, been hardly examined at all. Each
new generation shows special slight variations. But what
causes these variations ? and what determines what they shall
be? In Darwin’s investigations these questions are but
slightly touched upon, beyond the statement of the fact that
“the varied conditions of life induce variability.” The varia-
tions are treated as if they were quite indefinite in number
and in nature. “As accomplished facts Darwin conecerns
himself only with the effects of these variations after they have
appeared ; and while some of these variations are advan-
tageous, some are hurtful to life. Hence we are bound to
look not only to the effects of variation, but to their causes.”

The same method and argument hold good regarding
diseases. We must look to the causes of wvariations. They
cannot be due to something only in the progenitors, or other-
wise the variations would be all alike, which they are not.

* Bradshaw Lecture. ZLancet, 16th December, 1882,
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from such a common inflammation as that induced by a
chemical irritant. And it therefore “concerns us to remember
that apparently every common inflamnmatory process includes
more or less of textural changes which are neerotic and of
septic tendency.” * This doctrine of a common disorder
acquiring specific power is not a new one. A class of cases is
mentioned by Dr. Charles Creighton,+ in which the mere
contact of human beings in an average state of health and
cleanliness sets up various epidemic disorders among the
inhabitants of remote islands where strangers rarely come.
Mr. Darwin, in his Voyage of the “ Beagle,’ quotes instances
of this in the South Seas, on the excellent authority of
Williams the missionary: and it is to typhus that Mr. Darwin
compares these cases. “It would almost appear,” he says,
“as if the effluvinmn of one set of men shut up some time
together was poisonous when inhaled by others, and possibly
more so if the men be of different races.” Sir Thomas Watson
has also maintained the same doetrine, and relates the follow-
ing facts:—

“The English troops that served in Egypt in 1801, under
Sir Ralph Abereromby, suffered much from the ophthalmia of
that country, which is always brought on by exposure to cold
after being heated, by the glare of the white and parched
ground, by the dust in the air, and such like causes peculiar
to the climate of Lower Egypt. No one, in those days,
thought that Egyptian ophthalmia was a specific infection.
But some of the English soldiers returned with it uncured,
and it soon became contagious in the home garrisons; and it
was found, after a lapse of eight or nine years, that there
were no fewer than 2,317 soldiers pensioners upon the public
bounty from blindness in consequence of ophthalmia. Those
who knew the disease as it oceurs in Egypt denied that it
was contagious, and those who saw it in England were as
positive that it was contagious. Watson reconciles the two
views. He says that ‘there is nothing absurd nor unlikely
in the supposition that diseases may first arise from some
other source, and then become capable of spreading by con-
tagion;” and he says elsewhere, ‘My own creed upon the
matter is this—that the disease may, and often does arise,
independently of contagion, from the agency of ordinary
causes of infAammation; and that, having so originated, 1t
acquires contagiows properties, which develop themselves only

* Holme's System of Surgery. First edition. Art. “Inflammation.”

Quoted by Simon.
+ “ Address on Pathology.” B. M. Journal, 4th August, 1883.
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disease which must have been originally acquired. But the
infected or impregnated body runs through all the stages of
the malady—papule, vesicle, pustule, scabbing and scarring
—in rapid succession in two or three weeks; and thence.
forward it is done with that particular form of disease for ever
In this independent form of disease we have a brief abstract
and chronicle of the whole protracted development or
evolution of small-pox. It sums up its past; and Just as it
sums up its past, so it anticipates its future; and starting,
therefore, from a nun-sfaeciﬁc inflammation or common fever,
or from such an anomalous enteric fever as Sir Joseph Fayrer
has deseribed as occurring in India, may there not arise, under
favourable conditions, an inflammation or a fever different
from the parent stock and capable of reproducing itself, or of
being reproduced when the originating factors are again
concurrent ? The same argument may apply to cholera, and
to the varied forms of enteric fever, such as are alleged to
oceur in tropical climates.

Concurrently with epidemics of cholera in India, Sir Joseph
Fayrer has also deseribed a peculiar fever co-existent with
such epidemies which may be similarly used in argument.

May we not therefore consider many typical and so-called
specific diseases at present well known as having arisen first
in a non-speeific inflammation, or in a common fever,
thereby recognising a common ancestry among certain well
known diseases, now recognised as distinet from each other,
and so far new ?

Slight variations, moreover, are also being introduced in
nature with every successive generation of existences. Man
of these variations are transmitted to the generations whic{
follow ; and, therefore, in the course of time, from any one
parent stock would descend a very large variety of kinds, and
with them we should expeet to find variation in diseases—
constitutional, hereditary, infective and contagious.

But the true settlement of these and such like questions
at issue can only be obtained when long and patient study
shall have determined under what laws and within what
limits the slightest variations and anomalies which charac-
terise individual diseases have been brought about; and it is
mainly in the philosophy which pertains to and characterises
the Darwinian hypothesis, that we may look for aid in the
elucidation of the question. St. George Mivart, in a series of
interesting papers on “ Organic Nature’s Riddle,” published in
the Fortnightly Review for March and April, 1885, shows that
many influences must come into play in the origin of new
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diseases come about through the deleterious operations of our
ordinary surroundings, both in the air we breathe and in the
food we eat, and not from any well defined specific cause.
Nearly all disease is slow in origin and progress, as in the
words of Hippocrates, the father of medicine, who wrote that,
‘Diseases do not fall upon men instantaneously, but bein

collected by slow degrees, they explode with accumula.teg
force;’ and it must still be the great aim of the physician to
seek the causes of disease in our ordinary surroundings, and
1"1111 the tendencies transmitted to us, and to try to remove

em.”

Variation must therefore be regarded as the result of the
reaction of the special hereditary nature of each organism
upon the stimuli of all the multitudinous agencies which
environ it—a combination of “heredity” and *external
influences ” must be recognised as factors in the process of
variation.

And, in addition to the action of these factors, there comes
another to be reckoned with—namely, “a peculiar kind of
action due to an internal force—an intra-organic activity,”
the laws of which have yet to be investigated. Comparative
anatomy, pathology, and teratology combine to point out the
action of this internal force.

Altogether, therefore, it seem undeniable that the characters
and variations of species and of diseases are due to the com-
bined action of internal and external agencies, acting in a
more or less direet positive and constructive manner, sug-
gestive of an “intelligent purpose, which is as it were
incarnate in the living world.”

SectioNn IV.—The Doctrine of Evolution mot a new one in
Pathology.

The idea involved in the application of “the Theory of
Evolution” to “the coming into being” of some diseases is
not a new one. It has been floating about, as it were, In
men’s minds without having been thus definitely formulated
long before the time of Darwin.

We have various evidences of this. For example, a work

ublished in France about 1784, written in Latin, h_as the
E:-lluwing title:—De Pracipuis Morborum Mutationibus et
- Conversionibus, Tentamen Medicum, by AC Lor , & dis-
tinguished graduate of Paris, embodies this idea. This work
was published after the death of its author, and was edited
by his nephew, the celebrated Hallé. The subject had been
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gain suggested to Dr. Lorry by a small duodecimo volume
;urint-ed EEEFankfort in 1646, which has the quaint title—
Quee ex quibus, written by one Rodericus & Castro.*

Again, about 1792, Dr. John Ferriar, Physician to the
Manchester Infirmary, published a series of Mﬁl’im@ Histories
and Reflections in 4 vols, and a second edition in 1810, in
which two of the essays therein published have the follow
noteworthy titles—namely, “The Origin of Contagious an
New Diseases,” in vol. i, p. 261, and “The Conversion of
Diseases,” page 17, vol. iv. During the earlier and middle
part of the present century we have also some foreshadowings
of Darwin’s teachings as applicable to diseases in the discus-
sions which took place relative to “the changes of type in
diseases and their tendencies to change.” The type or form
of disease being made evident in the order of succession
observed to obtain among certain morbid phenomena, it was
noticed that such types ﬁmitted of moditications from various
causes (Copland).

It was also early recognised that the hereditary or natural
constitution of the individual was an important element in
determining and modifying the type of a disease; also that
town life, as compared with country life, was another factor
in modifying the type of many diseases; and the particular
occupations of individuals furnished still other modifying
factors. The characters of epidemics, especially of fevers,
were noticed to differ. Typhus fever, for example, since 1843
to 1848, is known to have diminished in its relative mor-
tality ; its eruption has appeared earlier, and so also has
its eritical day (10th to Htﬁ day as a rule, and rarely now
prolonged into the 3rd week) in itself a great cause of dim-
inished mortality, for a day’s delay of the crisis in a case of
au%r degree of severity is an immense addition to the risk.t

t was also noted that diseases have arisen which are more
or less new, resulting from new combinations of various
pathological phenomena. It had been further observed how,
in this countr%,r, during the past and previous centuries, some
epidemics of fever, dysentery, scorbutus, malaria, and influ-
enza, greatly deteriorated the health of the population; and
as we have gradually got rid of such severe epidemics, severe
and unmanageable types of ordinary inflammatory fevers have
become less common. It is also on record that the types of
some diseases become modified by complication or combina-
tion with other diseases more widely spread; and the doctrine

* Edin, Med. and Surg. Journal, 1801, vol. iv, p. 331.
t Professor W. T. Gairdner, Clin. Med., 1862, p. 156.
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of incompatibility of two or more zymotic diseases concurrin
in the same subject was shown to be an error. One form of
disease has been seen to complicate or overlay another in a
manner that at one time was not thought of. On this subject
an admirable paper was contributed by the late Dr. Charles
Murchison in the Med. Ch. Review for July 1859, in which he
deseribed the co-existence of variola and searlatina, of variola
and rubeola; so that the co-existence of several of the so-called
acute specific diseases have now been clearly shown; and even
Pringle, a famous pioneer of military medicine, records how
typhus fever and marsh fever occur together; and that
bilious remittents have prevailed with small-pox in the West
Indies, forming, as a veteran outspoken physician remarked,
“the most infernal combination that ever affected the human
frame.” Moreover, it was held by a distinguished Edinburgh
physician, Dr. Craigie, in the earlier decades of this century,
that “it is quite possible for the same person to generate two
distinet diseases,” * as, for example, malaria, inducing in some
an ague, and in others a dysentery. He further makes the
observation—an important one for the theory of evolution—
that every case of symochus, or the ordinary eontinued fever
of this country, commences with the symptoms of simple
inflammatory fever; and it is not improbable that synocha
passes, in certain constitutions and in particular seasons, into
synochus by insensible shades.}

Further, it has been noticed that as we approach certain
well marked geographical regions of the earth, where charac-
teristic types of disease prevail, the confines of these disease
realms are found to mingle their types together, so that the
diseases of one region merge into, and participate in, many
of the characters peculiar to the other. Cholera has now
extended and continues to extend its sphere much more widely
over the earth than heretofore; fevers have been seen to change
their type; and epidemics of all kinds to assume new characters
as to their beginnings, their course, and their tendencies to
fatal or favourable endings; and, as the late Sir Thomas Watson
eloquently expresses the idea, in one of his lectures, “ there
are certainly waves of time, through which varied characters
and types of diseaseprevail in succession.” ] :

The “alliances of diseases” constitute another element in
the history of this subject, as illustrated especially by the
late Dr. Barclay, of St. George’s Hospital, London.

* Prac. Physie., vol. i, p. 439.
+ Loe. cit., vol. i, HP 286. :
t Aitken, Se. and P. of Med. 6th Ed,, vol. i, p. 267, et. seq.
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incomplete evolution of the disease, succeeded by a number
of abnormal symptoms deviating greatly from those wanting
to make up the natural type, yet sul%cient to afford pre-
sumption that they are due to the same morhid condition ;
these are especially—glandular swellings, abscesses in different
parts of the body, eruptions, and gangrene of more or less
extensive parts of the integument, and vitiated seeretions
from the kidneys and bowels. He notices also “ the varying
liability of the same person at different times to these diseases,
and a hereditary tendency to them,” * besides many other
similar records of his experience.

In 1852 Dr. S. H. Dickson published, in the Transactions
of the American Medical Association,+ a valuable paper “On
the Blending and Conversion of Types in Fever.”

SECTION V.—The Theory of Evolution in its Application to
Pathology as definitely formulated in vecent years.

SINCE Charles Darwin’s great works were published:—(1)
On the Origin of Species in 1859; and (2) on The Descent
of Man, twelve years later (1871), we have had our ideas
regarding “volution in diseases” much more definitely
formulated as a result of the change brought about in
almost every realm of thought by this great naturalist.

I would here name especially those whose writings have
already suggested much of the argument, and its illustration.
They are Mr. Lawson Tait (1869), Dr. G. de Gorrequer
Griffiths (1875), Drs. W. G. Collins (1881), W. H. Pearse
(1881), Sir James Paget (1882), Mr. Millican (1883), and Mr.
Jonathan Hutchinson.

1. A paper by Mr. Lawson Tait,} Fellow of the Anthropo-
logical Society of London, and of the Surgical Society of
Ireland, contains the following suggestive observations:—*In
the pre-historic period of the ‘stone age,’ after struggles for
existence with his fellow-vertebrates, man began, with stone
weapons in his hands, to have struggles to the death with his
fellow-men, the like of which we find in no other kind of
animal. For this, his weapons increase in effectiveness, his
powers of comparison and combination inerease, and, while
these do so at a slow rate, his powers for killing his fellow-
man, and his inclination to do so, are sufficient to confirm the
law of survival of the fittest in the struggle for existence.

* Holland, {oe. cit., p. 490, 410.

+ Vol. v, p. 127. .
t Dublin Quarterly Jowrnal of Medical Science for Feb., 1861,
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among some of the rude races of mankind. But in man was
the germ of a better order of things, the germ of sympathy
with, of feeling and love for, others; which was besides and
above the mere parental instinct, and which was caleulated to
counteract and over-ride the selfish bent, and to raise man in
this, as in some other respects, above the mere animal. This
has already done much, and it has still an ample field for
future development. Through the growth of this germ, it was
given to man to introduce a new factor into the economy of
Nature, and, by forethought, by mutual co-operation, and by
care for others, which are the very essence, at any rate the
very best feature, of civilisation, to prolong life, when, by this
very forethought and sympathy, life had become more
valuable ; and when the prolongation of it had, consequently,
become more desirable; and scope was thus afforded for the
carrying out of those descending or senile developmental
processes which must have been nearly dormant in the earlier
periods of human existence.

“It was not to be expected that this good seed should be
without a blending with tares; and the scope thus given for
the fuller development of the physiological processes gave
scope also for the development of the pathological processes,
and enabled the various diseases to spring wp and take their
cowrse, afflicting not man only, but those animals also whick
come under his fostering or protecting influence.

“ It may therefore be said that the prolongation of life into
and through the periods of decay, an into a,nd_ through the
processes of disease—indeed almost, if not quite, the very
existence of decay and disease—are the result of human fore-
thought and sympathy. In other words, decay and disease
arve, by civilisation, substituted for quick and early death.
Without attempting to balance the pros and cons of this, we
know it to be a position from which there is not, and ought
not to be, any disposition to recede; and if there were the
wish, there is not the possibility. The onward march of
civilisation is a necessity, and the onward progress of disease
will tend to go with it. But it does remain for forethought
and sympathy to narrow the range of the evils they have
themselves engendered, or which have sprung up with them
and it is pre-eminently the noble work of our profession to
contribute to this—to weed out, and check the growth of, the
morbid tares, and to help the good seed to grow on to its full
harvest—to prevent, that is, the origin, and to arrest the
advance, of disease, and to give to the body the best

*®

opportunities for health and longevity. In this great physical
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their production in every instance the application in some
way or other of a specific poison, so that no fresh case can
arise but from germs or noxious elements emanating from a
Fet'san affected with the so-called specific ailment (as from the
cecal exereta of a typhoid patient in the case of that fever),
so that each stricken person must be preceded by another
suffering similarly, I am led to ask—How, then, about the
first case ?  Whence came it? How did it originate ?

“That these various symptoms, or grouping of symptoms (to
which are given for purposes of distinction the different names
mentioned in the previous lines), and many other affections
are at times originated de movo, and each and all from the
same source or sources” is considered by Dr. Griffiths to be
“abundantly proved in the experience of every medical man ;"
and that “since this is proved, therefore also is proved their
non-specificity.” The relation of the so-called puerperal fever
to the infective diseases as illustrated by Sir Spencer Wells
In opening a debate at the Obstetric Society in 1875 in
London, is quoted to show that “if these diseases” (specific
diseases as they are supposed orthodoxically to be), all produce
the same result in lying-in women affected by them—namely,
puerperal fever of such a form and character that it bears
no resemblance to the (specific ?) fever, from which there is no
doubt it has been contracted, is it not right to suppose that
there is a unity of poison which will account for the same ?
He, moreover, considers that this interchange, intercommuni-
cability, and transmutation proves a unity of poison, in the
sense already explained; and that these diseases in their
turn are intensified or modified by the puerperal condition.

Dr. Hicks has also further shown (as hospital cases prove)
that while various circumstances can set up a malignant fever
in puerperal women, which is of so permanent a character
that it can be communicated to other pregnant women; we
see, on the other hand, that in private practice, when the fever
apparently spreads to non-puerperal persons, it becomes recon-
verted to the zymotic form from which it had originally sprung.

Dr. Griffiths therefore would not call these different affeec-
tions, but rather the varied and varying expressions of the
working in the blood and tissues of the body generally of the
one poison—the outward and visible signs of the inward evolu-
tions—the extended and extending working of the poison—
that poison being one and the same—originally introduced, or
wrought in the person’s self, by chemico-physiological changes,
such as are daily being generated in health as well as in disease.

We have, then, he contends, unity of poison—differentiation
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orthodox form, or that contracted directly from a previous]
existing ease; 2nd, an unorthodox form, or that generated ct{
novo from blood poisoning, such as occurs in puerperal patients
and in surgical cases (the “surgical scarlatina” of Sir James
Paget) from deleterious matters absorbed or otherwise passed
mto the blood, and thence into the tissues of the body more or
less generally, or from noxious drains, sewers, the imbibition
or ingestion of pernicious articles of drink or food—such as
tainted water, milk, cream, decomposing animal or vegetable
substances. To this form of disease he gives the name
toxamic, to distinguish it, as regards origin, from the ortho-
dox or that contracted from a previously existing case.

Sir William Gull has also stated his belief that diphtheria
may “ commence locally, forming a poison which will propa-
gate itself ; and he claims a distinetion between diphtheria and
ﬁiphtheria, poison, regarding the disease as beginning with a
poison, but sometimes as commencing locally and forming a
poison which propagates itself.” *

Dr. Griffiths further advocates not only the operation of the
environments upon the poison itself, but holds that the environ-
ments may induece variation, and that they will impress a new
character upon the original poison, which will then become a
more or less permanent variation, tending towards the evolu-
tion of a new series or set of symptoms, and therefore to a new
disease. Thus, he believes that new diseases are being, as it
were, in daily process of evolution—mnew * quantities,”
“agencies,” or “factors,” unknown to our forefathers, being
the cause of such evolution. He shows how the existence of
certain dieases illustrates his argument—more especially “the
existence of diphtheria and typhoid fever,” as described by
Dr. Paget of Cambridge,+ and by the late Dr. Stokes of
Dublin ; also the oceurrence of cases of diphtheria intermingled
with mumps, so that as the diphtheria outbreak subsided
mumps became more pl‘EV&IETlt'+ v

As further evidence of the changes and various influences of
one poison, he quotes the following narrative by Sir James
Paget ¥ from Professor Huxley’s experience, which is all the
more significant inasmuch as all the patients were in as nearly
as possible the same cireumstances :— i

“One of the crew of H.M.S. Ruttlesnake, after slightly
wounding his hand with a beef-bone, had suppuration of the
axillary Iymphatic glands, with which typhoid symptoms and

* Brit. Med. Jowrnal, 3rd May, 1879, p. 666.
+ Ibid., 14th July, 1883, -;;F 67.
1 Surgical Pathology, 3rd ed., p. 373.
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that as its evq]ut;ion goes on in an epidemie, so there is
progressiveness 1n its virulence ; but from the most simple or
least well expressed cases—cases of so-called “suppressed
scarlet fever "—it is often seen that scarlatina of the severest
type may be produced, as well as many other affections or sets
of symptoms usually considered to be entirely out of the range
of the scarlet fever circle, diseases usually considered to %e
separate and entirely distinct. Hence, when scarlatina has
become rife in a school, and the unaffected having been sent
away, some boys (who have never been in communication with
the infected, or, at least, have been free from the manifestation
of symptoms) get “sore nose” or “sore eyes;” these, after
every precaution as regards disinfection even to destruction of
clothing and complete disinfection of their bodies, return
home, and in it there will break out “sore noses” * sore eyes,”
and scarlatina, or scarlatina and a number of other affections
more or less severe, and varying in intensity, thereby acknow-
ledging a common ancestry. And rising, as it were, in the scale of
evolution, scarlatina may in a variety of persons originate and
cause the development of most malignant typhoid, puerperal
fever, or diphtheria ; or may cause the evolution of nephritis,
pleuritis, pneumonia, or pleuro-pneumonia, without the expres-
sion of any scarlatinal symptoms whatever.

Again, scarlatina has been known to occur repeatedly in
houses associated with other cases of septic poisoning, clearly
traceable to samitary defects ; and it is not unfrequently « drain
disease (Mahomed) ; * and after the first heterogenetic case has
so arisen, this form becomes transmissible, and may then
spread, as does the orthodox form—that is, by contagion or
infection, or both,

This view of causation demands a revision of medical nomen-
clature accordingly. Thus, the disease may spread by contact
directly with or exposure to the poison pre-existing in another
or a previous ease. Such is the orthodoz form. But besides this
form of the disease there is another which may originate from
drains or from some source other than that covered by the term
orthodox, and that it thus originates a form of scarlatina de
nmovo. Such cases may arise aufogenetically in some instances
and heterogenetically in others. Thus, cases of scarlatina may
be arranged under three classes :—

(1.) Orthodox, that is, the form admitted universally h}l; the
profession as propagated by infection or contagion, or both,
from pre-existing cases.

* Harveian Society Discussion on Scarlatinas. Medical Journals,
passim 3rd April to 15th May, 1884.
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4. A very important letter in the Lancet * by W. J. Collins
M.D., and B.Se., of the London University, in wgrich he iSquil'E::
—“How far our commonly accepted notions of specificity in
disease should be modified by the doctrine of evolution; which
he observes has hitherto made but a feeble impression on
medical science and pathology ”—gave a fresh impetus to
inquiries on this subject.

5. Sir James Paget’s very interesting Bradshawe Lecture,
“On Some Rare and New Diseases,” given at the Royal
College of Surgeons of England, on 18th December, 1882, '? is
a most valuable contribution. In this suggestive lecture he
seeks to illustrate a part of the natural history of diseases—
too little studied—mamely, that part which relates to “the
variations and combinations of diseases in hereditary trans-
mvission.” He especially deals with those diseases ~ﬁii;h-.ﬂ:rin::t
classed as “constitutional” or “diathetic” diseases, in which
the disease or the predisposition to it is, “inborn” or “inbred.”

6. In 1883 a small but interesting work was published by
Kenneth Wm. Millican, B.A,, (Cantab), Fellow of the Medical
Society of London, on The Evolution of Morbid Germs, in
which he ingeniously, and with much originality of method,
carries out the application of the Darwinian doctrine of the
origin of species, as affecting pathogenic organisms. He
assumes that germs in the form of bacteria or baeilli are the
causes or agents of infection of the specific diseases, and he
believes that “given a change of environment acting succes-
sively upon a certain scarvlet fever gevm and ils offspring, for
say 1,000 generations (of that germ) may succeed by the end of
that period (in bacteria ?‘371'.-333?1&5.119 about a fortnight) in
ympressing a very marked change of character wpon the
race of bacteria; . . . so as to succeed eventually in ulti-
mately transmitting (say) diphtheria in place of scarlet fever.”
And he specially insists upon the fact that the perceptible
workings of the law of evolution are a matter of successive
generations (of bacteria); and that the time occupied will
vary with the duration of individual life (of these bacteria),
and the rapidity of their reproduction ; and that time with such
“ existences” is not measured by years but by generations.”

But it is premature to assume as proven the causal ageney
of such like germs. “To study on broad hiulogicﬂ;lafrmmgles
these forms, and to find out, if possible, their real relation
(if any) to any given disease, the cycle of their lives, and
their behaviour under a variety of superinduced changes, is

% Of 14th May, 1881.
+ The various medical newspapers of the 16th December.
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diseases in Nature and the evolution of ou

them. The evolution of diseases in Nature resﬁ:llif;] ?1? Eﬂﬁ EE
dmeasr&: which are new, and which did not exist before: the
evolution of our knowledge of diseases results in the pe;'cepu
tion of laws regarding them already in existence. but
unknown to Science. * %[enue it is necessary in this injquir}r
to distinguish between diseases which are really new, and
such as only seem to be so, but which undoubtedly have been in
existence, though not previously recognised anddifferentiated
from others. But there can be no doubt that if medical men
will exercise their powers of observation in the direction
which Darwin’s views suggest, there will eventually be
brought together abundant evidence in favour of his theory of

evolution being able to explain the “coming into being” of
new diseases.

SECTION VIL.—On the Gradual Evolution of Constitutional
Diseases.

Looking first to the causation of constitutional disease in the
individual (and excluding for the present parasitic and zymotic
diseases), “Do we not find that, for the most part, swch
diseases are of very gradual evolution—the Esaentiali outecome
of continued violation (consciously or unconsciously) of
physiological laws, as they exist for the race, or as they are
conditioned by the peculiarities of the individual—that these
violations arve mot exceptional and gross, but daily and
manute ; and that their specific effects, infinitesmal from day
to day, become visible only after long periods of time, and so
escape recognition, except by those wl%:c} are trained to discern
the causal connection of subtile things ?” +

Such is “an evolution unnoticed from its slowness.” It is
these minute and almost inappreciable conditions of daily life
which practically make or unmake health. Hence it may be
inferred that the long continued influence through many
generations and ages of time, of hereditary influences and
unsuitable but inevitable environments may establish new
diseases of constitutional or autochthonous production; and
if not absolutely new diseases, at any rate diseases of such
very variable chronic types as are daily met with, and classed
as general or constitutional ailments. The effects of physio-
logical forces acting under unphysiological conditions consti-

* Compare Dr. Temple in Bampton Lectures, 1884, p. 127.
+ Sir Andrew Clark, Bart., Trans. Clin. Soc., xvi, p. 57.
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continuous exercise of its functions, in place of preserving the
system in a state of health, ultimately leads to the evolution
of diseases of various kinds, which, from this mode of origin
and development, have received the name of constitutional
diseases.* All of them are eventually attended with more or
less obvious and severe manifestations of structural disease;
some of so fixed a character and so strongly expressed that
the local lesions are sometimes (although erroneously) looked
upon as constituting distinet diseases; such, for example, as
the joint or heart affection in rheumatism, or the bone affection
in rickets. These local manifestations of constitutional
diseases are invariably the result of the pre-existing unhealthy
state of the system, determined mainly by heredity, and by
the environment of the individual. It is now very generally
understood that there are—(1.) Latent conditions existing in
the constitution of the body itself. (2.) A tendency to the
development of special and peculiar expressions of disease
(sports ?) during the course of the physiological nutrition and
morphological c%anges between the solids and the fluids of the
body ; and which are constantly influenced by the operation
of agents from without (the environment of the individual)
acting as excitants to the morbid developments. The consti-
tutional diseases are, therefore, all associated with “a bad
habit of body "—a cachexia, as it is technically named. The
lesions (or special “sports”) which attend them are rarely
limited to one part or organ, and before death ensues, several
organs, tissues, or apparatus, not necessarily contiguous to each
other, become further diseased, and new materials of a
heterologous nature may grow up in their substance. In
these local lesions are to be found those elements which mark
the “anatomical character,” or “anatomical signs” of the
several constitutional diseases when fully expressed; but we
do not yet know why one organ or texture should be either
earlier or more constantly affected than another. Nor can it
be explained why tubercle selects, at one time, the bronchial
glands for its chief seat, and the lungs at another ; nor why
cancer infests, by preference, the mamma and_ the uterus; nor
whv rheumatism affects the white fibrous tissues; nor ?h}r
rickets affects the bones. The proclivities and predilections
of constitutional diseases to express themselve§ thus, thrgugh
lesions of certain organs rather than others are still unex lained.
Constitutional diseases are of long duration, thereby atfording
plenty of time for the development of wvariations, the

* Aitken’s Science and Practice of Medicine. Seventh edition. Vol i,
p. 829,
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parents is the victim of constitutional disease, the tendency
to similar constitutional disease is most obviously expressed in
those children who most resemble that parent in physical
conformation and appearance ; and it has been observed that,
when both parents suffer, the tendency will sometimes be
expressed more often in the daughters of the family than in
the sons, or more often in the sons than in the dau hters,
according as the physical conformation resembles most the one
parent or the other.

From the nature of the CONSTITUTIONAL DISEASES as here
expounded, it is to be noticed that there are three periods in
the history of them to be recognised in their pathology. The
FIRST PERIOD may be deseribed as the period of their consti-
tutvonal development ; and during this period, unless a consti-
tutional tendency to the disease is suspected, obvious, or
known to be hereditary, it may not attract any attention. The
SECOND PERIOD may be deseribed as the period during which
the constitutional disease is fully expressed by the phenomena
and symptoms peculiar to each of them. The THIRD PERIOD
in the history of these diseases consists of a series of intervals,
during which the health seems to be improved between febrile
paroxysms, or fully expressed conditions of ill-health.

In these three well defined periods we have again ample
opportunity for variations as tending to promote the evolu-
tion of new diseases.

It is for the cure of the fully expressed disease that the
physician is generally consulted—a period when he knows he
can do the least good. But when the public become aware
through better education of the extent to which health ma
be preserved, and constitutional diseases averted and miti-
gated by judicious management during the first and last

eriods here noticed, the physician will be more frequently
consulted as to how the health is to be preserved and
improved so as to ward off constitutional diseases. Whenever
the physician has to treat constitutional affections in their
fully expressed condition, if he is successful in subduing
the symptoms for the time, the interval of comparative
freedom from the parvoxysmal expressions of disease is @
time most precious, which ought not to be wasted, but which
ought to be taken advantage of in preserving and improving
the general health, especially by such complete change in
the habits and environment of the individual, as his condition
and life history may suggest.®

This Influence of Environment is one of the greatest and

* Aitken, loc. oit.
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“This twofold relation of the individual, first to his parents,
and second, to his circumstances, is not culiar to human
beings. These two factors are 1"esponsibfee for making all
living organisms what they are. When a naturalist attempts
to unfold the life-history of any animal, he proceeds precisely
on these lines. Biography is really a branch of natural
history, and the biographer, who discusses his hero as the
resultant of these two tendencies (as well as the physician who
similarly discusses the life-history of his patient) follows the
scientific method as rigidly as Mr. Darwin did in studying
Animals and Plants wader Domestication.”

“Mr. Darwin, following Weismann, long ago pointed out
that there are two main factors in all evolution—the nature
of the organism and the nature of the conditions. ., . . But
it must be remembered that the development of man under
these directive influences is essentially the same as that of any
other organism in the hands of Nature. We are dealing,
therefore, with universal law, . . . and if now we substi-
tute the more accurate terminology of science for the casual
phrases by which the factors have been described, it will still
further serve to complete the conception of the general
principle. Thus, what bioira.phy deseribes as parental influ-
ences, biology would speak of as Heredity ; and all that is
involved in the second factor—the action of external eircum-
stances and surroundings—the naturalist would include, under
the single term, Environment.”

“These two, Heredity and Environment, are the master
influences of the organic world. These have made all of us
what we are. These forces are still ceaselessly playing upon
all our lives. And he who truly understands these influences,
he who has decided how much to allow to each, he who can
regulate new forces as they arise, or adjust them to the old, so
directing them as at one moment to make them co-operate, at
another to counteract one another, understands the rationale
of personal development. To seize continuously the oppor-
tunity of more and more perfect adjustment to better and

igher conditions, to balance some inward evil with some purer
iu%uenee acting from without, in a word, to make our
environment at the same time that it is making us, these are
the secrets of a well ordered and successful life.”* _

Medical journals and Proceedings of Societies teem with
records of rare cases, some of which, although apparently of
common diseases, differ in some features from the usual type
or standard of such common ailments, and therefore they are

* Mr. Henry Drummond, F.R.8.E,, F.G.5,, loe. cit., pp. 253-256.
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From these and other instances, it may be shown how a
mingling of causes may produce a variety of effects, havi
but little resemblance to the antecedents which played their
parts in the Fmduutmn of such compound results—the resul-
ant bearing little resemblance to the parent stock from which
1t sprung. The eombination, for example, of rheumatism with
syphilis, or with gout, or scrofula, gives rise to new forms of
disease in which it is difficult to separate the individual
influence of each of the factors—so much may each be over-
laid by the other, :

It will Zereafter become the business of the pathologist to
decompose the pathological compounds, and so seek to ascertain
the number and arrangements of the units or atoms of
rheumatism, gout, syphilis, or nervous influence, which may
have entered into the composition of so complex a disease
as Charcot’s joint disease ; which, meanwhile, may be regarded
as a form of chronic rheumatic arthritis modified y its
occurrence in a patient the subject of locomotor ataxia, and so
altered from its pattern by the intervention or commingling of
the nervous ailment. (Lancet, 20th December, 1884.)

Thus, there are numerous cases and reasons to justify the
belief that many diseases of constitutional origin are the
results of various morbid conditions changing and combining
in transmission from parents to offspring. And there can be
no doubt “ that changes of type in inherited diseases do take
place ; but we are prone fo think too little of the variations—
to regard them rather as unmeaning exceptions, or as the
results of some unusual external conditions diverting diseases
from their customary course. It will be better for us if we
study in pathology as in natural history—varieties as much as
species—changes as well as more stable forms. It will then
be impossible not to perceive, to reflect on, and to appreciate
“the pertinacious persistence of some forms amidst the vast
mutations of others.” Types of disease there are, the tenacity
with which they are maimtained—some even from pre-historie
times—in all the varieties of the conditions of our lives, is one
of the most remarkable facts in all pathology. But even they
are not unalterable. Types vary in disease as in species ; even
in diseases which ltfl&piﬁ.tl:n:}j least upon external conditions, and
most on the qualities which are transmitted by inheritance,”
and Sir James Paget proceeds to lay down rules for study
especially applicable to these cases.

These rules are here reproduced, because they demand a
very thoughtful consideration of the method to be pursued in
the study of evolution as applied in pathology.
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think too little of those changes within ourselves which oceur
in such ordinary conditions of life that they may be called
spontaneous. Yet these are not less important in the produc-
tion of diseases, and these must be studied, just as in agriculture
soils must be studied as well as seeds. This is true even in
respect of those diseases whose essential causes are most
evidently external, even of those which are due to specific con-
tagia; their germs or seeds, if I may so speak, will not
germinate in an unfit soil. I suppose there is not a day in
which most of us do not inhale or come in contact with the
germs of some frequent or contagious disease ; but they do not
germinate in us any more than do the seeds of tropical flowers
in our streets or in the fields to which the wind scatters them
—we do not offer the fitting soil. And even among those in
whom they do germinate, the product varies aceording to the
soil. And the study of this soil, this living soil, is yet more
necessary in respect of diseases which come, in part or wholly,
by inheritance ; for it is in each as personal and distinct as any
other constituent of personal character, and the study of it
must be intimately personal, with an exact analysis of every
disposition to disease. The aim of pathologists in this direction
should be for knowledge like that of the keen family practi-
tioner, who, as he says, knows the constitution of every mem-
ber of a family.”

The hereditary transmission and transmutation of diseases
are therefore important points to be observed in connection
with the evolution or “ coming into existence ” of new diseases;
and the inquiry may be very much assisted by such family
records as those which Mr. Francis Galton has reduced to a
system. It is only through individual experience that we can
obtain—

(a.) Authentic records of the transmission by inheritance
through many generations of such constitutional diseases as
gout, rheumatism, tubereulosis, serofula, diabetes, and the con-
stitutional form of Bright's disease, or epilepsy through two
or more collateral branches of one family.

(b.) Instances there are of the tra.nﬂmuta,tiup by heredity of
epilepsy, migraine or megrim, diabetes, hysteria, alcoholism, in
whigE, through members of the same family, one or other of
those affections are replaced by some one or other of them.

Personally I am persuaded of the frequency of epilepsy as
an inheritance in families, assuming in some members of the
afflicted family, diabetes rather than epilepsy ; or of migraine as
a form of epilepsy. Such may be regarded as evidence of the
co-relation of these constitutional diseases.
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peculi’n,riti_es they have exhibited at different periods of the
world’s history, or even within comparatively recent cyeles
of years, point unmistakeably to their gradual evolution
with the development of civilisation and with those factors
which make up the insanitary environments of peoples
?,qd nations, cities, towns, and villages, armies and fleets,
jails and crowded hospitals, and the insanitary habita-
tions both of the poor and the rich. Thus the march of
civilisation (so called) has had much to do with the evolution
of zymotic diseases. “The breath of civilisation is poisonous
to savages” * The bilious disorders, now the terrible scourge
of the tierra caliente, were little known before the con-
quest of Mexico, in 1519. The seeds of the poison seem to
have been scattered by the hand of civilisation; for it is only
necessary to settle in a town, and draw together a busy Euro-
pean population, in order to call out the malignity of the
venom which had before lurked innoxious in the atmosphere.
The epidemic of the matlazahautl, so fatal to the Aztecs, is
shown by M. de Humboldt to be essentially different from the
vdmito or bilious fever of our day. Indeed this disease is not
noticed by the early conquerors and colonists, and, Clavigero
asserts, was not-known in Mexico till 1725. Humboldt, how-
ever, agrees that the same physical causes must have produced
similar results, and so carries the disease back to a much
higher antiquity, of which he can discern some traditional and
historie vestiges.

When Cortes landed with his force on the very spot where
now stands the modern city of Vera Cruz, little did he imagine
that the desolate beach on which he first planted his foot was
one day to be covered by a flourishing city, the great mart of
European and Oriental trade, the commercial capital of New
Spain. “But the place was surrounded bﬁ stagnant marshes,
the exhalations from which, quickened by the heat into the pes-
tilent malaria, have occasioned in later times wider mortality
to Europeans than all the hurricanes on the coast. It was the
first colony in New Spain. It was hailed with satisfaction
by the simple natives, who hoped to repose in safety under its
protecting shadow. Alas! they could not read the future.
. . . . The light of civilisation would be poured on the
land ; but it would be the light of a consuming fire, before
which their barbarie glory, their institutions, their very exis-
tence and name as a nation, would wither and become extinet !
Their doom was sealed when the white man had set his foot
on their soil.” The visit of Narvaez with his fleet left melan-

* Darwin, Descent of Man, vol. i, p. 239.
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evolution as sufficient to explain, not only the origin of man
forms of constitutional or “inbred” disease, but the pro-
: = P

gressive development of some fevers, like enteric fever, and
like scarlet fever and diphtheria, from simple cases more or
less anomalous—obvious departures from the usual normal
types of these zymotic diseases gradually acquiring specific
Infectiveness as the cases multiply.

I have myself had experience of sore throats commencing in
more or less acute tonsillitis, due apparently to indifferent
causes gradually becoming more and more severe, as case
followed upon case, till (as if by progressive development)
theE eventually culminated in typical scarlet fever, or in
diphtheria with its unmistakeable sequels of paralysis. Such
cases thus acquired by a process of evolution through several
individuals, their typical infectiveness, each new one furnish-
ing its quota of pernicious material to the surroundings and
thereby adding to the virulence and to the amount of the
concurrent factors setting up the disease. This question of
“ progressive development” has been especially illustrated by
Dr. Millican in his work already noticed, and also by Dr. G.
de Gorrequer Griffith; and under this heading the former
writer describes “a series of cases at first indeterminate, or
consisting merely of some symptom which is prominent in one
of the ordinary specific or zymotic diseases, but becomi
increasingly more and more typical, as it progresses thmu]gﬁ
various patients, until at last we behold a distinet evolution of
what is a specific disease,” and he gives examples of a first
case of diarrheea developing eventually into cases of enterie
fever, and of sore throat into diphtheria or scarlet fever.*

Instances of the evolution of scarlet fever through progres-
sively developing bad sore throats are also recorded in detail +
Simiﬂmrly, cases of diphtheria were shown by Dr. Thorne and
others to be evolved from membranous croup, inasmuch as it
was observed in several outbreaks of diphtheria that the
earlier deaths were due to membranous croup, while the
later ones were due to malignant diphtheria.i Over a
large area there would be a great tendency to sore throat;
then groups of cases would oceur here and there in which the
disease became decidedly infectious; and at last in a single
village in the area an outbreak of diphtheria would occur in
its most severe and fatal form.§

* Loc. cit., p. 22 and 97.

+ Millican, {oe. eit., p. 81.
See Report of Medical Officer of Health.
Millican, p. 80.
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the so-called typical cases become an insignificant minority.*
Practically, for example, it has not been found possible to
classify all the fever cases under the definite types described
in books. Cases of an anomalous or mixed nature do oceur
concerning which a distinguishing diagnosis cannot be given.
While certain distinet forms of continued fever are capable of
being recognised as deseribed in books, there can be no doubt
that cases of fever do occur all over the world which run a
continuous course, but having no other specific characters, and
which in many respects do not seem quite the same as those
with which we are so familiar, and which ean at once be
clinically recognised. For example, the late Dr. Murchison
records in the forty-first volume of the Medico-Chirurgical
Transactions that he had to leave out of consideration about
200 anomalous or doubtful cases which he eould not classify as
either tyll:rhus or enteric fever.

A similar class of doubtful or anomalous cases are seen to
occur in places where yellow fever and remittent fevers prevail,
and which cannot be classed as either the one or the other.

In the Mediterranean latitudes there is a “gastric remittent”
fever described, which seems to have many characters in
common with some forms of continued fever, but which
cannot be identified with any of the known forms.t

Wunderlich and Murchison both deseribe febrile phenomena
which are of so anomalous a kind that they refer them to a
combination of the poisons of typhus and enteric fevers, so
that the characters of each do not remain distinet. So like-
wise Professor W. T. Gairdner, in stating that of late (1853
to 1862) the cases of fever in the Edinburgh Royal Infirmary
have not been more than seven or eight cases a month under
his notice, but they included “numerous anomalous fevers
which have quite overborne the numbers of genuine typhus
and of enteric fever together.”f A fever termed “gastric”
was very distinetly deseribed by the late Dr. Andrew
Anderson, of Glasgow, which would also come under this
head.

The “ bilious typhoid” or “bilious remittent,” described by
Griesinger, of Tibingen, is another form of undefined con-

tinued fever.

* Millican, loc. cit. ,

t Craigie, Practice of Physic. Marston, Army Medical Department
Reports. It is also described by Dr. Henry Veale under the name of
fﬁi& complicata ; and by Dr. J. P. H. Boileau. Appendix to OQutlines
of Seience and Practice of Medicine, by W. Aitken, M.D., F.R.S.

I Clinical Medicine, p. 154.
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At the Clinical Society of London, so recently as 23rd
October, 1885, Dr. Edward Seaton gave an account of
“ Characteristic Symptoms of a Febrile Epidemic Illness at a
Sehool.”*  This school was an Orphanage near London, contain-
ing about 600 children, and the outbreak of illness took place
during the past summer. “The disease oceurred in 157 cases ;
it was confined to the inmates of the school, and did not spread
to houses or cottages close by ; it began in June, and proved
fatal in seven cases. The earlier cases were generally more
severe than the later ones; and there were second attacks
in at least five instances, in one of which the interval was
sixty-six days. No adults, of whom there were about
twenty at the establishment, were attacked. The onset of
the ]'.]flylEtiS was sudden, without any premonitory symptoms.
The first symptoms were rigors and severe frontal headache,
followed in a few hours by pyrexia, vomiting (often very
severe), without diarrhoea, seantiness of urine, and almost com-
gle,te absence of the chlorides therefrom. The erisis rapidly

eveloped ; fatal cases terminating within twenty-four hours,
and in uncomplicated cases defervescence oceurring, in two or
three days in slight cases, and in four or five days in severe
cases, by a sudden fall of temperature, which was generally
simultaneous with the appearance of a herpetic eruption on the
upper lip, and with perspiration, but no marked sweating.
Earache, occasionally followed by otorrheea, was a late symptom
of the fever in some cases. There was absence of any other
local pains, except those due to the straining of the muscles
from vomiting. The illness rarely extended beyond four or five
days, unless complicated with pneumonia. The pyrexia was
variable, the highest temperature extending from about 101°
F.in slight cases to 106° F. in very severe cases, and more
than half the cases were of this latter type. . The fall of
temperature was as sudden as its rise, unless pneumonia super-
vened. The ear-mischief appeared to be due to extension of
inflammation from the naso-pharyngeal passages up the
Eustachian tube to the middle ear. In the only fatal case
examined post-mortem there was pneumonia of the base in
each lung, and patches of congestion of the ileum for some four
or five feet above the cecum. Dr. Seaton thought the disease
was E-({Jec‘lﬁ(_}, that it was probably not contagious, and that its
period of incubation was short. Dr. Bridges further gave
some interesting facts respecting the etiology of the affection.
He describes the school as very unhygienie; the land attached
to it was only six acres in extent, and the earth-closet system

* Brit. Med. Journal and Lancet, 31st October, 1885. g
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had been adopted for the last twenty years, All the refuse
from the earth-closets had to be distributed over the small area
of land available—at most an acre and a half—so that this
land was quite overcharged with facal matter. There had also
been, in previous years, cases of sudden illness, and even death,
which were aseribed to the unsanitary surroundings. The
disease was quite unlike enteric fever. Dr. Bridges thought it
was caused by the exhalations from the sewage sodden land
on which the elder boys were put to work, and to which the
younger ones, who ran in the playground, were not required
to go; thus was explained the much greater incidence of the
illness upon the bigger boys, as well as the escape of those
boys who were confined to the Infirmary. It must not be for-
gotten, also, that the rainfall from June to September was only
one-fourth of the usual amount; this fact may have partl
influenced the outbreak. It is well that these facts should be
known far and wide, because the extensive use now made of
earth-closets in districts where there is difficulty in disposing
of fiecal accumulations must be placing many localities in a
condition similar to that of this orphanage; and if this kind of
epidemic illness has any relationship to such surroundings,
there will probably not be long to wait for proof thereof.”*

This narrative clearly describes a fever which cannot be
referred to any of the well known orthodox forms. Is it, then,
a new disease which has sprung up de novo out of the environ-
ments of the orphanage—one of the innumerable forms of a
“ filth disease ?”

A classification of “anomalous” cases, 4.e, of l‘Eﬂﬂ!:'dEl‘]
irregulavities or departures from type has been definitely
formulated for the first timg by Mr., Millican, under the
following heads :— W _

Orass L—Variability in transmission—as in cases where
disease of one type appears to convey disease of another type.

This class appears to me to correspond to the cases long ago
deseribed as instances of the “conversion of diseases,” and em-
braces cases of every conceivable variety of diphtheria and
scarlatina with and without rash, contracted, for example,
from cases of simple excoriations with fever attributable to
common cold. Cases in which scarlet fever and diphtheria
appear to be interchangeable ; in which cases of diphtheria
appear to arise from scarlet fever, and scarlet fever from
diphtheria; or in which cases of scarlet fever give rise to
measles ; or, lastly, in which rose rashes oceurring in puerp-_aral
fever, connect them with sources of infection from searlatinal

* Brit. Med. Journal, 31st October, 1885.
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tion of salts in the blood—a condition still more favourable
to the precipitation of the colloid fibrine. The woman has also
been supplying to the child a mass of blood from her own
body, which has now (suddenly) ceased to be supplied, so that
practically she is in the condition of a person who has lost a
limb, or a considerable portion of her body.” She is also in a
peculiar nervous condition. The fall in nervous and vascular
tension involves a change in the dynamie state of the eircula-
tion. Then follows a period of comparative rest, following the
labour, of about 48 hours duration, preparatory to the active
processes involved in breaking up of tissues, now of no use,
and of casting out the refuse stuff, for which adequacy of
function in every organ is of the utmost importance. Hence,
evidence of self-poisoning is rare before the third day.

Dr. Barnes further describes the progress by evolution of
the febrile state, which, having thus been developed, is capable
of being propagated by direct succession in ecircumstances
favourable for its transmission. In other words, once auto-
genetically developed, it may continue to propagate itself by
personal contagion or infection.

The peculiar condition called “Kussmaul's coma” or
“ diabetic coma,” is another example of the autochthonous
evolution of disease. Itis an evolution which is shown to be
not peculiar to diabetes, but occurs in pernicious anemia and
in the typhoid states, presumably through some (as yet
unknown) chemical decomposition occurring within the body,
and affecting the blood or other fluids. It has also been
deseribed under the hand of acetonsmia, in the belief that it
is due to acetone in the blood. It usually betokens a sudden
spontaneous self-infective poisoning, and a rapid death.

It must, therefore, be admitted that “the living tissue
elements of the body itself play a much more important part
in the elaboration of septinous and allied poisons than what
has been of late ordinarily aseribed to them.™*

Orass IL.— Diversity from Unity, as in “cases where, from
a conymon sowrce, two or more specific diseases appear to take
their origin,” in which the same insunitary conditions have
given rise to diphtheria and typhoid fever im different patients;
to typhus and typhoid originating from the same source; to
scarlet fever and diphtheria; to typhoid and typhoidal

momnia ; to corelatives of sore throut and scarlet fever ; to
diarrheea and typhoid ; to diarrhea and cholera; to catarrh
and measles : to catarrh and rhewmatic fever, and to many

* Dr.T. R. Lewis, Microscopic Organisms found in the Blood. Calcutta,
1879, p. 57.







60

literature. Dr. John Harley found that the most fatal period
is from the third to the sixth day, and so invariable are the
essential lesions that it may be said there is no disease in
which the morbid effects are more uniform, and which show
that scarlatina is essentially a disease of the lymphatic system
—febris lymphatica. It is attended with inflamnmatory action
of this system of glands, 7.e., of the spleen, mesenterie glands,
the tonsils, and the solitary and agminate glands of the
intestines, and the primary lesions are those which result from
their inflammatory action, others (and, it may be, secondary
lesions) having reference to the condition of the blood and the
bile, and that a more or less sudden death is likely to occur dur-
ing the first week of the disease from the formation of fibrinous
clots in the heart and great vessels during a pyrexial state,
and this may happen during any period of the disease. It 1s
indicated during life by the reduction, often sudden, of a full
pulse of about 120 to a dribble of 150 or 160 almost ilnperm})-
tible impulses, and this failure of the heart’s action is commonly
attended with orthopneea and delirium from obstruction to the
pulmonary and cerebral circulations. He further records cases
in which he has observed the primary inflammation of the
intestinal and sometimes of the other glands pass into the
uleerative change, and so lead to the development of enterie
fever as a sequel to scarlatina. ‘
From a careful analysis of his eases, Dr. Harley is of opinion
that one general conclusion is imevitable as to the connection
of scarlet fever—namely, that the pathological changes accom-
panying an attack of scarlet fever include all those of the first

stage of enteric fever, and arve so far identical with them. It
follows, therefore, that the transition from the former disease
to the latter is nothing more than a natural pathological
sequence, readily determined by any cause which may increase
the intestinal irritation. '

The transition from scarlet fever to enteric fever is further
shown to be very insidious in its progress and complete in its
results, and Dr. Harley gives further examples of cases in
which the symptoms of the two diseases co-existed, In which
he also indicates the points at which the outward symptoms of
the two diseases meet and overlap one another. A large
number of cases of enteric fever may be traced back to their
origin in well marked scarlet fever. Ibis therefore as incorrect
as it is unscientific to divide the train of outward symptoms
which constitute the phases of one morbid condition into two
sets, indicative respectively of two specifically d1st1_11ct_ dlsiaases,
as so regarded. All such classification puts an artificial line of
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into being” of some types or forms of zymotic disease. It
therefore appears to me, as it has done to others, that “all the
weight of « priori evidence tends to prove that in disease, as
in Nature generally, evolution results in the origin of new
diseases ” *—that “perturbations of the physiological life may
ultimately acquire an independent existence as infective
diseases, and that common disorders may ultimately acquire
specific power.”

Facts are in request which will illustrate the natural
history of cases rather than mere opinions as to their nature
—facts which will make up a complete natural history of
the hitherto unclassifiable and abnormal cases—facts which
indicate variability in transmission, where one kind of specifie
ailment appears to have transmitted another disease—facts
which suggest a hybrid development, such as the “German
measles” (rotheln) out of measles and scarlet fever—facts
which show that the same concurrence of factors generating
disease appears to have originated in different persons diseases
of different types—e.g., enteric in one, diphtheria in another,
scarlatina in a third—and, lastly, facts bearing on the de novo
origin of diseases} Here, too, as well as in constitutional
diseases, heredity seems to have some influence, as would
appear from the following example which is deseribed as
inherited immunity from individual to stock, from diseases
usually transmissible by contagion or infection. Kaltenbach
of Giessen? relates that he has twice met with such a
case. A twin girl (one of a family of six) who escaped
contracting scarlet fever, although twice exposed to the con-
tacion when one or other of the children fell ill—includin
her twin sister—the child in question being thoroughly expose
to the contagion. In all other respects the twins suffered
alike. They simultaneously contracted catarrhs and twice
measles. The explanation given is that the mother of the
child had scarlatina severely when 6 years of age (. e., 14 years
before the period of conception of these twins). The one who
enjoyed immunity resembled the mother in all her physical
and mental qualities; the other as strikingly resembled the
father, and it is argued that the transference of immunity from
the scarlet fever gained by the attack by the mother is not
more remarkable than the transference of bodily and mental

characters. §

* Millican, loe. cit. p. 84.
t Loc. cit. p- 97.
Virck. Arch., Bd. 101, Hft. 1.
§ Lancet, 22nd August, 1885, p. 351,
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let the observer feel that his powers are equal to it; and let
him bear in mind the example of Louis, who recorded most
carefully for a long time, that he might train himself to this
duty, and !;hen, throwing his probationary cases aside, as too
uncertain for use, began to make those remarkable series of
observations which have linked his name for ever with the
greatest improvements in modern medicine—the employment
of a correct method of studying his science.”*

SECTION VIIL—Outcome of the Pathological Position and
Question as to the Origin of some Zymotic Diseases de novo,
i Man and Animals,

THE logical outcome of the position arrived at is, “ That we
can conceive of any one of the so-called specific diseases aris-
ing de novo, as must certainly have happened at some period
of the world’s history for the first time; and that, having so
arisen, it became capable of transmitting its like apparently
only by infection.” (Millican, loc. ¢it., p. 46.)

I. Enteric Fever—Alleged instances of the de movo origin
of cholera, typhus fever, enteric fever, diphtheria, erysipelas,
and puerperal fever are now ecomparatively common: and
we have no right to assume that as yet we know all the
methods by which these diseases may be generated or propa-
gated. In this connection it may be here stated that so care-
ful and cautious an observer as the late Dr. Parkes has
recorded his doubts as to the generally accepted cause of
enteric fever in this country being the only cause to which
it may be referred.+

In India, in Egypt, and recently in the Soudan, the origin
or causation of enteric fever has become a very important
question ; and the opinion is now extensively entertained that
alike in India, in Egypt, and in this country, views as to the
origin and causation of enteric fever are too exclusive and
inadequate to account for all the facts. The evidence of
medical men of extensive Indian experience, such as Sir
Joseph Fayrer, of the Indian service; Drs. Marston,
MaecConnell, Clarke, Weleh, Don, Pedlow, and others of the
British medical service, fully substantiates this statement. }

* Dr. Parkes in Brit. Med. and Foreign Med.-Chir. Review. October,

1850, p. 435.
t+ Hygiene. 1866 Edition. P. 455.
} Croonian Lectures. By Sir Joseph Fayrer.
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Goodeve, Barclay, and my friend and late colleacue Professor
W. G'. Maclean, C.B,, recorded cases of enteric fover in Madras
In 1859 and 1860. Surgeon-General Sir James A, Hanbury,
when surgeon of 33rd Regiment, at Dessa, recorded cases of
enteric fever in the autumn months of 1859, % It was also
described by Dr. William Sim Murray (then surgeon of the
:ﬁﬁth Regiment), at Bangalore, with post-mortem evidence of
its characteristic lesions.+ This brings the record down to
1860—Darwin’s time.

Thus, from the period of its first recognition in 1851, we
have it identified in various districts in India during the sub-
sequent ten years, on the lines laid down by Sir Wm. Jenner
and Dr. A. P. Stewart in this country, and now there can be
no doubt of the existence of the true orthodox enteric fever in
India, and it appears as the chief fever death-cause among our
young soldiers in that country. It would, however, be as
unreasonable to say that it had not existed in England before
Sir Wm. Jenner and others defined it to be a specifically
distinet disease as that it did not ewist in India before
Assistant-Surgeon Seriven pointed out its existence in that
country, where, guided by tﬂe light thrown on it by British
research, he separated it from remittent fever in India, as in
England it had been separated from typhus.{ It has also
been identified more recently in Egypt and in the Soudan
by numerous competent observers. But while there ap-
pears to be a preponderance of opinion in favour of a
specific origin for all enteric fevers, there is at the same
time a vagueness of idea as to the cause of typhoid fever,
varying from its evolution from an indifferent, simple, non-
specific sowrce, from a specific contagiwm, or from the results of
decomposition of organic matter generally, including malaria.

Sir Joseph Fayrer, who has had much experience in India,
records his belief in the existence of an endemic or continued
fever there which is neither simple continued fever, ordinary
remittent, nor specific enterie, and which should for the
present stand apart, its affinity being with malarial rather
than with true enteric fever, although it has much in common
with both. §

But mere ulceration of the small intestines and of Peyer's
glands is not necessarily indicative of enteric fever. It occurs

* Army Med. Dep. Reports, 1861. P. 335.
t Ibid., p. 516.

g Sir J c:se%:th Fayrer, Croon.Lect., p. 166.

y Fayrer, loc.

cit., p. 216.
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do into each other. Cases occur which at one or other
stage present the phenomena of all these ailments conelud-
ing with those of enteric fever; and in India there is often

reat difficulty in differentiating one fever from another.

he initial fever process being set up, the course and result
are determined by individual peeuliarity and by the general
ﬂﬂ-ture# of the surroundings, rather than by any one specific
cause,

Much evidence has been brought forward which proves the
existence of many anomalous cases of fever in India, compared
with the typical enteric fever as seen in this country ; and even
in this country “ a large number of the cases with which we
have to deal in hospital are not typical.” +

On this point with reference to India, Dr. MacConnell, the
distinguished Professor of Pathology at Caleutta, writes that
there is difficulty especially in diagnosing enterie fever from
remittent. Neither the course of the fever nor the range of
temperature is typical, and the presence of rose spots or specifie
eruption is quite exceptional. Malarial agency modifies the
whole course of the disease.

The confounding of cases of enteric fever in India with
remittent fever, especially in its adynamic forms, has long been
well known, probably because remitience is a characteristic
feature of both fevers. This has been abundantly testified
to by the late Dr. Murchison, and also by Professor W. C.
Maclean, C.B., as well as by Surgeons Hannah and O’Fm-r_el
(63rd Regiment), in an excellent account of enterie fever in
Bengal. | :

Dr. Joseph Ewart has also testified to the fact “ that in both
natives and Europeans, who have been subjected to the
influence of malaria, the fluctuations of temperature in enteric
fever are greater than in those who have never been exposed
to the action of the two poisons. The morning remission in
enteric fever, complicated with the malarial poison, being so
marked as to delude the observer into the belief that he is
dealing with a malarious remittent simply, when in reality he
is called upon to encounter enteric fever modified by the
malarious infection of the system. §

An American Surgeon-General, the late Dr. Woodward, also
observes that, “ In every great army that ever campaigned for

* Tayrer, loe. cit., pp. 58, 59.

t Jngnnﬂ W. .&IIJ:E%LH’., Glasgow Medical Journal, vol. xxiii, p. 414.
Ind. Med, Gazette, 1871.

§ Trans. of the Epidem. Soc., Feb. 4, 1880.
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impossible to determine what form the case might ultimately
assume. Many times cases admitted under febricula would
chﬂ:nge to a simple continued fever, then to enteric, as charac-
teristic phenomena supervened, and these cases oceurred simul-
taneously, concurrently, and mixed up at the same time or
place, and in the same regiment or country.” He finally
contends that the causes of all are similar.

In the late Zulu war, and also in Egypt and the Soudan,
cases of enteric fever occurred in detachments of our young
soldiers which no theory of specific contagion could explain,
but were accounted for on the vague theory of the foulness of
drinking water; and cases of enteric fever constantly crop up
1. hot climates which are inexplicable either by a theory of
propagation or pure pytho-genesis.*

I cannot help observing,after having read many official reports
regarding diseases in India and the tropics, and having seen
much of their morbid anatomy, that opinions are still in many
quarters divided, erude, and somewhat unformed as regards the
pathology of fever and of fevers in these regions, just as they
were in this country up to 1846, before Sir William Jenner’s
analysis of cases during life and dissections after death, %ﬁve
the data for distinguishing enteric from typhus fever.} It is
also curious to note, as Dr. Ewart observes, that the nature and
character of the opposition to the views of those who contend
for the endemic and widely scattered existence of enterie fever
in India, in some measure resemble the nature and character
of the opposition which Stewart and Jenner encountered in
this country when they succeeded in splitting up common
continued fever into three distinet and well-defined diseases.
In India, for example, we have accounts: (1.) {:_)f uqdoubted]}r
typical cases of enteriec fever as we see them in this country.
(2.) Cases of enteric fever, especially in the Madras command,
which have been considered by Surgeon-General Gordon to be
merely “malarial ” or climatorial fever of the continued type,
with intestinal complications, the post-morfenm lesions in which
are said to be the same as, and not to be distinguishable fmm,.
those of orthodox enteric fever. (3.) The enteric fever of
India, which is regarded by many eminent physicians as common
continued fever with bowel complaint, just as it is by some in
this country and in Germany. (4) *Sir Joseph lla,yrer”h?.s
expressed his convietion that there is a form of © fever” in
tropical climates which, as regards its cause, 1s not identical

* Payrer, loc. cif., p. 198. ofc : G i
t+ Aitken, Seience and Practice of Medicine, vol. i, p. 584, Tth edition.
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de movo origin of some specific fevers. He has shown that
the “progressive development,” de novo, of yellow fever has a
remarkable historical and geographical history, especially as
regards the following salient points*:—(1.) It seems to have
appeared in the 17th century as “a new disease” For more
than a century after the Spanish conquest of America, and for
many years after the first English and French colonisation in
the West, there was no yellow fever, and when it did come to
Guadaloupe and Barbadoes, it was recognised as something
quite different from the ever present malarial fever: (2.)
There is something quite peculiar in its geographical distribu-
tion. At the present day we are apt to think of yellow fever
as the fever of the Gulf of Mexieo and Brazil ; but it had been
the scourge of Philadelphia, and even of New England, for
many years before it broke out in New Orleans in 1796 ; and
its first appearance at Rio was in 1849. (3.) It is curious to
notice how much yellow fever has shifted its ground; for
while it has always remained true to certain shipping places in
the West Indies, the other great centres of its outbreak in
Baneroft’s+ time have absolutely ceased to be the seats of
yellow fever; and some of the places that are amongst the
worst seats of the fever now, are not even mentioned in
Baneroft's pages. Hence it is not latitude nor longitude that
explains the peculiar distribution of the disease. (4.) There
is only one thing that eovers its history, its geography, and the
remarkable changes in its distribution, and that is the slave
trade. The localities where it is, or has been endemic or
repeatedly epidemic are those found to be the ereeks, wharves,
and low shipping quarters of the ports of debarkation of the
slave trade, together with a few much less endemic, but not
less significant spots in Spain, and on the West Coast of
Africa—the places to which vessels engaged in the contraband
slave trade had gone on their return voyage. The single
exception to this rule is Peru; but when the rule is probed
Peru ceases to be an exception—in this way—that there are
many points of resemblance between its coolie trade across the
Pacific and the old African slave trade. (5.) An inquiry into
the disastrous outbreaks at Barcelona in 1821 gave the first
clue to the connection between yellow fever and the slave
trade. That epidemie, and another at a small port in Biscay
in 1823, were investigated by Dr. Auduard at the instance of
the French Government—the facts being much the same in

* Hirsch, On Geographical and Historical Pathology. Vol I; and

Creighton, {oc. cit.
+ Baneroft, On Yellow Fever. 1811.
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Wh.ich tl}e yvellow fever “came into being ;” and this
Chinese immigration has profoundly changed the sanitary
condition of the whole Peruvian coast. (8.) Dr. Creichton
suggests another argument based on “the immunity of the
negro from yellow fever, notwithstanding his areat liability
tt:-‘ cholera, and with ecommon forms of typhus, including
ship typhus. He observes that “this immunity is perhaps
not so striking now, when the negro blood is less pure,
but all the earlier authors were much impressed by it.
Thus, Doughty, who saw much of yellow fever in Jamaica at
the beginning of the century, says: “In the natives of Africa,
the constitution appeared to me as secure against yellow fever
as a person who has had the small-pox”—and he might have
sald the yellow fever itself—“is against its recurrence.” Fen-
ner, a more recent authority in New Orleans, says: “It is a
well established fact that there is something in the negro
constitution that affords him a protection against the worst
effects of yellow fever, but what it is I am unable to say.”
Mr. Clarke, the author of a paper on the “ Topography and
Diseases of the Gold Coast,” in the first volume of the Zpi-
demiological Transactions, says: “I have heard and read of
negroes taking yellow fever, but in no case did it happen at
Sierra Leone during its prevalence in 1837, 1838, 1830, 1847 ;
nor, so far as I ean understand, in 1859 ; and no example of it
oceurred to any of my medical brethren in the course of their
practice.” This is certainly a remarkable testimony, when we
consider that ninety-nine hundredths of the population of
Sierra Leone are mnegroes. And to show that this is the
immunity of negro blood, and not of acclimatisation, I take
the most remarkable experience of all, that of the French
expedition to Mexico from 1862 to 1866. There was a heavy
mortality from yellow fever among the motley gathering of
troops at Vera Cruz in the summer of 1866; not only the
French soldiers, but Arabs from Algiers, Indians from the
interior of Mexico, and Creole troops from the West Indies,
were decimated by it; whereas, in a body of 400 negro
. soldiers from the West Indies, there were only three cases,
with one death, and in a black regiment of 500 men raised in
the Soudan and Nubia, there was not a single case.”

If, then, we put together the facts of this remarkable
disease: when we consider that its advent into the world
coincided with the rise of the slave trade; that its habitat 1s
or has been the ports of debarkation of the slave trade, and
those places in Spain and the West Coast of Africa to which
slave ships went on their return voyage; that its exacerba-
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renders this fact remarkable is, that there might be no
appearance of disease amongst the crew of the ship which
conveyed this destructive importation.” But, “this statement,”
says Mr. Darwin, “is not quite so extraordinary as it at first
sight appears; for several cases are on record of the most
malignant fevers having broken out, although the parties
themselves who were the cause, were not affected. In the
early part of the reign of George III, a prisoner who had
been confined in a dungeon was taken in a coach with four
constables before a magistrate ; and, although the man himself
was not ill, the four constables died from a short putrid fever;
but the contagion extended to no others, From these facts it
would almost appear as if the effluvium of one set of men
shut up for some time together was poisonous when inhaled
by others; and possibly more so if the men be of different
races. Mysterious as this circumstance appears to be, it is not
more surprising than that the body of one’s fellow-creature
directly after death, and before putrefaction has commenced,
should often be of so deleterious a quality that the mere
uncture of an instrument used in its disseetion should prove
atal.” He further observes * that he has heard it stated in
Shropshire, that sheep which have been imported from vessels,
although themselves in a healthy condition, if placed in the
same fold with others, frequently produce sickness in the fold.
He further observes how the races of man differ in constitution
and adaptability for acclimatisation, and in their liability to
certain diseases. New diseases and vices are highly destrue-
tive to them ;+ and in every nation a new disease causes much
death until those who are most susceptible to its destructive
influence are gradually weeded out. . . . The first meetin
of distinet and separate peoples generates disease; an
“changed habits of life which always follow this advent of
Europeans, induce much ill health.”

Moreover, man shares with animals some of their diseases,
which, again, are in many cases intercommunicable—e. g.,
rabies, variola, glanders—while monkeys and many mammalia
are liable to the same non-contagious diseases as we are, such
as catarrhs, leading to consumption, apoplexy, inflammation
of the bowels, diabetes, cataract, and fever during shedding of
the milk teeth. Dogs are known to suffer from tertian ague.]
The differences or variations from the normal or well recog-

* Voyage of the Beu‘gje, note, p. 436.
t Descent of Man. Vol i, p. 239. : =
t Maculloch, Silliman’s North-American Journal of Seience, vol. xvii,
p- 305.
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due to overcrowding, with bodily and mental depression ;
and it has been especially noted that in many parts of the
continent of Europe, where typhus never oceurs in time of
peace, it becomes epidemie in time of war,

Similarly, it has originated in overcrowded and badl
ventilated hospitals, and then it was originally described as
“hospital fever” by Sir John Pringle.

A contagious fever similar to typhus has been known to
occur amongst animals on board ships in which they were
crowded in transit from England to America during the
American War.*

Down to the commencement of the present century no
doubt existed as to the spontaneous origin de novo of typhus
fever. Lord Bacon expressed his belief that: “The most
pernicious infection, next to the plague, is the smell of the
Jail, where the prisoners have been long and close and nastily
kept, wherein we have had experience twice or thrice, when
both the judges that sat upon the bench, and numbers who
attended the business, sickened upon it and died.” And the
opinions of the great physicians of the past were to the effect
that vapours were constantly being exhaled from the human
body—that such vapours were subtle, acrid, and offensive to
the smell ; when retained in the body it became morbid, and
if re-absorbed by the body they were highly deleterious. If
a number of persons, therefore, are long confined in a close
place, not properly ventilated, so that they inspire and swallow
with their spittle the vapours of each other, they soon feel
its bad effects. Bad food, nervous depression, add to the
misery, and soon the seeds of a pestilential fever arise, danger-
ous to themselves and to others; and once produced, the
fever easily spreads by contagion.t

The connection between yellow fever and the dysenterie,
and other discharges of the negro body already noticed, is
only a part of that general connection between dysentery and
typhus, which has so pronounced a history in famines and
war pestilences. The subject is full of pa.tholu(%ical interest,
and requires more investigation. There is evidence to show
that these diseases are sometimes vicarious—dysentery in the
black, taking the place of typhus in the white, man. The
disease which carried off the miserable negroes in the erowded
holds of the slave ships was dysentery and not typhus; but
out of the dysenteric corruption and putrefaction typhus fever
sprung: and there is much evidence to show that the active

¥ Murchison, I ¢, p. 111. ‘
+ Grant (1775), quoted by Murchison, loc. eit.
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thrown off, and of oxygen absorbed, with the result “that
those oxidating processes which minister to the elimination of
effete matter from the system must be imperfectly performed,
and that an accumulation of substances tending to putrescence
must take place in the blood. Hence, there will be probably
a considerable increase in the amount of such matters in the
pulmonary and cutaneous exhalation.” *

The unrenewed air thus becomes charged, not only with
carbonic acid, but also with organic matters in a state of
decomposition, of which the chief produet is ammonia.

The nominal quantity of ammonia contained in the breath
is exceeded in other diseases besides typhus, a cireumstance
which may account for the spontaneous progressive evolution
of typhus fever in unventilated hospitals under circumstances
of crowding insufficient to generate it elsewhere; and also for
the observation that a deteriorated state of the constitution
predisposes to the development of typhus.

“From the present state of our knowledge, therefore, it
seems not unreasonable to conelude that the disagreeable
odour of the cutaneous and pulmonary exhalations of typhus
patients, as well as the offensive smell generated by over-
crowding are due to some unknown compound of ammonia.” +

It appears to me, therefore, that like erysipelas and
diphtheria, the weight of evidence and of argument is in
favour of the occasional de movo origin of enteric fever, of
yellow fever, and of typhus fever by “progressive develop-
ments,” through as yet unknown and undetermined concurrent
factors in the surroundings of the patient; his environment
in the widest sense of the term, and that such de novo origin
of these diseases does not exclude the possibility of their
subsequent spread by contagion. :

Th:al [)1‘0(1{!31:]5 and pi-ruductscnf putrefaction of dead and dying
animal and vegetable material also require more careful,
svstematic, and exhaustive investigation than they yet have
received at the hands alike of chemists and biologists in
relation to pathology generally and the causation of disease
in particular. It is now highly probable that the progressive
development of enteric fever, erysipelas, diphtheria, typhus,

ellow fever, and such zymotic diseases stands in a certain
causal relation to processes of decomposition or fermentation
in orcanic matters; and it comes to be a very important

uestion whether the disease producing factor or factors are
to be sought for amongst the decomposing products, or in

* Dr. W. B. Carpenter. Human Physiology. Fifth edition. P. 30L
+ Murchison, foc. cit., 116.
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and local morbid conditions as they are found attending those
putrefactive and fermentive.

The question which has yet to be decided in both js— Are
the organic forms associated with these morb

g id processes the
sole cause or inciters of them? Or, are the merely the con-

comitant products of such processes initiated in their absence
and, so to say, independent of them ?” '

The phenomena of fermentation require a more exhaustive
study than they have yet received; and what merits most
consideration is, not so much the extent or frequency of miero-
germs in disease, but the more important one as to the nature
of their relations to the processes which constitute disease.

“ Pathologically, the production of the microgerm of maladies
transmissible by infection or inoculation is essentially a ques-
tion of bio-chemistry. But for all practical and hygienic
purposes, and uninfluenced by the prevailing theoretic mania
regarding bacteria in everything, we may rest contented and
safe in the conclusion that whatever the germs may be they
are the result of natural processes alike in vegetable and
animal substances under conditions favourable to these pro-
cesses; that those benign and simple germs, so innumerable
in variety, are not everywhere and invariably the same; that
they do not continually reproduce their like, gut- that they are
liable to modification, gradual or rapid, according to the ever
varying media or conditions in wEich they arise, live, and
multiply ; that, in fine, under certain circumstances, climatie,
hygienie, or pathologie, which the future may determine, the
microzymes of the virus of anthrax or of small-pox, like those
of marsh or cess-pool miasmata, may be naturally generated.

“It is argued that with certain prevailing morbid manifesta-
tions, dependent on contagious causes, distinet miero-organisms
co-exist; and knowing something of the metamorphie pro-
cesses, merely physiological, which cellular patlmlfog}r has
to deal with, the fact should not excite surprise. The
order of phenomena teaches nothing new. In those morbid

rocesses, the cells of which the structural substance of the

dy is composed work out the tissue changes by forces of
selection and affinity consistent with organic laws. In germ
pathology, with its metabolic processes, analogy would lead us
to infer that some such principle was equally at play; a kind
of physio-microgermic process of selection, in which germs
of a like nature and family combine, interchange, or absorb
each other, the degenerate and effete giving place to those
which predisposition, media, and exciting causes favour most
throughout the process; one purely evolutional and deter-
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SECTION IX.—Convergence of the Evidence and Conclusion
of the Arguwment.

IN the previous pages my object has been to show how far
Charles Darwin’s doetrine of Evolution can throw light on
some of the more complex problems regarding the origin and
development of diseases—especially as to how far his teachings
are capable of explaining the occurrence of those anomalous
cases in which diseases depart from their usual types, in
which hybrid or nondeseript symptoms are develop—edl,] when
diseases are said “not to breed true”—and generally to set
forth in one continuous argument the evidence in favour of
the application of the doctrine of Evolution to pathology.

It may be held, perhaps, that in thus adapting Darwin’s
teachings I have been led to apply his doctrine to unsuitable
material. But when viewed by the light of our knowledge of
the whole world of Biology, the meaning of the facts in this
and the previous sections, to which reference is made, is un-
mistakeable.

Having regard to Pathology as “ the Science of Life under
other conditions than those of ideal perfection,”* and as a
part of biological science, it will be seen that the theory of
Evolution is not inapplicable to its needs; but that it is a
theory which is capa,E e of explaining much that otherwise
and hitherto has not been capable of explanation.

In the phenomena of Biology the general doetrine of Evolu-
tion finds a firm basis of operation, whence it may conduct its
conquests into the whole realm of Nature{ But extended
experience as to its true value in Pathology has yet to be
obtained from many sources ; and observation must necessarily
proceed slowly to conclusive results, because the inquiry must
be on a large—a universal scale.

Moreover, in the prosecution of such inquiries as are here
but feebly outlined, every allowance must be made for the
opposing influence of that human frailty by which “Truth
provokes those whom it does not convert.”{ It must also be
remembered how difficult it is to get rid of old theories once
embraced ; how little evidence we have for many of even
our oldest beliefs; and that whether in medicine or in any
other department of science, few are willing to break up trains

* Simon’s Lectures on Pathology, p. 14, 1850. .
+ Huxley— Essays—Coming of Age of Origin afﬂfacass, p. 311,
t Bishop Wilson, quoted by Mr, Matthew Arnold.
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some of the present marked types of diseases have slowly
arisen by transmutation and descent from comparatively a
Jew primordial types. Since a time so recent even as thab of
Cullen (120 years ago), the mere enumeration of diseases, as
set forth in his Nosology, has now almost doubled, whilst our
knowledge of the facts relating to them have been more than
doubled ; * and “diseases, like other things, in becomi
inereasingly numerous, have become more and more different,
or, in other words, more complex. +

The great principle of Evolution in Pathology stands out
clear and firm when the groups of facts relating to disease"
are considered in co-relation to each other—such facts, for
example, as are related to the mutual affinities of diseases in
the same group—to the geographical distribution of diseases
in past and present times ; to their succession and progressive
evolution in epidemics; to their progressive development, with
increasing definiteness and differentiation, combined with
increasing complexity—as slowly evolved in time and s
from simpler forms by slow and gradual modifications, through
varying elective affinities.

In all cases, the process of evolution of diseases implies a
succession of changes in the combination of their phenomena,
or in the character and grouping of the phenomena, by which
one disease passes into another, step by step, from an extreme
simplicity or relative homogeneity to a greater degree of
complexity or heterogeneity. Variation in phenomena and in
type (and heredity or natural constitution being an important
element in determining and modifying type), it has been
shown that the variations of diseases from well recognised
types are extremely frequent and numerous—that the
contributions of morbid phenomena or symptoms presenting
themselves always in the same concourse or succession are not
always uniform—that cases run by insensible gradations from
one type into another. We also see diseases perceptibly
getting milder and milder, weaker and weaker, and that
they become rarer and rarer as they tend to become extinet
altogether, just as races of mankind do. Such has been the
case with plague, typhus fever, ague, and dysentery in this
country. d although our ignorance of the laws of variation
is profound, gradation is shown to prevail from extreme
simplicity to great complexity in many diseases of the
constitutional and zymotic class, and in their relationship

¥ (. J. B. Williams' Prineciples of Medicine, 1848, p. 522. : :
+ Dr. J. Hughlings Jackson, F.R.S., * Bowman Lecture,” in Medical
Journals of 21st Nov.,, 1883.
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It is further seen that the healthy are liable to be attacked
with other maladies differing from any prevailing epidemic
apart from any direct contact or contamination. Unexpeected
cases of measles, diphtheria, scarlatina, eroup, typhoid fever, or
variola, are thus known to arise—all evidently spontaneous
and immediate, not to mention complications, modifications,
and variations more or less marked of the particular disease
which comprises the epidemie, so that among the organised
material causes of disease, however distinet or differing from
each other, there are some similar or analogous in nature,
which by processes of interchange and modification give rise
to those of which conditions of predisposition and media
favour most the evolution. And “in the morbid genesis
or creation of disease which is incessantly at work, the
processes of elaboration go on with an energy which knows
no limits either as to variety or force. It seems to be merely
a question of organic conditions and surrounding media
whether the products of decomposition, putrefaction, or
fermentation assume the benign and primary elementary
forms or the more complex and organised, which under
morbid aspects become the rivals of the efluvial marsh, the
famine centre, or the city slum. Certain it is, however, that
we must not expect to meet with transmissible malignant
fevers without their filth or famine, any more than naturalists
would expect to find fish without their waters.”

But there are also organic products patho-chemically
related—the cadaverie alkaloids or ptomaines, which are so
energetic in their toxic properties, and so powerful as to
destroy life instantaneously, and which became evolved
in the course of putrefaction.* )y

Hence the foundation of the theory of Evolution in diseases
lies in the fact that living bodies tend incessantly to vary—
a variation, however, which is neither indefinite nor fortuitous,
nor does it take place in all directions. It is limited by the

eneral character of the type of disease to which the
variation belongs. Every variation of a living thing and
diseases are but variations from normal life—however minute,
however apparently accidental—is inconceivable, exﬁfpt as thE
expression of the operation of molecular forces or “ powers
resident within the organism. And as these forces cartainly
operate according to definite laws, their general result is
doubtless in accordance with some general law which
subsumes them all—the Laws of Variation including heredi-

# Dr. J. N. Brown, [ ¢, pp. 9, 10, 63.
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all organic nature there is at work a modifying influence
of the kind they assign as the cause of these specific
differences ; an influence which, though slow in its action,
does in time produce marked changes; an influence which
to all appearance would produce in the millions of years, and
In the great variety of conditions which geological records
imply any amount of change.”

n this eminently philosophical abstract is embodied the
theory which would maintain the evolution of diseases,
through “elective affinity,” and as departures from primitive
ty]l)es—departures from the normal life,

n this constant and universal evolution, the diverse circum-
stances, antecedents, and surroundings—the environments—
necessarily leave their impress of individuality, giving rise, in
Pathology, to reversion to former types, to nondeseript
diseases, to variability in transmission, to anomalies of eve
shade and degree. Here also is to be sought the explanation
of the extraordinary inherited immunity or the not less extra-
ordinary susceptibility to disease which oftentimes * runs
through whole families,* and which has been illustrated in
Sections VI and VII.

We have seen also that Clinical Specificity in disease has
been shown to be only partially true. Numerous exceptions
or departures from wul?l-knﬂwn elinical types have been
recorded from time to time, alike in Constitutional and in
Zymotic diseases; so that the inevitable questions arise—
“How are such cases to be accounted for?” “To what do
such cases tend ?” and “ How do lesser differences or variations
become augmented into greater ?” “ How have species arisen
in a state of Nature?” These questions in Pathology are
equivalent to such a question in Physiology as is “ the origin
o} species.” They are, indeed, but two phases of one question.
The anomalous cases of disease cannot any longer be set
aside. It may be that they are incipient species, and
therefore much greater attention must be given to them than
they have hitherto received, so that accurate records as to
departures from type should be sought for and obtained,
instead of forcible attempts being made to get the records of
such cases to conform to type. It is their vagueness or
indefiniteness which renders their true nature liable to be
overlooked or misunderstood ;4 and in the appropriate lan-
guage of our greatest of living surgeons and pathologists, they

must be made “ to probe or to test the rule.” }

* Milliean, I. ., p. T0. + Ibid., L e, p. 23.
1 Paget, Bradshawe Lecture, 1882.
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The term specific disease arose from that clinical character
which represented them as tending to reproduce their like
with more or less similarity ; and that a direct parentage
could frequently be traced for their existence in individual
cases. But it does not imply that like cannot transmit unlike
by processes of variation under any or certain circumstances,
or that one ease inevitably proves infection from a pre-existent
one. The weight of clinical evidence is now and has been
rapidly accumulating against universal credence in such a
belief—notably as regards cholera and enteric fever.

“ Are we justified then in maintaining that the germs of
contagia (infective or not) must result, and always have
resulted from pre-existing germs ?”

“QOr, admitting their coming into being at a certain epoch,
can we reasonably conceive the possibility of their arising
otherwise than from organised material free from germs
potentially efficient ?”

“ And, supposing their origin or creation to have taken place
in accordance with the necessary determining conditions, may
not the disease constantly renew itself on the recurrence of
these same conditions 7" *

I think we have abundant evidence to show that the
potentialities of Nature are apt to be underestimated ; and we
must accept the doetrine in pathology as a part of biology
that the Laws of Variation are ever operative in connection
with the origin and development of diseases. Not only does
it seem to me that there are good grounds for believing that
new diseases are in constantly progressive phases of develop-
ment, although we may not be able to appreciate them on
account of their slowness of evolution, and because in point of
time we are living too close to the changes which are constantl
going on around us to &Fpreeiate their influence sufficiently.
“ Habitually looking at things rather in their statical than in
their dynamical aspects, we never realise the fact that by small
increments of modifications any amount of modification may,
in time, be generated.” + There are also grounds for believi
that the old diseases are no less constantly being redeveloped
side by side with those that are believed to be more widely
spread by infection, perhaps because transmission by direct
infection may seem to be a more easily recognised cause.

As to the succession of epidemics, they appear to be
generated at intervals in unhealthy places, spread, go through
a regular course, and decline ; but of the cause of their evolu-

* Dr. A. M. Brown, On the Origin of Contagia, 1884, p. 13.
t Herbert Spencer, 'Blements o Pﬂysiniugy,yvel. i, p. BI;U.
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tions no more is known than of the periodical paroxysms of
afue. The body, in its diseases as well as in its functions, .
observes a principle of periodicity ; its elements pass through
preseribed cycles of changes; and the diseases of nature are
subject to similar variations.* But if the latent cause of
epidemics cannot be discovered, the mode in which they
operate may be investigated. The laws of its action may be
determined by observation, as well as the circumstances in
which epidemies arise, or by which they may be controlled.
As an instance of slow but progressive evolution of an
epidemic, there can be none more conclusive than in the
facts recorded by Dr. Farr, in the work already referred |
to, as to cholera. It has been established by observa-
tion that cholera is most fatal in the low [lying] towns and
in the low parts of London, where, from various causes, the
greatest quantity of organic matter is in a state of chemical
action;+ and it may be admitted that cholera varying in
intensity with the quantity is the result of some change in the
chemical action of this matter, whether that change is spon-
taneous or the result of a zymotic matter from beyond the
seas, and its diffusion is consonant with what is known of the
etiology of other diseases. | I

An important discovery was also made in 1832, when it was
found that cholera in its worst forms was preceded by
diarrheea, and that this diarrheea was in some cases of a mild
form, in others a first stage of the disease. Now, to arrest
this diarrheea is to prevent cholera, as to extinguish a spark is
to prevent a conflagration. It further appears that the deaths
from cholera and diarrhoea had innre&seg in London in 1842,
that they had inereased still more in 1846, when the potato
crop was blighted, and in 1849 this gradual increase culminated
in the evolution of epidemic cholera.§ This diarrheea was
shown to be evidently a variety of cholera, proving fatal
chiefly to young children and to old people.

This evolution was itself gradual and Frogressive. It
occupied a period of seven years, and it is a fact well worthy
of attention, that after the temperature of the Thames had
risen above 60°, diarrheea inereased, cholera and dysentery
became prevalent, and disappeared as the temperature subsided.
The cholera reached London in the new epidemic form about
October, 1840 ; it prevailed through the winter ; and destroyed
94 lives in the second week of January, 1850, when the tem-
perature of the Thames was 37°; it declined rapidly through

* TVital Statistics, by Dr. William Farr, M.D., C.B,, F.R.S,, 1885, p. 317.
t+ Ibhid., p. 349. 1 Ibid., p. 364. § fbid., p. 383.
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April and May. The night temperature of the Thames then
rose to 62° in the week ending 2nd June ; with some fluctua-
tion it went up to 68° in July, and remained above 60° until
the middle of September (week ending 15th September). The
deaths from cholera registered during each of the 16 weeks
were 9, 22, 42, 49, 124, 152, 330, 678, 783, 926, 823, 1,230,
1,272, 1,663, 2,026, 1682, The mean night temperature of the
Thames fell to 56°, the deaths from cholera to 839 in the week
September 16th-22nd ; the temperature gradually fell to 38°
on the last week in November, when only one death from
cholera was registered. *

“The mere accumulation of masses of living people within
narrow limits or in close apartments either generates or
ensures the diffusion of epidemic diseases.”+ Thus, place
lying-in women in close proximity to each other, or mix them
up with patients of a general hospital, and they die of puerperal
fever; place many wounded men in a ward where cleanliness
is neglected, and erysipelas, pysmia, gangrene spring up;
imprison men within narrow walls, or erowd them in rooms,
and typhus breaks out. Hence the dangers which acerue in
large general and speecial hospitals from the assemblage of
great masses of sick people within the walls of one building,
so that the efforts of the most skilful medical officers are
frequently defeated.{ And although it is impossible in the
present state of science to reduce under any simple law the
ghenomena. of disease-development ; nevertheless, disease-

evelopment is evidently associated with the like develop-
ment of species, and has with it some analogies. It is, for
instance, found by the English Life Table that of 1,000
children born alive, 703 live to the end of the 10th year, 297
die in the 10 years of current life; and the deaths, frequent
at first, become less frequent as the age of puberty is
approached. The deaths run down rapidly from 149 in the
first year to 5 in the tenth year of life; and they are the
results of many types of disease, springing up in a certain
order. The rate of death is, under the same conditions over a
series of years, nearly constant. There is a determinable law
of morbility, as there is a determined law of mortality.
“ Although no regular Registers of Deaths were kept before
the Reformation, the chronicles show eclearly enough that
England has been periodically devastated by famines and
plagues from the earliest times. A large proportion of the
population of the island has been more than once swept away
* Vital Statisties, loc, cit., p. 342,
t Ibid., p. 324. 1 Ibid, p. 321.
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by these visitations. The great plagues of the sixth and
seventh centuries, which destroyed, according to some
estimates, half the inhabitants of the Eastern Empire, ex-
tended to Britain. Besides the Black Death in the fourteenth
century, the sweating sickness of the sixteenth century, and
the plagues of the seventeenth century, terminating in the
plague of 1665, described in detail by the historians, a long
catalogue of famines and epidemics may be given, which
though briefly and imperfectly noticed in the chronicles,
were perhaps not much less fatal. After the Revolution
the great plagues ceased; but the mortality was kept up by
typhus, small-pox, influenza, and other zymotic diseases.
The writings of Mead, Pringle, Lind, Jackson, Blane, Price,
and Priestley—the sanitary improvements in the navy, the
army, and tﬁe prisons—as well as the discovery of vaccination
by Jenner—all conduced to the diffusion of the sound
doctrines of public health, and had a practical effect, which,
with the improved condition of the poorer classes, led to a
greatly reduced mortality in the present century. Since 1816
the returns indicate a retrograde movement. The mortality
has apparently increased. Influenza has been several times
epidemic, and the Asiatic cholera reached England and cut off
several thousands of the inhabitants in 1832. It re-appeared
and prevailed again, as we have seen, with no mitigated
violence in 1849, The health of all parts of England is not
equally bad. Some districts are infested by epidemics
constantly recurring ; the people are immersed in an atmos-
phere that weakens their powers, troubles their functions, and
shortens their lives. Other localities are so favourably circum-
stanced that great numbers attain old age in the enjoyment of
all their faculties, and suffer rarely from epidemics.”*

At what epoch of the world’s history man came into exist-
ence and disease began we have no evidence whatever; but
the discoveries of recent years have proved that man in-
habited Western Europe at any rate before the occurrence of
those great physical changes which have given Europe its
present aspect. And as the same evidence shows that man
was the contemporary of animals which are now extinet, +
it is not too much to assume that the origin of our race
and of our diseases dates back into “a dim past of im-
measurable antiquity.”{ History therefore cannot teach us
anything as to when or how diseases first began as we see

% TVital Statistics, 1885, Dr. Farr, loe. eit., p. 150.
+ Huxley, Critiques; p. 164.
1 Sir Charles Lyell, Antiquity of Man, 1863.
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ence to the transference (sexually) of character in relation to
disease, He shows that the tendency to profuse bleeding which
is congenital (as is also colour blindness) must be determined
ab an early embryonic period—also that such diseases are often
limited in their transmission to one sex. He further notices
that characters which appear late in life in one sex are trans-
mitted exclusively to the same sex; but with respect to
sexually limited diseases, we know too little of the period at
which they originate to draw any fair conclusion. Gout, how-
ever, seems to fall under the rule, for it is generally caused b
intemperance after early youth, and is transmitted from the
father to his sons in a much more marked manner than to his
daughters. From the fact, also, that abnormal peculiarities
become attached to the sex, long before sexual functions are
active, we may infer that there must be a constitutional
difference of some kind between the sexes at an extremely
early age * which influences the pathology of diseases in them.
And as with embryonic development, so with diseases. “I
cannot conceive any doctrine professing to bring the pheno-
mena of (diseases) within a general law, which is not like the
theory of Darwin, consistent with their fundamental identity,
their endless variability, their subjugation to varying external
influences and conditions, and with the pﬂssiﬁility of the
transmission of the vital conditions and properties, with all
their variations, from individual to individual, and in the long
lapse of ages, from race to race.” +

And, so far as history teaches us, the populations of Europe,
Asia, and Africa were twenty centuries ago just what they
are now in their broad features and general distribution. The
ethnological part of man shows him substantially as he is now.}

Therefore the explanation of the past is to be sought in the
study of the present: and as in physical science, so in
pathology, any explanation of what happened ages ago must
not be sought for outside the range of known natural causes
as interpreted by the current events of the day. The funda-
mental doctrine of the “origin of species,” as of all forms
of the theory of evolution as applied to biology is:—*That
the innumerable species, genera, and families of organic
beings with which the world is peopled have all descended
each within its own class or group from common parents,

* Darwin, Descent of Man, 1872, vol. i, p. 292. _
+ Dr. Allen Thomson, President’s Address at 47th Annual Meeting of

British Association at Plymouth. .
t Huxley, Critiques and Addresses, Methods and Results of Etiology,

p. 166.
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and have all been modified in the course of descent.”* And
if we may apply the analogue of the argument derived from
the facts of geology it would run that “all existing diseases
are the descendants by evolution from those which existed
amongst animals and plants of the period of the most ancient
life of the earth. And it is an obvious consequence of this
theory of descent with modification that [all diseases],
however different they may be, must at one time or other
have been connected by direct or indirect intermediate
oradations; and any appearance of isolation presented by
various groups [of diseases] must be unreal.” +

“ What changes in his environment does such a lengthened
existence involve!” “It is, indeed, somewhat startling to
reflect upon ~the prodigious changes which have taken place
in the physical geography of this planet since man has been
an occupant of it, . . . . and just as the rudest and
most primitive families of the earth were thrust, in the course
of long series of generations, from land to land, impelled by
encroachments of sea, or of marsh, or by severity of summer
heat, or by winter cold, to change their positions, what
opportunities must have been offered for the play of °elective
affinity’ in preserving one family variation and destroying
another !”

“Suppose, for example, that some families of a horde which
had reached a land charged with the seeds of yellow fever,
varied in the direction of woolliness of hair and darkness of
skin. Then, if it be true that these physical characters are
accompanied by comparative or absolute exemptions from that
scourge, the inevitable tendency would be to the preservation
and multiplication of the darker and woollier families, and the
elimination of the whiter and smoother haired. Again, how
often, by such physical changes, must a stock have been
isolated from all others for innumerable generations, and have
found ample time for the hereditary hardening of its special
pe;:_uliaﬂties into the enduring character of a persistent modifi-
cation.”§ -

“It is, moreover, a well-grounded belief that men of
different stocks differ as much physiologically as they do
n_m]ipholngiwlly; but it is very hard to prove in any par-
ticular case how much of a supposed natural characteristic is
due to inherent physiological peculiarities, and how much to
the influence of circumstances. There is much evidence to

* Darwin, Origin of Species, p. 457, 1st Edition.

t Huxley’s Coming of Age, ’pp 315, loc. eit.

1 Huxley, Critigues, L. c., de., pp. 164, 165, 166,
G
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show, however, that some stocks enjoy a partial or complete
immunity from diseases which destroy or decimate others,
Thus, there seems good ground for the belief that negroes
are remarkably exempt from yellow fever; and that among
Europeans, the melanochrous people are less obnoxious to its
ravages than the xanthochrous.” * There are thus grounds for
the belief that immunity from disease may be inherited. +

Nevertheless, the succession of changes in the evolution of
diseases must have been of a slow and gradual character. For,
“if we confine ourselves to positively ascertained facts,
the total amount of change in the forms of animal and
vegetable life, since the existence of such forms is recorded, is
small and even very slight. And as in each group of the
animal and vegetable kingdoms there are certain forms that
are “ persistent types,” which have remained, with but very
little apparent change, from their first appearance to the

resent time;”$ so it may be argued that there are some
iseases whose type has remained similarly persistent,
and as “the continuity of living forms has been unbroken
from the earliest times to the present day,” so too we may
infer that the continuity of some diseases has been similarly
unbroken.

Carrying out further the palaontological analogue of the
argument, may we not say that every disease “which takes
an intermediate place between forms of disease already
known,” so far as it is intermediate, is evidence in
favour of evolution, inasmuch as it shows a possible road
by which evolution may have taken place, and is presumptive
evidence in favour of its evolution and in explanation
of the coming into being of new diseases? “The mere
discovery of such a form does not, in itself, prove t_ha,t evolu-
tion took place by and through it, nor does it constitute more
than presumptive evidence in favour of the evolution in
general of disease.” § : \

Carrying out Mr. Huxley’s palmontological analogy still
further, as regards special pathology—Let us suppose A, B, and
O to be the three forms of disease which we know as measles
(A), scarlet fever (B), and enteric fever (C); and that scarlet fever
(B) stands intermediate between the two. We know that the
occurrence of measles in a person or family renders that person
or family more predisposed to other ailments—such as to B

* Huxley, Critiqgues, p. 157.

+ Section VII, ante.

1 Huxley, L. ¢, p. 183. b
§ Compare Huxley, L. ¢., p. 187.
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and C; and that an epidemic which he%'um with measles may
finish in scarlet fever. Viewed in the light of the doctrine of
evolution, there are thus four possible alternatives as to the
“coming into being of these diseases.” A (measles) may have
become C(enteric) by way of B (scarlet fever); or C (enteric)may
have become A (measles) by way of B (scarlet fever); or A
(measles) and C (enteric) may be independent modification, of B
(scarlet fever) ; or A (measles), B (scarlet fever), and C (enteric)
may be independent modifications of some unknown factor (D).

ut if it can be shown that A (measles), B (scarlet fever),
aud C (enteric) exhibit successive stages in the degree of
modification or specialisation of the same type (and there
seem to be good grounds for the belief); and if, further, it can
be shown that they have occurred with some uniformity of
order in successive epidemics at different epochs (A) measles
characterising the beginning of each epidemie, and (C) enteric
ending it, and (B) scarlet fever being in the intermediate place;
then (B) scarlet fever would have this importance that it would
be a link in the genetic evolution of (C) enteric fever. In the
former class of evolutionary processes the intermediate one
would furnish intercallary types of disease ; in the latter class
of intermediate forms in epidemies the types of evolution would
be linear. In the former term, the fever (B) scarlet fever is inter-
mediate between (A) measles and (C) enteric fever, without
affirming or denying any genetic relation between the three
diseases ; but when the term linear is applied it would express
the opinion that the three diseases—measles (A), scarlet fever
(B), and enteric fever (C) constitute a line of descent, and that
scarlet fever is part of the lineage of enteric fever. Compare
this exposition with Dr. John Harley's account of scarlet fever
in relation to enteric fever in Section VII,

It need not be difficult, therefore, to indicate intercallary
diseases, either in zymotic or in constitutional ailments.

One of the immediate consequences of the acceptance of the
doctrine of evolution in pathology is that the present distribu-
tion of life and of diseases upon the globe is the product
mainly of two factors—the one being the distribution which
obtained in the immediately preceding epoch; and the other
the character and extent of the changes which have taken
place in physical geography, in climate, and in environment
generally from one epoch to another.

We may therefore conclude that in the known agencies and
known processes that are actually and constantly going on
around us at present, we find quite adequate causes for the
influence of evolution in the generation of disease, and that
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the same agencies were in operation in old times just as now
in furnishing the sources of disease.*

The causes of a high mortality are various; “but the greater
number of known causes may be referred to five heads:—
1, excessive cold or heat; 2, privation of food; 8, effluvial
poisons generated in marshes, foul prisons, camps, cities
[towns, villages]; and epidemic diseases, such as typhus:
plafue, sn:m]l-]_mgi, and other zymotic diseases; 4, mechanical
and chemical injuries; 5, spontaneous disorders to which the
structure of the human organisation renders it liable.”

These, in the order of their beginnings as above stated,
may be regarded as representing the origin of primeval dis-
eases in their order of commencement; and as in epidemies
“ plagues™ were the first diseases distinguished, although the
characteristic symptoms of the early pestilences escape the
notice of even the classical historian ; famine would naturally
take the first place as a cause of disease+ which would be
followed by dysentery, typhus, and fevers “ of sorts.”

The most powerful agencies which furnish the sources of
disease in the present as in the past have been classified as—
1. Intensity of the struggle for existence—the more intense
in proportion to the aggregation of the people. 2. The ever-
recurring tendency towards concentration in hamlets, villages,
towns, cities; and the tendency of the more rural population
to migrate to those centres. 3. Increase of mortality in
population and concentration. The more erowded a com-
munity, the greater the amount of abject want, filth, erime,
drunkenness, and other excesses—the keener the competition
the more feverish and exhausting are the conditions of life. In
such crowded communities, the more dangerous and unhealthy
industries are carried on. These are the factors which mainl
increase the dangers of aggregation. And while the heredi-
tary nature of acquired properties must not be lost sight of,
the diseases incidental to special occupations have also a special
influence. It iswith regard to the action of those several factors
separately that information is constantly required to see how
far and in what manner they respectively add to the mortality
of towns. The influence of “occupation on death-rates” is a
very marked and important one ; and still more important is
the share in the death-rate that is due to each disease. |

Particular classes of diseases reign in different regions and

* Vital Statistics, 1885, Dr. William Farr, lec. cit., p. 139.

t Lyell's Antiquity of Man, p. 409,

i Dr. Ogle in Supplement to 45th Annual Report of the Regusirar-
General of Births, Marriages, and Deaths in England, 1885.
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seasons; but cases appear to occur in all climates to demonstrate
that every kind of malady can arise where man can subsist.
This tendency to varying diseases—the morbid diathesis—is
seen in families that are surrounded by the same external cireum-
stances ; where some suffer from asthma, some from guut,_sﬂme
from insanity, some from phthisis. There must, it is evident,
be here a predisposition to disease, or it would not be stronger
in one than in another, and different families would not be
peculiarly subject to this or that form of malady, this or that
kind of death. The human race, and ever larc%e section .cf
the race, may then be considered as having hereditary predis-
positions to pathological phenomena in such a way that children
are not generally born with disease, but in the successive
changes which they undergo, from the first throb of life to
their final evolution, there is, besides the upward un'liml:ti
impulse, a principle which draws a certain number within
the sphere of disease and mortality. *

The laws of vitality, the variations of those laws in the
two sexes at different ages, and the influences of civilisation,
oceupation, locality, seasons, and other physical agencies, must
all be recognised as factors in the generation of disease; and
the extent to which epidemics vary in different localities,
seasons, and classes of society, are indicated by the registered
diseases. From inquiries carried out on these lines it has
been discovered how the characters of diseases change—how
diseases and the constitution of the population present striking
diserepancies when town and country districts are compared ;
how the modifications in the character of diseases and in their
medical treatment are indicated perhaps more accurately by
the prevailing epidemics than by either the temperature, the
hygrometricity, or any other appreciable condition of the
atmosphere ; and it was Sydenham’s doctrine that the treat-
ment of acute diseases should have a reference not only to
the immediate symptoms and to the seasons, but also to the
epidemie constitution of the year and place.+ So also the late
Sir Robert Christison tells us that during the first half of his
life “acute local inflammations were attended with a violence
of arterial action unknown in the later half. . . . The younger
generation of physicians may follow their leaders by deerying
the occurrence of any such change in the constitutional char-
acter of diseases; but they can be no fit judges who were not
practical observers of both phases of the case; and all m
professional brethren old enough to have seen both agree w'tﬂ

* Vital Statistics, by Dr. William Farr, 1885, p. 216.
t Ibid, p. 218, B
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me that for a long time Ea.sh they have never met with
such pulses for force and hardness in pneumonia, pleurisy,
gephtﬂiiis, rheumatisms, as they encountered in their earlier
ays.

“Changes corresponding with the seasons also oeccur in the
human organism ; although these are better marked in some
of the lower animals, such as the deer. In them the antlers
bud regularly in spring and reach perfection just at the
breeding season. 1t is possible that the abolition of the
practice of bleeding in spring and the changes in other plans
of treatment formerly adopted, may not be altogether due,
as some suppose, to increased knowledge on our part, but
rather to the occurrence of a “change of type” not only in
diseases, but also in slight ailments, and to the need for such
treatment having disappeared. Formerly, before the intro-
duction of coaches, and still more of railways, locomotion was
difficult and transportation was expensive; in consequence
of this the food consumed by the generality of people was
different in character, loaf (wheaten) bread being very little
used, and salt meat often used for weeks and months together
during the winter; with comparatively few vegetables,
Such a diet might naturally lead to a condition of body
which would be %eneﬁtted by bleeding or Furga.tion.” +

Sporadic diseases are found to differ from each other in
their symptoms, course, and termination; and in the organs
which they affect. Two or three diseases may co-exist; or
may give place one to the other, run into various complica-
tions, and present irregularities which sometimes render
diagnosis difficult.

“ Tt must be admitted, with respect to all the forms of those
diseases, that the body, in the cycle of external circumstances
through which it passes, may run into them spontaneously;
for it is impossible to trace them invariably to infectious
sources ; it is not @ priori more improbable that they than °
that other diseases should arise spontaneously; and it 1s
impossible to account for their existence in the world upon
any other principle than that of spontaneous origin. Still,
the property of communicating their action and effecting
analogous transformations in other bodies, is as important
as it is characteristic in these diseases,” which Dr. Farr

* Life of Sir Robert Christison, Bart., edited by his Son, 1883. Vol. I—

Autobiography. ' :
t ]Jr.m Iiuﬂer Brunton, Pharmacology, Therapeutics, Materia Med.,

1885, p. 36.
1 Vital Statistics, Dr. William Farr, 1885, p. 217.
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Darwin, suggests that “ the equatorial zone is
for the historian uf: life inqits more univcrmtII}lE ;ﬁelﬁgifgl
ﬂspects." The tropics are, indeed, biological headquarters,
They preserve for us still, in all their Jungles, something
of the tangled, thickly-peopled aspect which our planet must
have presented for countless ages, in all latitudes, before the
advent of primeval man. We now know that throughout the
greater part of geological time, essentially tropical conditions
existed unbroken over the whole surface of the entire earth
from the Antarctic continent to the shores of Greenland ; so
that some immediate acquaintance, at least, with the equatorial
world is of immense value to the philosophical naturalist for
the sake of the analogies it inevitably suggests; and it is a
significant fact that almost all those great and fruitful thinkers
who, in our time, have done good work in the wider combina-
tion of biological facts, have themselves passed a considerable
nuznbei of years in investigating the conditions of tropical
nature.

Hence it may be argued that now, in tropical regions, we
may expect to find, as we do find (see Section VIII), the
greatest variations of diseases from their types, as compared
with the variations in more temperate regions; and that as we
must reason from the present to the past, in order to anticipate
the future (since material does not exist to reason from the past
to the present), it is in tropical regions that we must look for
existing evidence of such modifications of disease as are capable
of leading slowly by variations in disease-types to the evolu-
tion of new diseases.

From such a view of pathology as we get from the stand-
point furnished by Darwin’s teachings, it follows that our
existing classification of diseases must be regarded as a purely
artificial and arbitrary arrangement, founded upon obvious
and more or less aceidental resemblances. It must, therefore,
give place in the future to a more natural one, with less
definite and more elastic boundaries, just as the artificial
botanical system of Linnseus had to ?iw way to the more
seientifie, because natural, methods of classification of Jussieu,
D'Candolle, and Lindley. The botany of Linnsus was a
splendid contribution to human knowledge, and did more
in its day to enlarge the view of the vegetable kingdom
than all that had been done before. But all artificial
systems must in time }])13.9.3 away. Nature must be read
in her own light. The Reign of Law has gradually
crept into every department of nature, transforming know-
ledge everywhere into science. The process goes on, and
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1S a fml}:re in the case of man; and that deteriovation of
the physical constitution is the result. *

But there can be no equality in the world either in health
or n property, and the “law of variation” prevents such a
condition ever being attainable ; so that individual inequality
must always exist; and the law of “natural selection b
survival _ﬂf the' fittest ” has not failed in man, notwithstandin
all the disturbing influences of progressive civilisation and of
sanitary knowledge. Does not also the relation between
disease as a means of natural selection, and the progress of
civilisation, with the consequent deeline of other eliminating
influences, account for the fact that every century (or great
cycles of time) seems to have an epidemic more terrible
than the epidemic of the century preceding—apparently in
the same ratio as the differences in the condition of the
people of the countries in point of progress in civilisation.+
So far as this is true it gives support to the doctrine of the
evolution of diseases.

“ All we can do, therefore, is to keep steadily in mind that
each organic being is striving to increase in a geometrical
ratio; that each at some period of its life, during some season
of the years, during each generation or at intervals, has to
struggle for life and to suffer great destruction. When we
reflect on this struggle we may console ourselves with the
full belief that the war of nature is not incessant—that
no fear is felt, that death is generally prompt, and that
the vigorous, the healthy, and the happy, survive and
multiply. }

So excessive is the wmortality in towns, that Dr. Price
having compared it with the mortality in the country, and,
finding human life shorter by one-half in cities than in the
country, adds:—" From this comparison it appears with how
much truth great cities have been called the graves of
mankind. It must also econvinee all . . . that it is by no
means strictly proper to consider our diseases as the original
intention of nature. They are, without doubt, in general
our own creation. Were there a country where the inhabi-
tants lead lives entirely natural and virtuous, few of them
would die without measuring out the whole period of the
present existence allotted them ; and death would come upon

* Fraser's Magazine (Sept., 1868) “On the Failure of Natural Selec-
tion in the Case of Man.” :

t+ Mr. Lawson Tait, Dublin Quarterly Jowrnal of Medical Science, Feb.,
1869.

I Darwin'’s Origin of Species, Introduction, pp. 4, 17, 82.










