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PREFACE

TO THE THIRD EDITION.

A Tomp Edition of this work having been called for,
it is necessary to preface the volume by a few re-
marks, explanatory of certain alterations which have
been made in its contents ; both as respects the several
topics treated of, and the manner of their present
arrangement.

In the two former Editions, a few chapters were
included on psychological subjects — the mutunal
actions and relations of mental and bodily pheno-
mena, which constitute the life of man. Closely
blended though these topics are with every part of
physiology and medical practice, they yet involve
peculiar methods of discussion, which separate them
in some sort from the other parts of the work. This
consideration led me, three years ago, to detach these
particular chapters, and to embody them in another
voluwe, under the title of “Chapters on Mental Physi-
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1V PREFACE TO THE THIRD EDITION.

ology;”—enlarging them generally, and adding others,
which might give more of unity and completeness to
the treatment of the subject. The removal of these
chapters has led me to supply their place by a few
others, taken from among the papers I had originally
designed for a second volume of this work. The parts
thus added have more explicit relation to practical
medicine, and come therefore into closer accordance
with the other topics treated of in the volume. In the
prior editions, from causes stated in the preface, the
arrangement of the subjects was desultory through-
out; a fault, doubtless, in itself, yet omne which the
nature of my plan and materials scarcely permitted
me to avoid. In the present edition I have sought
(aided by the change just mentioned) to bring the
chapters more into series as regards the relation of
their subjects; and, 1 trust, not without some ad-
vantage to the reader.

In the earlier parts of the volume, they will be
found to relate chiefly to certain pathological prin-
ciples, through which I have sought to associate
together various morbid conditions, not usually thus
connected in our systems of nosology. This method
of inquiry, which I believe to conduct to many
valuable results, I have further carried into the con-
cideration of some particular disorders (Gout, In-
fluenza, Dyspepsia, &c.) which at once illustrate the
method in question, and are themselves best illus-
trated through it. The chapters comprised in the
latter half of the volume relate more especially to the
treatment of disease; including under this term
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not solely the consideration of particular medicines
or remedial means ; but also the methods in practice
which a physician may expediently follow, and the
duties he is bound to fulfil.

Sixteen years have now been added to a period of
practice, already long when the first edition of this
work was published. TIn these times of rapid and
incessant change—of medicine as of other sciences
and professions —such a period becomes a little his-
tory in itself; and no one of common observation can
have gone through it without gathering up, not
merely insulated cases and facts, but also many
general conclusions and principles, of still greater
concernment to the interests of the profession. Such
knowledge, as derived from my own experience, it
has been my endeavour to convey in the clearest and
most practical form in the following chapters; which
must be regarded, however, not as formal treatises
on the several topics discussed in them ; but simply
as selections from what I have noted in practice;
embodying in this form some out of the numerous
materials which are yet required for future and more
complete research.

The chapter on ‘ Animalcule Life as a Cause of
Disease,” illustrated by the history of Cholera, I have
considerably enlarged; placing it, however, at the
end of the volume, as being in some measure de-
tached by its more hypothetical character from the
other subjects of which I have treated.

London, August 18, 1855,






PREFACE

TO THE FIRST EDITION.

Tue title of this volume is chosen as being that
which most nearly expresses its contents. Though
appearing now as detached papers, they are founded
chiefly upon notes made in the course of twenty
years of medical practice in London. During nearly
the whole of this time, I have been accustomed to
preserve notices, not merely of particular cases, but.
also of such general reflections as were suggested to
me by actual observation. At the expiration of the
period named, I have thought it well to look back
upon these various memoranda; to give something
of more definite form to those which seemed worth
preserving ; and to compare the whole, as well with
my own present impressions, as with the actual state
of knowledge on the several subjects in question.
This volume is the result of a revision and selection
so made. But as its form, though sanctioned by

precedents of high value, is not altogether common,
A4



viil PREFACE TO THE FIRST EDITION.

it may be right to add a few words more, in explan-
ation of the motive and manner of publication.

It seemed to me, looking at them as impartially as
I was able to do, that there were among these papers
so revised, a certain number which might be likely
to contribute in some degree to medical knowledge
or to the exactness of our views in practice. I have
had regard to these objects only, as justifying pub-
lication ; and as a principle of selection out of the
materials before me. In making this selection, I have
put aside a great deal as relating to subjects of in-
ferior importance; still more, from finding that many
of my notes related to facts or opinions no longer new.
What I have retained includes much that will be
familiar to all who have carried observation and study
into their medical life. But this was inevitable,
without wholly omitting many subjects of great in-
terest; and it would have been presumptuous to
offer a work composed, as this has been, from ma-
terials acquired in the course of active practice, as
one of original research.

Every physician has, in his progress, some par-
ticular occasions or facilities capable of being con-
verted to good. The opportunities of private
practice, from which almost exclusively my own
observations are drawn, do mnot furnish the same
striking conclusions as those of hospitals ; nor the
larger classes of facts, ‘which form the statistics of
medicine, and are so fruitful of results. Yet such is
the scope of the subject, that a prolonged expe-
rience, with due regard to the nature and sufficiency
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of the evidence, may from this more limited source
derive much to aid other methods of research, and to
enlarge the general amount of medical knowledge.

What I would fain hope may be found in this
volume is, a just view of some of the relations of
diseases, as well to each other as to the healthy
functions of the body;—the correction of some
doubtful or erroneous views in practice;—suggestions
which may be useful as regards particular classes of
remedies ; — and reflections on certain points of
physiology, in which, without any pretension to ex-
perimental inquiry, it appeared to me that something
might be gained by arranging the facts and inferences
in a new form. On topies of the latter class I have
sought especially to associate pathology with phy-
siology, the morbid with the natural and healthy
states of the body; believing this principle of modern
inquiry to be above all others fertile in sound con-
clusions, and far from being yet worked out to its full
extent. If I might venture on giving any distinetive
character to the volume, it would be that of aiming
throughout at this object.

In one instance only have I indulged in any mere
speculation ; and this only interrogatively, as to an
old hypothesis, regarded in its relation to modern
science, and to the history of a remarkable disease.
Many other points I have put as questions; finding
them as such in my notes; and thinking it well,
whenever it could be done, thus to mark the objects
most open to inquiry. I have further taken the
privilege (which experience may perhaps be allowed
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to sanction) of commenting on certain usages and
details of practice, in which the character and useful-
ness of the profession, and through them, the welfare
of the public, are materially concerned.

On each subject treated of, I have brought to-
gether my notes in the manner best suited for per-
spicuity ; adding whatever secemed necessary to give
greater completeness to the reasoning, or to connect
it with the inquiries of others on the same topics.*
In effect of this, much of the volume has been wholly
written anew. I had at one time proposed the in-
sertion of a greater number of the cases upon which
its materials were founded ; but I abandoned the
intention, from a wish not to increase the size of the
work, which this must largely have done. And for
the same reason I have abridged into the form of
notes many topics on which I had originally written
at greater length.

As respects the arrangement of the subjects, it will
be found a very desultory one; such as naturally
arose out of the miscellaneous materials employed.
In a few instances only have I thought it worth while
to bring topics expressly together for their mutual
clucidation. To have attempted this further would
imply a more complete and consecutive work than
that now offered to the publie.

* On the latter point great deficiencies are inevitable, In these days
of various research, actively pursued in so many countries, it would re-
(uire more reading than is compatible with actual practice to collect
together all that has been done on these subjects ; nor would a single
volume suflice for the mere references needful to such a work.
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These, I think, are all the circumstances which
need be stated in explanation of the form and matter
of the volume. It will deeply gratify me, if here-
after I find cause to believe that it has contributed
to science by any right views in the philosophy of
medicine, or to practical good by any suggestions of
value regarding the treatment of disease.

Lower Brook Street, March 13. 1839,
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MEDICAL

NOTES AND REFLECTIONS.

CHAPTER 1.

MEDICAL EVIDENCE.

THERE can be few better tests of a sound understanding,
than the right estimation of medical evidence: so various
are the complexities it presents, so numerous the sources of
error. The subjects of observation are those in which Matter
and Mind are concurrently concerned ; — Matter under the
complex and subtle organisation, whence vitality and all its
functions are derived; Mind in its equally mysterious re-
lations to the organs thus formed ; — both subject to
numerous influences from without, hoth undergoing very
various changes from disease within. Individualities of each
have their effect in creating difficulties, and these amongst
the most arduous which beset the path of the physi-
cian.* Few cases occur strictly alike, even when the source

* Idiosyncrasy, as arising in most cases from inappreciable causes, is
the most absolute and inevitable difficulty in medical evidence ; since no
accumulation of instances, such as might suffice for the remoyal of all

other doubts, can secure us wholly against this source of error,
B
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2 MEDICAL EVIDENCE.

of disorder is manifestly the same. Primary causes of disease
are often wholly obscured by those of secondary kind.
Organs remote from each other by place and function are
simultaneously disturbed. Translations of morbid action
take place from one part to another. Nervous affections and
sympathies often assume EVELY character of real disease.
While remedial agents are rendered uncertain in effect by the
various forms of each disorder, by the idiosyncrasies of the
patient, by the difficulty of securing their equal application
or transmission into the system, and finally by the unequal
quality of the remedies themselves.

These difficulties, the solution of which gives medicine its
highest character as a science, can be adequately conceived
by the medical man alone. Neither those accustomed to
legal evidence only, nor such as have pursued physical science
41 its more simple material forms, can rightly apprehend the
vast difference made by the sntroduction of the prineiple of
life; or, yet more, of the states and phenomena of mind, in
connexion with bodily organisation. We have here a new
world of relations, occult and complex in their nature, to be
reasoned upon and resolved ; with a principle of change,
moreover, ever operating among them, and deviations from
nature under the form of disease, which render all conclusions
liable in a thousand ways to error. Tt is the want of this
right understanding of medical evidence, which makes the
mass of mankind so prone to be deceived by imposture
of every kind; whether .t be the idle fashion as to particular
remedies ; or the worse, hecause wider, deception of some
system, professing to have attained at once, what the most
learned and acute observers have laboured after for ages
m vain.

Tt must be admitted, indeed, that this matter of medical
testimony is too lightly weighed by physicians themselves.




MEDICAL EVIDENCE. o

Else whenee the frequent description of effects and cures by
agents put only once or twice upon trial; and the ready
or eager belief given by those, who on other subjects, and
even on the closely related questions of physiology, would
instantly feel the insufficient nature of the proof.* Con-
clusions requiring for their authority a long average of cases,
carefully selected, and freed from the many chances of error
or ambiguity, are often promulgated and received upon
grounds barely sufficient to warrant a repetition of the trials
which first suggested them. No science, unhappily, has
abounded more in false statements and partial inferences:
each usurping a place for the time in popular esteem; and
each sanctioned by credulity, even where most dangerous in
application to practice. During the last thirty years, omitting
all lesser instances, I have known the rise and decline of six
or eight fashions of medical doctrine or treatment; some of
them affecting the name of systems, and all deriving too
much support from credulity or other causes, even among
medical men themselves,

Look at what is necessary, in strict reason, to attest the
action and value of a new remedy or method of treatment.
The idéntity or exact relation of the cases in which it is
employed ; — a right estimate of the habits and temperament,
moral as well as physical, of the subjects of experiment;—
allowance for the many modifications depending on dose,
combination, quality of the medicine, and time of use —
due observation of the indirect or secondary, as well as direct,
effects; —and such observation applied, not to one organ or

* “Id credunt esse experientiam, quando semel vel bis faustam, vel
infelicem, in certo morbo a sumpto medicamento annotarunt efficaciam.”

—Hoffman.
B 2



4 MEDICAL EVIDENCE.

function alone, but to the many which constitute the
material of life. All these things, and yet more, are
essential to the completeness of the testimony. All can
rarely, if ever, be reached; and hence the inevitable imper=-
feotions of medicine as a science. But much more, doubtless,
of truth and beneficial result might be attained, were these
difficulties rightly appreciated, and the fit means of obviating
them kept more constantly in view.*

In no class of human events is the reasoning of ¢ post hoe,
propter hoe,” 80 commonly applied by the world at large, as
in what relates to the symptoms and treatment of disease.
In none is this judgment so frequently both erroneous and
prejudicial. It would seem as if the very complexity of the
conditions necessary to sound evidence, tended to beget
acquiescence in that which 18 lightest and most insufficient
for truth. The difficulties occurring in practice from this
source are great, and require a right temper as well as
understanding to obviate them.

Nor is there any subject upon which words and phrases,
whether applied to diseases or remedies, exercise a larger
influence. Terms have descended to us, which we can
hardly put aside,— maxims, which fotter the understanding
and power of action,—and methods of classification, which
prevent the better suggestions of a sound experience. And
these are among the evils most aggravated by public opinion,
ever prone to be governed by names, and particularly in all
that concerns the symptoms and treatment of disease. The
deeper the interest belonging to the subject, the greater the
liahility to error.

* Amongst the other difficulties of evidence in such cases must be
noticed the ambiguity of all language as applied to denote and distin-

guish sensations ; an evil familiar to every medical man, and only to be
obviated by watchful experience.




MEDICAL EVIDENCE. 9

It needs to be called to the mind of medical men them-
selves how many organs of the body are still without any
certain interpretation of their part in the animal economy.
LEven that great organ, the Liver, though now known to us
in its most minute anatomy, offers many problems for more
complete solution ;— the conclusions of Liebig and Bernard
(themselves recent in date) differing as to the nature of its
functions, and their relation to the respiratory organs. The
uses of the ductless glands—the spleen, thyroid, thymus,
and supra-renal bodies—are yet only vaguely conjectured.
The physiology of the brain and nervous system, though
largely elucidated by the researches of the last forty years,
still abounds in difficulties, many of which time may over-
come ; while others are probably for ever insuperable.

These few instances indicate one great source of error
and embarrassment to which all medical proof is exposed.
But in pathological doctrine also, there is similar and equal
difficulty from the character of the evidence concerned.
If example were needed to illustrate this, it might be drawn
from what relates to the history of Fever, whether idiopathic
or symptomatic in kind. Here centuries of research, amidst
facts of daily occurrence, have yet left some of the most
important questions wholly unresolved ;—such is the dif-
ficulty of obtaining unequivocal proofs of nature essential
to a just theory. The same with respect to the true doctrine
of Inflammation ; a question which spreads itself, directly or
indirectly, over every part of pathology. Here the most
various and diligent inquiries long left it uncertain whether
there occurred an increased or diminished action of the
capillaries of the inflamed part; or in what mere turgescence
differs from inflammation. It is only of late years that the
improved power and refined use of the mieroscope has given

us more assurance as to the nature and sucecession of these
B3



6 MEDICAL EVIDENCE.

changes; still leaving, however, yarious points open to future
determination.®

The history of contagious diseases furnishes another in-
stance not less remarkable. It is the common belief of the
world, and one plausible enough in its first aspect, that the
laws of contagion are simple and readily learnt. No mistake
can be greater than this. All parts of the subject, even the
circumstances most essential to practice, are wrapt up in
doubt; and the evidence is of so intricate a kind, and so
much disturbed by seeming exceptions, that the best judg-
ments are perpetually at fault upon it. The same remark
may be extended to other classes of disease, where time and
the most acute observation have hitherto failed to extricate
truth from the multitude of conditions present; but where,
nevertheless, we have the certainty of relations hitherto un-
determined, the fixing of which belongs to future research,
and will well repay it in the result.

The observations just made are not less true in relation to
the internal remedies we employ, even those most familiar,
and seemingly simplest in use. The difficulties already
noticed as belonging to the evidence of their effects, extend
yet further, and more remarkably, to the theory of their
action ; and our knowledge, though augmented of late years
by the wonderful advance of Organic Chemistry and Phy-
siology, can scarcely yet be said to have passed the threshold
of the inquiry. We must avow that this whole department
of medical knowledge, so important in all its bearings, is the
one where most remains to be done to raise it to the character
of a seience. The real amount of the deficiency can only
be understood by a candid examination of the results of ex-

* T allude here especially to Kaltenbrenner's microscopic researches.
The frequent revival of controversy oOn these points among modern
writers shows at once their importance, and the incompleteness of the
knowledge yet obtained on the subject.
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perience, and a fair comparison with other branches of phy-
sical knowledge.

To many, indeed, even of those conversant with practice,
this will seem too disparaging a view of the science they
profess. And, in truth, the acenstomed way in which the uses
of medicines are taught, and the methodical forms under
which they are classed and named according to their alleged
effects, do favour the persuasion of a more advanced state of
knowledge than that just deseribed. It might be enough,
perhaps, to refer those who doubt the reality of the view I
have taken to what has been written on medicines in general,
and to what is unequivocally known of each one in parti-
cular. It will be found that ambiguities of language crowd
round every part of the subject—that classification, while
clearing away some difficulties, has created many more—
that evidence, feeble in its origin, has often gained weight
and that
this matter is peculiarly one where the prejudices and cre-
dulity of the world usurp upon the sense of the practi-
tioner, and warp his practical judgment,

If the truth be really as here stated, in regard to our
knowledge of internal remedies, it is a feeble and useless
policy to disguise what is thus deficient. The avowal may
more readily be made ;—first, because the difficulties to be
overcome are greater than in any other science of observation
or experiment ;— and secondly, because, despite these diffi-
culties, the scope and prospect of future attainment are
ample and certain, and the connexion such with other
branches of physics, that the progress of each is fitted to
throw light upon what is here doubtful or obseure. Al-
ready it may be affirmed that the recent methods of research
in medicine have gained greatly in exactness, and the Jjust

appreciation of evidence, upon those of any previous period :
n 4

by mere transmission from one hand to another




8 MEDICAL EVIDENCE.

—_a natural effect of increasing exactness in all other
branches of science; and, it must be added, of increasing
and well-directed energy amongst those engaged in the pro-
fession. The deficiency just stated is greater, perhaps, than
any other, and more difficult of redress; but time and
various new means and appliances are in our hands, and 1t
would be an injury done to the cause of science to doubt
their effects.”

A very especial advantage we now possess consists in the
application of numerical methods and averages to the history
of disease; thereby giving it the same course and certainty
of result which belong to statistical inquiry on other subjects.
We do not exceed the right expression of fact, in terming
this method of averages one of the most important prineiples
and instruments of philosophic research. Little, if at all,
recognised as such in former times, it has now become a law
in itself, and the index and interpreter of truth in every de-
partment of human knowledge. Under the guiding genius
of Herschel and Struve it has been applied to the most pro-
found questions in sidereal astronomy; while under a widely

* Some may think the view here given of the progressive advance of
rational medicine to be contradicted by the recent growth of Homeopathic
practice in this country. It is true, indeed, (apart from what may be
called the homeopathic principle,) that no case exists of more faulty evi-
dence than that upon which the founder of this system and his followers
have catalogued together symptoms (amounting frequently to some hun-
dreds, and derived from parts wholly diverse in structure and funection,)
as produced by inappreciably small doses of substances which are utterly
inert when largely augmented in quantity. In another chapter (Un
Disorders of Digestion) I shall speak of what T believe to have been the
main causes of the spread of this practice in England. Depending for
its success upon practical abuses still not wholly removed, it may main-
¢ain for yet longer time a repute thus acquired ; but, like many other
fashions of earlier date, must eventually yield to the conclusions of a
sounder science, and better principles of evidence.
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different use, it has been brought to the solution of some of
the most curious problems of human life and =ocial existence.
The vast interval between is replete with examples of its
successful application.

Averages may in some sort be termed the mathematics of
medical science. It is obvious, indeed, that the value of
inferences thus obtained, depends on the exact estimate of
what are the same facts,— what merely connected by resem-
blance or partial analogy. Pathological results, essentially
different, may be classed together by inexact observers, or
by separate observers under different views. These, how-
ever, are errors incident to every human pursuit, and best
corrected by repeated applications of the method. The prin-
ciple in question is indeed singularly effectual in obviating
the difficulties of evidence already noticed ; and the success
with which it has been employed of late, by many eminent
observers, affords assurance of the results that may hereafter
be expected from this source, Through medical statistics
lies the most secure path into the philosophy of medicine.*

In looking further to the chance of overcoming these
difficulties in the future, regard must be had to the prineiple
now verified in so many cases, that in proportion to the
complexity of phenomena, is augmented also the number of
relations in which they may be surveyed and made the sub-

* The inquiries which so greatly distinguish M. Louis as a pathologist,
may be noted as eminent examples of this method, which is now pursued
with great suecess by many physicians in our own country. The ma-
terials furnished for it, under the new Registration Aet, are of the most
valuable kind ; and the volumes already published give full proof of what
will be effected for medical science by such a system, so admirably con-
ducted. Already numerous results and generalisations have been placed
before us, wholly unattainable in any other way; and, on the simple
principle of averages, every year tends to enlarge and confirm these
conelusions.
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jeets of experiment.” The application of this principle to
medical seience is every day becoming more apparent. The
fine expression of Laplace,  Tout se tient dans la chaine
smmense des vérités,” is well exemplified here. LEvery new
path of physical knowledge opened, each single fact dis-
covered, has given guidance more or less direct towards the
objects still unattained in physiology and the treatment of
discase. The unexpectedness of some of the relations, thus
determined and converted to use, is the best augury for
further advances in this direction of pursuit.

A due estimate among medical men themselves of the
pature of the proofs with which they bave to deal 1s more
especially needful at present, when the older doctrines of
physic and physiology are all undergoing the revision re-
quired by modern science; and when new medicinal agents
are every day produced upon trial, many of them danger-
ously active in their effects, many suggested by analogies
which need to be verified by the most cautious experience.
Hasty and imprudent belief may here become a cause of
serious mischief ; —the wider in its spread, as the minds most
prone to this credulity are those most ready also to publish
to the world their premature conclusions ; and thus to mis-
lead the many who found their own practice upon faith in
others: or who seek after novelty, as if this were in itself
an incontestable good.

And here I must advert to another circumstance which
renders strict attention to the laws of evidence a matter of
peculiar obligation ab the present time. This is the ten-

# M. Comte, in his * Cours de Philosophie Positive,” has defined this
as a general law, through which compensation 1s made for the difficulty
or impossibility of giving a mathematical form to certain branches of
physics; such particularly as relate to the phenomena of organic
bodies.
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deney, so marked in modern physiology, to carry its re-
searches into the more abstruse questions connected with
vitality, the nervous power, and the relations of mental and
material phenomena,—inquiries justifiable in themselves,
but needing to be fenced round by more than common
caution as to testimony, and the conclusions thence de-
rived. Yet here especially it is that such precautions
have been disregarded ; — partly, it may be, from the real
difficulty and obscurity of the subject—still more, perhaps,
from the incompetency of many of those who have taken
it into their hands. For these researches, no longer con-
fined to a few as heretofore, have become the property and
pursuit of many who wander merely on the confines of
science, believing they are within its pale; and whose spe-
culations on what they see are little checked by collateral
knowledge, or by a due estimate of the laws and limits of
scientific inquiry. The mystery of the subject is in itself
a charm and seduction to the mind. They see, and give
attention for the first time, to those wonderful phenomena,
which, though inherent in the constitution of man, and in
the relations of his mental and corporeal nature, are not
familiar to common observation. The feelings are thereby
excited even more than the reason; and belief is hurried
on, and results aceredited, with little care for the sufficiency
of proof, or knowledge of the many facts which otherwise
explain, or contradict, the conclusion. However earnest
the desire for truth, imposture rarely fails to mix itself with
inquiries so conducted; and increases the practical evil
which always more or less results from error. Every phi-
losophical physician is bound to watch over these events
as they pass before him; never refusing inquiry, because
what is put forward is new or strange; but requiring evi-
dence in proportion to the unusual character of the facts ;
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sifting closely that which is offered, and rejecting all con-
clusions not founded on this basis.

While speaking on the question of evidence as applied to
these subjects, it is impossible not to advert to the fact—a
very important one in the history of the human mind—of
the great diversities of intellectual constitution as to this
point. It is in truth one striking expression of the dif-
forence of the reasoning power, testified on the most or-
dinary occasions of life, and very remarkably where the
subjects rise to the character of science. Locke has well
said, © There are some men of one, some of two syllogisms,
and no more; and others that can advance but one step
further.” The distinction here expressed applies closely to
every question of ovidence. One man concludes upon
proof, which to another has neither weight nor pertinency.
One mind pursues a subject throughout all its relations;
another follows but a single line towards the result. © Some
men in passing through the boundless ocean of disquisition,
mistake fogs for land.” There are others whom Lord Bacon
calls ¢ ill-discoverers, who think there is no land, when they
can see nothing but sea.” Such, indeed, are these natural
disparities, as in many cases to preclude any mutual under-
standing or communion of the reasoning power.”

* A regard to this point seems NECESSALY to explain certain records of
Animal Magnetism, Clairvoyance, Lucidity, &c., honestly believed by
many ; which would, if verified by sounder proof, alter all our views of
ph}rair:nl phenomena, of the nature of man, and of the Providence ruling
in the world. The default of just and unexceptionable evidence which
we find here, is still more singularly shown in some recent works of
higher scientific pretension, in which the views and alleged discoveries of
Baron Reichenbach are promulgated; upon faith in experiments, so
entirely wanting in all that gives exactness and truth to scientific re-
gearch, that they would hardly be accepted for results of the greatest
antecedent probability. The most obvious sources of error arc unseen
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In commenting on these subjects we cannot rightly exclude
the remark, that a certain amount of speculation, duly guided,
enters into the purest form of inductive science. Even could
the mind be restrained from excursions beyond the strict
bounds of evidence, such restraint would be a wrong done
to that genius, which has often through these speculations
opened a path to new and more certain knowledge. In-
stances of sucecess, thus obtained, might be drawn from the
history of the most eminent philosophers, and from the
records of every part of physical research. It is not hypo-
thesis, but conclusions founded on false or faulty evidence,
which are the bane of all philosophy.

I must further add here, that in questions of medical
evidence there may be an excess of scepticism as well as of
credulity. Sometimes this occurs in effect of a temperament
of mind (not uncommon among thinking men) naturally dis-
posed to see all things under doubt and distrust. There are
other cases, where the same feeling, not originally present,

or unprovided for; even such as vitiate the experiments in their first
stage of progress. Yet these researches are conducted and related by
men of honour and good faith ; but wanting in that perception of evi-
dence which is essential to the attainment of truth.

In another volume (* Chapters on Mental Physiology™) I have had
occasion to treat more largely on these subjects, in connexion with the
several psychological and physical phenomena, out of the truth and
reality of which these false conclusions have been wrested, in defiance of
all just proof and reasoning. Still more recently, other analogous, but
more puerile, deceptions (table-turning, spirit-rapping, &c), have yet
further played upon the credulity of the world ; tarn ishing the name of
seience by assuming it, and rapidly superseding one another in the fashion
of the day. In the relation of these ephemeral follies to the great dis-
coveries which have shed lustre on true science during this period, one
may find a striking commentary on the maxim of Goethe — * Where

there is much light, the shadow is the strongest™ (Wo wiel Licht ist,
15t starker Schaiten).
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grows upon the mind of physicians who have been too deeply
smmersed in the details of practice. The hurried passage
from one patient to another precludes that close observation
which alone can justify, except under especial circumstances,
the use of new remedies or active methods of treatment.
From conscience, as well as convenience, they come to con-
fine themselves to what is safe, or absolutely necessary ; and
thus is engendered by degrees a distrust of all that lies be-
yond this limit.

Though such scepticism be less dangerous than a rash and
hasty belief, it is manifestly hurtful in practice, and an unjust
estimate of medicine as a seience; both as it now exists, and
as it is capable of being extended and improved. No one
can reasonably doubt that we have means in our hands, ad-
mitting of being turned to large account of good or ill.
Equally unreasonable would it be to distrust the knowledge
gained from a faithful experience as to the manner of using
these means—and others which may hereafter become known
to us — safely and beneficially for the relief of disease. The
actual progress of medicine during the last thirty years, in
all that regards the principles of the science, as well as the
details of practice, is the best testimony for the present and
assurance for the future. As respects the two extremes,
noticed above, it is certain that there is a middle course,
which men of sound sense will perceive; and to which they
alone can steadily and consistently adhere, amidst the many
difficulties besetting at once the judgment and the conduct
of the physician.*

T am the rather led to these remarks on the nature of me-
dical evidence, and the causes moral as well ag physical af-

* Laplace happily expresses the middle course here designated :
« Fgalement éloigné de la erddulité qui fait tout admettre, et de la pré-
vention qui porte i rejeter tout ce qui s'cearte des idées reques.”
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fecting it, looking at the wonderful advances which have
lately been made in all other branches of science ; not merely
by the addition of new facts, but yet more by new methods
and principles of research, by instruments of greater delicacy,
and by increasing exactness of details in every point of in-
quiry. The effect of these changes has been (and it is a
result the grandeur of which can be understood only by those
who have pursued their progress) to bring the physical
sciences into much closer relation with each other, pressing
them on by converging paths towards that unity of principle
which is the object and end of all true philosophy. I cannot
here do more than allude to the profound researches through
which dynamical forces— the phenomena of chemical, electric,
and magnetic actions—and those of light and heat—have been
submitted in so many cases to common laws; and the whole
associated with the great doctrine of atomic elements, acting
and combining in definite proportions throughout every part
of the material world. These generalisations, great though
they are, do not narrow the field of future inquiry ; but oive
fresh space, new objects, and higher incitements to those who
may pursue such researches hereafter.

The dissimilarity of the proofs, and the greater difficulty
of their certain attainment, must ever keep practical medicine
in the rear of other physical seiences, notwithstanding its
closer association with them through the laws of animal phy-
siology and organic chemistry, so largely explored of late
years. But its still wider scope of usefulness requires that
this distance should be abridged as far as possible; and no
occasion be lost — by improved methods as well as by new
facts — by more cautious observation and more exact eyi-
dence — of maintaining its place and connexions among the
other great objects of human knowledge.

———— e
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CHAP. IL

ON HEREDITARY DISEASE.

Tae subject of hereditary temperament and tendency to dis-
ease is still largely open to inquiry. Future research will un-
questionably lead to an increased estimate of the influence
of this cause on all the conditions of individual life, and not
least on those of disease. Looking to analogy in plants and
lower animals, we see in every direction the wide and various
transmission of incidental varieties in each species; gene-
rally depending on combinations of natural causes; some=
times effected by human care and design. One general fact,
as respects man, seems 10 be that so ably developed by
Dr. Prichard; viz. that all original or connate bodily pecu-
liarities tend to become hereditary ; while changes in the
organic structure of the individual from external causes
during life, commonly end with him, and have no certain
influence on his progeny.”

I know not that this principle could have been in any
way anticipated, or otherwise derived than from actual ob-
servation. It must be received, however, under certain
limitations. Every hereditary peculiarity must have had its
beginning in some amount of deviation, however small, from
the normal condition of the species; multiplied, it may be,
by repetition in successive generations of the causes which
first produced 1it. Examples Nustrative of this may be

* Researches into the Physical History of Mankind.
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found, as well in the wide cirele of structural changes from
the effect of disease; as also more notably in those instances
where necessities of situation alter certain parts of the or-
ganisation of animals, and where the continuance of such
change is needful to their preservation under these new cir-
cumstances. The effects of domestication come under the
latter view, where changes originally individual to the animal
are propagated to its posterity ; reaching gradually, as it
would seem, a certain range of deviation for each, beyond
which definite causes of original structure interfere to pre-
vent further alteration.®* Nevertheless, as a general expres-
sion of fact, the principle just stated may be deemed highly
probable, if not wholly proved; and it is one fruitful of im-
portant inferences, both in physiology and pathology. It
comes in direct relation to the subject of hereditary diseases:
and though the manner of their transmission is still a mystery,
hidden in the same obscurity as the more general fact of the
reproduction of the species, yet are we able to reason upon
the effects, and to class them in certain relation to each other,
and to the healthy and natural condition of the human
frame.

It would be needless, and beyond my purpose, to cite the
numerous examples of hereditary peculiarities of conform-
ation, function, and tendency to disease. Such instances are

* If other animals than those now possessed were needed for the uscs
or luxury of man, there is little doubt that human care alone might
greatly extend the number of such varieties ; and this in truth has been
done, in many instances familiar to our knowledge.

There would seem to be cases, where certain combinations of muscles,
or faculties of action, habitually called into exercise for particular effects,
may produce bodily results more or less permanent, and capable of being
conveyed to offspring. The pace of cantering in the horse, the motions
of the tumbling pigeon, and the habits of certain varietics of the dog,
may be noted in illustration of this fact.

L
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familiar to us in common life—in history and books—and
yet more especially and frequently in the practice of medicine.
T have, indeed, been led to put together these remarks on
the subject, from the numerous examples I find among my
notes and recollections; to which I am desirous to give a more
definite form, illustrative of their relations to each other, and
to the general laws of apimal life. As I have already re-
marked, we are still only partially acquainted with the number
and singular variety of such cases. The greater exactness
of modern observation is ever placing before us mew and
wonderful instances, in which the most minute peculiarities
or defects, in structure and funetion, are transmitted from
one generation to another.* Scareely is there an organ Or
toxture in the body, which does mot afford its particular
proof of these variations, s0 transmissible ;—and we might
almost doubt the permanence of the type of our species, thus
largely and unceasingly infringed upon, were W not per-
mitted to see something of those more general laws, by which
the Creator appears to have set limits to the change, and
ade even the deviations subservient to the welfare of the
whole.

For in considering this hereditary tendency to disease,
whether arising from atructural or less obvious cause, it is
needful to regard it in connection with, or even as part and
effect of, that great general principle, through which varieties
of species have been spread over the globe, with obvious
marks of wise and beneficent design. That there are certain
determinate laws, by which the permanence of species 18

* When Savage speaks, in his bitter vein, of
“The tenth transmitter of a foolish face,”

he scarcely exaggerates what is often seen in families, where some
gtrongly-marked feature or expression long continues dominant, or
hreaks out again in successive generations.
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secured, must be admitted as a general fact— the result of
all observations hitherto made on organic forms, both living
and extinet. The very circumstance of the frequent repe-
tition of analogous and parallel series of forms, under dif-
ferent physical conditions, and at different geological epochs,
though admitting some doubt as to its interpretation, is never-
theless most favourable to this opinion.  Still we are not
entitled to deny to the followers of Geoffroy St. Hilaire
the possibility that it may be otherwise; and that time may
hereafter disclose to us some evidence that species are not
immutable. Tt is, in truth, one of the great remaining
problems of natural science, to determine whether the
variations induced upon any specific Jorm of animal life,
can ever become such in amount and fixedness as to con-
stitute a new species, in the complete definition of the term ;
—a question not to be settled * within the hour-glass of one
man’s life,” but requiring ages of continuous observation,
even for the chance of solution,

Our present inductions, though chiefly founded on negative
proofs, are, as I have said, strongly in favour of the per-
manence of species; and there is nothing yet entitling us to
pass this boundary of our knowledge. I have always felt
surprize, when reflecting on the question, that so little at-
tention should have been given to the argument derived
from perpetuation by sexes, Seeing the precise adaptation
of the male and female of every species to their relative
parts in the great function of generation, those who vindicate
the notion of a transmutation of species must suppose this
exact relation and adaptation to be continued for each SeX,
through every progressive step of change —a supposition
stretching so far beyond all probability, and involving, indeed,
such endless adverse chances, as scarcely to allow its being

admitted within the scope of argument. If, however, proof
o 2
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were attained of the mutability of species, this would in no
wise affect the great argument of Natural Theology. A
law presumed at one time to be absolute and universal,
would be found collateral or subordinate to a still higher
law ;—further removed, it may be, from our comprehension,
but involying the same proofs of design as the basis of the
whole.

Recurring to our immediate subject, we may remark
that the conditions upon which the varieties in species of
animal life depend, and by which they are limited, allow
wide scope to their existence without injury or disorder of
the general gystem. In the instances where such effects do
oceur, we can discern some part of the modifying causes,
even amidst the profound obscurity which conceals from us
their original source. . And here again we come UPOR
another of the great questions in physiology, which are
still awaiting solution from more complete research. The
subject of this chapter, indeed, canmot be rightly pursued,
without referring to those recent inquiries into the original
types and development of animal life, from the simplest to
the most complex forms, which form a new field within the
domain of human science. Such researches into what has
been termed Embryology and the theory of types, though
Hervey and Hunter prepared the way for them, have, until
lately, engaged much less attention in England than among
the naturalists of France and Germany.* The boldness, or

# Tn France, Geoffroy St. Hilaire, Lamarck, Blainville, De Maillet,
and Serres ;—in Germany, Meckel, Tiedemann, Van Biir, Spix, Valentin,
Oken, &c., have been the most conspicuous of those engaged in the
inquiry. In the former country, Cuvier sought to stay the extremes into
which these doctrines have oceasionally been carvied. The sound and
perspicuous understanding of this admirable man, while ever pur suing the
great generalisations to which facts conducted him, had the power, no

less important, to resist all inordinate speculation, and to recognise the
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even rashness, of some of the generalisations attempted,
particularly in the doctrine of fundamental unity of struc-
ture and design, must not prevent us from looking to a
large increase of sound knowledge from this discussion,
based as it is upon a close and minute observation of facts.
Its bearing upon the question of hereditary conformation
and peculiarities —whether in families, tribes, or races of
men —will be obvious to all who have studied this curious
subject, and the controversies and conclusions which have
successively grown out of it. _
Dismissing the notion of a single primitive germ, or ab-
solute unity of animal type, as a thing not proved, and
probably incapable of proof; and putting aside also some
fanciful analogies which have defaced the inguiry, we yet
must admit that comparative anatomy is ever carrying us
back, by successive steps, to simpler and more fundamental
types of animal life—to conditions of structure, common to
large and seemingly remote classes of created beings. It
18 still a subject of dispute where this progressive approach
to more general forms is stopped by essential differences of
type, or whether such divisions do at any point in the series
really exist—whether there are separate circles of analogous
gtructure, as defined by the four great classes of Cuvier, or
by the more complex systems of some later zoologists— or
whether these are but artificial limits, subordinate to a com-
mon type pervading all the forms of animal life. These are”
questions strictly within the scope of research, and the so-
lution of which conneets itself with some of the highest

bounds as well as the capacity of human research. Such eulogium is not
incompatible with the admission, that he was in some cases too much
limited by his own early conclusions ; opposing those attempts at higher
generalisation, which, though more speculative in kind, were nevertheless
the natural offspring of his own methods of inquiry.

c 3
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objects of natural science.” I have never, as already stated,
seen cause to think the arguments of Natural Theology at
all affected by these inquiries; even when pushed to the
speculations of a primitive germ, or original unity of type.
Tts truth indeed is far above the reach of what, after all, are
but subordinate researches, even if they could by possibility
attain the proofs of what these terms express. The chain is
lengthened, and its parts are connected together by new and
unexpected links. But still it is a chain of designed or-
ganisation throughout; and if we simplify the first of these
links, it is but to render more wonderful the number and
perfection of the varieties which are evolved in definite
forms from this elementary structure. If the parts in man
have all their analogies or models in lower animals; or if,
according to one view proposed, we regard the several organs
of the human embryo as passing through all the gradations
of lower types, before reaching their perfect development in
man; still the great argument remains the same. The pro-
gressive elaboration throughout all its stages is definite and
designed ; — the points are fixed at which each deviation has
its beginning from the more common antecedent forms;—
the limit of change, as defined by species, is fixed in each
particular case. If there be an argument for the unity of
ereation, more complete and comprehensive than another, it
is that which is furnished by the recent progress of com-

# Tn our own country, this inquiry has of late been pursued with ardour
and success by many naturalists, The Master of Trinity in his History
of the Inductive Sciences, Professor Sedgwick in his Discourse to the
University of Cambridge, Dr. Carpenter in his various physiological
works, and Dr. Roget in his Bridgewater Treatise, have discussed these
questions, as to general types and unity of design, in a happy spirit of
philosophical research. But above all we are indebted to the genius and
labours of Owen, for the highest and most important illustrations which
have been given to this branch of modern science.

i i
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parative anatomy ; enabling the observer, by the uniformity
of general laws, to predicate from a single minute part of
structure all the more important generic characters of the
animal to which it belongs.

If now, recurring to the subject before us, we make the
progress of development the basis of our views, and follow
this from more general forms to those which are successively
subordinate — even as far as to families and individuals of
the same species —we thereby connect the subject of here-
ditary aberrations with this more general law; finding
reason from analogy to expect that such aberrations should
oceur, and that they should be carried into extreme variety
and minuteness. The different parts of structure and func-
tion become more special, or individual, at each step of
descent; never losing, however, their relation to the original
common type; and in the instances at least of individuals of
the same species, tending ever to recur to it, when the causes
of change are modified or withdrawn.

This manner of pursuing the inquiry, through the unity
or analogy of structure in corresponding organs, is probably
in closest conformity to nature, and the most likely to lead
to correct conclusions from the facts observed. Among
other results already obtained from it, is a more just view as
to the nature of what have been termed monsters; which,
though still regarded as deviations, more or less, from the
natural type, are so, for the most part, in the sense of an in-
terference or arrest at particular periods of development ;
displacing organs only partially evolved, or suspending the
progress of structure in parts yet imperfect. The advance
here, from the old and vague notion of a lusus nature, is
obvious ; and the details into which the doctrine has been
carried form a remarkable feature in physiological science.

Though exceptions exist to the law propounded by some
C 4
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naturalists, that every particular monstrosity in man has its
analogy in the natural state of the same parts in some infe-
rior animal, the fact is nevertheless so general as to justify
its being regarded as a principle in the development of
animal life.*

Tt can scarcely be needful to say, that these views are
simply illustrative of relation in a series of effects. While
augmenting our knowledge in this way, and leading us up
to the threshold of the mystery, they give us mno power to
pass beyond it. The insuperable nature of the limit is even
rendered more obvious, when thus approached, than as it is
soen from more distant points of view. Whilewe find cause
for wonder at the transmission of resemblances from parent
to offspring, we must admit the wonder to be equal that
there should ever be deviation from this likeness, and that
such deviation should be so little governed by any apparent
rule or law. The one case is in reality as great a miracle to
our understanding as the other.

The hereditary tendency to disease, regarding the subject
in its most general light, shows itself either in the anormal
conformation of particular organs or textures;—or in the
presence and transmission from parent to offspring of certain
morbid products, either altogether new, or vitiated in kind,
or faulty by excess.f Pursuing the subject more closely, it

* The *Histoire des Anomalies de 'Organisation et des Monstruo-
sités”" by M. Isidore St. Hilaire (1832-36), contains all that is known
on this subject ; — nxpnum‘ind according to Serres's doctrine of centri-
petal development, in opposition to that which has been termed centri-
fugal, from opposite views as to the progressive formation of organs.

f I do not use the term monstrosity here, as this in common language
expresses only extreme cases of mal-conformation; depending, it may be,
on the same cnuses, but for obvious reasons more generally prevented
from becoming hereditary.

e
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may be inquired, whether these morbid products may not be
all referrible, as effects, to variations in some part of organic
structure, producing or evolving them; so that the solids of
the body alone, by their conformation and texture, carry
on such peculiarities through successive generations? or,
whether the animal fluids also, and particularly the blood,
may not be concerned in the transmission thus taking place?

This is a question involving much curious but doubtful
speculation, nor does the actual state of our knowledge
afford any certain answer to it. We cannot go further
than to say, that the evidence as to the solid structures of the
body, and the changes they severally undergo, is more
distinet and complete ; but we are not justified in denying
that the blood also may take on morbid conditions, directly
transmissible to offspring. The question here, in truth,
involves the origin of the blood itself, in relation to these
solid parts ; and merging in this, its import to the subject
before us is less than might at first be supposed. So close
is the mutual connection between them and the blood, in
growth, function, and change, that it is searcely possible,
even were it practically needful, to separate the two in this
inquiry. The faulty organisation of certain parts of the
former may probably produce morbid changes in the latter:
or the fluids of the body, already vitiated from other cause,
may as probably alter and deprave the texture and function
of the solid parts.

If there were reason for going further into this eurious
question, it might fairly be argued, that, however difficult
to conceive a fluid like the blood, ever in motion and change,
being capable of hereditary taint, yet is not this really more
difficult to understand than a character or peculiarity con-
veyed by descent to any part of the solids of the body.
The blood has vitality in every sense in which we can assign

3 E P
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such property to the solid parts. Under some views, it is
the portion of the animal frame especially so endowed. Its
first appearance in the area vasculosa of the germinal mem-
brane of the embryo, is prior to the existence of those very
organs which, after birth, chiefly minister fresh materials to
it. And though undergoing constant change, it has this
condition in common with the animal solids; all which (in-
cluding those most frequently the subjects of hereditary
affections) are unceasingly altered by growth, by waste, or
by fresh assimilation of substance. The morbid changes,
moreover, which the blood undergoes, are often the effect of
inconceivably minute portions of foreign matter brought
into the circulation; as denoted in the effect of wvarious
poisons, in the exanthematous disorders, and other instances
familiar in the history of disease. 1 might further allude
here to the remarkable facts lately disclosed by the micro-
scope as to the forms and magnitudes of the Blood dises, or
Corpuscles, as well in man as in other animals ;— definite for
each species, but with singular diversities in different parts
of the animal kingdom. These facts are already numerous
and well determined; but at the same time, to our present
knowledge, so completely insulated, and offering so many
apparent anomalies, that it would be idle and unsafe to
found any speculation upon them. Tt is a problem open
to the future; and which, if ever solved, will probably be
found to disclose at the same time many other phenomena of
animal life, now most obscure to our comprehension.

This part of the subject, then, can be approached only
throngh general views, and subject to the obseurity which
overhangs the whole, Yet even these general views, as far
as they are reasonably supported by analogy or otherwise,
have their value to medical science. We are called upon
to recognise certain constitutional diseases, continued from
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one generation to another, the material of which (if such
phrase is permissible for what cannot be presented in se-
parate form) can only be conceived as circulating in the
blood, and conveyed thereby to the parts or organs which it
affects with the characters of visible disease. These con-
stitutional disorders, and their results, will be found to
comprise under a few really specific differences, very many
forms of disease, scattered through our nosologies under
different names and distinctions. Their relations to certain
common morbid principles (an inquiry of great importance
in every way) are often expounded or confirmed by looking
to the fact of hereditary transmission; and to the agency of
the blood, as containing in itself the elements of disease, or
as conveying them to different parts of the body.

Contemplating then, generally, this great principle of the
transmission of bodily peculiarities from the parent to the
offspring, it will be seen that we cannot yet rightly distin-
guish what belongs to the blood—what to the solid textures
of the body—what to the connections and mutual agency
of both. All reasoning here merges indeed, and is finally
lost, in the great mystery of generation itself, Neverthe-
less, we may find in these questions a convenient basis for
the general arrangement of facts, where the latter are so
numerous and varied as to need some method for their fit
observation. Qur imperfect knowledge leaves much that
cannot be submitted even to the broadest lines of dis-
tinetion; but in this, as in other sciences yet unformed,
facts, truly determined, will best lead to correct classification
and future laws.

Looking first to examples of the anormal conformation of
particular organs, transmitted by descent, and limiting the
consideration to man, we find the variety almost beyond
estimate. Here, indeed, a view occurs in the outset of great

e ——————
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interest to the inquiry, but which I do not think to have
been hitherto sufficiently regarded.

If peculiarities of external form and feature, whencesoever
originally derived, tend so speedily to become hereditary, —
affecting, as we see on every side, not families alone, but, by
intermixture and descent, whole races of mankind,—we can
have no doubt that deviations of internal structure (whether
they be of deficiency or excess, or of any other nature) are
similarly transmitted; and with them propensities to, or
conditions of, morbid action in the parts thus organised.
Though the direct proof is not equal for the two cases, and
though the effects resulting are of such different importance,
yet is it certain that the peculiarities, so carried on from one
generation to another, have reference for both to one
common law. Those deviations from the primitive or
common type of the species, which occur chiefly in the
bony structure, integuments, or muscular fabrie, producing
varieties in the outward form and feature, in the texture or
colour of the skin, hair, &c., may exist to great extent,
without affecting in any important way the health or natural
functions of the individual. On the other hand, much
smaller deviations from this type, in the internal organs of
cireulation, respiration, digestion, absorption, or gecretion—
or in the brain and nervous system-—may produce morbid
actions, painful in progress and fatal in result: each class of
deviations alike transmissible to progeny, under the same
general law. A faulty texture of skin, a hare-lip, or stra-
bismus—all frequent hereditary defects—may be of little
import to health; while a morbid structure of internal
membranes, a slight organic deviation in the heart, or a
tendency to deposit in the crystalline lens, may inflict
danger or distress upon every part of life.

This view, if authentic, is obviously one of singular im-




HEREDITARY DISEASE. 29

portance in the history of discase, and capable of very wide
application. It throws light upon the connexion of various
morbid states, by giving the relation to a common physical
principle in their cause; and this principle one which is
associated with others of the more general laws of life.

Here, for example, we must look for explanation of the
difference in the average duration of life in different
families; —a fact well attested in itself, notwithstanding the
many exceptions which the laws or social usages of mankind
are ever inducing upon it. There is no just reason to doubt
that hereditary peculiarities of structure are as frequent and
varied—perhaps as extensive—in the internal organs,as in the
external parts of the body. Analogy would f;uggest this asa
probable truth. It is confirmed in great measure by obser-
vation; and more extensively as the examination is rendered
more minute.

On the same grounds it may be presumed that there is a
general relation between the resemblance of external features
and that of internal parts of structure. The child most like
its parent in traits of countenance and figure, has probably
closest kindred with him in other and more minute points of
conformation. The evidence here is chiefly that of similarity
of morbid affections in such cases;—a fact almost indis-
putably ascertained, and which, if the views contained in
this chapter be correct, affords the best proof we can reason-
ably seek for. In the instance of gout it has often been
observed, that the children most resembling the gouty parent
have greatest liability to the disorder in its common form.
Admitting this, it can only be explained by supposing a
corresponding likeness in those parts of structure which are
chiefly concerned as causes or seats of the disease.

It must be confessed, indeed, that this inquiry is very in-
complete in many of its parts; and, on first view, it might

—
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appear that such internal deviations were much less extensive
than those of outward conformation. But we can scarcely
name any organ of importance which does not afford evidence
of diseased actions, derived from structure and transmissible
by descent. And looking to the textures more widely dif-
fused through the body —as the different vaseular systems,
the nerves, &c.—we have every reason to suppose (though
the proof is less direct and of more difficult attainment) that
they are subject to hereditary variations of structure, not
merely in detached parts of each system, but also in the
structure of those minute branches and terminations where
the most important functions of the body, both animal and
vital, must be presumed to take place.

On a subject of this nature, however, it is not sufficient to
refer merely to the vague division of external and internal
parts. The distinction between the animal and vital organs
'« at the foundation of every such inquiry, and each parti-
cular question must be brought into connexion with it.  The
fact may be considered as ascertained, that the vital organs
are subject to more frequent and extensive deviations from
the natural type than those of animal life; the principle of
symmetry (essential it may perhaps be deemed) in the latter,
requiring, for the integrity of the functions, that all such
deviations should be limited in extent.®* A presumption
might hence arise, that the tendency to transmission by
descent would follow the same law, and the parts belonging
to organic life offer more frequent cases of hereditary
mal-conformation than the animal organs. I know not that
this question of relative frequency has ever been explicitly

* Tt is a remarkable attestation of this fact, that where anormal
varieties of the muscles occur (a much rarer event than in the vascular
gystem), there seems n strong tendency in these varieties to become
symmetrical for the two sides.
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answered. There is, however, enough of proof to make it
probable that no disproportion exists of the kind just
indicated ; and that anormal structure in the parts of animal
life is quite as liable to be transmitted as in the organic.
Taking the obvious instances indeed, these may appear more
numerous ; but as the difficulty of observation is much
greater in the latter case, it is enough to rest in the fact that
both the great divisions of life are liable to this general law,
and probably not in very different degree.

Though refraining, for reasons already given, from any
long enumeration of the special instances of hereditary mal-
conformation and tendency to disease, yet some must be
noticed, either from their singularity, or in illustration of
what may hereafter become more definite laws. One point
deserving attention is the wonderful extent to which such
congenital deviations are carried, not only as respects the
variety of the parts affected, but also their individuality and
minuteness. Some of the earlier examples I am about to
cite will well illustrate this; while others, less gpecial, will
show how largely the body, in its morbid as well as healthy
conditions, is submitted to the general law. These examples
are chiefly taken from my own notes; without looking to the
many, more or less authenticated, which might be drawn
from medical works, or other sources of information.

An instance iz known to me of hydrocele occurring in
three out of four successive generations, in one family ; —
the omission adding to the singularity of the fact, from its
depending on a female being a third in the series, in whose
son the complaint reappeared.

I am acquainted with a family, in which there are three
examples, the father and two children, of inability to distin-
guish red as a colour. Another example, resembling the

o p————
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last, is known to me, where three brothers, and two or three
children of their families, have the inability to distinguish
between blue and pink. Instances of hereditary defects of
this kind are far from infrequent.* I have known squinting
to oceur in every one of five children, where both parents
had this peculiarity. An example has recently occurred to
me of that remarkable affection, the suffusio dimidians,
existing in a father and his daughter ; and brought on in
each by circumstances singularly alike.

The frequency of blindness as an hereditary affection is
well known, whether occurring from cataract, or other dis-
ease of the parts concerned in vision. The most remarkable
of the many examples known to me is that of a family, where
four out of five children, otherwise healthy, became totally
blind from amaurosis about the age of twelve ; the vision
having been gradually impaired up to this time. What
adds much to the singularity of this case, is the existence of a
family monument, long prior m date, where a female ancestor
is represented with several children around her; the inserip-
tion recording that all the number were blind.

The repetition of cases of deaf and dumb children in the
same family is familiar to those who are concerned in in-
stitutions for the relief of this congenital defect ; and will
be afterwards noticed in reference to another singular modi-
fication of this fact.

In one family I have known four or five cases of the
peculiar fremor tendinum of the hands and arms, which 1s
sometimes called the shaking palsy; and which here occurred
in young persons of sixteen or cighteen, as well as in those
more advanced in life, In this case, too, as well as in

* An interesting case of this congenital defeet, where it was also here-
ditary, is given in the Med. Chirurg. Transactions, vol, ix. p. 363.
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another of the same affection, I had proof of the peculiarity
having gone through at least three gencrations.

Defects or peculiarities in the form and setting of the
teeth, as well as in the hair and nails, are often hereditary :
and lefthandedness, from whatever cause it proceeds, I have
more than once observed to take the character of a family
peculiarity. In a family where the father had a singular
elongation of the upper eyelid, seven or eight children were
born with the same deformity ; two or three other children
having it not. I have known another family, in which five
daughters resembled the mother in having large growth of
hair on the lip and chin. In like manner I have seen
enlarged tonsils occurring in almost every individual of a
numerous family, without other cause by which to explain
it. A case is recently known to me where the patella was
wanting both in father and son,

I find many examples among my notes of what must be
deemed hereditary tendency to Heart disease; and such, in
truth, are familiar to all observers. In one of these, four
brothers died, between sixty and sixty-five, of organic dis-
eases of the heart, with prior cases of the same kind in their
family. In another instance, which I note here, as having
most recently occurred to me, I find three cases, including
one of the Morbus Ceerulens, in three successive generations,
It is unnecessary to add others,

Of hereditary obesity I have seen some very curious ex-
amples ; — the most recent that of a family, in which, out
of two generations, four individuals died of the results of
excessive accumulation of fat, producing diseased action of
the internal organs, and dropsical effusions, — two other cases
of the same tendency existing in the family, under distressing
though less urgent form.

Several cutaneous disorders evidently tend to become

D
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_ hereditary ; whether from peculiarity in the texture of the
skin, or depending on the general temperament and state
of the circulating fluids. T have lately seen three cases of
Psoriasis in the children of a family where there is strong
predisposition to gout; 2 conjunction I have observed in
many other instances. Certain impetiginous eruptions belong
also to a family constitution, such as is often termed scor-
butic, and are obviously transmitted from parents to children.
Tcthyosis is occasionally seen as an hereditary disorder.

T may notice here another singular disease, the Pellagra
of Liombardy, in which, together with the peculiarity of a
local limitation, there occurs a very singular succession of
symptoms; beginning with a cutaneous affection of leprous
character, passing through various stages of cachectic dis-
order, and ending generally, after the lapse of a few years,
in fatuity or death. I have had much opportunity of
observing this curious disease in all its forms.* There can
be no doubt of its hereditary nature, though there is difficulty
in tracing it back In Lombardy for much more than a
century, and equal difficulty in assigning the caunses which
give it existence in this district alone. The peculiar form
of Leprosy, prevailing in certain parts of Norway, comes
under the same description of hereditary disease, and 1s

# A paper I wrote on the Pellagra was published in vol. viil. of the
Medico-Chirurgical Transactions. There are many points of great
interest in the history and pathology of this disorder. Its first appear-
ance seems to have been in the Alto-Milanese; but in the early part of
this century, it had spread increasingly over the greater part of Loombardy,
and to the shores of the Adriatic Sea. I have seen the disease as far
castwards as Friuli, at the foot of the Carinthian Alps. There are some
districts in the Alto-Milanese where.the pellagrosi form one fifth or sixth
of the whole population. And at {he time I visited the Lunatic Hospital
at Milan, out of nearly 500 patients of both sexes, about one third had
been brought thither in effect of this disorder.
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further analogous to the Pellagra in the fatuity it often pro-
duces. In the hospital at Bergen I have seen this singular
disorder in all its forms and stages.

Diabetes, from my observation (and Dr, Prout states the
same fact) has sometimes an hereditary character. Eneu-
resis in children, from whatever source arising, occurs some-
times in so many individuals of the same family, as to make
it almost certain that it has a common congenital origin,
What is not less remarkable, as an instance of similar
specialty, Emphysema of the lungs has heen ascertained to
depend in a great number of cases on hereditary influence,
independently of any disposition to tubercular pulmonary
discase.*

Another instance, which may be termed special, though
belonging to a part of structure diffused over the whole
body, is the Heemorrhagic diathesis. Though I do not find
in my notes any well marked examples of its hereditary
nature, except where confined to the lungs and connected
with phthisical constitution, yet some are recorded so explicit
as scarcely to leave the fact in doubt; and remarkable further,
from the seeming limitation of these instanees to the male
sex. Nor is there greater difficulty of explanation here, than
where a more limited portion of structure is concerned. The
points of question are the same in each case; and the solu-
tion, if ever obtained, must be common to both,

Other diseases might be mentioned, offering questions of
the same kind as those stated above, Asthma, for example,
sometimes shows an hereditary character. I have known
the complaint to oceur in three successive generations; and
often so numerously in the same family as to make it certain

* This fact we owe to the late Dr. Jackson, of Boston in America; a

physician whose life was too early terminated.
D 2
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that a common cause Was concerned. This cause is pre=
sumably one of structure: —yet it would be difficult to affirm
it to be so, or to statein what part the peculiarity is likely to
exist. It may be that some anormal state of the nervous
system is chiefly concerned; there being nothing to disprove
the possibility that such state of certain parts of this system
may be transmitted by descent, so as to become a source of
the disordered actions of asthma. Or the cause may per-
haps be sought for in connexion with the gouty diathesis, to
which T cannot doubt from experience that some forms of
asthma are closely related.

Every physician will recognise the general tendency to
hereditary character in disorders of the Brain and nervous
system. This is a very remarkable part of the subject; in-
volving, as it does, every variety and degree of morbid affec-
tion, from simple head-ache to the worst forms of epilepsy,
apoplexy and palsy. 1 <hall hereafter notice, in relation to
another part of the subject, some singular examples in its
Jlustration. The topic is further one of deep interest, as
including the various conditions of hereditary insanity —
instanced not merely in particular families, but even in
distriets and communities, where from local circumstances
there has been little s wtermixture with the rest of the world.
From these facts, well attested to us, we gather the im-
portant conclusion, that some deviation in physical structure,
whether obvious or nof, is the cause of the aberrations 1t
presents. In no other way can We conceive the transmission
of the tendency from one generation to another. It may be
that a part of the fabric of the brain is concerned, far too
minute for the most subtle research to follow: and this in-
deed might be presumed, looking at the nature of the
functions affected. Dut still, whenever the transmission
oceurs, we are bound by all analogy to infer the presence of

s ——
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a morbid material cause, upon which the phenomena pri-
marily depend.

There is much thatis curious in the tendency to head-aches
thus transmitted by descent, and often going through whole
families with similar character. The cause here presumably
varies in different instances. Sometimes, and especially
perhaps where they are periodical, the affection may belong
to the gouty habit, and to the matter of gout in the circula-
tion. In other cases, anormal structure of the vessels of the
head may be concerned; in others, again, some peculiarity
in the nervous substance itself, -

In hereditary affections of the nerves, as in those of other
parts, it is extraordinary in what minute peculiarities the
tendency often shows itself. Tt is difficult indeed in some of
these cases to distinguish what is due to imitation alone; but
in other instances, where this is excluded by circumstances,
we find nevertheless nervous habits and disorders of the
parents reappearing in the offspring to a singular extent.
These entailed disorders are certainly more numerous than is
generally supposed; and probably the source of many morbid
states, apparently remote in kind. ~ As respects their origin,
they may all be referred to the general principles we have
already laid down.*

There are some examples of anormal structure or disease,
which, though frequently occurring in detached instances, yet
are so especially numerous in certain localities, as to afford
suspicion, in the absence of other sufficient causes, that
hereditary tendency is much concerned. Such is the Goitre
of particular districts, no consistent explanation of which has

* Among particular forms of hereditary mental disorder, the tendency
to suicide is recorded on what seems to be sufficient evidence, Curious
examples to this effect are given by Pinel, Dr, Burrows, and Dr. Rush of
Philadelphia.

D 3
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yet been given, founded on local circumstances of climate or
mode of life. The Plica polonica, prevailing almost ex-
clusively along the course of the Vistula, is another instance
to the same effect. I might apply the same remark, though
with greater doubt, to that curious affection, the Trismus
nascentium, prevalent in particular localities, and these
widely different in all physical circumstances.* The great
frequency of Urinary Caleuli, in certain districts where
there is no obvious peculiarity of air, food, or water, as a
probable cause; and the common tendency to lithic acid
deposits in particular families, may admit of like explanation.
And this is further sanctioned by the certain connexion of
the caleulous with the gouty diathesis.

Secking then for the most general expression of the facts
just indicated, we may affirm that no organ or texture of the
body is exempt from the chance of being the subject of
hereditary disease. Or, in other words, every part is sus-
ceptible of deviations from the mormal type or matural
structure, capable of being conveyed to offspring 3 and of
producing morbid actions, which are thus, under the name
of disease, frequently propagated through successive genc-
rations, Of the instances given, to which many others

* When in Iceland, in 1810, T had the opportunity of collecting some
facts as to the singular frequency of this disease in the Vestmann Isles,
on the southern coast of this island. On these desolate rocks, the popu-
lation of which does not exceed 160 souls, I found that, in a period of 23
years, 186 infants perished of this disorder, under the age of 21 dagys; of
whom 161 died between the fourth and tenth days after birth;; /5 on the
eighth day. Though the condition of life of these poor people is sin-
gularly destitute, fish and the eggs of sea-fowl being their sole aliment, yet
is it not so different from that of the Teelanders of the main land as to
explain the frequency of this futal disorder amongst them ; and it would
seom a8 if some constitutional and hereditary causes were concerned.

_
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might have been added, it will be remarked that all are per-
fectly congruous with the common transmission from parent
to offspring of external features of the body, in the pecu-
liarities of which no diseased action isinvolved. The wonder
and the difficulty are alike for the tiwo cases.

I have alluded to the distinetion which may be made in
treating this subject, between hereditary malconformations
of particular organs or structures, and those diseases, not
less certainly transmissible by descent, where the blood
must be regarded as bearing part in the phenomena. Most
of the instances hitherto cited belong to the former class;
but others can hardly be submitted to either, under the
vague knowledge we yet possess on this obscure subject.
All the questions, in truth, are of singular difficulty with
regard to those diseases, where the hereditary evil is not of
one organ or texture, but seeming to pervade every part of
the body;—showing itself at intervals, and especially at
certain periods of life ; and very frequently shifting its action
suddenly from one part to another, Gout and Serofula in
their various forms, and perhaps also the Cancerous diathesis,
will at once oceur as the most familiar examples. The very
difficulty of the research here affords presumption of the
extent to which it may hereafter be applied, in extending
and correcting our pathological views. In gout, for instance,
admitting, what can scarcely be denied, a morbid ingredient
in the blood as the cause of the disease, it may be asked
whether hereditary gout depends on the transmission of some
part of structure, favouring the formation of this matter ?
or on some faulty texture of the kidneys or other excreting
organs, whose office it may be to remove it from the body ?
Or further, if it be that gouty matter is merely an excess of
some ingredient natural to the blood, whether the determi-

nation to the joints, forming the fit of active gout, is the
I 4
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effect of hereditary conformation of these parts; the absence
of which peculiarity in others allows this excess to show
itself in very different appearances of discase ?

I have noticed these questions more in detail, when
treating elsewhere of this disorder. They apply equally
perhaps, though this relation has been less followed, to those
forms of acute Rheumatism (a name unfortunately vague in
its use), where there is every proof, from the nature of the
symptomatic fever —from the peculiarity of the secrefions
and deposits —and from the metastasis to internal parts —
that the disorder is one of the whole habit, and probably de-
pending on some peculiar state of the blood. There is
sufficient evidence to show that this disease is often here-
ditary, and involving, therefore, the same questions as gout;
though perhaps more dependent on occasional exciting
causes from without, and less marked as a general tem-
perament of body.*

Many similar inquiries will apply to the Scrofulous or
tubercular constitution ; admitting it indeed, as a single
form of cachexia. It may be asked whether this congenital
temperament consists in a certain texture of solid parts,
vaseular or otherwise, giving liability to peculiar deposits at
certain periods of life ¥ or in a specific morbid state of the
circulating fluids, producing such deposits in the parts of the
body most prone t0 receive them? The latter view, as in
gout, may be admitted as the more probable one, and for the
game reasons. Indeed, however different the diseases mn
many respects, yet certain general analogies of character
subsist between gout and sorofula ;—in their hereditary

* The most ample proof is that furnished by the large experience of
Chomel, who rates as high as one half the prnpnrt.i:}n of rheumatic cases
where the parents had suffered under the same disease.
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nature —in their respective connection with particular
periods of life — in the proofs of a morbid matter peculiar
to each —in the various forms under which the morbid cause
shows itself in different persons — and in the frequency and
facility of translation from one part to another. These
analogies lead us to no common cause; and it may be
affirmed that none such exists. But they show causes ope-
rating by certain common laws; and, in a case where there
15 still so much to be learnt, all such relations are of value.
Hereafter we may be able, by these and similar means, to
associate together diseases now widely apart in our noso-
logies ; — gaining thereby a classification more just, and of
greater practical usefulness, than any we now possess.

In the Serofulous temperament, even more than that of
gout, we have a remarkable diversity in the forms the
disease takes, and the organs it attacks. But it is worthy
of note, that there appears a general tendency to the same
form in the same branch of a family thus affected; still
more in children of the same parents. I may mention, as a
striking example, the number of cases of blindness, partial
or complete, in some families where this temperament exists.
In others, the disposition is as strongly marked to affections
of the joints;— in others, again, to pulmonary consumption
in its more common form. These are instances of the
tendency to specialties before noticed, extending to morbid
gtructure or functions, as well as to those of healthy kind ;
and, in this relation, attesting the principle to which I have
alluded in the Preface, as fertile beyond all others in just
conclusions as to the nature and treatment of disease.

What has been just said of the serofulous diathesis
applies by parity of all essential characters to the Carcino-
matous habit. Though the proofs are more limited by the
comparative infrequency of the disorder, it is certain that
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this also is often an hereditary disposition of body, tending
to the production of morbid growths, more especially at
“certain periods of life. If, as alleged, the lymphatic tem-
perament is that particularly disposed to carcinoma, the
question again arises (but without any further facility for
solving it), whether this connate tendency consists in a
state of the solid tissues, or of the fluids circulating through
them? In using the term of lymphatic habit, we are not,
indeed, entitled to carry our meaning beyond some of the
more obvipus effects of a constitutional cause ; the nature of
which, whether affecting the solids or fluids, is still unknown
to us.

Clertain general facts still remain to be stated on the sub-
ject of hereditary disease; some of them of deep interest, but
of equal difficulty. One of these is, that singular variety in
the general law which Duchesne and others have termed
Atavism; where a bodily peculiarity, deformity or disease,
existing in a family, is partially or wholly lost in one gene-
ration; reappearing in that which follows, or even yet later
in succession. A curious instance of this has been already
mentioned, where the omission depended on change of sex
in the series. There may be many analogous cases, in which
the part of structure affected by hereditary disease admits of
the malady being disguised, or superseded, by other casualties
in the bodily conformation of the individual. Or, if the
animal fluids be directly concerned in the transmission, we
may conceive these liable to be more readily affected by
causes of variation; so that the same morbid influence is
directed to one part rather than another, assuming totally
different aspects of disease. Dut these explanations, pro-
Dable though they may be in part, will searcely apply to the
humerous cases where, the sex and all obvious circumstances
being the same, a disease or deviation from common structure
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is missing in one or more individuals of a family series, re-
curring in their children. Here we pass at once into the
obscurity which hangs over all that belongs to that great
funetion of life, the reproduction of the species. DBut the
same analogy, or rather unity of plan, is still present to us.
If one generation escapes the transmission of an hereditary
disease, so do we often find some strongly-marked feature of
face or figure lost in one of a family, but reappearing in the
children, The proof is hereby strengthened of that general
relation which pervades all these phenomena, and which
makes the simple resemblance of an external feature the ex-
ponent of other cases, in which the most severe diseases are
conveyed from parent to offspring.

Connected with the foregoing is another curious variety
in the transmission of disease, if so it may be termed, which
has been very little noticed by medical authors. I allude to
the case of several children of a family being affected in
common with some given malady, of which there has been
no certain instance on the side of either parent. An example
has lately occurred to me in one family, of three sons and a
daughter, every one of whom underwent an attack of hemi-
plegia before the age of forty-five, though neither father nor
mother had been similarly affected. I find another instance
in my notes, where three brothers severally suffered hemi-
plegia, and about the same period of life, without any record
of the like event in the family. T have recently seen a fatal
case of cerebral disease, with epileptic fits, in a young lady
of twenty-four; two sisters of whom had died about the
same age with similar symptoms, thongh neither parent had
been subject to such disorder. I am acquainted with a
family in which four children have died during infancy from
affections of the brain, without any like instances in the
family on either side. In another family, without any

-




44 HEREDITARY DISEASE.

similar disease in the parents, three or four children had
epileptic fits.

I have notes of several similar instances; chiefly, as I
think, but not exclusively, disorders of the brain and nervous
system. I have known three cases of Diabetes mellitus in
brothers, under ten years of age, in the same family; one
of them fatal in result. In another instance, four cases of
ascertained disease of the heart, all fatal about the same
period of life, occurred to my notice in the brothers and sis-
ters of one family; without any suspicion, as far as I could
learn, of the parents having been the subjects of this disease.
In the instance of the deaf and dumb, already referred to,
the examples are frequent and curious of several children
being thus affected (five out of a family of eight, four from a
family of seven), without similar defect existing in the
parents. In one family with which T am acquainted, three
children out of five are dumb, and of deficient intellect, but
without deafness; there being here also no record of the like
defects in the families on either side. At the School for the
Deaf and Dumb in Manchester, in 1837, there were forty-
eight children, taken from seventeen families; the total
number of children in these families being 106, and giving
therefore an average of nearly three such cases in each
family. Out of these instances, there appears but one in
which the defect was known to exist in either parent; and
we may rightly therefore consider this as one of the most
striking examples of the fact under consideration. As a
curious variation of the same general conditions, a case is
known to me, where the children of parents, each deaf and
dumb, are themselves free from that defeet. In another
laree family I have known almost every child short-sighted,
without either parent being so.

Some of these cxamples may probably be referred to the
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condition last mentioned, of the revival of an hereditary dis-
order; absent, as far as outward appearance goes, in one or
more generations. But proof to this effect is wanting in
other cases: and the remarkable fact remains, of several
children of the same parents being affected in common with
a given malady, of which there are no certain prior examples
in either family. The extent and sudden development of
disease in these instances may in itself be taken as the proof
of new elements being introduced.

All physiology is at fault as to the solution of this phe-
nomenon. Nor in a matter so obscure, can we venture
beyond the inference, that where each parent is capable of
conveying certain characters of resemblance, physical and
moral, to their offspring, the combination of these generative
elements, whatever they be, must have effect, more or less,
in modifying the result. This presumption does not o0
beyond the fair bounds of reason; is justified by various
experiments on other animals; and may afford the clue,
under future observation, to some of the most remarkable
facts in the physiology of man.

A yet further variety in the hereditary transmission of dis-
ease is its limitation, more or less complete, to the males or
females of the family affected. This fact is illustrated by
two or three of the instances already given, and seems well
attested in the case of the hemorrhagic diathesis.* In the
more familiar example of gout, the same condition may be
admitted to a greater extent. The circumstance most
remarkable here is the evidence of transmission through the

* Examples to this effect will be found in the Archives Générales, Oct,
1833, and July 1835 ; one or two of them made more remarkable by the
transmission of the diathesis through females, themselves unaffected in
this way ; and further by the very frequent concurrence of the hemor-
rhagic with the rheumatic constitution.
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female of a morbid tendency or action, not observable in
herself in its more ordinary forms, during any part of life,
This indeed may be only a case of the singular phenomenon
of atavism, already noticed ; but it is more interesting to
physiology, as being more special in kind; and including the
relation of the sexual peculiarities to the other functions and
changes of the system. Considering the subject in its most
general light, it appears certain that the material of morbid
action in such cases cannot be altogether dormant, though
not attested by the usual signs of its presence. We may
best, perhaps, remove the difficulty by looking to differences
in the seat and manner of action, whether depending on
cexual structure, or on other less obvious conditions. It
cannot be doubted that such differences exist, modifying the
influence of every one material agent upon the body; and
thereby giving, it may be presumed, a totally different aspect,
as well as reality, to the effects of the same physical cause.
I shall have other occasions to remark on the wide application
of thiz principle to the phenomena of dizease.

Looking at what may hereafter be learnt on these curious
subjects, the most obvious source of knowledge is the obser-
vation of corresponding facts in other animals. Here our
means of inquiry are greatly increased by adding direct ex-
periment to the mere observation of facts. The results ob-
tained from breeding, especially in the domestic animals, are
infinitely valuable in this respect; and replete with curious
inferences, all more or less applicable to the case of man;
though, from some cause or other, they have been less closely
applied to this illustration, than their importance might
warrant. The whole subject of specialties of structure and
function, whether natural or obtained by artificial means, 18
full of the same interest; and forms the most direct line along
which to carry research into the types and development of
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animal life. The physiology of plants affords similar illus-
trations ; though more remote, from the wider difference in
their organs and mode of existence.* Much has been
attained on these subjects; but more yet remains behind.
Though the principle of life and reproduction is still a mystery
at the root of the inquiry, all the effects resulting from this
principle may become better known, their connexions deter-
mined, and the relations explained by which they take the
forms of hereditary disease.

In a former part of this Chapter, T have adverted to the
strong hereditary tendency manifested in disorders of the brain
and nervous system, and to the many remarkable results
thereon depending. It would be impossible in a general view
like the present, to pursue this subject through its multiplied
bearings, interesting though they are to all the conditions of
life and human society. Here indeed, as so often before, we
are called upon to note the close relation of particular morbid
phenomena to more general laws; and, in the present case,
to those laws which determine the varieties of charvacter in
nations and communities of men. Hereditary deviations in
excess, such as come under the character of insanity, are for
the most part corrected or limited, as they arise; by the
usages of social life. The lesser variations from the common
type (if we may apply this term of type to mind as well as
body) which are not so controlled, may, in the infancy of any
community, and in combination with other causes, become

*I may cite, as an excellent example of the mode of pursuing this
research, the work of Gallesio, little known in this country, * Storia della
Riproduzione Vegetale,” Pisa, 1816. Gallesio takes the genus Citrus
as his subject, and, from his experiments upon these plants, draws con-
clusions which apply largely to the production of varieties, monsters, and
hybrids, in vegetable life.
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the basis of those more permanent traits which we designate
as the character of a people or a race of men. Diversities
existing, as they actually do, under infinite variety, and in
many cases created and perpetuated within human record,
must be derived in some part from this gsource. Or if we
could suppose it otherwise as to origin, we must at least
admit that this cause is largely concerned in giving them
permanence among races of men.

I need not stop here to denote the deep interest which
belongs to this argument, in its relation to the physical and
moral history of Man on the globe. It is one of the great
questions which modern science has put forth ;—incidentally
and obscurely at first, but now better defined as a specific
object of future research; and connecting itself with those
various conditions of climate, of government and social usages,
of migration and intermixture of races, and of diversities of
language, which are all associated as integral parts of this
inquiry,— illustrating each other, and ever converging to-
wards common and higher laws.

As another remarkable fact connected with the same
subject, I may mention the frequent occurrence of an here-
ditary temperament, n which are blended together the
clements of various disease, both of body and mind, with
some of the highest mental qualities and endowments. In-
«tances are frequent, where in the same family we find
almost every individual possessing some strongly-marked
peculiarity ;—such peculiarities often very different in aspect,
yet all having reference to some single point in constitution
from which the several effects diverge. Or the life of one
individual, so circumstanced, may itself afford example of
the most singular extremes of state, equally to be referred
to some common hereditary cause.

Another fact still to be noticed regarding hereditary con-




HEREDITARY DISEASE. 49

stitution, in its relation to disease, is, the disposition of indi-
viduals of the same family and generation to be similarly
affected under any given maladies; even such as have no
apparent connexion with the peculiarity of family habit.
There are indeed various chances of error in observations of
this kind; and many exceptions will oceur. Nevertheless,
examples free from ambignity must be familiar to every
medical man, where disorders assume a ecertain marked
character in the same family, as regards the severity of the
symptoms, the organs especially attacked, and the effects
they leave behind. Such is the case with hooping-cough
and various infantile complaints, — with exanthematous and
epidemic diseases, —and with others less definite in their
course of symptoms. Among the exanthemata, scarlet fever
may be especially noted as an example. In the instance of
twins (the frequent occurrence of which is itself observable
as a peculiarity in some families), these coincidences show
themselves in still more remarkable degree. And it is likely,
in general, that they should be most distinet in early life,
when extraneous causes have yet done little to alter con-
genital likeness in structure and habit.*

I find in my notes some curious instances, where two
children of a family, with strongest likeness to each other in
feature, figure, and habits, haye shown singular resemblance
in the symptoms of the disorders affecting them, and in their
idiosyncrasy as to particular remedies.

No new difficulties occur in the explanation of these facts.
Every morbid cause must have definite effect on certain parts
of structure ; and, if these are alike in two or more individuals
from family descent, the presumption is, that any diseased

* An instance is known to me, where, in the same family, three persons
attacked with Cynanche parotidea all underwent that sinpular metastasis
of inflammation to the testicle, occasional in this complaint.

E
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actions ensuing will exhibit corresponding likeness in kind
and degree. What we might here expect on theory, we find
to be realized in the facts. And connected with these is the
result, well attested by experience, that there is a general
tendency towards the same duration of life in those of the
same family ; — often modified or subverted by individual
constitution or by the incidents of life, but never perhaps
wholly absent. In some instances this may be referred to
the likeness in particular structures ; but we must probably
look still further and deeper for the causes concerned in this
remarkable effect. The research, in fact, brings us again
to the great mystery of the transmission of life itself; —under
the condition of a fixed average duration to each species, and
with subordinate variations belonging to particular series in
the same species.

It is another fact in the history of hereditary diseasess
meriting attention on various accounts, that many of these
have a well-marked tendency to evolve themselves at par-
ticular periods of life, differing for each. This is true, not
only as to those which are termed constitutional, such as
gout and serofula, where it might more easily perhaps be
anticipated ; but applies also to some cases where the here-
ditary disposition seems limited to a particular organ, as the
heart, the liver, or the brain.* These circumstances find
their explanation in the general views already stated. When
the disease depends upon anormal conformation of some par-
ticular organ, it may be brought into activity, either by the

* I find some curious instances to this effect recorded by DBoerhaave;
% Novi in hac urbe familiam, in quf omnes certi mtate schirrum accipiunt,
et hoe malum ab ovo parenti liberis est communicatum; —uti et familiam,
ubi omnes certd mtate icterum accipiunt, et sic orto postea hydrope, mo-
siuntur. Novi etiam aliam familinm ubl omnes primd satis faceti, sed
certi mtate in melancholiam ineidunt.” — Boerhaav, Praz. sect. 435,
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accumulated effect of exciting causes long continued, or by
the operation of new causes, coming into operation at certain
periods of life. If there be cases in which we may suppose
the blood concerned in transmitting hereditary taint, a point
already considered, still it is conceivable (especially as we
know that this fluid undergoes actual alteration at different
ages) that some changes in its quality or distribution may
bring the morbid principle into activity at one time rather
than another. Or, without réferring to such direct alteration
in the blood itself, the changes successively taking place in
the solid tissues of the body, particularly those of secretion,
may so operate upon this fluid as to cause the commencement
at a certain period of morbid changes, whether of deposit or
other kind of action, which had not before occurred. To
attempt explanation beyond these very general views would
be merely to substitute vague phrases for real knowledge.

I have not hitherto alluded to the question, which has
been discussed and differently answered by different authors,
from which parent the predisposition to disease is more
frequently derived? The difference of opinion here probably
results from the actual approach to equality in the oceurrence
of the respective cases. The question, in fact, merges in the
more general one as to the transmission of physical resem-
blances from parent to offspring; these being, as we have
seen, the chief source of similarity in morbid affections. And
as such resemblances, both of lineament and structure, pro-
ceed from each parent, according to laws of which we are
ignorant, but seemingly in proportion nearly alike, the
diseases therewith connected must be considered under the
same relation, and as being probably derived equally through

the two sexes.*

* Dr, Nasse, of Bonn, treating of the tubercular diathesis, considers
B 2
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Viewing the subject of hereditary diseage in all its parts,
one question still arises, viz. whether, and to what extent,
there may be a continued progress of change in the organiza-
tion, or other material cause of disease, through successive
gemmtiﬂns?——ﬁr, what are the limitations to such changes,
and whence derived? The general answer 1o this question
may be drawn from the views already stated; and particular
facts in illustration of it are best deduced from the growth
of varieties in animals and plants, whether casual or designed.
Natural History, in its present state as a science, furnishes
exuberant evidence upon most points of the question ; and
future research in the same direction is sure to enlarge and
better define this knowledge. The general conclusion pre-
sumably is, that the repetition of circumstances producing
variation tends in itself to angment or confirm this, whether
disease be the effect or not;— but that the original type of
the species is ever present in opposition to the changes thereby
induced; defining their extent, differently perhaps for dif-
ferent parts of the structure, but still with an eventual and
certain limit to all.

Tt is unnecessary to point out the important relation
to practice of all that concerns hereditary tendency to
disease. The subject is one which meets us at every step,
and to which our attention is perpetually required, as an
exponent of symptoms, as affording some of the most certain
means of prognosis, and as directing us in many particu-
lars to the right course of treatment. No judicious physician
will neglect the resources hence derived, which are in truth
cssential to sound and successful practice. It is probable
that the disposition to disease is more commonly derived from the
mother than the father. The general opinion seems to have been the

reverse of thig; but neither view, as far as 1 know, is supported by such
amount of averages as to warrant its adoption,
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they will be largely augmented in future, both by more exact
and ample observation of facts, and by the extension of our
knowledge of principles in this remarkable branch of phy-
siology.

There is yet wanting to our medical literature a work
which may embrace the subject in its whole extent, and with
the aids derived from other departments of science, What I
have given here is but an outline of this; and the examples
are drawn chiefly from my own observations in practice.
These of course might be greatly extended in number and
variety, as well from the results of individual experience, as
from research, even the most superficial, into the writings of
medical authors.* T must add, however, that an inquiry so
mstituted, would require much more specification and ex-
actness than I have been able to give in this general view.
It isnot enough, for instance, to speak of diseases of the heart
collectively, at a time when the morbid anatomy of this organ
is minutely investigated, and averages of weight and ad-
measurement obtained for its condition in different individuals,
and at different periods of life. It will be readily per-
ceived that the more precise and minute the definition of all
parts subject to hereditary affection, the oreater is the hope,
of further insight into this remarkable phenomenon,— the
more certain the aids afforded thereby to the treatment as
well as theory of disease,

* In looking over the works of Morgagni, for instance, I have been
struck by the number of cases of hereditary disease to which he inci-
dentally refers; rendered more valuable as examples by his exactness
as a narrator.

E A 4




CHAP. ITL
METHOD OF INQUIRY AS TO CONTAGION.

ApTER all that has been written upon contagion, in angry
controversy or sober reasoning, I cannot but think that the
question still admits of greater precision in the methods of
inquiry ; whereby to reconcile the contradictions, and remove
in some part the difficulties, which still perplex it in so
many particular cases.

I take the subject in its most general form; and the term
contagion in its broadest application ; as implying the com-
munication of disorder in any way from one person to
another, without reference to time, or medium of communi-
cation. The term infection, being less limited in its deriva-
tive meaning than contagion, may be preferred by some j
but using the latter word in the wide and popular sense
just stated, it cannot well be misunderstood. The particular
proofs by which the contagious nature of certain diseases is
established, and the enumeration of these diseases, important
though the topics are, do not enter into my present object.

T believe it may be assumed, thatin every instance of com-
sunicated disorder of the same kind (except the ambiguous
caseof certain nervous complaints, where other principles are
concerned) there is a materies morbi, a material cause — what-
soever, and however subtle, its nature and manner of trans-
mission — which is directly concerned in the communication.
This assumption, though large, 18 justified by observation as
far as it goes; — by strict analogy and probability, where
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observation cannot be had. It is likely that future re-
search will rather augment than lessen the number of in-
stances where such miasma or material cause of contagion
may be presumed to exist. And it is further probable that
we shall hereafter acquire more intimate knowledge of the
nature of these morbid matters; of their relations to each
other; and the manmer in which they are transmitted so as
to propagate disease. The course of modern inquiry directs
through many channels to these important results,

Looking singly, however, to the principle just stated, and
admitting its truth, we shall find basis in it for all reasoning
on the laws and anomalies of contagion; that is to say, for
all the conditions which determine and modify the communi-
cation of disease from one person to another. A disease is
communiecated by some morbid matter, thrown off from the
first, and capable of producing like symptoms in the second —
when conveyed either by inoculation, by simple contact, or in-
directly through some medium of transference. Here then
three main conditions present themselves, each open to many
variations ; and, in their combination, capable of producing
the numberless varieties and apparent anomalies in the laws
of contagion. These conditions are — First, the state of the
person giving the infection; — Secondly, the state of the
person receiving it ; — and, Thirdly, the condition of the
medium through which the transference is made. I believe
that reflection will show the whole subject to be comprised
under these three heads ; and that we are bound to refer to
them severally in all particular questions or instances which
come before us for solution.

The first is very important; inasmuch as it includes all
that relates to the varying quantity and intensity of the virus
itself. This forms a part of the condition of the patient
one, how-

giving the infection, and the most essential part:
E 4
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ever, by no means duly appreciated in the ordinary methods
of viewing the subject.. Though we have no present method
of estimating either the absolute quantity, or the energy of
quality, of the material cause, or the relation which these
conditions bear to one another, this does in nowise lessen the
certainty that variations exist in different cases, and have
effect, directly or indirectly, in every example of infection.
In the ease of inoculated disease, we have evidence as to this
point, from the influence of dilution in altering or annulling
the effects of the virus employed. The modifications arising
from the particular period of the disorder; from idiosynerasies
of constitution in those affected; and especially from the
variety of the parts or textures through which communica-
tion takes place, are all concerned in this view; and have
severally their influence in determining the power of the
virus, and the course of propagation of the disease.

Under the second head, viz. the state of the person
receiving the infection, we have modifications derived from
the previous condition of temperament and general health —
from the actual health at the time, and particularly from the
presence or absence 0f other specific disorder, counteracting
or modifying the virus received — and from the state of the
organ or tissue first or most intimately affected by it. All
these circumstances needfully enter into a just and complete
view of the subject; but none of them, as I think, are suffi-
ciently regarded in our common methods of dealing with it.
The latter point in particular has been almost wholly kept out
of view, from the great difficulty of reaching it by any distinet
proofs. Yet we cannot for a moment doubt that the con-
dition of the part which habitually, or casually, receives any
given infection, must determine the degree of the effects pro-
duced, and probably in many other ways modify their cha-
racter and course,
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Under the third head, of medium of transmission, still
more numerous variations may be presumed to exist, Put-
ting aside the obvious cases of inoculation and contact of
surfaces, and looking to the atmosphere as the medium in the
great majority of instances, we have here the endless variety
arising from changes of weight, temperature, humidity, elec-
trical state, and direction of currents — circumstances ever
fluctuating in themselves, constantly changing in their com-
binations with each other, and capable therefore of modifying
infinitely the action of any virus thus conveyed, even without
regard to the chemical changes‘which it may possibly undergo
during transmission. And further under this head, we have
the case of fomites or virus thrown off from diseased sur-
faces, imbibed by porous bodies, and again emitted — occa-
sionally, as some assert, in a more concentrated form, from
this previous absorption.

Duly considering these several points, they will be found,
I think, to show adequate cause for all the strange and per-
plexing appearances of contagious disease. So far from
it being difficult to explain why a given disorder should
occasionally appear infectious, at other times not ? — why it
should spread rapidly and virulently in some localities, and
mot at all in others ?—why it should affect some persons, and
leave others free ? —why the cases should be violent at one
period, mild at another?—it is rather perhaps matter of
wonder that the circumstances are not still more varied and
irregular than we find them to be. When there are such
numerons and ever-changing elements of difference, the
combinations of these may well give scope to every assicnable
variety of result.

It is clear that very many of the contradictions of opinion
and statement, as to the contagious nature of certain diseases,
may be solved by a reference to these considerations. In all
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common reasoning on the subject, and even in what has been
written upon it, infection is too much regarded as a simple
and uniform act; and the virus transmitted as the same in
quantity and intensity. Such views, however, carry error
into every part of the discussion. If we can dilute the
matter of Small-pox, so that it is no longer capable of giving
the disease by inoculation, equally may the effluvia of certain
fevers, capable of communicating the disorder in one degree
of concentration be so diluted in other cases—either in their
original emission from the sick body—or by distance—or
from the state of the atmosphere—or by the intervention of
other matters— that they lose their power of reproducing the
disease in its complete and specific form. Accordingly we
find that in these fevers, as well as in diseases more undoubt-
edly and actively contagious, the proofs of infection multiply
in proportion as the causes exist which are likely to concen-
trate, or give direction to, infectious matter; as stagnant air,
want of cleanliness and fresh clothing, proximity of place,
particular currents of air, &c. And what is true as to these
disorders, will equally apply to many other doubtful or ano-
malous cases in the history of disease.

In Erysipelas, for example, though its occasional contagious
nature is sufficiently proved, the instances of this are com-
paratively so rare, that it occurs in the light of an anomaly
4o common observation. The controversy still existing as to
infection in Puerperal fever, may probably best be solved by
a close regard to the circumstances stated above. Nor canl
doubt (having seen cases which go far to prove it) that a
patient labouring under genuine Measles may be present to
another, perfectly susceptible of the infection, without the
latter receiving the disorder; in default of the quantity or
other peculiar state of the virus, needful for its passage
through the intervening air. And this point receives further
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illustration from those singular cases, where an imperfect and
irregular evolution seems to occur of an infectious disorder,
the actual nature and presence of which cannot be doubted.
These various conditions can in no way be so well explained
as by looking to the difference in quantity or concentration
of a given virus, and to the manner of its introduction into
the system — diversities which must be of constant occurrence,
and can never occur without some change of effect.

It is another and frequent mistake, in reasoning upon con-
tagion, to consider that the infectious nature of a disease
may be disproved, by showing that it has been spread with-
out any obvious _communication through man or human
means® The two conditions brought into the question, instead
of being opposed, are in fact perfectly compatible with each
other. If a virus can be transmitted from the body through
a few feet of air, we are not entitled from the partial experi-
ments hitherto made to set any limit to the extent to which,
under favourable circumstances, it may be conveyed through
the same or other medium. This virus, as already stated,
must in every case be regarded as a material agent ; and as
such, susceptible of various influence and modification.
Common reason here concurs with our actual experience of
the transmission of the virus of certain diseases in various
ways, and to remote distances.

Notwithstanding all the labours of the time past, the sub-
ject of contagious disease still offers a spacious field for
discovery —perhaps more extensive and curious than any
other part of medical science. In the remarks just made I
have sought partly to remove two or three common errors—
principally to put into a precise form those considerations or
methods which must, I think, be the groundwork of all
inquiry on the subject. I have purposely abstained from
any but the simplest illustrations, though others might be
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copiously drawn from all parts of pathology. The methods
of research now suggested will apply to every view of the
nature of the virus of particular diseases, whether we suppose
them of chemical origin, or derived from animal or vegetable
life ; and, under the scanty amount of our actual knowledge,
this general application is, perhaps, the best test we can have
of their value.* Neither the laws of contagion, nor the
many collateral questions which have perplexed and angered
medical authors, can be rightly settled without some common
principles to which to refer for classification of facts, and

cuidance amidst the seeming anomalies they present.f

* Tt will be seen that I have, in this chapter, avoided every question
as to the nature of particular miasmata; my object being merely to
suggest those principles of research which are applicable to all. In other
chapters, and especially in the last of the volume (“ On animalcule life
as a cause of Disease™), I have taken up some of the particular questions
on this subject ; though chiefly interrogatively, as befits an inquiry in
which so mueh is still hidden from us.

+ A valuable paper on the laws of contagion, by my lamented friend
Dr. Henry, is contained in the Fourth Report of the British Association,
in which will be found the notice of nearly all that forms our present
knowledge on the subject.
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CHAP. IV.

DISEASES COMMONLY OCCURRING BUT ONCE IN LIFL

Tue ftitle, thus including only a single character of these
remarkable diseases, might be extended to other eircum-
stances in their history; which, though not exclusively limited
to this connexion, are still so closely associated that it is im-
possible to view them asunder. Such are, the perfectly
definite course of their symptoms in the ordinary form; — the
frequency of an external or eruptive stage in each; — and the
well-marked power of conveying infection by the reproduc-
tion or diffusion of the virus respectively peculiar to them j—
all points of the highest interest in pathology; and which,
under the relations just expressed, involve some of the most
abstruse questions in the whole range of science. Controversy,
as might be expected, has made itself busy with various parts
of the subject; but has yet done little to remove the obscurity
which hangs over it.

In pursuing the above connexions, even in their most
general form, we seem ever on the verge of some discovery,
giving new inlet to the more mysterious parts of the animal
economy, whether in health or disease. Such discovery indeed,
if hereafter made, is not unlikely to be derived from methods
of iInquiry in which these relations are directly involved. In
their nature it is scarcely possible they should be unpro-
ductive to research, however great the difficulties attending
it. The simple enunciation of the fact, that certain disenses
of definite course, and communicable by some manner of
specific infection, do generally occur but once in the term of
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human existence, abounds in the most curious suggestions,
and carries us at once into the higher and more hidden parts
of the philosophy of life.

The familiarity of the facts prevents indeed an immediate
conception of the great wonder they involve. What in itself
more strange, than that a minute speck of matter (if indeed
what is actually the virus of disease be ever the object of
sight) —in other instances, agents wholly imperceptible by
any sense, and admitted into the body through unknown
channels,— should be capable of exciting there certain trains
of morbid actions, determinate in their character and duration;
reproducing or perpetuating, if so it may be termed, that
which is the principle of infection and element of disease;
and, above all, giving exemption more or less complete to the
remainder of life, from the action of this principle, or the
recurrence of the symptoms depending upon it] What again
i« the nature of that definite change in the body which makes
st thus far inaccessible to a certain disease, yet apparently
does not affect any other property or function of the animal
economy? Though processes of diseased action are con-
cerned in all this, yet is it'a mystery of the same nature as
that of generation and growth, and creating similar difficulties
to our comprehension.

The consideration of these topics involves certain general
views as to the course and changes of philosophical inquiry,
at different periods in the history of science. It isimpossible
not to be struck with the fact, that modern research, armed
with all its powers of experiment and exactness of induction,
has carried, and is yet carrying us back, in the direction of
certain ancient opinions, which have hitherto been viewed only
as vague hypotheses, without other sanction than the hardi-
hood or ingenuity of thought which first suggested them.
The inquiries respecting the ultimate particles or atoms of
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bodies, their forms, relative weights, and manner of combina-
tion —though accredited to us now by the most exact evidence
which number or geometry can furnish— do yet represent in
a more substantial form certain theories which may be termed
the poetical dreams of antiquity, and were apparently so re-
garded by many of those who first propounded them to the
world.*

Even on points, however, where no such stable foundation
is yet secured, the tendency is strong at the present time to
carry speculation forward beyond the bounds of actual know-
ledge. The very advance of science itself —the application
of new methods of analysis—the discovery of new and subtle
agents, universal as the more palpable forms of matter on
which they act — the assignment of definite proportion, forms,
and polarities, to matter in almost all its combinations— the
successful research into conditions of the earth and of organ-
ized life anterior to those which now exist—and, further, the

high perfection and power given to instruments wherewith to -

work in these deeper mines of knowledge ; — all such attain-
ments may be said to have forced philosophy upon bolder
conceptions than heretofore, and nearer to what seem the
ultimate bounds of human research. Still it is the wider

* There is much that might tempt one to enlarge further on this subject
and to fetch from the incomparable poetry of Lucretius, passages (stript
of their conclusions) which stand in singular relation to the most recent
speculations of the present age. But this belongs rather to the history of
the human mind, and of general philosophy, than to the subject before us.
All indeed who read, as well as write, on medical topics, will find how
difficult it is to attain any opinion or truth that has wholly escaped the
genius or labour of those who have gone before. This is especially true
on every point of theory and general doctrine. Little that is new can here
be looked for, except what is expressly founded on further discoveries in
anatomy and physiology; and on fresh relations, thereby disclosed, to what
was already known.

it
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generalization of facts which serves as starting-place to these
speculations; and they are speedily lost again, if not sup-
ported by extension of the evidence on which they depend.
The fortunate, but unproved and fruitless, anticipations of a
former age curiously approach them on this still uncertain
around ; gaining admission into the domain of science through
this connexion, and thus completing the record of human
thought and labour, so directed, down to the present time.
These remarks apply to medicine not less than to other
sciences; and in singular manner as respects the relations of
the blood to the production and progress of disease. Here
modern research, by showing the very compound nature of
this fluid; the frequent changes it undergoes in the propor-
tion of its component parts; the generation of morbid matters
within the circulating system ; and the extraordinary influence
of even the most minute quantity of certain substances intro-
duced from without, has sanctioned to an unexpected extent
doctrines which, after centuries of reputation and general
adoption, had fallen almost wholly into disrepute. There is
no more striking feature in the history of medicine than the
rapid recurrence to these opinions ;—1n Very different form
and phraseology indeed, and now based upon the most minute
analysis which modern chemistry ecan furnish; but still
involving the same principle, and even conducting to many
similar practical results. '
It is difficult, in truth, to conceive how a doctrine, which,
even in the infaney of physical science, forced itself into
acceptance by its obvious nature, and by the very necessity
of the principle it involves, chould ever have been so far
neglected, or supplanted by other views. When the eir-
culation of the blood was unknown, and its uses in growth,
reparation, and secretion — in the production of animal heat
and of nervous power— scantily defined, still was there
ovidence enough to show that 1ts alterations in quantity
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and quality formed a great part in all the phenomena of
disease. What has been done by chemists and physiologists
of late years, in the examination of its healthy and morbid
states, renders this now, if not the richest department of
medical science, at all events that which gives largest augury
of future advancement. It would be impossible, and useless
from their familiarity, to recite here all the ascertained facts
which have connexion with the subject of this chapter. In
the note below I have referred to a fow of the number,
which are most necessary to be kept under consideration ;
and to these I would entreat the attention of the reader,
as explaining at once the difficulties of the subject, and
the methods of research through which they may best be
overcome,*

* The main difficulty in this investigation, and bearing closely on all its
relations to pathology, is that of interpreting the state of the blood within
the living body by its appearances and changes when withdrawn from the
vessels. It is yet a question whether all the principles asserted to exist
in this fluid (or even in the organized animal textures) do exist there in
life; or whether they are not produced, or their combinations wholly
altered, when vital actions cease, and coagulation and the ordinary che-
mical affinities supervene. The state of the fibrin, of the globules, and of
the iron or other colouring matter in circulating blood, are particular in-
stances of this difficulty; but it extends to other ingredients and con-
ditions also, which the most exact observations have not been able to
determine or explain,

The fact, however, is now well assured, that the blood does undergo
great changes in the living vessels ;—that these changes may commence
from within, or be excited by agency from without ;—and that they consist, -
not merely in fluctuations of quantity, or of proportion of the watery to
the saline or coagulable parts, but also in alteration of these solid parts
themselves ; and in the generation of new compounds, either by anormal
combinations of the elements of animal matter within the circulation, or
by direet absorption of substances not previously there.

In regarding those causes of morbid change which belong especially to
the body itself, the points chiefly to be noted are,—the absorption into the
blood of animal products already found in the system—and the retention

F
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To the views so re-established regarding the blood, we
must mainly look for whatever partial solution may be given
to the questions before us. It is impossible to seek from any
other source the explanation of morbid changes, s0 diffused in
their nature, so active yet defined in their progress; — in-
volving the phenomena of fever, of metastasis, and reproduc-
tion of the same virus from which they originated ; —and ana-
logous in so many points to those natural functions in which
we consider the blood to be the agent. liven were the in-
ference to stop here in evidence, and to be ever unfruitful of

there, by deficient or disordered action of the secreting organs, of materials
that ought to be separated from the body. It is ever to be kept in mind,
s relation to the functions and diseases of the blood, that it contains some
parts to be assimilated ; others that have passed through assimilation,
and are to be removed by excretion. And though the latter in the
healthy state may be so incorporated as to lose all distinction in the
uniform nature of the fluid (a point not indeed well ascertained), yet
under morbid conditions it i8 manifestly otherwise; and products are
found in the blood representing those which ought to have been eliminated
from the body ; or sometimes, though more doubtfully, such as may have
been absorbed from parts under disease. The curious evidence, lately
obtained, regarding the occasional presence of pus in the blood, may be
named as an instance to this effect.

These and other analogous facts, now familiar to us, show some of the
ways in which the blood may become the subject of disease ; and all have
reference to, though they do not explain, the phenomena which form
the subject of this chapter. This is a topic, moreover, on which, as L
Lave mentioned above, speculation may be allowed to pass somewhat
beyond the limits of actual proof. Looking, for instance, at the specific
differences of form and size of the globules of blood in different animals,
and the immediate fatal effect of mutual transfusion in such cases, it is
impossible not to suppose that varieties in the number or state of these
globules, whencesoever arising, may produce essentinl alteration in the
blood, and through it in all the functions of the body. And again, with
respect to the agents which affect coagulation, looking at the singular way
in which electricity is found to operate through intervening tissues, we
must admit the likelihood that certain definite effects from this cause may
take place even in the living body. All the phenomena of coagulation,
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further results, T know not how this general conelusion could
be avoided, or any other reasonably substituted for it. But
the methods of inquiry, just referred to, render it Very un-
likely that the proofs should remain limited as at present ;
and though it would seem that there are parts of the subject
wholly beyond attainment, yet the very narrowness of our
actual knowledge gives reason for not drawing the line closely
or arbitrarily around us.

The remarks which follow are merely an outline of some
of the questions belonging to this remarkable inquiry; with
such comments as seem justified by what we have hitherto

indeed, are of primary importance in the pathology of the blood ; see-
ing the numerous causes which modify it ;—that some of these, as for
instance most of the poisons, produce their effect in quantities incredibly
small—while others, the alkalies and certain alkaline salis for example,
are of such simple kind as to give the liability to continual vaviations by
their amount, and by the state in which they are present.

Many other questions apply to the curious subject of the influence
upon the blood of matters not duly separated from it, or re-absorbed into
the circulation. As an instance, recognized by medical experience, may
be noticed the effects of the semen, or the elements of it, retained in the
habit; or possibly re-absorbed again after being actually separated :—and,
on the other h¥nd, the results when excreted in too large quantity, or at
periods of life unfitted for the activity of this function. Of the existence
of such effects on the nervous system, as well as upon the funetions of
particular organs, there can be no doubt. The manner of their production
is wholly unknown to us, but we have every reason to infer that the
blood is the medium through which they severally take place,

That there is, independently of what has been theoretically termed
innervation of the blood, some constant influence of the nervous system
upon the physical conditions of this fluid, seems highly probable, though
the proofs are too vague to be admitted into any argument on the subject,
This may take place indirectly, through changes in the capillary vessels ;
or, directly, by some manner of action on the blood itself. But at gll
events it must enter into all our views on this part of pathology, and in
this light T have spoken of it in another chapter,

F 2
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learnt in relation to it, or by analogies drawn from other
parts of physical science.

Tt might be made a preliminary question, what diseases
are properly included under the title of the Chapter; and
medical opinions would not wholly agree on the subject.
But this is a point of difference upon which I do not enter:
satisfying myself by taking for the argument those examples
among the contagious exanthemata respecting which no doubt
can exist. The Small-pox, Measles, and Secarlatina (admitting
the latter name as describing all forms of the disease) are
evidently the instances which best fulfil all the terms of the
question ; and from which probably an answer will be derived,
if ever we succeed in obtaining it. I do mot include the
chicken-pox and cow-pox In this enumeration, seeing the
dispute which yet exists as to their nature and relations.
Typhus, and possibly other forms of simple fever, have
connexion with the subject, and the Plague a still closer
kindred ; and illustration may be derived from all, though less
definitely than from the three diseases named above. The
hooping-cough is placed in the class of contagious disorders,
occurring but once in life, and comes therefore within the
terms of the inquiry; yet with so much difference of character,
and ambiguity in certain points of its history, that there
would be difficulty in examining it with the rest.

The great problem to be solved is that of the change in
the living body, effected by a given disease, which prevents
the same cause of disease from again producing the same
morbid actions, except in rare instances, or after a certain
lapse of time. All other questions connected with the subject
must be considered subordinate to this. For, the fact being
once recognized, it is a natural and almost necessary suggestion
that the train of actions, whence this singular change results,
must be definite throughout in course and character. And
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on the same grounds the presumption occurs, as more probable
than any other, that the agent in every such disease must be
a specific virus, received into the system from without, and
evolving earlier or later the series of definite changes which
ensue. No less determinate cause can be deemed capable of
effects thus distinet and specific in their nature.

The principle of contagion in these cases does not so directly
suggest itself. Yet, when to the general statement of the
problem just given, we add the fact, that, in certain of these
disorders, there is an obvious and large reproduction of the
virus whenee they were derived, it becomes a ready inference
(however difficult of explanation) that in all of them the train
of morbid actions must tend to diffuse, by some manner of
infection, that which is the essential element of the disease.

Coming then at once to the main question — and basing
it, as far as possible, upon known phenomena, or physical
analogies, which can illustrate, however generally, this re-
markable influence upon the body — we have to inquire,
first, in what parts of the body (if in any especial parts) the
changes take place which produce these extraordinary effects?
And, secondly, in what the changes themselves may be pre-
sumed to consist ?

The former question is that in which we seem to make
nearest approach to something like solution. I have already
stated the strong presumption that the blood is the portion of
the body most direetly the subject of these phenomena; —
mnto which the material of infection is received, and through
which the series of actions forming the disease is evolved and
terminated. Were argument wanting to strengthen the pro-
bability, it might almost be found in the question, whether
any other part of the human frame can be conceived equally
capable of fulfilling the conditions of the inquiry? Unless we

either avow total ignorance, or seek to veil it under phrases
F 3 ;
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which convey no real meaning, we must admit that here alone
can explanation reasonably be sought for, however remote
the discovery from our present attainment. An altered state
may indeed be produced throughout every part of the circu-
lating system, from local irritation of a particular tissue, as is
familiarly known to us in various disorders of inflammatory
kind. DBut it is impossible to conceive of any other part than
the blood being the agent in multiplying, by a long series of
morbid actions, the virus or principle in which these actions
commenced; and secreting it afresh from all surfaces of the
body, as happens in some of the diseases of which we are
now treating. This is one of the instances where it is
easier, from the nature of the topie, to apprehend the general
inference than to express the reasonings on which it is
founded. Even language is forced here to become hypothe-
tical, to meet the obscurity of the inquiry.

On this part of the subject, however, we possess more
direct evidence in the actual introduction of the materials of
certain of these diseases into the blood, and the production
thereby of the specific maladies to which they belong; —a
result familiar to us in the cases of inoculation, and in two
or three other disorders where an animal virus is obviously
brought into the circulation but proved also experimentally
s1 the communication of disease by the blood of the person
infected, even where there is no virus secreted in any palpable
form. Such experiments are hitherto indeed more limited
and uncertain than might be desired. They afford, however,
considerable proof that the measles have been produced by
snoculation with the blood of patients under the disease;
and that in other animals, glanders, canine madness, and
the mange have been produced in similar manner. The
argument with which we are concerned manifestly gains
great weight by the double or reciprocal evidence thus

=
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obtained. And if the proof be sufficient to show in certain
cases that the blood is the seat of the combinations, as well
as the active cause of the transferences, in which a disease
consists, we can have no reasonable doubt in assuming this,
where the facts are not yet equally ascertained.

These experiments also, if duly admitted, apply to another
doubt that may suggest itself,— viz. whether the series of
changes, constituting what is called the disease in these
cases, is really completed in the blood, so that the virus
there formed is merely separated by the subsequent pro-
cesses ? — or whether there are not specific actions of secre-
tion going on upon the surfaces of the body, and connected
with the eruptive part of each disease, by which its peculiar
virus is reproduced, and becomes an element of fresh in-
fection to others? The difficulties with which these ques-
tions are burdened, are the same in effect as those which
belong to the general doctrine of secretion. They are en-
hanced by the peculiarity of this being a matter alien to the
system, and morbid in its own nature; yet, as we are
obliged to suppose, generated or augmented in quantity, in
the progress of the disorder, by some process for which we
have neither name nor conception. The chief problem here
is the frue order of succession in the events, or that which
may justly indicate their relations of cause and effect; and
a fair examination into what we really know on this subject
will show how scanty is the amount, even on points which
seem essential to any reasoning upon it. In affirming the
likelihood that the series of changes, from the reception of
the virus to the complete evolution and decline of the
symptoms, must take place prineipally within the blood, we
are expressing all for which we have argument either from
observation or anmalogy. But if this fact becomes even-

tually well established, even without more intimate know-
r 4
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ledge of the manner of operation, it will furnish a better basis
for all future views as to these maladies.

The same difficulties, equally inevitable, and even multi-
plied in amount, affect the other part of the question pro-
posed — viz. in what these changes actually consist? —How,
above all, can it happen that a given series of actions,
arising from a virus received, should thus preclude, except
in rare or partial instances, the recurrence of similar effects
from a similar cause applied? The bare statement of this
question carries with it, we must admit, a sort of interdic-
tion to the hope of solution. While avowing, however, that
science hitherto affords us no definite answer to the inquiry,
there are nevertheless certain facts and phenomena which
seem to lie nearest the truth, or to furnish at least the most
plausible methods of research. And upon these it is worth
while shortly to dwell ; —the rather as they have them-
selves great interest in the history of disease.

The topics they comprise may briefly be thus enume-
rated : — First, The leading fact already adverted to, that
these diseases in their proper form, have a determinate
course, from the first reception of the virus to the complete
re-establishment of health. Secondly, The apparent insus-
ceptibility of some persons to receive these infections at any
time of life.  Thirdly, The susceptibility not existing at one
time, but renewed at another; — sometimes without obvious
reason, but in certain cases with general relation to periods
of life. Fourthly, The deviations from the regular type of
cach disease ; occasionally in the length of interval between
the infection and the first appearance of symptomatic fever;
more frequently in the interrupted and incomplete evolution
of the symptoms. Fifthly, The oceasional recurrence of
each disease in the same person; —in effect of this incomplete-
ness of its first course,—~ of change in that state which gives
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protection,— or of other cause wholly unknown to us.  And,
Sizthly, The facts, partially determined, regarding the in-
compatibility of these several diseases, their degree and
order of mutual interference, and their liability to be dis-
turbed or prevented by other disorders existing in the body
at the time ;— points all of great practical importance, and
mvolving some of the most remarkable questions in medical
science,

These circumstances, moreover, may be regarded as the
only elements we possess for inquiry on the subject. For
it must be avowed that no certain analogy can be drawn
from other branches of physics— none even from the
general doctrines of life, or the phenomena of other disease
— which will serve to explain the peculiar mystery of this
case. We know, indeed, that incaleulably small quantities
of certain substances brought into the blood act as poisons
there; producing occasionally trains of morbid actions of
very definite kind. But these are wanting in the great pe-
culiarity designated in the title of this chapter; nor do they,
as in the instance of the diseases before us, reproduce a
matter of the same kind, capable of perpetuating the disorder
by communication to others.

The closest approximation to a plausible theory on the
subjeet, is doubtless 1o be found in Liebig’s views regarding
fermentation and putrﬁ"nctinn; as chemical processes, in
which the introdu