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HUNTERIAN ORATION,
1848.

MR. PRESIDENT AND GENTLEMEN,

It would, in the present period, be a work of superero-
eation to expatiate on the high merits of that illustrious
man whose natal day we are assembled to commemorate.
The lapse of time, no less than the eloquence which has
in this place been so often inspired by the theme of
HunTER's genius, fortunately has relieved me of some
slight portion of the difficulty I have experienced in the
assumption of an office which, in the capacity of President
of this College, you, Sir, have been pleased to commit
to my charge. Freed from the limitations of an obli-
gation which, until it had been discharged in each and
every one of its requirements, must have operated on
my predecessors as a prohibition to all other topics, a
wider field for selection lies before me. But although
all formal eulogium on the great founder of scientific
physiology, as well as of enlightened surgery, would now
be misplaced, yet it is, perhaps, one of the highest
glories of HUNTER, that in proportion as the philosophic
culture of organization has advanced, he who would
attempt to record its progress, and especially to trace
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of inquiring into the means of investigation best adapted
to facilitate the study of a science, so intimately associated
with that profession to which it is our high privilege to
belong.  Although vividly impressed with my own in-
sufficiency to do justice to a subject so comprehensive, I
am induced, by a conviction of its utility, to enter upon
this exposition ; to which, indeed, I am the more strongly
impelled by an impression which has long forced itself
on my mind, and I think it may be affirmed that this is
a conviction shared by several of those who have either
aided in widening the limits of organic science, or who
have been observant witnesses of their rapid extension,
that, owing to some cause or other, the acquisitions of
the last few years have, in more than one quarter, been
either undervalued, or have not commanded that promi-
nent degree of attention to which it is conceived they are
so pre-eminently entitled.

It is mnot, perhaps, so remarkable, considering the
apathy that prevails among the general public in all that
relates to our profession—and most unhappy is it for the
highest interests of society that so it should be—that the
great discoveries both in physiology and anatomy, which
are crowded within the last quarter of a century, have
attracted so little notice among even the educated and
learned classes. And yet it would not be difficult to
show that, within the space of these few short years, the
whole aspect of organic science has been changed ; that
discoveries, in no degree second in intrinsic importance
to that of the circulation, have been made, casting a flood
of light on the most universal phenomena of animal
bodies ; that generalizations, relating both to properties
and laws, having a value and a signification in the organic
creation so vast, that they can only be properly compared
with those of gravitation or chemical affinity in the
domain of common matter, have been firmly established ;
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omissions your information will but too readily enable
you to detect, and a palliation for those errors which
will, T fear, become too apparent to your discriminative
judgment.

The only plea, personal to myself, that I can urge
as a reason for thus adventuring Into so complex a
question, and for avoiding the charge of presumption, is,
that having, from the nature of my engagements, been
called upon to weigh the comparative value of the know-
ledge formerly current in the schools with that of the
present day, I may, in some degree, be presumed to have
had a favorable opportunity for forming a correct
estimate ; and inasmuch as I participated myself for a time
in the method of investigation formerly adopted, I may,
with the less reserve, point out what, on a candid review,
may appear to have been its deficiencies and errors.

The subject thus selected for our consideration requires
that, in the first place, the existing state of knowledge,
immediately preceding the epoch I have indicated, should
be briefly examined, in order that the subsequent advance
may be set forth in its true light. But to do this with
advantage, it will be necessary that we should well dis-
criminate between that information which was positive
and indisputable, and that which, although known in
part, was mixed up, more or less, with the elements of
doubt and uncertainty ; for, unless this distinction be
carefully kept in view, the estimate ultimately arrived at
will neither be consistent with truth, nor subservient to
utility. In such a review it is moreover of special
moment that the pervading tone of thought, as reflected
in the systematic writings at the period immediately
antecedent to what it is, perhaps, no misnomer to desig-
nate as the revival of physiological science, should be
closely scrutinised.

Having these objects in view, it will soon become
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and that so much mixed up with doubt and obscurity,
that no useful generalizations could be established ; and
thus it happened that, until the discovery of the mam
miferous ovum, one of the most important means of
interpretation, inclosing such glorious truths, remained
all but a sealed book.

If from the anatomy we turn to the physiology of
the epoch immediately preceding the establishment of
BEeLL’s great discovery, we shall find that although there
was a large assemblage of most valuable facts, and like-
wise that several of the laws connected with the vital
phenomena were more or less accurately determined,
there was yet in many fundamental questions a large
admixture of doubt and uncertainty. I must here again,
in support of this assertion, confine myself to a single
illustrative corroboration, that of the gastric juice.
What were the organs for its secretion 7 did these con-
sist of the glands of the stomach, or of what were called
the exhalent vessels ? was it, therefore, a glandular liquid
or a perspired fluid? was it acid, or alkaline, or neither
one nor the other ? if acid, did the acidity depend on its
mherent qualities, or on the acetous fermentation of
certain kinds of aliment? was it constantly poured out,
or only when the stomach was excited by the presence
of food? These and similar questions were again and
again proposed, but to them science gave in those days
no certain response; and so it happened that although
chemists had obtained and analysed the gastric secre
tions, although anatomists had scrutinised the structure
of the organ, and physiologists had even looked into the
mterior of the living human stomach, all remained in
obscurity and doubt till the admirable researches of
Prout, EBERLE, and SCHWANN, joined to the capital
experiments of BEAUuMoONT, and the anatomical investi-
gations of Boyp and Biscrnorr, threw a clear and steady
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bodies as being altogether so peculiar, as to require a
mode of investigation different from that applied in the
other great departments of knowledge. The history of
every branch of organic science, testifies to the mischief
that has accrued from the subversion of one or other of
these fundamental principles. Thus the celebrated ques-
tion, so long agitated between the school of CuVIER and
the followers of that distinguished zoologist, GEOFFROY
ST. HiLATRE, turned essentially on some supposed in-
compatibility of unity of plan with design in detail ; so
that whilst one set of controversialists were scrupulously
careful not to ascribe to the Supreme Intelligence any
intention or purpose in the organization of animals,
thereby not only contravening the plainest dictates of
common sense, but also yielding up one of the most
fruitful means of interpretation, the other party, in its
anxiety to prove, what must be the final solution of the
discussion, that every animal, both in its parts and in its
totality, is formed strictly in reference to the part it has
to play in the economy of nature, overlooked, in some
degree, that pervading unity of which the traces are dis-
coverable, beneath all the modifications of form and tex-
ture, however varied or peculiar these may be. Now it
would not be difficult to show, that neither the one nor
the other of these widely-spread opinions, in the form
they have usually assumed, can be received as strictly
correct. Anatomy, whether human or comparative, over-
flows, indeed, with proofs of the opinion so ably advo-
cated among others by the learned historian of the Induc-
tive Sciences, that the modern doctrine of Unity of Plan
in different kinds of animals does not at all necessarily
contradict that of Final Causes; or, in other words, tha:t
Morphology is not inconsistent with Teleology. One
lustration only in support of this position, and that of
very obvious application, can here be adduced. Every
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In addition to the obstruction oftered by the inatten-
tion to fixed laws indicated by the preceding remarks,
it cannot, I think, be doubted that another circumstance
which exerted an unfavorable influence was this—that
the modes of investigation then proposed were, if the
expression may be permitted, too coarse; or, in other
words, that the means adopted were not adjusted to the
extreme subtlety of that which constituted the subject
matter of the inquiry. This i1s the more remarkable,
when the beacon held forth by the great anatomists of
the two preceding centuries, and the splendid results
to which their philosophic procedure directly led, are
called to mind.

One of the most injurious consequences of this depar-
ture from the right track, was that anatomists no longer
regarded the great end of all their inquiries to be the
discovery of the ultimate organic structures ; and it hence
followed naturally that microscopic research and che-
mical analysis, two of the principal instruments for the
attainment of that end, attracted little or no attention.

‘This mdifference to minute anatomy probably gave a
tinge to physiological investigation, so that, neglecting
the penetrating and subtle questioning to which nature
must ever be subjected, if her ultimate truths are to be
reached, the physiologist too often halted at that outer
and more obvious circle of secondary phenomena, within
which lie the true primary forces of all vital action. It
is to such a frame of mind that many of the fundamental
errors formerly prevalent may, with propriety, be attri-
buted. Thus, in the case of secretion, as the most
palpable phenomena are those concerning the circulation
and distribution of the blood, it became the established
opinion that the small arteries, now known to be merely
the carriers of the nutrient fluid, were, instead of the
more refined apparatus of the epithelial cells, concealed
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There are, Sir, in the first place, some general features
by which, as I would submit, anatomical and physiological
science, as contrasted with its former state, is eminently
and advantageously distinguished. The most important
of these is the comprehensiveness of its range. It is no
longer proposed to cultivate the human organization by
any one, or two, or three of the methods formerly applied,
to the exclusion of the remainder. Anatomists, for ex-
ample, are no longer satisfied with an examination of
the human body alone, nor with appealing merely to
comparative anatomy; nor do they confine themselves
exclusively either to microscopic exploration, to embryo-
logy, or to chemistry: all these means of research are
made subservient to the great end in view. The phy-
siologist, again, feels himself called upon to appeal to the
general properties and laws of all matter, whether inor-
ganic, vegetable, or animal ; he does not rest exclusively
either on physics, chemistry, or life; but, in order to
construct a rational theory on any one vital phenomenon,
he selects and combines the elements which each of these
great departments supplies. If it be objected that there
1s nothing new in any of these methods, that may be
perfectly true, if by this it is meant to indicate them
singly, or even to some extent combined, or as having
been distributed among the various schools that have at
different times arisen ; but it would be difficult to point
to any period or to any country, in which all the means
now employed by universal assent in the investigation of
structure, and in the interpretation of function, were
directed to the same purposes.

The second favorable characteristic to which I would
point is the more just conception of the relations that
ought to exist, between the employment of the senses and
the exercise of the purely intellectual faculties. This
combination, now so well appreciated, has often been
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glorious light flashes out on the mental eye. This is,
indeed, the only way in which great truths are ever
made out in physical science, and thus it has always
been that the great promoters of true knowledge have
been industrious observers. That some men of elevated
genius have been enabled at long intervals to overleap,
to a certain- extent, the barriers of matter by the force of
their intellect alone, is most true; and we have, in
the history of our own science, two Instances of such
triumphs, as brilliant as any that can elsewhere be
adduced. Neither HARVEY nor BeELL saw with the
bodily organ the great cardinal facts they so confidently
proclaimed—the junction, that is to say, in the one case,
of the arteries and the veins by means of the capillary
vessels, that subtle link in the cirele of the blood, and
in the other the individuality of the primary nervous
tubules.* But the means for the cultivation of science
must be adapted to its daily progress and to ordinary
abilities, not to these exceptional cases, which occur at
intervals of centuries to excite the wonder and the
admiration of mankmd.

Another valuable characteristic offered by the present
aspect of physiology is freedom of opinion. Notwith-
standing the loosening of the many shackles by which
the intellectual sphere was formerly hampered, it is clear

* Having taken a deep interest in the discoveries conmected with the nervous
system, I was anxions to know if Sir C. Bell had ever examined the nerves with
the microscope, this being of course the only method by which the disposition
of the primitive tubes could be actually seen. My own impression always had
been, that he had not done this; but that what he so urgently insists on as
being, to nse his own expression, the key to the whole system, the indepen-
dence, namely, of these filaments, he had only seen with the mental eye. This
conviction is confirmed by the near relative of this illustrious physiologist,
Mr. A. Shaw, who, in a communication with which he has favoured me, states
confidently that Sir C. Bell never used the microscope with the view of tracing
the fibres; that, in fact, he never saw, save by the mental eye, the primitive
nerve-tnbe,
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Foremost among these may be placed all those valuable
and varied investigations which have disclosed, in so
many instances, the intimate structure or formation of the
several organs. There are, indeed, some persons who
doubt, as I have already stated, the necessity for all this
minute research ; and this being so, the present appears
to be the most fitting place for considering the merits of
this question.

It may be affirmed as a general proposition that in no
one instance can the real nature of a wvital action be
thoroughly comprehended, unless anatomy previously has
revealed the ultimate construction of the part or instru-
ment implicated ; any description which falls short, even
in the minutest particular, of this desideratum, will not
afford the conditions for a true interpretation. Now,
Sir, it is precisely in this respect that modern science
excels ; for it is remarkable, that although the great
anatomists of former times had so often approached the
final limit, they had, almost without an exception, failed
in the last essential step. The illustrations of this position
are numerous and indisputable; among them I may
select the muscular substance, which has of late years
been so successfully illustrated, especially by a most accu-
rate observer and admirable physiologist, Mr. Bowman.
It has at length become evident that the last refinement
of microscopic research was requisite to reveal those
facts which promise, in this advanced age, to solve one
of the greatest mysteries of animal existence—the nature
and cause of muscular contraction. It will be perceived
I here allude, first of all, to the significant fact that the
ultimate fibril is made up of either of two substances,
distinet in their chemical constitution, or of two forms
of the same substance, in different states as to molecular
arrangement, the difference being indicated by difference
of refractile power: and, secondly, to that equally im-

2
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educed by the new school of physiology, is this—that in
all organized beings, whether vegetable or animal, vas-
cularity is secondary and subordinate, not primary or
essential; that it may therefore be altogether dispensed
with, as it is affirmed is the fact not only in the lower
plants and animals, where the absence of vessels is ad-
mitted, but also in the early embryonic condition of all,
including the highest classes of animals, the human
being forming no exception. It 1s also maintained, that
in morbid processes, involving acts of assimilation, depo-
sition, and absorption, the agency of the vessels is, as in
the normal state, indirect, and in subjection to other and
preceding processes.

In a question like this, it would be vain to attempt any
definition of the ultimate nature of the vital forces, or to
determine the exact manner in which they are related to
the matter of organic bodies. Nor need this either sur-
prise or discourage the student of physiology, for the
same difficulties beset the path of the natural philoso-
pher. If wemay judge by the tone of argument assumed
by some of those who have written on this subject, it
might indeed be supposed that all the difficulties attend-
ant on the investigation of natural phenomena were con-
nected with those of life, whereas the reality is that we
know just as much of the vital forces as we do of the
physical. Who, for instance, knows anything of the
nature of light, of heat, of electricity ¢ or, who can assign
their intimate relations with the material substances
necessary to their manifestation? But, as the want of
this knowledge has been no barrier to the successful in-
vestigation of the conditions, laws, and effects of these
subtle physical forces, so the absence of all acquaintance
with the abstract character of the vital powers need be
no obstacle to the most searching examination of the
question now before us.
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of language, may be readily granted ; but it must not be
forgotten, that science sustained the irreparable loss of
never having the collected and elaborated conceptions of
HuNTER's genius, on some of the highest subjects that
can engage the human mind.

Freed from these extrinsic circumstances, and dis-
missing for the time the question of the ultimate nature of
the vital forces, there is no difficulty in comprehending,
with the more exact knowledge of the present day, that
Hu~TER had a clear perception of two of the most im-
portant principles connected with the science of organiza-
tion : first, that vital forces are not restricted to the solids,
but also are possessed by, or are displayed in, the fluids
of the animal body, and especially by the blood ; second,
that vital forces are possessed by, or are observed in,
parts of the body which are non-vascular.

Reasoning in support of the first and most fundamental
of these propositions, he 1s particularly concerned plainly
to demonstrate, that the mere form assumed by matter
has no influence whatever on the essential properties,
although, as one of his commentators truly remarks, we
are, from habit, more accustomed to connect the idea of
life with a solid, than with a fluid. In the treatise on
the Blood these principles are set forth in this profound
and significant passage: “In all matter the property
does not depend upon structure, or configuration, but
upon the compound,” or essence, as it might be termed.
This axiom I may, for the occasion, thus illustrate :
the compound matter called water, composed of two
volumes of hydrogen and one volume of oxygen, may be
either in the solid, liquid, or gaseous form; and yet,
although the secondary qualities are different in each
state, so that ice is solid and resisting, water liquid and
mobile, and steam elastic, in each of these forms the
fundamental nature remains unchanged. And so it is
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according to certain laws, till intermixture is effected.
This phenomenon, which was denominated by the author
of the discovery endosmose, was supposed by him to
have a marked influence on the movement of the organic
fluids. Up to this time, however, no apparatus was
known in animals to be superadded to the vessels, which
were therefore supposed to be the immediate agents of
all secretion, absorption, and nutrition; but, when the
great discoveries of SCHLEIDEN, SCHWANN, and HENLE
showed that wherever secretion or absorption, or nutri-
tion was going on, there was organic membrane inter-
posed, either in the form of nucleated cells, or in that of
the epithelia of the glands, or in the character of delicate
sheaths, as in the sarcolemma of the muscles, the prior
researches of DUTROCHET assumed a much higher signi-
ficance, as offering a probable explanation of that double
current, which, whatever may be its real nature or
amount, must be incessantly going on in the molecular
actions of nutrition. How clearly with the new light
concerning extravascular action, do we perceive the reason
of that double error, which so long served for the conten-
tion of two leading schools of physiology; the one class
of disputants affirming that parts, wanting vascularity
like the epidermis, were therefore inorganic; whilst the
other, objecting to the position that any part of a living
body could be otherwise than organized, contended that
the vessels were the only agents by which this could be
effected.

In consideration of the vast importance of the now
generally received doctrine respecting the nutritive
action, 1 may, perhaps, be excused for the introduction
of one well-marked illustration. The instance I would
select is that furnished by the process of development or
formation of the new being ; and, in order to prevent any
supposition that vessels might be in some way or other
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in these last years, received a vast accession of facts;
indeed, it might almost, without using an exaggerated
expression, be said to have experienced a new creation.
This study has at all times engaged the attention and
stimulated the industry of philosophic anatomists, and
for this sufficient reason, that, by revealing the primitive
types of the various organs, it enables the observer to
distinguish between the incidental and the essential.
This has been, and will continue to be, the great and
lasting interest of the inquiry with reflecting minds.
But the admirable and extended researches of late years
have placed the whole subject of embryology in a new,
and, as regards the practitioner of medicine, In a most
important light, by demonstrating the almost marvellous
unity, which runs not only through the lower grades of
the animal kingdom, but also pervades the various classes
of the mammalia. To insist upon the importance of
never losing sight of this great fact of organic unity,
may indeed to some appear trifling or superfluous; but
late experience, and especially the admirable researches
of Professors WEBER and SmarpEY, have plainly shown
us, in the instance of the placenta, what a penalty, in the
shape of prolonged ignorance, disappointment, and angry
discussion, might have been avoided, if unity of structure
had been years ago taken for our guide.

In another division of embryological research, the in-
quiries of one of the most profound anatomists in Europe,
Professor E. H. WEBER, have shown, in connexion with
some lately recorded cases of hermaphroditical forma-
tions, that the most unusual, and even fizarre deviations
from the ordinary rule, like the perturbations in the
planetary movements, often afford the clearest confirma-
tion of a general law. The structure discovered by this
original observer, the vesica prostatica, or utriculus virilis
as HuscHkE proposes to call it, is a most remarkable
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ever been obtained. Thus, in the vegetative existence,
we can distinctly trace the new organic matters intro-
duced into the interior of the system, through many, and
in not a few instances, through all their manifold and
important changes, till at length, having served their
purpose, and constituted for a time a component part of
the machine, they are cast out to be replaced by new
supplies. That there is an incessant molecular destruc-
tion, or, to speak more correctly, mutation of the living
body, is indeed no new truth, since it has been known
from the infancy of science. ¢ Life,” to borrow the
eloquent language of CuviER, ‘“is a continual vortex,
of which the direction, all complex as it is, remains con-
stant, as well as the kind of molecules propelled by it ;
but not so the individual molecules themselves which
change without cessation, so that the actual matter of a
living body, although it is the depository of forces which
will constrain future matter to march in the same direc

tion with itself, will soon be there no longer.”

But it is a very different thing to know the general
fact of this eternal change, and to be able, as we now
are, by the aid of organic chemistry, to trace each act of
the metamorphosis ; to be able precisely to define what
becomes of the saccharine and fatty principles of the food ;
to be able to follow the albuminoid matters, the phos-
phorus, the earthy, alkaline, and metallic salts; to have
a clear perception to what particular class of organs they
go ; how they are used up in the production of different
kinds of force, or n the formation of various secretions ;
and finally, to find in the very débris and excreta of the
body the sure and certain measure of the vital action
itself. It is a great fact to know that no force is gene-
rated, that no heat is evolved, that no motor power is
produced, that no nervous action takes place, nay, that
even no thought passes through the mind, without equi-
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Our acquaintance with the properties of the nucleus of
the organic cell has been elucidated, for example, by the
test of acetic acid and the observed effects, as in
the case of the nucleated blood-disc of the oviparous
vertebrata. The distinguished German physiologist,
HuscukE, has given us another of these delicate tests,
in the instance of the hepatic cell, where he found, by
the addition of nitric acid, that the yellow tint of the bile
around the nucleus, noticed by other investigators, be-
came deeper. These and all other researches show
further the supreme importance of the cytoblast, the
high merit of first pointing out which, belongs to that
eminent physiologist, Dr. MARTIN BARRY.

After the great principle of nervous conduetion had
been firmly established, it became a point of the highest
moment to determine the true limits of consciousness.
The founder of scientific neurology had indeed himself,
by clearly marking out the distinction between the
respiratory and voluntary movements, given a most im-
portant indication in the right direction; but it was
reserved for my distinguished friend, Dr. MARSHALL
HaLL, to discover, as a purely independent force, co-
ordinated by special structures, and regulated by special
laws, that widely operating power which is centred in
the spinal system. It is a curious coincidence, that
nearly at the same time, when, by the discovery of the
organic cell, the actions of the vascular system, till then
held to be supreme in the vegetative life, were reduced
to their real and secondary sphere, the mask of sensation,
which had, in the higher animals, and specially in man,
so long concealed the essential character of a vast number
of nervous phenomena, was taken away; thereby enabling
the physiologist, for the first time, to obtain a true insight
into the extent of cerebral agency, as exhibited in the
various tribes of animated beings. Having distinctly
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all muscles are for this very reason supplied. If it be
objected that these are too refined speculations, it may
be answered, that, in investigating the ultimate actions of
the nervous system, the difficulty is to attain to the
necessary degree of refinement. How subtle, for instance,
is the relation existing between the true sentient nerves
and the brain. What is the nature of the impression,
which, in the act of perception, is presented to the mind ¢
does the latter take cognisance of the qualities of exter-
nal objects or of the altered state of the nerves A
vast variety of clearly-ascertained facts corroborate the
view so ably advocated by Professor MiilLLER, that in
all sensation, whether objective or subjective, the perci-
pient act invariably consist of the mind becoming ac-
quairted with the peculiar condition of the nerve of
sense, so that we have no knowledge except mediately,
either of the bodies around us or of their qualities. It
may indeed seem to be a more simple and direct mode to
suppose that the qualities of matter themselves are the
immediate objects of perception, and that the mind, for
instance, looks out through the optic nerve and eye, as
through a telescope; but this well considered is not a
satisfactory explanation, as in the case of hearing becomes
sufficiently apparent, for what is there in common be-
tween the vibratory movements or waves which impinge
on the acoustic nerve, and the sensation called sound?
The ultimate nervous actions being thus intricate and
involved, it is evident how vast a step has been gained
by separating definitely and for ever, the whole series of
phenomena called spinal from those of true conscious-
ness. This indeed, in a being like man, affected by
absorbing and ever-recurring sensations, is the sole clue,
both in health and disease, to avoid those mazes from
which, wanting such a guide, even the very masters of
our science did not know how to escape.
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that it contains no new elementary substance ; that the
peculiarities, as regards the material constitution of the
frame, relate to the secondary, not to the primary, forms
of matter ; and, especially, that we constantly encounter,
in the various parts of the animal economy, incontestable
evidence of proceedings and contrivances, which find
their counterpart, most imperfect it is true, in the labora-
tory of the chemist, and in the workshop of the mechanic.

As the interests of science require me to explain all
this, and to show the intimate relation that exists between _
vital action and the ordinary forces of matter; and as,
further, the whole progress of discovery shows how
universal i1s this connexion, I feel it incumbent on me
distinetly to explain that, in what I am about to state, I
allude strictly and entirely to the life of the body, and
in no degree to the spiritual part of our nature, which
I regard as an essence totally distinct from the bodily
frame.

With this explicit and all-important reservation, it
must be regarded as a fundamental truth, that physical
and chemical forces lie at the very bottom of all vital
action, or, to borrow the philosophic expression of a most
distinguished member of our profession, Dr. ARNoTT,
that life is a superstructure on physics and chemistry.
And this is not to be received in a general way, as a
point which, although necessary to be known, when once
admitted is then to be laid aside, allowing all the attention
of the observer to be concentrated on the peculiar or
living phenomena ; the fact must be kept prominently
and incessantly in view, whatever function be the subject
of investigation.

Moreover, it is to be understood that nothing but the
most accurate and refined kind of physical facts will
suffice. It would not, perhaps, have been anticipated,
that thedelicate experiments of LAVO1s1ER and LavLace,

3
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principle, I am desirous of stating what I feel assured is
the true view of the case. The proposition here assumed
as being of universal application in the organic creation,
I would thus state :—When in the ascending scale, a new
system of organs for the first time appears, its influence
as to essentials is invariably restricted to the circum-
stances which have led to its introduction; so that
however much it may modify, in a secondary way, those
organic structures which pre-existed, or which, in other
terms, were possessed by the higher, in common with
the lower, class of beings, the essential properties of such
pre-existing structures remain unaltered and intact—itis
here, as in the case of physical and vital forces, super-
addition, not substitution. For instance, with respect to
the nervous system, which for various reasons I prefer
to select, when this first makes its appearance, it has
essentially and fundamentally only reference to the phe-
nomena of sensation and volition ; that, in consequence
of such a superaddition, modifications, often of a most
varied and extensive kind, are made in the pre-existing
organs and their actions ; and further, that parts of the
nervous apparatus itself may then become associated
with the functions of those organs is most true, the
investigations into the extent and character of these
secondary relations, forming, in fact, a large part of
physiological study. If, then, in certain classes of the
simpler animals, digestion, respiration, secretion, the
maintenance of a peculiar temperature, nutrition and
reproduction, are accomplished completely and purely
by the forces which operate through organic tissues,
having no nervous nor, we may add, vascular system,
we may be assured that the essential part of all these
functions will depend on the same forces, notwithstand-
ing the introduction of nerves and vessels.

I am aware that the position here assumed is in oppo-
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he would, by half a century, have anticipated the great
discovery relating to the powers of organic membrane.
Nay, he was treading on such high ground, though
scarcely aware of it, that in the midst of his speculations
concerning the vesicle and central particle of the blood-
disc,—how little comprehended by his contemporaries,
witness the silence in which for so many years they
remained,—he was on the very verge of one of the great
achievements of modern science—the discovery of the
nucleated cell.

I need not point out, Sir, to you, who through a long
and distinguished career have inculcated the importance
of submitting experience to the guidance of science, and
who have so well appreciated the valuable assistance
afforded by minute observation in solving some of the
highest problems of pathology, that late research, by
demonstrating the occurrence of a series of subtle phy-
sical and chemical changes in the blood-corpuscles, has
given great significance to the facts of HEwson, It has
been ascertained by Dr. EMMERT, a German physiologist,
that when an inflammatory stasis is brought about, the
blood-discs give up their cruorine to the abnormally
liquefied plasma, and thence to the surrounding tissue,
thus tinting them, and clearly assisting in the production
of one of the technical characters of inflammation, red-
ness; a minute and interesting process, which has been
much elucidated in this country, especially by the
observations of Dr. OweN REEs.

The influence of chemical action is also equally strik-
ing. If an animal be the subject of asphyxia, it is
known that some particular cause induces a stoppage in
the capillary circulation of the lungs. How difficult it
has been to assign the true nature of this phenomenon,
which is the immediate source of all that follows, the
records of physiology prove; but it has at last heen
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satisfactorily established that it is owing to the want of
oxygen ; and the exact disturbance which occurs may be
inferred from the important fact, for which science is
indebted to that distinguished physiologist Mr.WmaRTON
Jongs, that when a stream of carbonic acid gas is directed
against the blood-vessels of the lungs of a living frog,
the red particles are attracted to each other and to the
walls of the capillaries, and thus induce that fatal stag-
nation in the retia mirabilia, which is the efficient cause
of all the mischief.

All this 1s most suggestive, by showing that any, the
most subtle, changes in the physical and chemical condi-
tion of the blood-cells, by modifying their repulsive and
attractive forces, will potently affect two of the most
vital actions of the body, as they have been often inter-
preted, respiration and circulation.

It is a natural transition to pass from the blood itself
to the minute capillary tubes through which it is trans-
mitted in the ultimate divisions of the vascular system.
Although it would not @ priori be expected that these
minute vessels, the phenomena of which it has been so
much the custom to regard as of a peculiar vital nature,
are those in which physical laws would have much place,
yet minute observation has shown that this is the fact. In
the discussions of that much vexed question whether the
capillaries had or had not vital powers by which they
modified the general force of the circulation, upon which
it is not necessary now to touch, one of the most essen-
tial facts of the whole vascular action was overlooked ;
it is this, that the mechanical arrangement of the tubes
in each different organ of the body is so contrived as to
modify the propulsive force of the heart, in consequence
of which a local and peculiar kind of circulation is esta-
blished in each particular part, according to its require-
ments. This fixed but adapted framework stamped in
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the very act of development on the ultimate division of
the circulatory organs is so definite and precise, that the
anatomist on seeing the minute vessels under the micro-
scope can predict to what particular class of organs they
belong. The mechanical disposition to which I have
referred may be briefly expressed by stating, that the
collective capacity of the capillary system varies in each
organ, when compared with the area of the terminal
arteries with which it is associated ; and as the capacity
of circular tubes enlarges in the ratio of the squares of
the diameter, and as friction increases in the inverse
ratio of the same measurement, we have the necessary
data for determining the relative velocity with which the
blood moves in the various organs. Hence the necessity
for those admeasurements which have been accumulated
by so many observers, and which to many persons may
seem to have no application.

As an illustration of the vast importance of the prin-
ciple in question, I would adduce the pulmonic circula-
tion, which corresponds in time and quantity, though not
in space, with the systemic circulation, an equality which
is brought about, partly, it is true, by the diminished
force of the right as contrasted with that of the left
ventricle, but also very importantly by the vast aggregate
area of the retia mirabilia, spread out over the air-cells.
Another subordinate but still mechanical provision is also
operative, the absence, namely, of that layer of the liquor
sanguinis which, in the systemic capillaries, is interposed
between the red corpuscles and the walls of these minute
canals, so that in the pulmonary plexus of vessels, it is
solids moving over solids, instead of, as elsewhere,
liquids upon liquids. It is the more important to insist
upon this fact, that the pulmonic circulation does, as to
the time occupied, and the blood transmitted, precisely
correspond with aortic circulation, since it is the clue to
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dissolved. The most obvious explanation of this phe-
nomenon would be, that some vital power defends the
stomach, during life, against the chemical solvent. But
when carefully investigated, it is found that the solution
takes place so rapidly as to affect the stomach whilst it is
so far alive, that its muscular coat would respond to
the galvanic stimulus; and, moreover, that even living
animals, earthworms and leeches, introduced into the
stomach, inclosed within perforated spheres, so that they
were guarded from muscular compression, are dissolved
by the gastric juice. These considerations point, then,
to another explanation; and in place of elucidating that
one among the many marvels of animal existence, the
defgnce of an organized tissue against an agent expressly
provided in the economy to act upon such substances, by
any particular vital property, we should rather seek for
the reason in chemical action resisting chemical action ;
or, in other words, it may be assumed that whatever
degree of protection is required, it being recollected that
this is only necessary when there is food in the stomach,
for at other times the elements of the gastric juice are
inclosed within the different orders of epithelium cells,
is furnished by the defensive mucus of the organ.*

Warned as I am by time to bring these remarks to a
conclusion, there is still one branch of organic science,
comparative anatomy, which, especially in combination
with embryology, is so essential to the enlightened study
of human anatomy, that I must, Sir, solicit your in-
dulgence whilst 1 briefly allude to it. It has been one

*® Since this Address was delivered, I have read a very interesting case,
confirmatory of the views here advanced. At the meeting of the Pathological
Society, on February 8, 1848, Dr. Robert Barnes exhibited a specimen of
extensive perforation of the human stomach, from post-mortem solution by the
gastric juice. The body was examined twenty-five hours after death, and still
retained warmth ; rigidity was very slight.—London Med. Glaz, Feb. 18, p. 298.



46

object of this Address, to point out the assistance that may
Justly be anticipated from the full adoption of the great
principle of organic unity, as a means of interpretation.
But to render this available, the most extended researches
are required; for, otherwise, some secondary and adapted
form is liable to be mistaken for the typical and essential,
to which, I need not remark, this doctrine of unity alone
applies ; and if one error of this kind be committed, the
whole series is not only thereby vitiated as to any true
generalization, but even, as we have so often witnessed,
the most profound errors are sure to be the result. Now
the only source from which the necessary number of dis-
criminative illustrations can be obtained, is comparative
anatomy,—a science which offers such clear, trustworthy,
and, when rightly apprehended, such simple and yet
connected analyses of structure, that it may be regarded
as constituting the very mathematics of philosophic
anatomy.

But there is another, and to those who are interested
in the improvement of medical education, a most import-
ant consideration connected with this subject. From
my own experience as a teacher, I have no hesitation in
expressing my conviction, that no one circumstance has
tended so much to cramp the mind of the student in
respect to one of the most essential of his pursuits, than
the practice, till late years universal, and even now but
too general, of introducing him to whatever knowledge
he may attain to in the science of organization, through
the exclusive portals of human anatomy, where all is so
elaborate, modified, and therefore obscure. On the
other hand, there is such an unbroken chain of connexion
linking together the various classes of organs in the
animal series, and the successive additions and develop-
ments proceed by such short steps, that the observer is
conducted from simple to compound, much in the same
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way as the geometrician is led certainly, but almost m-
perceptibly, from the primitive and self-evident axiom to
the final demonstration of a complex proposition. It is
thus that while the student is obtaining a practical
acquaintance with facts essential to the due com-
prehension of the human formation, he is at the same
time acquiring that inductive frame of mind, which will
be of invaluable aid in a science like that of medicine,
where the phenomena, however arbitrary they may seem
to be, observe, on the whole, a regular and definite
sequence.

Although I do not dwell on the bearings of this
pursuit, in relation to the philosophic study of organiza-
tion in general, because it may be thought that these
concern rather the naturalist than the physician, the
period is, doubtless, approaching, when the highest
applications and the widest generalizations of this
elevating science will be deemed to be among the most
essential requirements, as assuredly they will constitute
the highest charm of a liberal professional education.
It is no insignificant indication of the coming change
that the profound researches of one, who by his genius
no less than by that enduring and ever vigorous industry
which knows no pause, is marked by common consent
both as the successor and the peer of CUVIER, are fol-
lowed with increasing interest by the professors of medi-
cal science. It is, indeed, a great fact in the teaching
of human anatomy, that we can use the admirable
nomenclature of Professor OwEN—neurapophysis, haeema-
pophysis, pleurapophysis, words which fall on the ear as
embodying for the first time the deep truths of embryo-
logy and philosophic anatomy ; that the terms homology,
type, analogy, are become familiar as household words ;
that we can, without the fear of bewildering our hearers,
hold up the archetype vertebra as the significant symbol
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witness two most striking examples of the frail and uncer-
tain tenure of human life, so striking, indeed, in one
case, as to have excited a most intense and widely-spread
sentiment allied to awe and amazement. In the midst
of an honorable career, two of the most eminent mem-
bers of our profession have been removed from among
us by the hand of death. The highest honours that
await those who are distinguished in the profession of
surgery had been attained by those whose loss we now
lament ; both were members of the Council of this
College ; both had held the responsible office of teacher ;
both were attached as surgeons to large and important
hospitals. They had thus extended opportunities of
benefiting, by the direct appliance of their skill, the
inmates of those noble institutions ; whilst by instructing
others designed to follow in the same steps, the stores
of practical knowledge acquired in an ample field of
experience, became subservient to the general good of
this vast empire.

The late Mr. LisToN occupied a large space -in the
public eye; he was, in truth, marked out as one of the
first surgeons of the day, not only in England, but
likewise in foreign countries; and, as a bold and skillful
operator, he had few competitors, and no superior.
Although I had the honour of his acquaintance, and,
indeed, was under obligations to him for much kind
attention rendered to one most nearly connected with
myself, yet not having enjoyed any personal opportunities
for forming a just estimate of his professional career, I
have thought I should best discharge the tribute due to
his distinguished merits, by presenting to you, on this
public occasion, the estimate placed upon them by one
who, during a series of years, had watched his progress,
and rejoiced in his success. Through the kindness of
a mutual friend, I have been favoured with some most
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yet one saw it effecting the details of the nicest piece of
autoplasty with extreme neatness. He had a strong
mechanical turn, fond of instruments, as instruments,
and very successful in changing them for the better.
His great object was to simplify everything—instru-
ments most especially-—being convinced that the degree
of their simplicity was the degree of their perfection.
He had great courage, and at the same time great self-
command ¢z arduis. Trifles put him out of humour, espe-
cially in ordinary life ; but grave accidents and untoward
happenings, when professionally occupied, calmed him
the more; like certain generals, martinets going into
action, but cool, polite, and considerate the moment
that shot and shell come thick around them. He had his
feelings under tight command ; a circumstance, however,
which in no degree implied their absence. I have seen
him rush from the operating theatre, and weep and sob
like a child, after a great operation (lithotomy) which he
had to complete for another surgeon; but, until the
operation was over, there was no sign of softness. At
his father's grave he showed much emotion.

“He had great self-reliance, for, feeling and knowing
his powers, he never doubted them, and they, in turn,
never deserted him. He had also great self-resource.
In difficulties he had an admirable instinctive tact in
extricating himself. Obstructed by some unforeseen
event, in the middle of an operation, for example, he did
not stop to think, or talk, or consult, but on the instant
the thing was done necessary to overcome and meet
the obstruction; and, in ninety-nine cases out of a
hundred, after-reflection would only assure the on-
lookers it was the best move that was made on the
spur of the moment—that nothing else would have done
so well.

“ He had great powers of diagnosis; a touch and a
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most rare, is the highest tribute to his science and his
skill.

As Mr. ListoN was known to the professional, as well
as to the general world, in an especial degree, as
a bold and successful operator, the interests of science, no
less than those of humanity, demand at my hand, in con-
cluding these remarks, the explanation that, although
when it was necessary he liked to operate, yet, when any
doubt existed, he scrupulously avoided the use of the
knife. So strongly was he, indeed, impressed with this
sentiment in late years, that he observed, in writing to a
professional friend in Edinburgh, My principal business
is to prevent people from operating.”

May this be a warning to the junior members of our
profession, who might otherwise, carried away by the
dazzling success of the brilliant operator, forget that,
after all, the highest triumphs achieved by the hand are
but opprobia, which it is the great end and mission of
scientific surgery to lessen or prevent.

The late Mr. MoRrGAN, although not occupying so
prominent a place as the late Professor of Surgery in
University College, was a most admirable surgeon and
an excellent physiologist. Owing, however, to a certain
reserve, partly natural and partly the result of circum-
stances, he was retiring in his general intercourse with
the world ; and this, joined to an utter aversion of all
display, unquestionably prevented Mr. MorGAN’s high
qualifications attracting that general notice which they
merited and invariably received, among those who had
the best opportunities for forming a correct judgment.
A gentleman occupying the first rank in surgery* thus
expresses himself: “ Mr. MoRGAN possessed great
powers of perception, which gave him an acute insight
into disease, a most ready memory that brought his past

* C. A Key, Esq.
4
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with the operation of noxious impressions on the system
generally.

The most interesting of these scientific contributions is,
however, the admirable account of the mammary organs
of the kangaroo. Many of the most important and re-
markable of the peculiarities which distinguish this class
of marsupial animals, were first accurately described by
Mr. MoRrGAN, especially the inferior mammee and the
remarkable compressor muscle forming a part of that
most beautiful series of contrivances, including the
peculiar conformation of the tongue and the fauces,
which was subsequently so fully investigated by Mr.
OWEN.

In private life Mr. MorGAN was beloved and esteemed
by all who enjoyed his friendship. One who is himself
no less distinguished by scientific attainments, which
have secured him an European reputation, than by those
private virtues which have commanded an universal
esteem,® in a communication with which he has favoured
me, observes of his lamented friend, that he was ardent
in his affections, liberal as to his benevolence, and of an
open and generous nature. When it is known that to
these traits were joined an entire truthfulness and child-
like simplicity, so often the accompaniment and the orna-
ment of a talented and refined mind, we shall not be
surprised that his friendship was highly prized, and that
his death was most sincerely lamented.

Having discharged this most painful duty,—how imper-
fectly none can feel more vividly than myself, T must, Sir,
bring to a conclusion this Address, in which I have tres-
passed so largely on your time and attention. The
general inference which we are justified in drawing from
the whole of this exposition, must be regarded as most

* Thomas Bell, Esq.
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There is, moreover, an advantage equally important
with the preceding, which is not, however, appreciated ;
or which, it might rather be said, is directly opposed to
a very common impression; I allude to the admirable
simplicity of the structural anatomy of the present day.
How readily does the mind apprehend and retain such
truths as these ; that all secerning organs, whether these
are serous membranes, mucous membranes, or glands,
have essentially but one structure, that of the epithehal
cells; that all organs, muscles, nerves, cartilage, and
even epidermic parts, bear one definite relation to the
blood-vessels, all being extra-vascular ; that formations
apparently the most dissimilar,—the salivary glands, the
lungs, and the liver,—are formed upon one common and
readily comprehended plan. It mustfurther be remarked,
that not only are the leading principles thus stamped
with that highest character of truth, simplicity, but like-
wise that the evidence by which they are made apparent
to the mind through the senses, is equally plain and
satisfactory. It may be unhesitatingly affirmed that of
all the means yet devised for demonstrating the structure
of the human body, none are comparable, as to exquisite
clearness and distinctness, with those afforded by well-
prepared microscopic specimens. No dissection, how-
ever minute, no preparation which is the mere produc-
tion of the scalpel, can approach in delicacy, definition,
or beauty, to the results of minute injection or successful
sections. In support of this assertion, I can adduce my
own experience as a teacher, and if further confirmation
be needed, I may appeal to those who have availed
themselves of the admirable microscopic demonstrations
delivered within the walls of this theatre. It isa source
of sincere congratulation that such ample means of illus-
tration have been thus provided; and as these Lectures
were established by the Council of this College, before I
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bearing more precious in the fallen estate of our nature ;
since they reveal with a clearness which no argument
can touch, and no sophistry can shake, the sublime
spectacle of a creation ruled by order and by law;
which chance and accident have and can have no place;
where each atom, though never seen by human eye, is
known to have its exact position preassigned, and its
endowment predetermined ; where each component ele-
ment of the mighty whole, though so subtle that the
mind is incompetent even to conceive of its nature, 1s
yet so impressed with a fixed and unchangeable cha-
racter, that the way in which it will behave, the con-
ditions being known, can be certainly predicted. And
all these evidences of the supreme subordination of phe-
nomena to law, are not, 1t must be remembered, displayed
in mere dead matter ; they are as plainly revealed in all
the varying and seemingly uncontrolled actions of ani-
mated beings.

These things being so, can any one, in the calm exercise
of his judgment, imagine it possible, that in the highest
realm of ereation, m that which is placed supreme over
all, there should be no order, no law ? Is it reasonable to
suppose, that whilst the whole material world is duly
and mathematically regulated, that in that, which it
would be mere weakness to deny 1s a part of a connected
whole, that in the circle of the moral phenomena, dis-
order and chance should for the first time be introduced,
to mar and disfigure the harmony of all the rest? Such
an exception, such a deformity, would, if true, be with-
out a parallel in the universal creation, so far as it is, in
this passing hour, permitted to man to know. Having,
then, a conviction that there are such things as moral
laws, where, it must be asked, are we to seek them? In
the midst of the infirmity and fickleness of the human
mind, which, changing with every age, and vacillating












