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time and all your energies. You should always keep
this in view and work steadily from the beginning. I
insist strongly upon this, as I know it is not an un-
common practice for students of medicine to lose a
good deal of time during the first year of the curri-
culum. Released from elementary study, treated in
medical classes with perhaps more consideration than
he may have been accustomed to, thrown upon his own
resources, already regarded at home as an embry-
onic doctor entitled to some deference, with examin-
ations apparently far in the distance, the student is
accustomed to let time slip away with little or no
progress made in the acquisition of knowledge. From
an intimate acquaintance with students of medicine for
at least ten years, I have formed the opinion that this
arises to a considerable extent from the fact that they
think of each subject in the curriculum too much as if it
were isolated, as if it had no direct connection with the
profession, instead of regarding it as part of the training
which experience has led us to adopt as the best for a
medical man. He is apt to suppose also that the earlier
studies of the curriculum are less important than those
towards its close, and that, therefore, he can afford to
pay less attention to them. Thus, the student may feel
little or no interest in the study of biological science,
or in the more technical details of anatomy or of chem-
istry, because he does not see any bearing which know-

ledge of this kind has on the detection or treatment of
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disease. Now, I think that it is vain to attempt to
dispel this illusion by trying to show that a knowledge
of certain botanical or zoological facts, or of many of
the minute details of anatomy, or of chemistry, are ne-
cessary in the practice of medicine or of surgery. It is
a fact that much of this knowledge may be forgotten,
and that many men of great natural ability have ac-
quired much distinction in the diagnosis and treatment
of disease who have been singularly illiterate in this
respect. If, however, you regard the course of educa-
tion presented to you, not so much as a means of stor-
ing up an immense assemblage of facts as an intellectual
training fitted to call forth those powers of observation
and of correct reasoning which are essential to the suc-
cessful detection and treatment of disease, then you will
recognize the true relative importance of those branches
of study to which I have alluded..

After you have graduated, what is to be the work of
your life? The detection and the treatment of disease, and
the advancement of the medical and surgical arts. You
will observe that I recognize the advancement of his
profession as part of the work of every medical man.
I believe this view is held by many in the profession, but
not nearly by all. Consequently it must be insisted on,
and it is well that you should accept it even at the
beginning of your studies. Every man is bound to do
what he can to improve medicine and surgery, and to

add to the general store of knowledge. By so doing,
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he will live not for himself alone, but for others. The
question then arises, How are you to be trained for
this work? Experience has suggested a certain course
of study the subjects of which may be grouped as fol-
lows:—(1) General knowledge, such as ought to be
possessed by every well educated man; (2) Scientific
knowledge, such as an acquaintance with botany, zoo-
logy, and chemistry; (3) A knowledge of anatomy,
physiology, and pathology, the sciences which form the
groundwork of medicine and surgery; (4) A knowledge
of materia medica, or the physical, chemical, and phy-
siological properties of the substances used as remedies ;
and (5) A special training in the diagnosis and treat-
ment of disease, comprehended under the names of
medicine, surgery, and obstetrics. In addition to all
these, there is a course of instruction in medical juris-
prudence, in which you will be taught how the medical
man may aid the law in the detection of crime. Now,
what I wish to point out is that all these branches of
study are related to each other, and that each division
may be regarded as preparatory to what follows. Per-
mit me to make a few observations on each of thesc
departments.

First, with regard to general education. There can be
no doubt that the general education of the student of
medicine is undergoing, from year to year, a marked
improvement. This is shown by the quality of the papers

now written by many candidates at the preliminary ex-
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zoology, and consequently many men have entered the
profession ignorant of these sciences. A knowledge
of chemistry, from its more obvious relation to the
medical art, has been required by the great majority of
examining boards, but men have been in the profession
who knew little or nothing of the most elementary chemical
facts. One of the most valuable services rendered to
medical education by the Scotch Universities has been
the importance they have always attached to scientific
studies. They have sent forth from year to year men who
have had a considerable acquaintance with biology and
chemistry. Many of these, leaving the paths of medical
or surgical practice, have devoted their lives to science and
contributed to its progress; whilst others, settling here and
there over the land or in our colonies, have, by their
obvious acquaintance with scientific facts, done good service
by showing that the physician or surgeon was not a narrow
specialist, but one who took an intelligent view of all
natural phenomena, and who had a deep sympathy with
scientific progress. For my own part, I deeply regret the
tendency now shown by some reformers in medical educa-
tion to separate a training in biological science from the
ordinary curriculum of the profession. It has been proposed
to place the biological sciences among the preliminary
subjects. This would, I think, be a grave mistake. No
one desires more keenly than I do to see biological science
taught as a branch of a good general education suitable for

all classes of the community, but I think the knowledge of
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biological science required by a well-educated medical man
ought to be something more than mere general knowledge.
He ought to have a training in the methods of biological
science ; his powers of observation, of classification, of
generalization, of accurate description, ought to be culti-
vated, and I know of no better way of doing this than by
the study of biology in its various departments. Place
these subjects in a separate category if you will; let the
student study them and pass an examination on them
prior to the beginning of medical studies properly so called,
but do not remove them from the medical curriculum,
nor render attendance on special courses of instruction
optional.

Training in general biology will prepare the student for
entering on a consideration of many of the problems of
anatomy and physiology. The morphological studies of
the botanist and zoologist lead the way to an intelligent
comprehension of function. Morphology, also, no doubt
is the correct basis for scientific classification ; but it de-
rives its importance, in my opinion, as a branch of medical
training by preparing for physiology, or the science of
function. Again, the systemic study of comparative ana-
tomy, which is the basis of zoology, helps one to appreciate,
to fix in the memory, and to take an intellectual grasp of
many of the facts of human anatomy. The structure of
the human body, a knowledge of which is the very ground-
work of all the other departments of medical study, is after

all only the structure of one animal. It is possible to study
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it in an isolated way ; it is possible for a man to know it
nearly as thoroughly as he might know the mechanism of a
watch ; but this mode of studying it, though good enough
for some practical purposes, is eminently unsatisfactory and
unphilosophical. How much more interesting it becomes
when illuminated by the light of comparative anatomy, and
when the student feels that he has laid out before him a great
plan of structure, modified here and there by special circum-
stances for special purposes ! But the botanist and zoologist
do not deal with morphology alone. They also treat of
the physiology or functions of plants and animals, and
thus they prepare the way for studying the more complex
physiology of man. Comparative physiology is the co-
relative of comparative anatomy. Neither are taught by
one man, but by several. They take a wide sweep, and a
knowledge of their range gives an intelligent and philo-
sophical view of structure and function, which could not
otherwise be obtained.

The importance of the study of chemistry is so obvious
that little need be said to recommend it, more especially as
this formed the subject of the able address of my colleague,
Professor Ferguson, last year. Chemistry leads the student
at once to the root of the matter, and asks him to study
the nature and properties of the elements which form all
things ; it leads him on to the study of the more important
compounds ; it shows how these are built up into still more
complex substances; it trains the mind to habits of ac-

curacy, inasmuch as many of its most fundamental con-
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ceptions depend on scrupulous attention to weight; it
accustoms one to the methods of synthesis and of analysis
which are applicable to many other departments of know-
ledge ; and it gradually unfolds a series of theories and
hypotheses to explain chemical reactions, and gives us a
glimpse into that world of molecular movements which are
the hidden causes of chemical and physical phenomena. So
far, the study of chemistry is an intellectual training of a
high character ; but, in addition, the science is a storehouse
of facts regarding air, water, food, and substances used
as remedies, with which every medical man must be ac-
quainted. The department of organic chemistry is also
of high importance to the student of medicine, more
especially in the field of what is known as physiological
chemistry, or the chemistry of the processes going on in
the body. The substances introduced into the body as
food, those thrown out of it as excretions, and those which
form its tissues and fluids, are mostly of complex chemical
composition. To understand their true nature and affinities,
or to see how they may be built up or broken down in the
body, in health or in disease, one must be acquainted with
the general principles of organic chemistry. Physiological
chemistry is still an obscure department of the science, but
it is becoming less and less so every year. There are many
able men working on the Continent at some of its problems,
and we may feel assured that every advance made will help
us in understanding physiological processes, and how these

may be affected in disease. The time is not far distant
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when a skilled chemist, who has also had a training in
medical studies, will be attached to all our great hospitals,
and whose duty it will be to analyse for the physicians and
surgeons morbid fluids or tissues. At present we know
very little of the chemical actions connected with patho-
logical changes, but it is a department of science which, in
my opinion, is likely to reward those who have the courage
to face its difficulties.

At this point I wish to remark that the study of general
physics does not receive the amount of attention in our
medical curriculum which it deserves. The knowledge of
physics required in the preliminary examination is elemen-
tary, and not sufficient for the student when he approaches
the subject of physiology. In describing the mechanism of
the body, whilst we no doubt base our remarks on mor-
phology, we nevertheless find it necessary constantly to
refer to physical phenomena and to physical laws. Animal
movements involve problems in mechanics, the study of
contractility, or of nervous actions, necessitates a general
knowledge of electrical phenomena and of electrical ap-
pliances, the circulation of the blood is that of a fluid
through elastic and contractile tubes, driven onwards by
the intermittent movements of the heart, the eye is a
camera, and the ear is an acoustic apparatus. As a teacher
of physiology, I have often been embarrassed by the
student’s want of information regarding physics, and my
time has been taken up explaining elementary facts when

I ought to have been presenting the physiological side of
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others, It will be so to the man who endeavours to
acquire a knowledge of it merely by reading books; it
will over-tax his memory and crowd his mind with a
multitude of ill-arranged facts; but it will not be unin-
teresting to the man who strives after a practical
acquaintance with it, to one who during the first two
years of his medical studies spends much time in the
dissecting room. Here he will gradually so become
acquainted with the facts as to make them part of
himself; he will become familiar with them without
burdening the memory. This is the kind of anatomical
knowledge towards which you should strive, and which
will be of the greatest service to you in your after-life.
I can recal two maxims, taught by the late Professor
Goodsir whilst I was a student of anatomy, and 1
mention them to you because I found that attention
to them lightened the labour of anatomical study and
shed a lustre around accumulations of facts which would
otherwise have been uninteresting and uninviting. The
first was, never to conclude that I knew any point of
anatomical detail, until I could either picture it to my
mind, that is, make a mental image of it, or until I
could sketch its outlines with a pencil and paper. Try,
whilst studying the relations of organs, or of vessels, or
of nerves to see the real thing and to impress its picture
on the mind. Sometimes this may require repeated
effort, but after it has been once fixed, you can recal

it at any moment and see it with the “anatomical eye.”
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claims of anatomy upon you, and I trust that no im-
patient desire to become acquainted with the phenomena
of disease at too early a period of your curriculum will
prevent you from paying proper attention to anatomical
work.

Closely related to anatomy, there is physiology, or
the science which treats of function. Cultivated at
first by anatomists, it was regarded for centuries merely
as a branch of the parent science, and it is only in
recent times that it has reached the position of a
separate department.! During the past thirty years or
so, physiology has made rapid progress, and it is now
a study not only wide in extent, but having most
important practical relations to the medical profession.
Physiology deals with function ; its province is to ex-
plain the operations going on in the living body. Its
basis is morphology or structure, inasmuch as manifestly
we must first know the structure of organs or systems
before we can understand their functions. But its recent
rapid progress has been mainly due to the increased
application to physiology of those experimental methods
which were hitherto mainly employed by the chemist
and physicist. The introduction of these methods was
due to a recognition of the fact that the operations
going on in the living body are essentially the same in
kind as those in the domain of chemistry and physics,

! For example, the chair which 1 have the honour to occupy in
this University was founded only in 1839,
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So long as they were believed to be different, so long
as they were supposed to be due to the action of specific
vital principles, or to properties inherent in tissues or in
organs, they were deemed mysterious and beyond the
sphere of the chemist or of the physicist. But, one by
one, - operations, once regarded as admitting of no ex-
planation except that they were due to the action of
a vital principle, have been shown to depend on physical
conditions. The term wvital, therefore, has now a limited
significance, and probably, as science advances, its sphere
will become more and more circumscribed. The appli-
cation of a new method in science is invariably followed
by a great extension of knowledge. Hence is it that
in recent years numerous facts regarding the mechanism
of the body have been brought to light by the labours
of physiologists who have worked in their laboratories—
weighing, measuring, registering—in the same spirit and
often with the same appliances as the physicist or the
chemist.

The inductions of physiology are founded wupon
facts collected from the following sources:—(1) Mor-
phological, or those relating to structure ; (2) Eaperimental,
or those derived from experiments made on man or on
the lower animals; (3) Clinical and Pathological, or those
observed in the course of disease and by post-mortem
examination. In collecting facts from these sources,
the physiologist now makes use of all physical and

chemical appliances within his reach. In the investiga-
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its data may be a practical guide to discovering the re-
lations of coal beds. Whilst a purely utilitarian view of
any science has always a cramping effect, a practical
tendency is beneficial : it enlists a wider circle of sup-
porters and cultivators, and it fulfils one of the great
ends of science, the benefit of humanity. We may fairly
regard every physician and surgeon as in a sense a
physiologist. He watches from day to day the effects
produced by the actions of remedies, the effects of dis-
ease, or the influence of surgical operations: all of these
are experiments on men, produced either by himself or
by morbid causes; they are in a -sense as truly experi-
mental as those made by the physiologist in his laboratory.
Thus we are all working at the elucidation of the same
problems, though in different circumstances. This con-
sideration should also induce us to stand shoulder to
shoulder in our efforts to resist the assaults of fanaticism
or of ignorance, and in the desire to advance the medical
and surgical arts.

Although I run the risk of being charged with unduly
magnifying the importance of the subject which it is my
duty to teach, I must be permitted to say something
more about it. Although physiology is interesting as
a science by itself, still, students do not sufficiently
estimate its importance until they leave its class room,
and pass on to the clinical wards. They are not to be
blamed for this. Many of the facts brought before them

are new, and although they may be interesting they may
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on the influence of the nervous system, and on animal
heat. In recently studying the life and works of this
master of science, nothing impressed me more than
the constant references he makes to physiological facts
and laws as affording an explanation of surgical
diseases, and of the processes by which these might
be cured. He was a great physiologist, and he brought
his knowledge to bear on every detail of his surgical
practice. In this respect, many other distinguished
surgeons have followed Hunter, so that their success
in devising new modes of treatment has been due not
only to their anatomical knowledge, or to their dexterity
as operators, but also to the insight they had into
physiological and pathological conditions. Thus the art
of surgery, aided by physiology, has advanced with won-
derful rapidity, and it would not be difficult to give
illustrations to show that surgical experience has added
not a little, in return, to our knowledge of normal
processes.

This method of studying disease becomes more striking
when it is based not only on physiological, but on patho-
logical knowledge. What is pathology ? Strictly speaking,
it is the science which treats of morbid function. There-
fore, it is the co-relative of physiology, which has to do
with normal function. There is a department of pathology,
however, called pathological anatomy, which treats of
the appearances, either as shown to the naked eye or

revealed by the microscope, of morbid or diseased organs
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or tissues. Pathological anatomy holds the same relation
to normal anatomy as pathology does to physiology.
Anatomy and pathological anatomy treat of structure,
physiology and pathology treat of function. This is no
doubt an artificial classification, implying a distinction
between what is normal and what is morbid, whereas we
know that, as a rule, so-called morbid processes are merely
modifications of normal processes. For practical pur-
poses, however, it is very convenient to use these
distinctions. It is interesting to study the gradual devel-
opment of pathology. In early times, when post-mortem
examinations were not frequent, disorganization of tissue
and of organ was unknown, and even had morbid changes
been detected, an erroneous physielogy would have given
a wrong interpretation of the facts. The older physicians,
however, were not destitute of a pathology. They studied
symptoms, and often from these alone, and without refer-
ence to.any morbid changes, they formed pathological
theories, many of which are now lost in oblivion. But
about the end of last century, anatomy and physiology
invaded pathology ; physicians made post-mortem ex-
aminations, and described and figured the morbid appear-
ances they found. Hence arose a new school of pathologists,
the members of which connected symptoms with morbid
appearances, and attempted to explain these by the
application of physiological truths. Morbid specimens
were kept in immense numbers, and no doubt they were

of great value. But at that time, and for many years









32

nature. The disease has done its worst by destroying
the patient’s life. The practical mind will naturally
ask, what is the cause of these changes?—what is their
course, through what successive stages do they pass,
and is it possible to interfere with them, or perhaps to
arrest them? Here we pass from the region of patho-
logical anatomy to that of pathology. Itis in this direction
I believe pathology will take the next great step. Now,
it is evident that there is little prospect of advancement to
be expected merely from clinical inquiry. We rarely see
the disease in the early stage; the patient does not die,
except from some intercurrent affection, until the changes
are so great as to be incompatible with life; and the
pathologist can only hazard guesses as to the various
stages of change of tissue. Are we then simply to rest
where we are and confess our inability to go farther? Are
we to say that such and such diseases are the outcome of
our artificial way of living, and that they must be borne
with resignation, but with no hope from the physician ?
I feel no sympathy with this view of the matter. Whilst,
on the one hand, men will look in vain to medicine for the
prolongation of life beyond a certain time, still I feel con-
vinced that there are many diseases which ought to be
arrested, and which will yet be arrested, before they
destroy life. 'When we think of the sufferers, and reflect
on the loss to the country of lives cut off in their prime,
we are bound to spare no effort in the investigation of

these diseases. Take a few examples to show the













































