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opinion of Xenophon, it is in the earth. While Pytha-
goras and many of his followers thnught that it 1s to be
found in feat.

Strange to say, this old Pythagﬁrean notion, which
originated twenty-four centuries ago, 1s now a popular
tenet with some of the leading physiologists of the
present day. Hippocrates, who lived four centuries
before Christ, agreed with Pythagoras in ascribing an
important ];ulzu:e to the agency of heat, but he further
supposed that there is a principle, termed by him
Nature (¢vots), which presides over and directs all the
actions of the body. He asecribed to this principle the
power of selecting what 1s beneficial, and of rejecting
what is detrimental to the body—a notion which still
exists among the physiologists of our time.

Immediately after Hippocrates came Plato, the pre-
cursor of the spiritualists. He imagined the existence
of the soul within man, and believed that it consists of
three parts—the appetites, seated in the belly; the pas-
sions, residing in the breast; and the cognitive faculty,
placed in the head. To the influence of these spirits he
ascribed all the actions which take place in the body.

Anristotle held a somewhat similar doetrine. “ Soul,
generically considered, he defined to be the vivifying
principle, or vital energy, common to all organic bodies,
distinguishing this principle, as it exists in plants, in
animals, and in man, into the vegetative, the sentient,
and the rational soul. The organic functions of nutri-
tion and generation, as they occur in plants and in
animals, Aristotle attributed to the vegetative soul ;
the animal functions of sense, voluntary motion, appe-
tite, and passion, he referred to the operation of the
sentient soul ; and the exercise of those powers of in-
tellect by which man is distinguished from other ani-
mals he ascribed to the agency of the rational soul.”+

* Thomson's Life of Cullen, vol. i, p. 167.
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maticians attempted to explain all the actions of the
body by mechanical laws, the chemists were equally
anxious to shew that their science could satisfactorily
account for these.

But notwithstanding the eagerness of the mathema-
ticians and the zeal of the chemists, pbysiology made
no important advance until two centuries and a half
ago, when our immortal countryman Harvey discovered
the circulation of the blood, and so ushered in the dawn
of modern physiology.

Although the Novum Organum was published soon
after the circulation of the blood was discovered, it was
long ere the inductive method was adopted in the
mvestigation of vital phenomena ; and it must be con-
fessed that it was in Germany, and not in England,
that the writings of Bacon first influenced the physiolo-
gist. It was the great German physiologist, Haller,
who, a century ago, first showed that physiology must
be founded upon observation and experiment—who
systematized and greatly added to the then existing
knowledge, and thereby gave to our science its present
shape. On this account Haller has been termed the
“father of modern physiology;” but I think that
this title may be claimed for Harvey, without doing
injustice to Haller. Harvey made the greatest of all
physiological discoveries ere the Baconian method was
promulgated ; while Haller, more than a century later,
merely gathered together and arranged facts and made
discoveries with Bacon’s tools.

The activity which physiologists began to display
after the impetus given by Haller led to the rapid
orowth and development of our science. I need not at
present name to you the master-minds of this and other
countries who in this and the latter part of the past
century have raised physiology to its present elevated
stand-point. These will become household words to
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ment have been discovered; and although startling
revelations still reward those who diligently explore the
field of histology, it is nevertheless true that these are
now few and far between. Among those who have
used this instrument with great success, my predeces-
sors in this chair, Mr. Bowman and Dr. Beale, stand
pre-eminently forth. Mr. Bowman by his researches
on the structure of muscle, the structure of the eye,
that of the kidney, and other parts, gained for himself
a wide-spread fame as a histologist ; while my immedi-
ate predecessor and present colleague, Dr. Beale, by
his beautiful researches on the structure of the nervous
system, by the introduction of high magnifying lenses,
by the remarkable skill with which he has used these,
and by the brilliant conceptions to which his micro-
scopic researches have led him, has won the deepest
respect and admiration from the whole scientific world,
and has conferred an undying reputation upon the chair
of physiology in this school.

Although the future progress of microscopic research
doubtless depends not a little upon improvements which
will be effected in the construction of the instrument,
it has for some years been evident to all that histology
now waits on physiological chemistry. We want new
modes of acting chemically upon the tissues ere we
subject them to microscopic observation.

Still, however, there is yet a deal to be done in
searching out the normal structure of the tissues and
organs with the means at our command. Although the
structure of the human brain has been explored to such
an extent by that most skilled microscopist, Dr. Lock-
hart Clarke, and, as might be expected, nothing remains
for any but accomplished histologists to undertalke, still
in the minute structure of the brains of the lower ani-
mals we have a most extensive subject, which many of
you might now begin to investigate; and assuredly
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the changes it undergoes when we look at near or
distant objects absolutely determined. Nerve force,
which until lately was supposed to travel with such
wonderful rapidity that “quick as thought” actually
became a proverb, has, by means of Helmholtz's
myograph, had the rate of its transmission along a
nerve accurately estimated; and it turns out that,
after all, this mode of enersy moves with snail-like
slowness when compared with the rate at which light
and electricity travel. The movements which take
place in the respiratory and ecirculatory systems are
now being studied by means of numerous instruments
of great ingenuity, We no longer trust our easily
misled sense of touch when we want to accurately
ascertain many obscure facts with regard to the pulse.
In performing an experiment upon the ecirculatory
system, we no longer estimate the force of the heart’s
action by merely feeling the pulse, or by observing the
distance to which the blood is projected from a divided
artery : we accurately measure the force and record
the movements of the heart by means of suitable ap-
paratus. These various instruments have been called
“instruments of precision,” inasmuch as they have
rendered definite what could be only conjectural, or at
best doubtfully ascertained, before their introduection.
A great feature in many of them is the employment of
a graphic method, by means of which the facts ascer-
tained through their aid may be recorded. Thus we
liave the myograph, for recording the movements of
muscles ; the spirograph, for the respiratory move-
ments ; the cardiograph, kymograph, and sphyemo-
graph, for registering movements which take place in
the circulatory system. By means of these instru-
ments, movements are recorded on revolving cylinders
or on flat surfaces, so that a tracing, or writing, indi-
cating the character and extent of the motion, may be
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point of departure, which has led to a new epoch in
natural science. This theory, curiously enough, brings
us for the explanation of life back to the idea, put forth
by Pythagoras, that heat is the parent of vitality. It
was a happy guess on the part of the ancient philoso-
pher ; while with Mayer, the theory which leads to
this conclusion resulted from the consideration of facts
well ascertained in modern physics,

At a future time it shall be my duty to fully explain
to you this principle of the conservation of energy put
torth by Mayer, and elaborated by Helmholtz, Joule,
Grove, Carpenter, and others; but I may at present
briefly say, that on this theory we are led to look at
the organic world in this way : we are invited to be-
lieve that just as the matter of which living beings
consist is simply a peculiar arrangement and combina-
tion of that matter of which the inorganic world is
composed, so the forces which organic matter exhibits
are simply modifications of those forms of energy
which we find in the inorganic world : they are but
transformations of physical energy effected by peculiar
arrangements and combinations of matter,

Should this theory be established, the notion of a
vegetative soul or vital principle governing all the
nutritive changes in organic bodies will be upset.
Indeed, many leading physiologists have already aban-
doned their belief in the wvital principle, and have
adopted the explanations of the physico-chemical
school. These have been accused of being material-
ists, and no doubt the epithet in its most severe
sense is applicable to some of them; but, undoubtedly,
not a hittle misconception exists among some of their
critics. ' In the seventeenth century it was Stahl’s
great error that, while professing to counteract the
physico-chemical tendencies of his time, he, in advo-
cating the existence of what we now call a vital prin-
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prehensive science has already been reared ; but 1t is
destined to attain proportions much more gigantic
than it now presents. When we look around and ask
where physiology is advancing with greatest rapidity,
we are compelled to turn away from the country of
Harvey, and look towards the land of Haller. Long
ago the Germans perceived the vast importance of
every physiological school being provided with a
laboratory, furnished with all the physical and chemi-
cal appliances necessary for the prosecution of our
science. They have approached physiology from the
side of chemistry and physics. Public money has
been freely given to assist them in scientific inquiry,
and the result is that at every German school of medi-
cine there 1s a practical school of physiology, where an
amount of work is done which, in the aggregate, is so
vast that it surpasses the physiological work of all
other countries put together, In this much wealthier
country we are not so fortunate. Public money but
seldom finds its way to the assistance of inquiries,
even though these bave the well-being of the human
race, and the agorandisement of no one, for their
ultimate object. The Council of this College is suffi-
ciently alive to the importance of attaching a physio-
logical laboratory to this Chair, thereby introducing
the study of practical physiology into this school.
Unfortunately it has hitherto been found impossible
to procure sufficient accommodation for the purpose ;
but happily there is every reason to believe that, in
connection with a contemplated extension of the Col-
lege, a laboratory, fitted to meet the requirements of
modern physiology, will ere long be obtained. Mean-
while, however, 1t shall be my constant endeavour to
render this course as practical as possible ; for physio-
logy is an experimental science, and just in proportion
as the student is trained in the performance of physio-












