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THE HARVEIAN ORATION,

1880.

MR. PRESIDENT AND FELLOWS, COURTEOUS AND
LEARNED VISITORS,—This is the great feast of our medical
year, as it were our Asclepiecia, formerly observed by us on
the day sacred to the St. Luke of our Gospels—the “beloved
physician”—October 18, but now kept on the anniversary of
the opening of the building® in which we are now assembled.

We are here gathered amidst “those monuments of
vanished minds,” the effigies, the books, relics, and
memorials of our ancestors, “kindred spirits who rule us
even from the tomb,” in obedience to the will of one whose
name is, and ever will remain, a housechold word, not only
with men of our profession, but with all men of true
scienice, and with all in the world who have at heart
the welfare of the great body of Humanity, We meet,
each and all, to add a leaf to the laurel chaplet on the
brow of the venerable and illustrious Harvey—still the chief
honour and ornament of our College, as his friend Dr. Ent
called him—to casf sweet incense upon his altar-fire, to do
hearty and peculiar homage to his undying memory, and
to the grand work and method which for all time h=: has
set before us his disciples as biologists and as praetical
physicians—* engaging in the sacred things of Apollo,”T to

* By the President, Sir Henry Halford, June 25, 1825.
+ Possibly in saying this Harvey had in mind the following words put into

Apollo’s mouth by Ovid (see Metam., lib. i., 517, when describing the trans-
formation of Daphne into a laurel) :—
“, . . Per me, quod eritque, fuitque,

Estque, patet : per me concordant carmina nervis.
Certa quidem nostra est, nostra tamen una sagitta
certior, in vacuo qua vulnera pectore fecit.
Inventum medicina mewm est, opiferqgue per orben
dicor, et harbarum subjecla polentia nobis."”
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quote from Harvey. For a short space of time we this day
retreat, and disengage ourselves, from the absorbing and
eventful current and turmoil of our daily life, the fumium et
opes strepitumque Rome, and strive to call to our recollec-
tion the character and aims and labours of Harvey, who has
earned the eternal gratitude of mankind and of all in this
College who have followed in his footsteps, and to gather
hence inspiration, guidance, and encouragement.

When I acceded, Mr. President, to your kind and flattering
desire that, after I had gratefully offered up the cock to Ascu-
lapius, I should occupy the place in which I now stand, I did
so out of unfeigned regard to yourself (to whom I owe much)
and to your exalted office; out of staunch loyalty and
allegiance to the College, of whose ancient dignity we must
needs all be proud, and out of respect to the existing Fellows,
Members, and Licentiates. But it was not without much
hesitation ; nor was my diffidence diminished when I came to
review the efforts of my distinguished predecessors in this
place, whether I regarded the substance and intrinsic value of
their productions, the propriety and ornament of their style,
their variety and copiousness of illustration, or their curiosa
Jelicitas of expression ; and when, penetrated with a sense of
my own incompetence, I considered how difficult they had made
the task for those who were to succeed them in their office,

Whilst reviewing, however, the scope and purport of the
various former Harveian Orations, I found that the plan, which
for the most part had been adopted in earlier times, had in
late years been departed from, in that the work of our
ancestors has of late received but inadequate notice and a
somewhat too faint acknowledgment. No doubt there are
some whose tendencies are ever to depreciate the present, and
who, laudatores temporis acti, see good only in times gone by.
But our temptation is in an opposite direction ; and engrossed
and fascinated by the rapid strides and the real progress
which are being made in all branches of Natural Science, and
by the marvellous assistance which the practice of our art is
receiving from collateral and dependent studies, we are chiefly
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tempted, as I think, to be too narrow and unsympathising in
our retrospect, too regardless of the beneficent influence of
tradition, and too neglectful of those—to whom we owe “the
debt immense of endless gratitude "—who laid the deep and
solid foundation on which we have built and are yet building,
and who left us, as in trust for posterity, the precious legacies
of their knowledge and experience, fully confident that
they would be candidly and generously interpreted and faith-
fully transmitted. “ Rich with the spoils of time,” we are a
little unmindful of the tedious paths which have been trodden
by our forefathers in the attainment of our present position.

Basking in the glorious and transcendent splendour of
modern Science, and with a future before us so full of pos-
sibilities, we somewhat ungratefully forget the gloomy night
and obscure dawn through which the good and true workers
of times past have painfully toiled.*

I propose, therefore, in the first place, according to my poor
measure of ability, and by your permission, to draw attention
in a rapid and cursory manner to our forerunners and earlier
benefactors ; remembering how honourable and useful an
observance it is to pay tribute to the memory of those
illustrious dead who in their generation have handed down to
us the torch by which we are illumined, and trusting that our
example may in turn benefit those who come into our
inheritance, not forgetting the Arab proverb, “ Honour to the
beginner, even if his successor does better ” (1).

Aristotle has said, “If Timotheus had not existed we
should have lost much music. Yet if Phrynis had not been
we should have had no Timotheus. For we have received
some opinions from certain philosophers, yet were there others
to whom these owed their existence ” (Metaphy:. ii. 1).

An obvious illustration of this process may be drawn from
the more recent history of other arts. Thus Raphael was the

® Coleridge observes, ““ The dwarf sees farther than the giant when he has the
giant’s shoulders to mount on ;'" and Dr. Johnson remarked that it is not uncommon
“for those who have grown wise by the labours of others to add a little of their
own, and overlook their masters.”
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successor of Perugino, even as Perugino was of Giotto and
the monastic painters.* | '

Any one approaching this room in which we are assembled
may have seen on the wall above, and at the head of, the first
flight of stairs the emblazoned arms borne by our College.
The arms were presented by Christopher Barker, Garter King
of Arms, September 20, 1546, twenty-eight years after the
College was founded by Henry VIII,, and, as all our Fellows
know, appear at the upper part of the letters by which we
are bidden to our committee meetings. Therein are depicted
a hand (that organum organorum, as Harvey calls it)
feeling the pulse in an outstretched arm, and beneath, the
pomegranate fruit, both most fitting emblems of our craft.
The hand and pulse typify that which is the central truth
of all in our profession that we know and act upon—viz.,
the circulation of the blood. The pomegranate, gaping that
the included fruit may find an exit,} no doubt typifies the
mysterious powers of what we call NATURE.

May we not suppose that the form of the human head which

* There is the rare instance of the principles of painting, of perspective, of
anatomical drawing having all been absolutely lost, and recovered by slow degrees ;
and the same is true of the more specific rules of pointed architecture and of
stained glass, which had to be most laboriously recovered step by step in modern
times, and all by successive students and workers.

D'Israeli, in **The Literary Character,” dedicated to Southey, observes:
“* Before Homer there were other epic poets; a catalogue of their names and
their works has come down to us, Corneille could not have been the chief
dramatist of France had not the founders of the French drama preceded him, and
Pope could not have preceded Dryden. It was in the nature of things that a
Giotto and a Cimabue should have preceded a Raphael and a Michael Angelo ;"
and ‘“had Ramus not shaken the authority of the Osganon of Aristotle we might
not have had the Novum Organon of Bacon.” ** Ages revolve till a Newton and
a Locke accomplish what an Aristotle and a Descartes began.”

Again, it has been said that Aristotle prefigured the coagulation of the blood,
and Democritus asserted the *“ milky way ™ to be a cluster of stars.

+ Harvey has this expression when speaking of the loosening of the ossa pubis
and the enlargement of the whole hypogastric region, which occurs, as he says,
in a most miraculous manner,” during labour, *‘that the foetus may come into
the world like the ripe fruit of a tree;" *‘ut fructus maturi excludendis suis
seminibus solent hiscere.”

Le Gallois, in his work on the Principle of Life, has a note on the remarkable
relaxation of the symphysis pubis in guinea-pigs, dpropos of the discussion
regarding the section of the symphysis in certain cases of laborious parturition,
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also appears in our letters of invitation above mentioned,
encircled by emanating rays of light, is that of Apollo,
‘‘ the lord of the unerring bow,
The God of life, and poesy, and light,”
whose bright irradiating beams carry so many beneficent and
mysteriously vivifying influences ? * (2).

Familiar in some degree with the history of medicine
in times gone by, and reflecting how all knowledge is
gradually evolved, and has its roots firmly and deeply
implanted in the past, so that no science, as Harvey says, “can
flow save from pre-existing knowledge of more obvious
things,” permit me, passing over the most ancient epochs,t to
give a glance, of necessity sketchy and superficial, at the
general history of our art, especially as regards such particulars
as bear on the subject which I have chiefly in hand—uviz., the
Works and Method of Harvey.

Referring to the teaching of the Greeks in provinces
of knowledge cognate to the medicine of the present, let
us dwell for a short time on the glimpses which Homer gives
us into the rough-and-ready method of the time when disease
and death were in a great measure referred directly to the
anger and interposition of the gods,} and the modes of their
prevention traced to a celestial origin (3).

* How admirably is this action of the sun expressed by the following : ** Tn sole
posuit tabernaculum suum, et ipse tanquam sponsus procedens de thalamo suo.
Exultavit ut gigas ad currendam viam, a summo ccelo egressio ejus; et occursus
ejus usque ad summum ejus, nec est qui se abscondat a calore ejus”
(Ps. xix. 5-7. Vulg.).

t Dr. Dickinson, of Liverpool, in an interesting address (1875) on the * Me-
dicine of the Ancients,” after alluding to the Assyrians, Chaldees, Persians,
Hindoos, and Chinese, mentioned extant copies of a Chinese work on Pharma-
cology of very great antiquity, containing an account of numerous articles of
materia medica.

T Thus Herodotus describes the Scythians as suffering a grievous and loath-
some disease inflicted by Venus in consequence of their having pillaged the Temple
at Ascalon (see Adams's Translation of the Works of Hippocrates, vol. i., pp. 105,
217) : and Hippocrates, in his treatise on Airs, Waters, and Places, alludes to this
condition among the Scythians. We know that in much more recent times a con-
rection has been thought to exist between special diseases and certain spiritual
agencies. Thus the patron saints of dancing mania were St. John and St. Vitus ; of
puerperal women, St. Margaret ; of small-pox, St. Martin of Tours ; of erysipelas,
St. Antony. The personal history of St. Vitus as to his supposed relation with
disease is given by Hecker in his work on the Epidemics of the Middle Ages.
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Homer, the prince of poets, who is said to have lived
about the end of the tenth century B.C., must be acknow-
ledged to have been, as well by necessity as by choice,
a strenuous and curious watcher of Nature and her opera-
tions. His works show that the most ancient Greeks
had their physicians, in addition to their soothsayers and
magicians, and he speaks of the art of medicine as well as of
chariot-driving, prophecy, and navigation ; and both the Iliad
and Odyssey indicate that in the times to which they refer
mankind had positive notions respecting the functions of the
blood and the action of the atmosphere. They had theories
as to certain principles of animal and vegetable life, and con-
siderable knowledge of the character, treatment, and varied
consequences of different kinds of wounds, and of the process
of embalming the dead—knowledge gathered, no doubt, from
observation in the sacred temples, and their schools of
medicine and gymnasia.

It is of much interest to note that Homer records the
arterial jet observed in wounds. He was also doubtless aware
of the dependence of fevers upon the influence of the hot sun
on marsh-land, exemplified in his allegory of the action of
Apollo’s darts on the Grecian soldiery ; and he mentions
the salutary use of sulphur as a disinfectant in epidemic
disease. We are told that venesection was first resorted to
among the Greeks in the Trojan war.*

We may pass over a period of four hundred years, in the
literature of which time are to be found imbedded in the
fanciful cosmogony of philosophers, poets, and dramatists,
allusions to theory and practice connected with our art; but

* It may be noticed that Homer describes a case of lesion to the brain fullowed
by a remarkable tendency to rolling around the arena shown by the injured person
—a phenomenon connected with certain forms of cerebral mischief, which, I
need hardly say to this audience, has of late years attracted much attention.
It appears also that he was acquainted with hydrophobia. All his readers will
remember that he mentions the Papaver somniferum, and probably the Cannabis
Indica, under the name of Nepenthe. We must also not forget that many of the
anatomical words and designations which we meet with in the Homeric Hymns are

in use amongst us at the present day, and in connection with this fact the story
of Achilles with his vulnerable heel will not be forgotten.
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in this time, although medical schools of renown, as well
as sacred temples to which the sick resorted, had been
established in Greece, nothing of any real significance was
written. Then we come to the celebrated multifarious collec-
tion of medical writings with which the name of Hippocrates
—that “divine old man,” to whom the same honours were
accorded as to Hercules—was especially associated.

Hippocrates, living at a period (B.C. 460-357) of unprece-
dented intellectual and ideal development, contemporary with
Pericles, Herodotus, Xenophon, Thucydides, Sophocles, ZAs-
chylus, Euripides, Pindar, Phidias, Democritus, Plato, and
Socrates, and coming of a family connected with the study
and practice of Medicine (said to be the eighteenth by his
father from AEsculapius), appears to have accumulated all
that had been written by his ancestors on the subject. He
seems to have striven to detach Medicine from Theology, and,
in what people often call the true Baconian spirit, to base his
general views and principles upon what appeared to be well-
ascertained and established facts. Without seeking to ex-
plain phenomena, being gifted with great powers of observa-
tion,* he specially directed his mind to the investigation of
what we now term the natural history of disease. Hence it
was that he was able to say that the medical art consisted
entirely in Observation, and that he was led to consider
Pathology as merely perverted and degraded Physiology.
To quote from an admirer, Dr. Daremberg, “ Hippocrates
cast such a splendour on Medicine that it was immediately
exalted into the rank of a positive and independent Science,
of an Art liberal and submitted to precise rules.” Our own
practical Sydenham had called him “ the Romulus of medicine,
whose heaven was the empyrean of the art.”

Being unable to gain information by dissection of man,
though he had some knowledge of Comparative Anatomy

®* A quality well defined by Mr. Erichsen in his work on Concussion of the
Spine (p. 283), as ‘' nothing more than the application of the senses, tempered,
modified, and improved by the judgment” (4). This corresponds with the state-

ment in Mill’s Essay on Poetry, ** The investigation of nature requires no habits or
qualities of mind but such as are acquired by industry and mental activity.”
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—forasmuch as, like the pupils of Pythagoras, who pre-
ceded him, he was in the habit of examining the bodies
of lower animals*—it was impossible that he should have
more than a slender and imperfect acquaintance with Human
Anatomy. He thought that the arteries, being found empty
after death, contained only air during life ; that the heart was
the seat of the soul and the source of the heat of the body,
kept cool by the action of the surrounding lungs. He
observed sudden death to follow a wound of the heart. He
considered that the veins were vessels carrying the nourishing
blood to the body, and that the right ventricle of the heart
and what we call the pulmonary artery supplied blood to
the lungs solely for their nourishment. He was ignorant of
the use of the nerves, and did not attribute to the brain
any other function than that of a spongy gland.

Hippocrates recognised what is often termed a “vital prin-
ciple,” and though he has various meanings for it in his writings,
he uses the word which we interpret Nature as indicating a
Power, or Being, or Intelligent Action which superintends and
regulates, and, so to say, co-ordinates the various functions
of the organs, whether healthy and natural, or disturbed and
altered.

Though he admitted and adopted many fanciful and un-
pruned conceits and hypotheses, and ascribed diseases to alte-
ration of the fundamental humours of the body (in which he
was partly correct), he was a most studious and consummate
observer and historian of morbid processes. Not being content

* Alcmzon, anoted astrologist and physician and a disciple of Pythagoras, and
one who much concerned himself with the development of the embryo, was believed

by mythologists to have been the first person who dissected animals. Alemaon
also explained sleep by supposing a fu/ness of the blood-vessels, and wakefulness
by their emptiness.

Rufus, who lived about the end of the first century, and dissected lower
animals, especially apes, explained the reason of the term carotid or carotic (from
kapos—sopor cum gravidine, heavy sleep—and that from xapa, caput, the head)
being applied by the ancients to the arteries of the neck, * because they imagined
that, when these arteries were strongly compressed, the animal was inclined to
sleep and lost the use of its voice.” See Hamilton’s History of Medicine, p. 120.
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with merely collecting and storing up facts, he “smoothed
and squared and fitted ” them to their places ; and this habit,
co-operating with the influences of the Pythagorean doctrine of
numbers, guided him to the recognition of crises and critical
days, and to the use of fires for the prevention of the spread
of epidemics in the sewerless cities of Greece.* In addition
to the use of remedies, many of which we ourselves now use,
Hippocrates laid great stress on bodily exercise, dietetics,
and what we call hygienic treatment, using various forms of
blood-letting freely, directing that the blood should be taken
from a place as far as possible from the painful part, and
cauterising with the moxa in cases of gout.

I will close this short notice of Hippocrates by quoting the
following summary of his work and manner.

M. Daremberg observes :—“ No one since Hippocrates has
had a higher idea of the dignity of Medicine ; no one has shown
more respect for the sick, and more care for their cure—or, at
the least, for their comfort and consolation. No one has
shown more admiration for useful discoveries, more care to
complete them ; more deference for conscientious physicians
who apply their intelligence to every part of the art, however
insignificant it may be; more indulgence for the errors
inseparable from all science and art—inasmuch as a con-
summate skill is seldom seen, and even in the case of good
physicians resemblances cause mistakes and embarrassments ;
more aversion for such physicians as, altogether occupied by
their fortune and reputation, make display of their learning,
fondle the prejudices of the vulgar, and govern their conduct
by the profit that they can draw from them; no one, in fine,

* In the preliminary discourse to the Life of Hippocrates, published by the
Sydenham Society, allusion is made to the established practice of the medical
profession in the time of Hippocrates of kindling large fires as disinfectants and
deodorisers. Mitford is quoted as remarking on the want of sewers in ancient
times, and as citing Strabo’s observation that the Romans were the first people
who constructed them. The question of the cause of the epidemics (chiefly remit-
tent and intermittent fevers) described by Hippocrates, and of the use of fires in

extinguishing them, is fully noticed by Adams also in his translation of the works
of Paulus /AEgineta (Syd. Soc., vol. i., p. 274).
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who has given proof of so much experience and good judg-
ment in the daily relations which the medical profession
establishes between the physician, the patient, and the rest
of the world ” * (3).

Passing to the immediate followers of Hippocrates, I will
only allude to the writings of the mighty thinker and natu-
ralist Aristotle (322 B.C.), the son of a physician and the
disciple of Plato, whose power of procuring all kinds of objects
of interest, through the means placed at his disposal by his
royal master (6) (whose mind he may be said to have moulded),
was almost unlimited.+ Aristotle owed much of his
physiology to Hippocrates. He made remarkable advances
in Comparative Anatomy, and it was he who first gave the
name of aorta to the large vessel which we know by that
name. He also first described the large vessels as arising
from the heart, though he did not see the distinction between
veins and pulsating arteries, as did his contemporary Praxa-
goras, who was the first to use the word ‘ pulse’ (opuvyuds), but
who, however, thought, like Hippocrates, that the arteries
only contained air, partly because after death they were
empty, and partly because in the lungs they were thought to
communicate with the bronchi.

Aristotle had clearer notions about the use of the nerves
than his predecessors, but supposed that they had their origin
from the heart, which organ he considered to be the seat of
the affections of the mind. The brain was, in his opinion, for
the purpose of the control and regulation of the heat of the
heart. He held that during waking and sleeping there was
a flux and reflux of blood like that of the Euripus. His

* Adams in the preliminary discourse to his Translation of Hippocrates,
remarks of him, *'I need scarcely say that, as a medical author, the name of Hip-
pocrates stands pre-eminently illustrious. In this way he has left monuments of
his genius more durable than the marble statues of Phidias, his contemporary, and
as enduring as the tragedies of Sophocles, or the Olympiac odes of Pindar.”
Adams quotes the following from Macrobius, vol. i., p. 423 : ** Hippocrates qui
tam fallere quam falli nescit.”

+ It has been supposed that many of the renderings of the Septuagint translators
connected with natural history were not a little accommodated to the teachings of
Aristotle.
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erroneous hypothesis guided all the views of physiologists,
and was the source of incalculable mischief until the time
of Harvey (7).

In the school of Alexandria, the famous library of which*
was superintended by Aristotle (alluded to by Livy as
“Elegantie regum curaque egreginm opus”), Anatomy made
great advances. Human dissection was encouraged by the
Ptolomies; and the discoveries of Herophilus and Erasistratus,
who belonged to the library, were manifold and most important.
The former of these two observers described with wonderful
accuracy and ingenuity many parts of the brain, and the
latter in a great degree recognised the difference between
motor and sensory nerves, tracing the nerves up to their
connection with the brain and spinal cord, and recognising
to some extent the dependence of the action of muscle
upon the integrity of nerve; and both noticed the lacteal
vessels, though they were unacquainted with their use. They
carefully described the valves of the heart, but still, like
others before them, they looked on the arteries when 1in a
healthy state as conveying only air, and they considered the
veins to arise from the liver—ideas which, no doubt, as has
been said, retarded for centuries the discovery of the circula-
tion of the blood.

From Herophilust we have the name “trachea,” and from
him arose the false idea that the air (which in the philosophy of
the time was looked on as the origin of life, the “spiritus”)
conveyed by it was carried by the pulmonary veins to the
left side of the heart, and thence by the aorta through the
entire body. He also thought that the arterial pulse was
transmitted from the heart by the walls of that vessel.

The Medical School of Alexandria considerably departed,
however, from the teaching of the great Hippocrates, though

* Destroyed by fire, along with the city, under Amrou, the general of the
Saracen, Omar.

t+ Herophilus and Erasistratus were said by Tertullian and Celsus to have
dissected six hundred criminals in the amphitheatre of Alexandria. (See the
article * Physiologia ” in Smith’s Dictionary of Greek and Roman Antiquities by
Dr. Greenhill, who, however, supposes that the bodies were those of dead
criminals, )



12

it inculcated his theories of the “ humours:"” but it was a
noted school for surgery, and some have tried to show that
the operation of lithotrity was practised there.

Leaving now the consideration of what we can gather from
the teaching of the Greeks in connection with the matter
I have in hand, I will pass to the introduction into Rome of
the cultus of Asculapius, the god of medicine, the fabled son
of Apollo, and pupil of Chiron, killed, as it was held, by Zeus,
with a flash of lightning, out of jealousy of his power to heal
disease, and restore the dead to life.* The inhabitants of this
city, overwhelmed by pestilence, sought advice, as we are told,
from the temple of this divinity at Epidaurus, in the Pelopon-
nese. One of the sacred snakes, it is asserted, was sent from
the temple, and on its journey to Rome escaped and found its
way to an island in the Tiber (B.C. 292), and on this island a
temple was erected in which the god was in future wor-
shipped (8). That serpent, as we know, became henceforth
the symbol of our art :1+ and Physicians in Rome eventually
attained to great honours and privileges (9).

Italy having been colonised in part by the Greeks, Greek
physicians and their practices were gradually introduced into
Rome, a distinct physician being allotted to the treatment of
each part of the body.} Subsequently, as we read, the
Romans, in accordance with their habits of personifying the
phenomena of external nature, worshipped various deities
consecrated to Health, Fever, Midwifery, Malaria,§ to the

® Msculapius was said, in ancient mythology, to have been so killed when in
the act of restoring Orion to life. Is was feigned that, owing to the success of
this physician, Zeus was afraid that mortals might altogether escape death, and
that Hades’ kingdom had begun to be depopulated. See too the Alcestis of
Euripides. Pantalus, we are told, suffered for making men immortal.

1+ Harvey's crest on his coat of arms consisted of a torch surrounded by two
twisted serpents. This may be seen on the plan of the property which he left to
the College, hanging upon the wall of the Bedells room. Sir H. Halford's coat
of arms contained, by augmentation granted by Royal warrant (owing to his atten-
tion to the Duke of York), a staff entwined with a serpent proper.

T A friend has suggested that the coming of the Greek Physicians into
Rome scarcely depended on the Greek colonies in Italy, but on larger causes
—the Roman Wars and Conquests in the East.

§ And even to the  Itch.”
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various viscera of the body, and also to the bones; and the
votaries of Medicine were divided into numerous contro-
versial sects, wrangling with each other as to points, the
nature of which precluded all possibility of agreement, such
as hidden and final causes, and other philosophical and
metaphysical questions.

In course of time the knowledge of Human was greatly
advanced by that of Comparative Anatomy, and notably by
the dissection of apes; and the nervous system was con-
siderably studied.

Areteus, who was probably a contemporary of Galen
and lived in the time of Nero, thought, like Hippocrates,
that the heart contained the essence of the soul and life of
man, and was the immediate cause of the breathing in
animals, by its action on the lungs; he also taught that
the portal system in the substance of the liver anastomosed
with the branches of the vena cava.

We now come to the time of the learned and ingenious
and reverent Galen (10), who lived in the first century of
our era, the friend of Marcus Aurelius (of whom in England
we have heard so much of late *), whose philosophico-medical
system prevailed, notwithstanding the discovery of the cir-
culation of the blood, until the middle of the eighteenth
century.

Galen was a close and astute observer of material objects
and operations. He was the first to practise reliable experi-
ments, and he was for the most part an ardent supporter and
expounder of the doctrines of Hippocrates, greatly mixed up
as they were with fantastic and hypothetical systems of
Medicine (so-called), and founded on the Philosophy of Plato
and Aristotle.

He adopted the current theories as to humours and the four
elements, and believed in the three kinds of spirits—the
vital, the animal, and the natural—all flowing from the one
great cause, Nature; and he was a vigorous opponent of

* From the lips of M. Rénan,
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Epicureanism and “ Chance.”* With him Heat was the potent
principle which everywhere operates. He studied Com-
parative Anatomy to a considerable extent, and also certain
departments of Experimental Physiology.

Some assert that he would have dissected the baboon, had
he not thought the comparison with man might provoke oppo-
sition to such a procedure (an objection which certainly would
not be offered in the present day);+ whilst others declare that
he studied the internal anatomy of man, having opportunities
of dissecting the bodies of criminals, victims of war, gladiators,
and exposed children. At any rate, whether as a result
of human necropsy, or of analogy from the study of the
lower animals, he advanced anatomy in a remarkable way,
especially as regards osteology, the nervous system, the
functions of nerves and of the vascular systems, and
has bequeathed to us a good proportion of our anatomical
nomenclature. Much of his physiology was of course mis-
taken, Thus, for example, whilst he was correct in con-
sidering the faculties of sensation and motion to be con-
nected with the brain, he attributed this connection to the
presence of an ethereal vital spirit, which he supposed to
reside in that organ, and to be transmitted thence along the
nerves.

Respecting Galen's views on the nature and circulation of
the blood, he looked on this fluid as being elaborated and
produced by the liver, the veins of which he considered to be
the roots, so to say, of the general venous system. The
heart, the seat of the greatest heat, and, as he terms it, the

* Galen’s work ““De Usu Partium” has been described by Spedding as, in
effect, a treatise on the doctrine of final causes, as exemplified in animal physiology.

+ Sir C. Bell has remarked that the peculiar form of head met with in the
sculpture of the antique was adopted with a view to magnify and exaggerate those
features and proportions which are peculiar to the human countenance, and thus
to remove it as far as possible from a resemblance to the lower animals. Homer,
it will be remembered, speaks of one utterly shameless as having the face or
eyes of a dog. Of the physiognomical method of Aristotle, Spedding observes
that it consists chiefly in tracing the resemblances which exist between different
kinds of animals and different individuals of the human species ; a method followed
by later writers, particularly G. B. Porta and Lebrun, whose illustrations of his

theory are well known.
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‘acropolis ' of the body, was recognised by him as being
muscular and not under the dominion of the will, and
unprovided with nerves. He saw, by opening the thorax of
living animals, and of those killed in sacrifice, that the
auricles and ventricles contracted and dilated alternately,
but he did not perceive that the blood was propelled by this
contraction. He knew that the contact of cold water with
an exposed heart would arrest its movements. He had had
the opportunity of seeing the contraction of the heart in the
case of a boy who, by means of an accident at a gymnasium,
had lost a portion of the sternum, an opportunity also enjoyed,
as we know, by Harvey.

He thought that the blood, which was the origin of all the
tissues of the body, was sucked in by the heart at its diastole
just as the air is by a pair of bellows, or as steel, as he
said, is drawn by the magnet; and then was distributed
to the various parts of the body by a kind of attraction or
selection actingupon it. He demonstrated pretty accuratelythe
mechanical arrangements and use of the valves of the heart,
described the foramen ovale—known subsequently as Botalli's
duct — as also its closure after birth, and was conversant
with the “ ductus arteriosus.”

He knew experimentally that the arteries contained blood,
and not air, for, as he said, if we ligature a portion of an
artery of any animal in two places, and open it between the
two threads, blood is found in the vessel ; and heis stated to
have practised arteriotomy for the relief of pain.

It was his opinion that the vena cava and pulmonary artery
were for the purpose of carrying the blood (containing a
limited amount of a rare and subtle spirit, which it obtained
from the left ventricle by means of small openings through
the septum of the ventricles), to the mass of the body and the
abdominal viscera ; but that it was the province of the pul-
monary veins and of the aorta to transmit a large portion of
this spirit with a limited amount of blood to the more im
portant organs of the lungs and brain, He was thus ke
first fo appreciate a difference between arterial and venous
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blood, the one being for the purpose of development and
nutrition, the other for vital warmth. The passage of the
spirit above mentioned to the lungs by the pulmonary veins,
he thought was permitted by the condition of the valves
on the left side of the heart. He failed to discriminate
between respiration and the pulse. Looking upon the heart as
an organ of respiration, he thought that the thinner portions
of the blood passed, from the right to the left ventricles,
through the orifices in the septum above mentioned, by virtue
of the forcible dilatation of the latter, although he confessed
that he had never actually seen these apertures in the dead
and rigid human body.

He concluded also that, as the pulmonary artery carries
far more blood to the lungs than these organs require
for their nutrition, the surplus must find its way to the
left side of the heart by way of the pulmonary veins. He
considered that a species of anastosmosis existed between the
arteries and veins of the body. He combated the idea of
Erasistratus that the inhaled atmospheric air, as such, passed
from the lungs to the pulmonary veins and the left side of the
heart, and supposed that its only use was for cooling the
blood.*

The view above mentioned as to the passage of the spirit
and blood through the septum of the ventricles may, I-would
suggest, have possibly originated from, or at any rate been
supported by, the examination of the hearts of certain lower
animals, in which foramina in the septa of the ventricles
exist (I1). For example, I find that my friend the late Dr. John
Davy, in his Physiological Researches (1863), p. 534, describes
the heart of an alligator from Ceylon, in which several small
openings were found in the ventricular septum, some of
which would admit a probe.

* Adams, referring to Galen, in his translation of the works of Hippocrates,
vol. 1., p. 145, remarks that ‘‘his ideas regarding respiration are wonderfully
accurate, and not very different from those now entertained by the profession.
Thus he compares the process of respiration to combustion, and says it produces
the same change upon atmospheric air. He further agrees with modern

physiologists in considering it as the vital operation by which the innate (or
animal) heat is preserved.”
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Dr. Bell Pettigrew has described the existence of an open-
ing between the ventricles in some of the snakes, and has
figured it in a paper, “On the Valves of the Vascular System ;"#
and Professor Owen informs me that the Chelonian reptiles
are instances of intercommunicating foramina, or passages in
the substance of the ventricles of a four-cavitied heart.+

There is also in the museum of the Royal College of
Surgeons a preparation of the heart of a serpent (Python Tigris),
showing the incomplete character of the wall dividing the
aortic from the pulmonary chamber of the ventricle, and
these intercommunicate by several apertures of different sizes
near the apex of the ventricle.}

Galen’s therapeutical and anatomical views held sway
through the middle ages, amidst all the conflicting teaching
and philosophical controversy of the different schools of
Medicine and Philosophy, and through all the social and
national fluctuations which the world experienced and (in
spite of the fact that at the end of the thirteenth century
human dissection was permitted), until the time of Vesalius,
the founder of Descriptive Anatomy, and Servetus, in the
middle of the sixteenth century. In the meantime, however,
it may be mentioned that the word “capillaries” had been
applied to the small vessels of the liver by a teacher of the
famous Benedictine school of Salerno (12), the ‘civitas Hippo-

* See Trans., Royal Soc. of Edinburgh, 1804,

T This structure is figured in Owen’s ** Anat. of Vertebrates,” vol. i., p. 510,
fig. 337.

On the same page isa figure of the heart of a more active, though cold-blooded
reptile, the crocodile, in which, though the septum ventriculorum is imperfect,
that between the beginnings of the aorta and pulmonary artery is perforated,
allowing circulation of mixed blood when the animal chooses to remain sub-
merged. In a letter to myself Professor Owen observes of it : ** When actually
respiring air the semilunar valves are so disposed as temporarily to close the
inter-arterial orifice, and the crocodile has the advantage of the cardiac character
of the mammal.”

All will be familiar with instances of like conditions of the chambers of the
heart in man as a result of malformation, &c. We are indebted to our Fellow
Dr. Peacock for much information regarding such,

+ Preparation described in catalogue as 917 B.
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cratica, and ke valves of different veins had been noticed by
Cannanus, Sylvius, and St. Estienne.

Jacobus Sylvius, born towards the end of the fifteenth
century, was the first to use injections for the purpose of
demonstrating the course of the blood-vessels, and he observed
the part played by the foramen ovale in the feetal circulation.

Following him must be mentioned Winter (Johannes Guin-
terus), of Andernach, the master of Vesalius and Servetus.
He asserted that the air inkaled by the lungs became alteved
within thent, an idea which no doubt had its fruit in the course
of time.

Andrea Vesalius, eventually physician to Charles V. and
Philip II, breaking from authoritative teaching, differed
greatly from Galen in many points of anatomy, but followed
him pretty closely regarding his erroneous views of the
physiology of the lungs and heart, considering, for example,
that the heart was the origin of the heat of the body, and the
dwelling-place of the affections of the mind. He recognised
the valves of the veins as well as of the heart, but failed, as
repects the veins, to see that they prevent the reflux of blood
towards the heart; and, like Galen, he thought the wveins
as well as the arteries carried blood from the heart. e pointed
out that intercommunicating openings do not exist in the septum
of the two ventricles of the heart; and the establishment of this
Jfact was, no doubt, the first very decided step towards the grand
discovery of the general civculation of the blood.

Vesalius was aware of the influence of artificial respiration.
He recognised that Aristotle was wrong in supposing that the
nerves took their origin from the heart.

We now come to the name of a man who had the greatest
possible influence on the true and proper theory of the blood’s
circulation, Michael Servetus, the militant, vain, sceptical,
versatile, and metaphysical Spaniard. Endowed with a large
measure of that imaginative or hypothetical faculty and con-
structive genius which now and then is so useful in science,
Servetus by means of vivisections and varied experimental
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researches, made great advances in the physiology of the circu-
lation and respiration, though the subject was in his hands
entirely subsidiary to his views as to the function of a vital
spirit, and explanatory of certain metaphysical and trans-
cendental speculations. In fact, Servetus may be considered,
as he has been termed, the inaugurator of practical Physiology.
Reflecting on the size of the pulmonary artery, he showed
that the quantity of blood contained in this vessel was too
much for the mere purpose of nourishing the lungs, and he
recognised the fact that in the fcetus, although the lungs
required nourishment, no blood whatever is sent to them
through this vessel before birth. Considering these facts, and
seeing, as did Vesalius, that blood did not pass through
the septum of the ventricles, he concluded that the blood
must pass beyond the lungs, and must find its way from
the right to the left ventricle through them, mixing in its
transit with air, and by virtue of the expiration freeing itself
from what he terms fuliginous vapours. In this way the blood
became adapted to be the dwelling-place of the vital spirit,
which was formed by a union of the inspired air with the
most subtle part of the blood, and substantially composed
of water, air, and fire,

In fact, from the structure of the organs, Servetus inferved
the mechanism of the smaller or pulmonary circilation as we
hold it at the present day.

Servetus also taught that the blood underwent a change of
character, acquiring a crimson colour and a “ fiery potency”
whilst passing through the lungs, and that so changed it found
its way by the pulmonary veins to the left ventricle. He also
taught that it was the mesentery which gave rise to the veins
of the body.

The above views were committed to writing, but remained
unpublished * until about 150 years after the time that he

# See the interesting work by Dr. Willis on the Life of Servetus, The ““ Resti-
tutio Christianismi,” printed at Vienne in Dauphiny, 1553, containing his views,
was brought to light by Wotton, in his *“ Reflections on Learning,” 1694. It is
said (see Art. ‘‘Servetus” in Biogr. Universelle) that only two copies are in
existence.
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was shockingly and cruelly murdered by being burnt alive at
the hands of the Protestant Calvin.

Servetus clearly and incontestably saw and accurately
described the smaller or pulmonary circulation, and in this
way contributed a most important link to the chain of evi-
dence of the general circulation. This was about the year
1553. Still, for him, as it had been for his predecessors, the
movement of the blood in the general arteries and wveins
remained of a to-and-fro, a flux-and-reflux, and not of a cir-
cular character. The arteries were the seat of a double—an
oscillating—current. The systemic or larger circulation was
unrecognised.

Like others, Servetus thought that the venous blood origi-
nating in the liver was for the purpose of nourishment, and
the arterial blood for the production of heat and other special
purposes.

Dr. Willis points out that Servetus does not speak of an
intermediate system of vessels between arteries and veins of
the body. Still, he may have had an indistinct notion of the
systemic circulation, as he speaks of “the natural spirits being
communicated from the arteries to the veins by their anastos-
moses;” but he did not think out his thought. When he
speaks of the cerebral arteries ending in the cerebral mem-
branes, or communicating the vital spirit with the tubes of the
nerves, we may suppose that he had no accurate knowledge
of the connection between the arteries and veins of the body
by means of capillaries.

About the same period as Servetus, Realdus Columbus
of Padua, relying on the results of vivisection, even more
decidedly and emphatically established the same position (13).

Cxsalpinus of Arezzo followed. He was the first to use the
word “circulation,” but of necessity he failed to see the com-
munication between the arteries and veins of the body by means
of the capillaries, and for him the pulmonary veins supplied a
double current of blood—the one for the passage of air and
blood #o the left side of the heart, the other for the escape of
fuliginosities f#om the left side of the heart. He, however, proved
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by the anatomy of the veins, and by the effects of the ligature
on them, that the blood did not flow along them in a direc-
tion from the heart. This was, of course, a most significant
fact in the history of the circulation theory.

Cesalpinus describes also the blood as being carried to the
heart as to a heat-manufactory, and then propelled along the
arteries to the entire body. He, however, traced the nerves,
as well as the veins, to the heart, as did some of his ancestors.

The learned and excellent pupil and successor of Gabriel
Fallopius, Fabricius, of romantic and picturesque Acquapen-
dente, the masterand friend of Harvey, at Padua, in 1574, gave
a most complete and accurate demonstration of the structure,
position, and uses of the valves of the veins, and doubtless
communicated a happy and prolific impulse to his pupil.*

Such, given very roughly and briefly, and in a very
condensed manner, is the course of the general progress of
our approaches towards the full and proper discovery and
presentation of the circulation of the blood.

One step led on to another, as is the case with all truth
and all science, each the inevitable and irresistible result of
the former.

Summarising in chronological order the paramount and
most salient anatomical facts which had been established
respecting the circulation, we may regard—

1st. The distinction between arteries and veins as demon-

strated by Galen.

2nd. The non-communication between the two ventricles

of the heart in man as demonstrated by Vesalius.
3rd. The true nature of the valves of the veins as arrived
at by Sylvius, St. Estienne, Fabricius, and others,
4th. The pulmonary or smaller circulation as determined
by Servetus.
These great facts, these “scattered limbs of truth,” being

* Fabricius held his professorship at Padua for about half a century, until his

death at the age of eighty-two, three years older than Harvey at the time of his
death.
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recognised, the wonder surely is, not that they led up to
anything further, but that the goal and consummation was
not earlier reached, and that the world should still have had
to wait for fifty years after Fabricius had published his views
on the valves. The tree of knowledge at length fructified.
At last appeared the master-mind, the interpreting and
commanding genius, the glory of his generation and century,

“THE IMMORTAL HARVEY,'*
Decus et desiderium nostrum,

the bright unclouded constellation standing out in relief from
the dark firmament behind, never to be extinguished, he to
whom is due the reverent homage of to-day and of all time
to come. Well says Daremberg, “ As at the dawn of creation
chaos cleared up, the light separated from the darkness.
Harvey considers a long time, and he finishes by seeing; he
makes few experiments, but they are decisive ; he uses argu-
ments, but they are conclusive.”

Renouncing the to-and-fro, or, as it may be termed, the
tidal theory of the circulation, and reasoning upon already
ascertained facts, and upon his own observations, and direct,
varied, and reiterated experiments on living and dead animals,
feetal and adult, Harvey, like a true Master of Science,
changed everything. With a fertile and well-poised mind
trained by the study of Physics and Classics (14), for he was
essentially a ripe scholar,+ he was enabled, by a wise and
critical insight, and by his powers of analysis and com-

* Born 1578, at Folkestone, in the twenty-first year of Elizabeth. Took the M. D.
Degree at Cambridge when twenty-four years of age. Elected Fellow of College
of Physicians and Physician to St. Bartholomew’s Hospital when thirty years
old, in the first year of James L."s reign, and appointed the king’s physician when
forty-five years old. Made physician to Charles I. in the first year of his reign,
and President of College of Physic in 1654, the first year of Cromwell’s time.
Died 1657, one vear before Cromwell. He declined the honour of the Presidency
of the College,

T The history of his life and his correspondence show that he fulfilled the
characters given by Dr, Johnson of a true scholar : ** To talk in private, to think
in solitude, to inquire and to answer incuiries, is the business of a scholar. He
wanders about the world without pomp or terror, and is neither known nor valued
but by men like himself,"
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parison, to trace a new route for the blood, to establish by
precise demonstration its general circulation as we now know
and understand it, and thus in revealing “the most prolific
truth ever disclosed by inquirer into the mechanism of the
human frame,”* to establish a foundation for rational
Physiology, and, experimenting in a new spirit, to achieve for
both theoretical and practical Medicine an entire transforma-
tion.

But the greatest, perhaps the chicf, support of his theory is
obtained from his accurate observation and demonstration on
the mechanism and use of the movements of the heart itself and
the large vessels.t

The ulterior demonstration by Harvey of the circular move-
ment of the blood rests, as Daremberg points out, on the
following three arguments:-—In the firs¢ place, the blood
arrives under the impulsion of the heart in such quantity and
in so continuous a manner from the vena cava into the
arteries that it is impossible it can be furnished by the food,
and in such a manner that it should pass as a whole in a
short time from the veins into the arteries. In the second
place, the blood, constantly and uniformly propelled by the
arteries into the limbs and other parts, enters them in much
greater quantity than is necessary for nutrition. Finally, from
each limb the veins are constantly returning the blood to the
heart; proving that the arteries receive nothing from the
veins, but that, on the contrary, the veins receive blood from
the arteries.

His predecessors had well-nigh reached the point which he
attained, but they were all hampered, fettered, and pre-
possessed by false theories and assumptions, and were thus

* See Sir J. Alderson’s Harveian Oration, 1867.

t+ Mr. Wharton Jones (see Lawmcet, 1879, October 25, pp. 514 and 602)
remarks that ‘‘ Harvey denied that arteries have any innate pulsific faculty. This
was supposed by the editor of his works in 1766 to be a mistake ; but he was
right in the main. The blood vessels do #nof act as auxiliary hearts to propel
blood, as declared by Schiff and Virchow.” W. Jones observes that Harvey
established that blood conveys heat as well as nourishment, and does not, as was

thought previously, exercise a cooling influence. Before Harvey's time the act of
respiration was considered to be that alone which caused the Blood to move,
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so blinded to the full import of their own discoveries that they
failed to solve the grand and hitherto inscrutable enigma of
Anatomy. They had hewn and polished the materials, and
to some extent had constructed the building, but to Harvey
it was reserved to crown the edifice. “ The true inventor,” it
has been well observed, “is he who definitely places the world
in full possession of knowledge and of facts of which one
can every day and at will verify the reality and accuracy.
Let us not confuse the works of chance, which, finding some
of the wheelworks of a machine, leave them, not knowing what
to do with them, in a state of isolation. Let us not confound
them with the works of a genius who searches, discovers,
gathers, mates, and binds together all the parts of the
machine and puts it in motion, Chance shows the chy-
liferous ducts to Aselli, but leaves them at the entrance of
the liver. Chance shows to Pecquet the receptaculum chyli,
but it was experimental research which conducted this skilful
anatomist to the left subclavian vein, and permitted him to
dispossess the liver of its functions.”

It has been said by Dr. Willis, who has written the Life
of Harvey in so able and interesting a manner, that the dis-
covery of the circulation of the blood came from him as did
Minerva from the brain of Jupiter, fully formed. This view
cannot be held. The discovery was like all other scientific
discoveries: it was the result of the growth of germs sown
long before (15). It was not the work of one mind.*

In many cases, no doubt, discoveries appear to have been
anticipated when indeed there has been no real anticipation
of them, only happy and sagacious guesses at the truth, just
as the Atomic theory of Dalton may be said to have been
anticipated by Epicurus or Leucippus, and, as has been
pointed out, the discoveries of Newton, the mode in
which he made them, may almost be said to have been
predicted by Bacon, That is, things may, so to say, be known
before they are discovered.

But, in the case of Harvey, the discovery was not merely

* ¢ He alone invents who groves,” Again, “ To perfect is to invent.”
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adumbrated or divined ; it was led up to in a proper scientific
sense ; just as, in the case of Lavoisier's chemical theories,
he was duly and properly preceded by Becker, by Jean Rey,
Robert Boyle,* and by John Mayow (physician at Bath, born
1645); and as, a century before Priestley, Mayow was aware of
the existence of oxygen in the air, in nitre, and in nitric acid,
and knew that combustion is supported by the oxygen of the
air, and that this gas is absorbed in the lungs by the blood,
and is absolutely necessary for muscular activity.}

In fact, all inventors inherit from their ancestors, and all
Scientific, like Political knowledge (16), like Civilisation itself,
is the result of cultivation and growth, and has its roots far
back in the world’s history. “Truth is the daughter of
Time.” It has been well said that the most important
inventions of Art, the most brilliant discoveries of Science, the
achievements of Archimedes and Newton themselves, were
only successful applications of kinds of evidence formerly
used, or happy generalisations of principles previously known
in detail.f Thus Laennec’s name is the one inseparably
and pre-eminently associated with the use of the Stetho-
scope. But Professor Tyndall, in his work “On Sound,”§
showed, in a most interesting passage, that Dr. Robert
Hooke, towards the close of the seventeenth century, had
enunciated the philosophy of this instrument, being quite
familiar with the Sounds of the Heart and of the lungs
and intestines. And Hooke himself was, in some degree,
anticipated by Harvey, who had heard the Passage of the
Blood by applying his ear to the cardiac region.

Daremberg points out that Plantus was aware that spitting
of blood arose from rupture of the vessels of the lungs, and

* Whose discoveries seemed to Buckle as only second to those of Newton him-
self, though he considered Boyle to be inferior to Newton as an original thinker,

t+ See Bence Jones's Croonian Lecture on Matter and Force, p. 137.

t Sir A. Grant remarks as follows: *“The guesses or intuitions of the
ancient Greeks in Aristotle’s time, or soon afterwards, hit upon something very
like an anticipation of the Copernican system. And this was especially the case

with Aristarchus of Samos, who announced the double movement of the earth round

its own axis and round the sun™ (17).
§ Third edition, p. 40.
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that in order fo judge of the wvespiration it was necessary to
apply the ear to the chest. Eck von Sulzbach proved experi-
mentally that metals when they oxidise increase in weight,
and attributed this augmentation of weight to a spirit, which is
united with the metal, and is disengaged afterwards by dis-
tillation. In this, of course, as Draper observes, he nearly
anticipates by 300 years Lavoisier (18) and Priestley in their
discoveries as to oxygen.

It is interesting here to notice also that Harvey, like
other discoverers and benefactors of the human race, had his
unscrupulous detractors and ignorant objectors, who wished
to deprive him of the merit of his discovery, and the literature
on the question of priority is very voluminous.* The
question has been handled by Flourens, by Huxley,t and
by very many others. Some professed that Harvey was
entirely mistaken. Others said the thing was true, but it was
so simple and self-evident that no praise attached to the dis-
covery; but, as Biot observed, quoted by Daremberg, “ Rien
n'est plus clair que ce qu'on a trouvé hier ; rien n’est plus
difficile & voir que ce qu'on trouvera demain.” Others un-
amiably again asserted that he had been anticipated, and
had pilfered} and palmed off the wares of others as his own.§

In any case it appears that Harvey's contemporaries in the
practice of his profession, as we say, fought shy of him in
consequence of what they thought to be his quixotic, visionary,
and unpractical views, and thought as little of his teaching as
people did of Franklin's discovery of the identity between

* And Bacon, whose contemporaries could not accept his method of philoso-
phising, described himself as ** the servant of Fosterity.”

t See Fortnightly Review for 1877.

T If Harvey stole, it must be in the way alluded to by Garth when defending
Dryden from the charge of theft. ‘‘But how did he steal ? no otherwise than
like those that steal children, only to clothe them better.”

§ I am sorry to find Hecker, the Historian of the Middle Ages, so anxious, as
he seems to be, to diminish the fame of Harvey. See a pamphlet of his, but
little known, ‘“ Die Lehre vom Kreislauf vor Harvey, eine historische Abhand-
lung ;" Berlin, 1831 (T. H. Herbig). He considers Galen to be the true
discoverer of the circulation,



27

electricity and lightning ;* but Harvey, a name to be hence-
forth “eternised ” among us, at last triumphed, as did Jenner,
the subject of ingratitude and neglect, and in a measure
Sydenham,t and Lavoisier after him; and, like them, he
lived to see, though late, the entire and generous acceptance
by his professional brethren of his clear and consistent
teaching.}

Of the full revolutionary and inevitable effect and of the
manifold applications of Harvey's cardinal discovery, the time
at my command will only permit a very superficial glance.
It was no lying wonder, ‘no frothy flimsy fancy,’ no ‘airy
scheme, or idle speculation.” It was a new power ; it afforded
a point of new departure, becoming the central idea domi-
nating, and enshrined by, medical knowledge for all time;
a canon, of universal application§ It “worked within men,
begot new ideas and new trains of thought,” as Virchow has said

* We know that Christopher Columbus’s discovery was long slighted. Thus he
wrote to Ferdinand and Isabella in 1503 : ‘I was seven years at your Court,
and for seven years I was told that my plan was an absurdity ; and now the
very tailors ask leave to go to discover new countries.”

* It seems singular to us of the present day that the first Harveian Orator that
mentioned Sydenham (who died 1689, and who has been called, though no philo-
sopher, the British Hippocrates), was Arbuthnnot, in the year 1727.

1 May we not endorse the remarks of Sir J. Alderson, when referring in his Har-
veian Oration (1867) to Harvey’s losing popularity by the promulgation of his views :
““ And society is scarcely more able now than in the time of Harvey to decide
justly whether they are crushing a meritorious practitioner by their censure, or
bolstering up a quack by their encomiums ”* (19). ** Yet,” he remarks, in reference to
the obstructions and neglect which Harvey met with, ** it may be questioned whether
difficulties in the establishment of any new truth ought to be esteemed a hardship.
New knowledge must be proved ; and too facile acceptation can be wished for only
by promulgators of error.” Sir James might aptly have quoted the following
lines in the Georgics :—

¢, .« « . Pater ipse colendi

Haud facilem esse viam voluit, primusque per artem
Movit agros, curis acuens mortalia corda :" &ec.

# Since the above was written a Tercentenary Memorial Statue of Harvey,
executed by Mr. Bruce Joy in bronze, has been erected at the top of Castle Hill
Avenue, Folkestone, the birthplace of Harvey. It was unveiled, August, 1851,
by Professor Owen, in the presence of a concourse of people, including represen-
tatives of the medical profession from all parts of the globe, who were then in
England on occasion of the International Medical Congress.
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that every new fragment of real knowledge does ; and leaving
an “endless power of semination,” it paved the way for
other knowledge, by which it was in turn corroborated ; and
upon Harvey’s discovery, as a new “ primum mobile,” rests,
in fine, all our knowledge of pathology, and much of our
knowledge of the action of remedies*

The work of Harvey, which inaugurated the era of rational
medicine,f and reconstituted the face of Physiology (as
the teaching of Dalton did Chemistry, and that of
Sydenham Practical Therapeutics, and that of John Hunter
Surgery), had yet to find its completion.

After his discovery followed that of the lymphatic and
chylous system, the result of direct observation and experi-
ments by Aselli and by Pecquet; then, as a direct result, the
observations on nutrition by the two friends Wharton and
Glisson (the latter our Anatomy Reader at this College,
described as “omnium anatomicorum exactissimus”).

But the brightest corollary to Harvey's teaching came with
the era of Descriptive Anatomy, in which the names of
Malpighi, a Fellow of our Royal Society, who first had ocular
demonstration of the circulation of the blood,} of Ruysch,
and of Leeuwenhceck appear ; when, by means of the micro-
scope,§ and of injections of the blood-vessels, the characteristics

* Referring to such consequences, Harvey himself observes (see chapter xvi.
of his work on the action of the heart and blood) :—*® Finally, reflecting on every
part of medicine, Physiology, Pathology, Therapeutics, when I see how
many cuestions can be answered, how many doubts resolved, how much obscurity
illustrated by the truth we have declared, the light we have made to shine, I
see a field of such vast extent, in which I might proceed so far, and expatiate so
widely, that this my tractate would actually swell into a volume, which was
beyond my purpose, but my whole life, perchance, would not suffice for its com-
pletion.”

+ See inscription below Sheemaker’s bust formerly in the College of Physicians
in Warwick Lane, presented by Dr. Mead.

1 Malpighi’s observations on the circulation of the bloed in the frog's lungs
appeared about thirty years after Harvey had published his treatise on the motion
of the heart and blood. His more advanced observations on the circulation
(frog’s mesentery) were published in 16g7. Malpighi was born at Crevalcuore,
Bologna, in the year when Harvey's work on the Heart was published.

§ Harvey in his inquiries of course used an ordinary magnifying-glass; as he
remarks, ** Ope perspicilii ad res minimas discernendas.”
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of the various textures of the body and the nature of the blood,
of the minute vessels, and of the capillary circulation in the
substance of the tissues, were recognised.

Harvey had demonstrated the direct communication be-
tween arteries and veins in three situations—uviz., the choroid
plexus, the spermatic vessels, and the umbilical vessels. But
the capillary circulation of course Harvey had never
witnessed, and this could not have been seen until the
mitcroscope was invented.

Later on, and following the discovery of Hales* as to the
nature of the alkalis, showing the importance of the relations of
quantity in explanation of chemical facts, came the grand
discovery by Black, of Edinburgh, who explained the source of
animal heat; the isolation of oxygen in 1774 by Priestley ;
and the discovery of Lavoisier on the theory of respiration
and the process of combustion. The latter, by observation
of the #d/e played by the air in combustion and decom-
position, overthrew the phlogistic theory, became the author
of a new doctrine and the originator of a new and the only
true method in chemical research, viz., that of adapting the
balance to the elucidation of chemical phenomena. All these
theories could only have followed upon the discovery of the
minute circulation of the blood, and upon these discoveries our
knowledge and treatment of so many affections of the lungs
depend.

To show in anything like a complete manner what practical
and therapeutical benefits have grown out of Harvey's great
discovery, or to attempt to inquire what still is in the future,
would require much time. Suffice it to say that our knowledge
of diseases of the lungs and heart, and of the use of the stetho-
scope ; our acquaintance with embolism and its effects; our
knowledge of the subcutaneous use of remedies; of the in-

* The Rev. G. Hales was celebrated, among other reasons, for his experiments
on pressure in the blood-vessels of their contents, and the rapidity with which the
blood passes along them ; researches carried on by Ludwig and Poiseuille, and

Marey, &c., and still more lately by our Fellows, Burdon Sanderson, and Dr.
Stone. (See Croonian Lectures for 1879.)
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halation of anasthetics ; of transfusion of blood and milk (20),
are due to, and centre round, this discovery.

What would Harvey have thought could he have foreseen the
cardiac physiology and pathology of the present day and our
actual knowledge of the relation of the heart to other organs,
the use of the sphygmograph and the cardiograph, and
the corroboration afforded by their use to his teaching, and
the possible service they may supply to the physician—the
knowledge of the vasa vasorum, of arterial tension, of the
relation of the nervous system to the smaller blood-vessels
and capillaries (and consequently of secretion) first apparently
noticed by Nicholls about one hundred years ago,* the con-
-sequent neuro-dynamic medicine, and the now universally
necessary use of the thermometer ?

I need hardly say to any one here present that although
Harvey's name is more particularly associated with the doctrine
of the circulation of the blood and the heart’s movements, his
work on Generation is one of equal originality and of over-
whelming interest, notwithstanding that since his time obser-
vation has shown that his proposition “omne vivum ex ovo "
is, though of general, yet not of absolute and universal appli-
cation. The subject and the merits of that work have been
put before this College in a very graphic and instructive
manner by Dr. Arthur Farre in his Harveian Oration for
1872. 1 can therefore do no more than allude to it, nor can
I deal in greater detail with the other published products of
Harvey’s mind.

We are left to conjecture the loss which both he and
the whole world sustained in the destruction of other of his
writings. Our College edition of his works (1766) shows that
he wrote on several subjects, including the generation of
insects, besides those treated of in his works, and we know that
he had put materials together under the heading of Medical
Observations and Pathology. As it was with Galen, who
bitterly regretted the loss by fire of some of his valuable
Observations (21), Harvey had reason to complain of the loss of

* See Dr. Munk’s Roll of the Royal College of Physicians, ii. 126.
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these writings by the fury of a revolutionary mob. Whether
he lost the Medical Observations and Pathology in this way,
or whether he bequeathed them to the College, and they were
afterwards burnt in the fireof London, or dispersed, isuncertain.
The matter has been discussed by Professor Paget, of Cam-
bridge, in his pamphlet on the MSS. of Harvey.* It is, of
course, impossible to ascertain what was contained in his lost
“Observations;” but it has occurred to me that it would
be interesting and instructive to adduce any indications of
knowledge of practical medicine which may be found to exist
in his extant works. This may be the more profitable, as
during his life he had, as we know, enemies who impeached
his credit, and declared that his professional skill was most
scanty, and by no means equal to his knowledge of anatomy.t
It is very clear, from what is recorded of his clientele, that he
must at one time have had considerable private practice.
We learn that Hobbes, Descartes, Cowley, Boyle and
Dryden, were amongst his patients. There is a portrait of him
attributed to Vandyke (22), and he might have known “the
Swanof Avon,”} Ben Jonson,Raleigh,Rubens, Ashmole, Kenelm

* In addition to the great works on the motion of the heart and blood,
generation, conception, parturition, uterine membranes, umbilical cord, and
letters to various people, he wrote papers or treatises on the following several
subjects, but these are not known to be extant. Observationes de usdl lienis,
Observationes de motQ locali, Tractatum Physiologicum, De Amore, libidine
et coitll animalium.

t+ Fuller, of. ai., vol. ii., p. 504, observes that his doctrine of the circula-
tion of the blood *“‘entered into the world with very great disadvantage. For
first none will be acquainted with strangers at first sight, as persons generally
suspected ; as if to be unknown were part of being guilty. Secondly, the grandeur
of the profession were of the opposite judgment, and heavy enough without any
argument to overlay (and to stifle) any infant opinion and partly consent thereto.
But truth, though it may be questioned for a vagrant, carries a passport along
with it for its own vindication. Such have since shaken friendly hands with Dr,
Harvey, which at first tilted pens at him."”

1 It does not appear from any of Shakespeare's writings that he was conversant
with Harvey's doctrines. The following line would rather, though not necessarily,
militate against it ;:—** Nimble spirits in the arteries.” (*‘ Love's Labour’s Lost,”
iv. 3.) Shakespeare died in 1616, the year when Harvey began to lecture at the
College, as Willis points out, who also shows from quotations that Shakespeare,
in common with others who preceded him, recognised the bloed as being in
motiomn.
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Digby, Sir T. Browne, Hales, Milton, &c.* He must have had a
certain amount of practice amongst the poor whilst occupying
the office of Physician to St. Bartholomew’s Hospital, and had
to do with Lazarus as well as Dives (23). Still, the Hospital
was very small at that time, and, moreover, as there was no
medical teaching in those days—an element so useful in
perfecting the knowledge of the teacher (24),—he might or
might not have been as perfect and successful in his art as
were his colleagues.

The first practical matters to which I will ask your attention
as being referred to in his published works, are of a surgical
nature ; for Harvey did not disdain to practise surgery and
also midwifery as well as his own special branch of the pro-
fession, and he was Professor, as we know, to this College both
of Surgery and Anatomy. He describes cases in which he
removed tumours, having first ligatured the main artery, and
thus cut off the nourishment or “spirit,” in order to facili-
tate the removal, especially one of the scrotum of enormous
size—a procedure which modern skill still adopts.

We may in some degree picture to ourselves the delight and
enthusiastic pride with which, after determining experiment-
ally the true nature of an artery, and to a certain degree of
arterial blood, he first availed himself practically of that know-
ledge, and applied it for the relief of his patients.

With respect to tumours—illustrating the principle of the
difference between the papille of the ovary,and a propes of the
existence of a vital principle, Harvey observes that we fre-
quently meet with cancers, sarcoses, melicerides, and other
tumours of the same description, “ which increase as it were by
their own inherent vegetation, taking up nourishment to
themselves, and defrauding other parts of the body of their
nutritive juices.” Whence the ancient terms phageda®na and
lupus.

With regard to blood-letting, he tells us that daily experience
satisfies us that it has a most salutary effect in many diseases,

* Bishop Andrews, George Herbert, Izaak Walton, Seldon, Evelyn, Dugdale,
Herrick, were his contemporaries.
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and is indeed the foremost among all the general remedial
measures, and in practising it we imitate nature, which, in
indolent high-living people, by critical discharges of blood
from the nostrils, hamorrhoids, and in shape of menstrual flux,
delivers us from serious disease—from fever, small-pox, head-
“ache, &c.

He notices the death from hazmorrhage, in a short time, of
animals after division of the vessels of the neck, and the
occasional occurrence of rapid death from the same cause after
amputation in man ; these facts being adduced in support of
his doctrine of the blood flowing in a circle. He notices that
oftentimes in divisions of arteries during operations the blood
does not spurt out from the vessel, per saltum, because the
smaller arteries do not pulsate, especially if a tourniquet has
been applied; and that in fainting fits or alarm, when the
heart beats more languidly, there is a diminution or arrest of
hazmorrhage.

He observes that impediment or perversion or excessive
excitement of the blood’s circulation in the veins leads to
" varices, abscesses, pain, haamorrhage ; in the arteries, to en-
largements, excruciating pains, aneurysms, sarcoses, fluxion,
asthma, stupor, apoplexies, and other affections, many
of which are often remedied and dispelled as if by enchant-
ment. He notices the interesting fact that when an extremity
has been so ligatured that it has become swollen, cold, and
livid, especially if it be cooled by snow or cold water, and the
fillet be unbound, the person becomes aware at once of a
feeling of cold rising along with the return of blood towards
the trunk, and this cold blood returning to the heart he looks
upon as the probable cause of the fainting which often occurs
after blood-letting. This also, he thinks, may account for
the deaths which occur in travelling over snowy mountains,

He mentions the case of a man with aneurysm at the lower
part of the neck on one side, in whom the pulse in the
corresponding -arm was very small, owing, as he thought, to
the greater part of the blood being directed to the tumour
and thus intercepted. He records the case of a gentleman who

D
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had been the subject of pain in the chest, dyspncea, and
dropsy, in whom after death the wall of the left ventricle of
the heart was found extensively ruptured, although the wall
was sufficiently thick and strong. This laceration he attributed
to an impediment to the passage of the blood from the left
ventricle to the artery.

He notices the absorption of pus and blood from the cavity
of the pleura, and the discharge by expectoration of liquids
thrown into the cavity of the thorax.

As illustrations of his allusions to therapeutics, speaking of
the effects of the action of remedies applied endermically, he
says that colocynth and aloes used externally move the bowels,
cantharides excites the urine, garlic applied to the soles of the
feet arrests expectoration, and cordials give strength* (25).

He comments on the relief obtained in dangerous states of
asthma by the application of cupping-glasses and of cold
water affusion on the chest (I refrain from quoting his
physiological views as to the action of respiration, in proof
of which these facts are adduced); and in speaking of
the functions of the diaphragm he alludes to the possibility
of the heart and lungs being invaded by distention of the
stomach and intestines by food and flatus, life itself, as he
says, being oppressed in its citadel.

These suggestive observations recall to our mind certain
cases of disease in which the diaphragm does not suffice
to protect the contents of the thorax, and indicate how fatal
such cases may prove unless promptly and timely relieved by
puncture (26).

In Harvey’s works I fail to meet with much material
bearing on what was termed by Aubrey, when hinting at
his supposed inability as a practical physician, his “thera-
peutique way.” He mentions a curious case of one suffer-

* These illustrations occur in a passage demonstrating the circulation of the
blood. In the same chapter his pathological knowledge induces him to describe
the morbific cause of tertian ague as seeking the heart in the first instance, and
hanging about the heart and lungs, thus rendering the patient short-winded and

disposed to sigh—the vital principle being oppressed, and the blood rendered
thick and forced into the lungs.
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ing from oppression and pain of the heart and breast,
whose jugular arteries were large and like aneurysms,
who only found relief when the whole of his chest was
pummelled or kneaded by a strong man as a baker kneads
dough, and in whom arteriotomy was performed, but without
good result. He notices pains of the head and shoulders
as a result of syphilis.

His treatment of himself in illness on one or two occasions
was somewhat noteworthy. Thus he states that in attacks
of gout (from which he eventually died) he was in the
habit of applying cold water to the affected limb. “ He
would then sitt,” we are told, “ with his lezges bare, tho' it
were frost, on the leads of Cockaine House, putt them into
a payle of water till he was almost dead with cold, and
betake himself to his stone and so 't was gone.” When
he could not sleep, he would “rise from his bed and walk
about his chamber in his shirt, till he was pretty cool, and
then return to his bed and sleep very comfortably.” Again, in
his fatal illness from the effects of gout, when aged—seventy-
nine ; “annorum et fame satur”—he found on the day of
his death that he had lost the power of utterance, that in
the language of the vulgar he had the “dead palsy” in his
tongue. He did not lose his faculties; but knowing that his
end was approaching, and having made disposition of certain
of his effects, he made signs to Sambroke, his apothecary,
“to let him blood in the tongue.”* He died in the evening,
“like ripe fruit seasonably gathered,” “ the palsy,” as Aubrey
has it, “ giving him an easy passport.”

Professor Paget, of Cambridge, in his notice of an
unpublished MS. of Harvey’s (1850), in the British Museum,
refers to some notes on the physiology of the muscles, in
which he groups together mania and somnambulism,seeming to
indicate that he recognised the resemblance between the states
of dreamland and insanity. Dr. Paget also points out passages
in Harvey's writings showing that he had assiduously investi-

* Opening the veins of the tongue in Quinsey had been prescribed by Aretzus,
and was directed by Sydenham. (See vol. i., p. 264, of the Syd, Soc. Trans.)
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gated the physiology of the lungs, and had obtained a glimpse
at least of one of the true uses of air in respiration. The
chemistry of the day Harvey did not value, and, as Willis
says, he showed his wisdom in despising the opinions of his
age on the office of the lungs; but he well knew the vivifying
force of heat, and saw in it the immediate indispensable agent
in the reproduction of a living, sentient being.

As an investigator of the processes of generation and
parturition, Harvey naturally was much interested in
obstetrics, and in connection with this subject he alludes to
several highly instructive cases, Thus he cites the use of the
““uterine speculum,” an instrument used not for the better
inspection of the parts, but for assisting labour, and by
which, as he says, the business of distention is effected by
force. It was Harvey who invented the dilater of the cervix
uteri and first used stimulating uterine injections.

He speaks of the “labour stool” used by parturient
women (27), and of delivery in a state of coma produced by
means of powerful sternutatories, and also of labour effected
after the death of the mother—cases cited for the purpose of
proving how much the feetus contributes to its own birth.
He states that he has often seen the feetus extracted alive
from the uterus when the mother had been dead some hours,
and has known the rabbit and hare survive when extracted
from the uterus of a dead mother, a subject of great interest in a
medico-legal point of view. To show the power of the uterus
in delivery, he cites the case of a poor washerwoman who was
pregnant, with a uterus greatly prolapsed and projecting from
the vagina, at first like the scrotum of a bull, and afterwards of
the size of a man's head. He at first mistook it for a case of
cancer, and thought of using the ligature or the knife, but
unexpectedly a dead feetus was expelled.

He also mentions cases of ulcer of the womb and of sterility
treated by uterine injections, and alludes to their use in cases
of occlusion of the uterus, requiring opening of the os uteri

As regards the influence of affections of the uterus on the
general health, and the sympathy of the whole body with it,
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he observes, “ No one of the least experience can be ignorant
what grievous symptoms arise when the uterus either rises up
or falls down, or is in any way put out of place, or is seized
with spasms—how dreadful then are the mental aberra-
tions, the delirium, the melancholy, the paroxysms of frenzy,
as if the affected person were under the dominion of spells, and
all arising from unnatural states of the uterus,” and he shows
the evil influence which retained and decomposing contents of
this organ may occasion. He describes in a most practical
manner the changes which take place in the female, corre-
sponding with those of the uterus at different periods of life.
He remarks on the long and creeping motion which the uterus
exhibits directly after death in animals, surmising whether it
may not be so in the case of hysterical women, and also whether
it may not be so with the brain, in its actions and conceptions,
and he sharply animadverts on the evils apt to arise from
mothers not suckling their own children. The following
references I find to tke chemistry of the urine. After speaking
of the serum of the blood being charged with mucus on
being exposed to heat, he says that the watery portion of
the urine when lightly doiled does occasionally run into a
mucus which swims through the fluid. Again he alludes to
thick and turbid urine becoming clear and transparent when
heated, and also to the urine becoming altered in colour by
certain articles of food, as figs, rhubarb, asparagus, &c. He
describes experiments showing the effect of animal poisons
on the body, and the communication of diseases like
pestilence, leprosy, &c., by a zymotic element contained in
articles of clothing, and furniture, even the walls of a house,
cement, rubbish, &c. He notices the fact that the pupils of
the eyes are apt to be contracted during anger.

Many illustrations he adduces of hereditary transmission,
both physiological and pathological. To a certain extent he
anticipates the use of auscultation, when he describes the dis-
tinct noise made by articles in the stomach of birds, rubbing
against each other, and which may be heard by applying
their bodies to the car.
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In Dr. Aveling’s “ Memorials of Harvey” (1875), alluding
to the contemporary estimate of Harvey's practice, is quoted
a hitherto unpublished entry from the Books of the Barbers’
and Surgeons’ Company, containing a complaint of Harvey's
malpractice, overlooking a fracture of the skull and mistaking
the vomiting caused by it for a symptom of “fouleness of
the stomacke.” Again, our Harvey is quoted (from “ Gideon
Harvey's Art of Curing by Expectation ”) as having mistaken
an affection of the mesenteric glands for an abdominal
aneurysm, On the other hand, his skill and acuteness are
illustrated and mentioned with high approval by his con-
temporary Dr. Hall (in his “Select Observations on English
Bodies of Eminent Persons in Desperate Diseases ").

Dr. Aveling points out that however lightly he was estimated
by physicians and surgeons, he was highly appreciated and
admired by obstetricians, and that his was the first book on
midwifery written in the English language.

The above references and quotations will suffice to show
Harvey's knowledge of disease and of the offices of a physician,
and will amply vindicate him from unjust allegations and from
the reproach of ignorance on these points.

I will now pass on from the objects of Harvey’s teaching to
say a few words on his method of thought. Harvey's method
was essentially what is often termed the “ Baconian ” method—
that of the then coming age—the experimental and observa-
tional one—the age in which, to quote my friend Sir Alexander
Grant, “modern philosophy took a splendid start in Bacon
and Descartes, while modern science commenced its glorious
career with Galileo and Newton "—a philosophy in which
analysis or induction plays a great part, which has for its
main objects the physical enjoyment and social well-being
of man and the propagation of human power, and which
had for its great prophet the illustrious Francis Bacon. Of
Bacon, Macaulay has finely said that to make man perfect was
no part of his plan. “ His great characteristic was the per-
suasion that nothing was too insignificant for the attention of
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the wisest, which is not too insignificant to give pleasure or pain
to the meanest. His peculiar aim was to make imperfect
man comfortable. The beneficence of his philosophy resem-
bled the beneficence of the common Father, whose sun rises
on the evil and the good, whose rain descends for the just
and the unjust.”

To quote Bacon’s own words, “ Usui et commodis hominum
consulimus.”

Of this method I will quote the words of the venerable and
learned Cardinal Newman, who, in his “ Idea of a University,”
remarks of Bacon, “ His is simply a method whereby bodily
discomfort and temporal anxieties are to be most effectually
removed from the greatest number ; and already, before it
has shown any signs of exhaustion, the gifts of nature, in
their most artificial shape and luxurious profusion and
diversity, from all quarters of the earth, are, it is undeniable,
by its means, brought even to our doors, and we rejoice in
them.”

To Bacon, the populariser of the study of Nature, Harvey
was at once friend and physician. Still he does not appear
to have much valued his philosophy, since though, as Aubrey
says, he “esteemed him much for his witt and style,” yet
he said of him, “ He writes like a Lord Chancellor "—
speaking in derision. How far Harvey thought this scorn was
due to Bacon for not receiving the Copernican system—the
greatest of all scientific doctrines (28'—and for being wholly
ignorant of any branch of mathematics (as has been suggested),
I do not pretend to affirm.*

* That Harvey was not indebted to Bacon for his philosophy is shown by the fact
that Bacon's ** Novum Organum ” was published in 1620, whilst Harvey’s researches,
though his work was not published till 1628, had been premulgated in 1616.
Bacon does not appear anywhere in his works to allude to Harvey's views on the
circulation. Spedding observes that ** with contemporary scientific writers Bacon
seldom appears to be acquainted.”

Dr. Draper, in his * Intellectual Development of Europe,” sums up Bacon’s
character somewhat hastily and harshly as follows: “‘It is time the sacred
name of philosophy should be severed from its long connection with that of one
who was a pretender in science, a time-serving politician, an insidious lawyer,
a corrupt judge, a treacherous friend, a bad man,” falling in with Pope’s con-
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Much has been said and written about the prominent
excellences of the modern philosophy, there has been much
conventional talking and confused thinking about it, and con-
sequently very much bewilderment has arisen ; but, after all, it
is the philosophy and method of common work-a-day sense (a
sense thought by some to be by no means common), the gather-
ing by observation or experiment of particular facts, the gene-
ralising of these facts, the induction or drawing out from them a
knowledge of general laws or principles, under the guidance
of which inferences may be made. That is, the method is
at once inductive and deductive, for, as Sir A. Grant says,
men reason, and always have reasoned, deductively. “ During
a great part of life we are employed, not in finding out new
laws of nature, but in applying what we knew before, in
appealing to general beliefs or supposed classes of facts, and
in drawing our positive or negative conclusions accordingly.”

By the natural instincts of our own minds, and by the influ-
ence of our surroundings, affected as we are by the teaching
of former ages, though unconscious of our debt to master
minds of the past, we reason correctly without any knowledge
of scholastic logic, without any proper logical teaching (29).

This method and doctrine was not new even in the time
of Aristotle, to whom, more than to any single person,
the scientific education of the world is due, He had already
said that in any science, art, or province of knowledge,
“you must study facts” Great principles can only be
gained from experience; and when investigation of what
is called nature is complete, demonstration will then, and only
then, be possible. To quote Sir A. Grant again, “ Aristotle
only taught what had been taught before him. He did not
invent the process of reasoning any more than the grammarian
who first distinguished nouns from verbs and gave them their
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ception of him. DBut, as Profesor Fowler has observed, Spedding has recently done
much to remove these misapprehensions, and no one ought now to venture to
pronounce an opinion on Bacon’s character who has not at least acquainted himself

with Mr. Spedding’s work, ‘‘ An. Account of the Life and Times of Francis
Bacon,” 1878,
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names invented nouns and verbs; he only clearly pointed
out a process which had always, though unconsciously, been
carried out.”

As Macaulay puts it, “ The inductive method has been
practised ever since the beginning of the world by every
human being. It is constantly practised by the most
ignorant clown, by the most thoughtless schoolboy, by the
very child at the breast. That method leads the clown to the
conclusion that if he sows barley he shall not reap wheat. By
that method the schoolboy learns that a cloudy day is the
best for catching trout. The very infant, we imagine, is led
by induction to expect milk from his mother or nurse, and
not from his father” (30).

Harvey, then, was of this spirit and this school, and only
effected what he did by virtue of its teaching. To this method,
though acknowledged to be fraught with such practical and
beneficial results, exception has been taken, inasmuch as it
professes, contrary to the Platonic teaching,* to exclude the
search for #fruth as truth and for its own sake. However
true this may be of the method generally, it cannot be
said of our Harvey, whose books teem with expressions and
sentiments showing that his one great object was none other
than the truth—*veritati studens magis quam glorie "+—
though not of course unmindful of the contingent material
advantages of his researches.

I have, in the short #»ésumé which 1 have just given of
the teaching and method of Harvey and his predecessors, laid
some stress upon the use that has been made of dissection
of the lower animals, both in a dead and also in a living
state, and I have done so with a special purpose in view, as
I think it is not unseasonable nor beneath the dignity of
an occasion like the present to give attention for a few
minutes (as it were parenthetically) to a subject which has
lately been much under discussion, not only among medical

* The celebration of Plato’s birthday continued, it is said, until A.D. 270, and
was revived by Lorenzo di Medici.
T See the copper tablet in the Lecture Theatre of our College.
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men, but by the public in general, and has, in fact, become one
of the foremost questions of the day. I mean the subject of
vivisection for the purposes of experimental physiology. It
is only within the last few years that a cry has been raised
against practices which wwe know to have existed for centuries,
and which we have every reason to suppose have led to im-
portant discoveries, and to results which have tended greatly
to benefit mankind* I should ADMIT, first, that the practice
has really been very much abused, and has naturally caused
recoil ; secondly, that the motive with many opponents is a very
natural and right feeling of humanity. But, admitting this, the
objections, I feel persuaded and make bold to affirm, have
been most exaggerated and unreasonable, and many of them
altogether unfounded.

The anti-vivisectionists confine themselves chiefly, as far
as I can find by reading their numerous letters and pamphlets,
and the proceedings of their public meetings, to three asser-
tions :—

1st. That man has no righ¢ to use animals for purpeses
of scientific research, or to put them to suffering in order to
save himself pain, or to acquire knowledge which may be
used for his benefit.

2nd. They assert that mo wvaluable knowledge has been
gained by experiments on animals, and that those who have
added the most to our stock of information have not
practised vivisection. They confidently assert this with
respect to Harvey.

3rd. They assert that vivisection (or any experiments on
living animals) is so demoralising in its tendency that such
practices should in every way be discountenanced, and should
be entirely forbidden under any circumstances whatever.

With regard to the first of these assertions, as if is upon

* Many must remember the crowded audiences which met in the early days of
the use of chloroform to witness its effects on rabbits and other animals at the
Royal Institution ; and I may direct attention to the interesting picture by Joseph
Wright in the National Gallery (No. 725) of an experimenter showing the effects
upon a parrot of exhausting the air from the receiver of the air-pump to an
audience who seem quite unconscious of any impropriety in the exhibition,
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this ground that the anti-vivisectionists found their invective,
it is necessary that we should take a cursory glance at
what we are told in Holy Writ of the power which it seems
God’s will should be given to man over the brute creation,
and of the manner in which this power has, throughout all
ages, been exercised by man. Of creation we read, “Let us
make man in our image, and let him have dominion over
every living thing that moveth on the earth.” After the flood,
when Noah came forth from the ark, this power to man is
given in still stronger terms: “ And the fear of you and the
dread of you shall be upon every beast of the field and upon
all that moveth on the earth; into your hands they are
delivered.”* That God intended animals to serve in every
way for the good of man is shown by His clothing Adam
(immediately after the fall) with the skins of beasts, after-
wards commanding that beasts should be slain and eaten
for food, and that they should be compelled to share in man’s
labour and take the hardest portion of it, and that they should
be brought into subjection and trained for that labour. That
this must only be through considerable inconvenience, and
even suffering, cannot be questioned ; indeed, much has been
lately said about the “barbarities of our civilisation,” the
cruelty, for example, exercised over horses, not only in their
training, but when they are employed in working for their
masters, even masters of a class and education which ought
to be ashamed of countenancing such cruelty. We may also,
I think, with all due reverence, mention that as soon as man
sinned it was ordained by God that animals should be offered
in sacrifice (until the time of the grand Redemptive Act
when the One Great Continuously-prevailing Sacrifice for sin
was offered), so that for many centuries animals were daily
slain, that by their suffering and death man might be freed
from the penalty of his transgressions.

We may, I think, look carefully through both the Old and

* Or, as the Royal Psalmist, writing of the dignity of Man, says, *‘. . . consti-
tuisti eum super opera manuum tuarum, Omnia subjecisti sub pedibus ejus, oves
et boves universas : insuper et peccra campi.  Volucres ceeli, et pisces maris : qui
perambulant semitas maris " (['sa. iii. 6-g).
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New Testaments, and fail to find any command against using
the brute creation for any good service to man, and it seems to
me that the anti-vivisectionists are driven into a corner when
they quote Balaam’s ass’s speech as a protest against cruelty to
animals! We have only to read St. Peter's comment upon the
incident to see that “the dumb beast speaking rebuked the
madness of the prophet” in disobeying God’s commands in
order to gain the wages of iniquity, and that he was not protest-
ing against the blows. The hunter urges his right to the
chase by quoting the example of Esau, who was not condemned
for being a hunter and for going out to seek for savoury meat to
tempt the palate of the aged Isaac, though he had, as we learn
from the context, no occasion to resort to the chase to satisfy
the ordinary requirements of life. 'We cannot, I think, find any
direct prohibition against using the brutes for any purpose
which may really conduce to the welfare of man; and there is
direct and august sanction for their destruction in order to
supply man with clothing and food, and for causing them to
suffer in training for our service, and for slaying them for
religious purposes. Do the anti-vivisectionists know that, with
very few exceptions, every horse they see in the streets, in
addition to the pain and distress incident to “ breaking,” has at
one time undergone a process, and that often a cruel one,
of vivisection >—not to mention the mutilation of tails and
ears of domesticated animals which is universally carried on,
and this for our advantage as well as for that of the animals
themselves* It is needless here to say that I am far from
wishing to countenance the practice of any cruelty,f or of
giving any unnecessary pain in operations upon living animals ;

* Dr. R. McDonnell, of Dublin, in an address (to which I shall allude later on)
delivered before the Surgical Society of Ireland, November 23, 1877, and entitled.
*“ What has Experimental Physiology done for the Advancement of the Practice of
Surgery ?"" observes : “ It would be utterly unjustifiable to lash our horses through

the streets of our great cities unless the advantage to mankind were enormously
great in proportion to the labour and suffering thus inflicted on the brute
creation. ™

+ I can unreservedly speak well and approve of the Society for the Prevention
of Cruelty to Animals, which seeks to attain its end by means of the formation of
a sound public opinion and the influence of example, by enforcing the law, by pro-

moting legislation, and by seeking to imbue the young with proper views on the
malicr,
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but I simply affirm that, for man's good, man has the right
given him to use the beasts, under certain circumstances, and
to cause them to suffer, and to take their lives.* And what
greater good can be gained for mankind, I may ask, than
the enlightenment and instruction of those to whom is
entrusted the care of the sick and the alleviation of all those
ills of body and mind to which flesh is heir?

Not even the most vehement of the anti-vivisectionists
will, I think, assert that the life of a man is not of in-
finitely greater value than that of a beast. To put the ques-
tion to the test, is there any father who, seeing a child in
imminent danger, would scruple to inflict any amount of pro-
longed torture upon even a domesticated animal, if by so
doing he could save the life or suffering of the child? We
can imagine a parent being placed in such circumstances, but
can hardly imagine an anti-vivisectionist acting up to his
principles, having the courage of his opinions, and urging at
such a moment “that a man has no right to cause a beast to
suffer, whatever good may be gained to man by so doing.”

Their second assertion is, “that not one scientific point has
been discovered, nor any curative agent more successfully
applied, by means of vivisection.”

To confute this very foolish, “ magnificently unscrupulous,”
declaration—one which has been publicly made only a few
days ago at a meeting in Willis's Rooms (31)—one need only
glance over the most important surgical and biological
discoveries which have been made, and it will be found that
in most, if not all of them, there is mention of the practice
and value of vivisection.

I will first allude to the subject which especially claims
our attention to-day—viz., the Circulation of the Blood. It is
unnecessary to remind my audience of the constant practice of
vivisection by those who threw light on this subject. We find

* Trench, when referring to the Miracle of Healing the Lunatic of Gadara and
the destruction of the herd of swine, has a passage to the effect that it were well
that all the brute creation should perish if one great moral lesson were taught
thereby.
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Galen describing minutely his experiments on living animals,
as dividing arteries, laying open their chests, &c., and Harvey
treats it as a matter of course that all his conjectures should
be verified by (as he says) “experiments on a great variety of
animals ;” and the benefits to mankind can hardly be estimated
which have been derived from the labours of those vivi-
sectionists who have followed in the lead of these great men,
in studying the mechanism of the circulation alone. The
labours of Dr. Hope, in conjunction with Sir Benjamin Brodie,
of Stokes, a much honoured name, of C. J. B. Williams,* and
others, solved the mystery which had previously attended
the different sounds of the heart in disease and health, by
experiments upon animals, brought under the influence of
the woorara poison, and operated upon. One of the first
outcomes of Harvey’s discovery was the tourniquet, and I
think we may estimate that that simple instrument alone
has probably saved more human lives than have been lost
by the lower animals that have been experimented on in
connection with the subject. Again, much was gained in
the treatment of aneurysm, the operation for which is no
doubt one of the most important and critical in the whole
of surgery, by the experiments of Hunter and Sir Astley
Cooper.

The procedure of transfusion of blood, as before alluded
to, was entirely ascertained from vivisection, as also the
torsion of arteries and the use of the ligature and carbolised
cat-gut which has recently followed,} and other modes of

* Whose experiments upon animals on the contractility of the air-tubes are also
of great practical interest. See the ° Pathology and Diagnosis of Diseases of
the Chest,” Fourth and last Edition, 1840.

t+ With which the names of Lister, Humphrey, and Bryant are specially
associated. The sight of hemorrhage, the inevitable attendant on operative
surgery, which impresses mankind with a sentiment of horror, and which is in-
evitable in most of the alarming and dangerous accidents which surgery is called
on torelieve, is thus spoken of by Morand, as quoted by Dr. Jones : ** Un sentiment
naturel attache a l'idée de perdre son sang, une terreur machinale, dont I'enfant
qui commence a parler et I'homme le plus decidé sont egalement susceptibles,
On ne peut point dire que cette peur soit chimerique Si l'on comptoit ceux qui

perdent la vie dans une bataille, on verroit que les trois quarts ont peri par quelque
hemorrhagie ; et dans les grandes operations de chirurgie, cet accident est

presque toujours le plus formidable,™
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surgical treatment all bearing upon Harvey's great dis-
covery.

Concerning the nervous system, we have the well-known ex-
periments of Le Gallois,* of Sir Charles Bell (32),and Majendie,
followed up by those of Dr. Marshall Hall, whose discoveries
have heen ranked by many as only second to those of Harvey
himself ; and later by Dr. Brown-5équard, whose experiments
on the nervous system of animals have led to very important
results. That Jenner experimented upon animals in his in-
vestigations concerning vaccination is a fact too well known to
need insisting upon.

The great cry of the anti-vivisectionists is that, if animals
are operated upon at all, it must be when under the influence
of an anasthetic; but we may well retort, How were the
tnfluences of ancesthetics discovered but by experimenting upon
animals? We find that Sir J. Simpson sought long for an
anasthetic, and tried many and various drugs on the lower
animals before he discovered chloroform, and our own reason
would tell us that every sensible experimenter would fear to
try the effects of such powerful agents on human subjects,
until they had been proved upon the lower animals, be the
suffering caused whatever it might. The knowledge which
the world has derived from experiments on animals regard-
ing the mode of action and various uses of this anasthetic
may be ascertained from the Report of a Committee
appointed by the Royal Medical and Chirurgical Society
for inquiry “into the uses, and the physiological, thera-
peutical, and toxical effects of chloroform, as well as into
the best mode of administering it, and of obviating any
ill consequences resulting from its administration.” (See
vol. Ixviii. p. 323 of the Transactions) Surely no anti-
vivisectionist ought recklessly to dispute the value of this
discovery, which, as Sir James Paget so ably puts it in
his paper upon Anasthetics in the Nineteents Century,
has, more than any other, added to the sum of human
© *In his * Experiences sur la Principle de la Vie, notamment sur celui des

mouvements du"Ceeur et sur la Siége de ce Principe.”—Paris, 1812, Dedicated
to Laplace.
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happiness. “Past all counting,” says that skilful surgeon and
admirable master of language, “is the sum of happiness
enjoyed by the millions who in the last thirty-three years
have escaped the pains that were inevitable in surgical opera-
tions—pains made more terrible by apprehension, more keen
by close attention ; sometimes awful in a swift agony ; some-
times prolonged beyond even the most patient endurance,
and then renewed in memory or in terrible dreams. These
will never be felt again.” I need hardly call to the mind of
my hearers the use of anasthetics in the diagnosis of certain
tumours, of conditions of muscle, and of morbid states apt to
be masked by muscular spasm, and as a means of counteract-
ing convulsive action.

We must remember that Aloysio Galvani, of Pisa, made
his first discovery (in galvanism) by means of his experi-
ments on frogs, which experiments have led to all we know
about those dynamical energies, current electricity, electro-
magnetism, magnetic electricity, with all their manifold
applications of ever-widening and boundless possibilities, not
more to telegraphy, plating, illumination, &c., than to Thera-
peutics, and we must not forget what a part electricity
played in the reduction of the alkalis in the hands of the
imaginative Davy® (32). It is notnecessary that I should here
explain the immense importance of galvanism and electricity,
both in diagnosis and in the treatment of disease. We know
also that experiments on animals were made by Fontana,
Hunter, and Brodie as to the effects of lightning, with happy
results as to the treatment of those affected by this agent.

I will next touch upon a subject which is at present claim-
ing our serious attention—viz., contagion, infection, induction
and transmission of disease. J[¢ seems absolutely necessary
that in researches of this kind experiments on animals should be
performed.

If the hands of skilful operators are tied and shackled, most
important results must be lost. I may mention that Dr.
Burdon Sanderson, Dr. Wilson Fox, and Dr. Andrew Clark,

* Sir Walter Scott said of Sir Humphrey Davy that if he had not chanced to
be the greatest philosopher he might have become the greatest poet of the age.
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among our Fellows, and Villemin, Cohnheim, and Solomonson
among foreigners, have performed most interesting experi-
ments on animals as to the artificial induction of tubercle,
the carriers of contagion being probably parasitic organisms.
Attempts have been made to show an analogy between tuber-
culosis and syphilis. Toussaint communicated to the
Academy of Sciences of Paris (March 29, 1880) a paper on
the Transmission of Tuberculosis as ascertained by experi-
ments on pigs and bovine species. He arrived at the
following conclusions. The tuberculosis is transmissible with
the greatest facility by (1) injection of tubercular matter, (2)
byheredity and lactation (34), (3) by inoculation with tubercular
matter and blood, (4) simple cohabitation. And recently my
friend Dr. H. V. Carter, in Bombay, has been making some
interesting experiments on the communication of the Spirillum
or relapsing fever to monkeys, with the object of elucidating
the pathology of the disease, the mode and place of origin of
the blood Spirillum. Subcutaneous injection of the blood
and saliva was resorted to. (See the Transactions of Medico.-
Chir, Soc. for February 4, 1880.) (35)

The action of wvarious animal and wvegetable poisons
is also receiving much attention, and their antidotes are
being carefully searched for. And under this head we may
class that terrible affliction known as rabies or hydrophobia (36).
At present no satisfactory treatment has been discovered for it,
though there is reason to hope that we may eventually find
such ; but how can it be discovered unless by experiments on
animals, and by subjecting them to the sufferings to which
human beings are liable? We may mention that the late
Dr. Swaine Taylor performed many- experiments as to the
action of poisons upon the lower animals in several cases
where an accusation was brought against persons for murder
by poison—experiments upon which the life of an accused
person depended.

I might occupy many hours in relating the instructive and
practical results which have been obtained by various sagacious

experimentalists as to the therapeutic and physiological action
E
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and antagonism of medicinal agents,* and as to the action of
and antidotes to poisons, ever since the time of Orfila, who
was really the first person to build up the science of Toxicology
by extensive experiments on living animals, and to apply it
for the purpose of medical jurisprudence. Especially would I
cite the brilliant and unassailable results of the researches of
Christison and Corrider and of Rutherford, who did so much
towards the establishment of a proper system of detecting
and counteracting the evil results of poisoning, thus con-
tributing not only to Science, but to the safety of society, and
to the due administration of justice+ The various experi-
ments on animals also illustrating the effects of and antidotes
to poisonous agents, especially of opium, as described in a
paper by Dr. Sibson in 1848 (see Med. Gaz.), and included
in the collection of his works lately so ably edited by Dr.
Ord,t will be remembered by many present.

In Mrs. Marshall Hall’s interesting Life of her husband,

* Dr. McDonnell (Joc. cit.) remarks : ““ Suppose even that one single great dis-
covery, like that of the circulation of the blood, or the movements of the chyle in
the lacteals, or the functions of the spinal nerve-roots, were struck out, how im-
measurably would the difficulties of the practice of medicine and surgery be
increased 7 Are these not verily and indeed the keystones of the main portals?
What would the edifice of modern surgery and medicine be without them? Yet
these, with many lesser discoveries arising from them, are the direct offspring of
experimental physiology.”

t Christison, imbued by the spirit of Orfila, along with Corrider, of Genoa, then
a fellow-student in Paris (1823), undertook a full investigation of the detection,
action, and antagonistic treatment of poisoning by oxalic acid, a very common
agent in accidents and suicides, and a subject at that time comparatively un-
touched by Orfila. He also greatly contributed to the knowledge of the action
of conium, and proved, in opposition to the received opinion of authorities,
the truth and accuracy of the description given by Plato of the effects on
Socrates of this agent. He made experiments also on the poisonous action of
the dark of the laburnum tree in connection with an important medico-legal case.
With him was associated Rutherford in carrying out important investigations
as to the action of medicines on the functions of the liver.

1 Sibson there shows what in earlier days had been accomplished by experimental
research on animals by Whytt, Monro, Fontana, Alston, Valli, Humboldt, &c., and
of late by Wilson Philip, Williams, Nunnely, Simpson, &c. The same author also
describes in his well-known paper on the causes which excite and influence
respiration in health and disease, the contributions derived from experiments on
animals, of Brodie, Prevost, Chossat, Hodgkin, Willis, Edwards, Regnault,
Reid, Newport, Barlow, Humphrey Davy, Burrows, Seissy, Handfield Jones, &e.



gl

it is related that at the time when some lamentable cases
of criminal poisonings occurred in which the employment
of strychnia was suspected, but which could not be satis-
factorily proved by the ablest analytical chemists (con-
testable results alone being obtainable in certain cases), Dr.
Marshall Hall, having shown the extreme susceptibility of
the frog to strychnia, suggested that it would prove the
most delicate test of the presence of the poison: and, aided
by Mr. Bullock* he performed a series of experiments
which satisfactorily demonstrated that a young frog might
be violently affected by the five-thousandth part of a grain
of strychnia.

I especially would here allude to the experiments on
lower animals made in 1830-32 by Mr. Casar Hawkins
as regards the use of styptics in haeemorrhage from arteries,
and others relative to (37) the prevention or cure of hydro-
phobia and the bites of serpents. (See Pathological and
Surgical Writings, Vol. 1., 1874.) But researches (en-
tirely resulting from experiments on lower animals) upon
the arrest of hamorrhage had already (in 1805) been
published by Dr. J. F. D. Jonest following Ambrose
Pare, Petit of Lyons (1731), Morand (1736), Gooch,
Kirkland, White, J. Bell, &c. Of these experiments Jones
remarks in his advertisement, when addressing himself “to
men out of the pale of his profession,” “whose opinion he
esteems, whose feelings he honours,” that “he regrets the
necessity of obtaining this important knowledge by the
sacrifice of brutes.” But “when we remember the incessant
scourge of war which has followed man through all the ages
of his history—not to mention the consequences of accident

* Of Hanover Street. In some of these experiments I had the opportunity of
sharing,

t *““Treatise on the Process of Nature in Suppressing the Hemorrhage from
Divided Arteries, and on the Use of the Ligature.” Of these ‘“matchless”
researches it is stated in Cooper’s Dictionary of Practical Medicine (Art. Ham,)
that they demonstrate “‘ that the blood, the action, and even the structure of the
arteries, their sheath, and the cellular substance connecting them with it, are

concerned in stopping bleeding from a divided artery of moderate size,” These
experiments are alluded to fully by most surgical writers.
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and disease—it is not too much to assert that thousands
might have been, and may still be, saved by a perfect know-
ledge of these subjects, which can only be directly obtained
by experiments on brutes: indirectly and very slowly, by
observations on the injured arteries of man, and even these
cannot be made until he has fallen a sacrifice to the want of
assistance or to the imperfect knowledge of the surgeon.” I
must mention some valuable experiments of Mr. John Cross,
on the carotid arteries of dogs and cats, for the purpose of
ascertaining the utility of tying arteries with ligatures and
cutting off the two ends close to the knot.*

The third indictment of the anti-vivisectionists is that the
practice of vivisection is necessarily so demoralising that under
any circumstances it ought to be forbidden. Their cry is that
experiments of this nature ought not to be undertaken because
of the hardening effect on the moral nature of an habitual
contemplation of suffering without any effort to relieve it.
Surely this is a misapplication of Butler's well-known argu-
ment ; for it is not in fact the misery of the animal under
investication, but rather the future alleviation which may
possibly be secured for human suffering, which is the
object of contemplation. Perhaps a similar justification
may be offered for field sports, in which the excitement
of the chase and the exercise of skill almost entirely
abstract the attention of the sportsman from the suffering
of his game; at the same time, all will agree that sports
which involve cruelty out of all proportion to the benefit
derived by man in their pursuit, such as cock-fighting,
bull-baiting, putting animals to death painfully where only
death is required, should be abolished. It is unnecessary
to point out the wide difference between causing or wit-
nessing suffering out of mere curiosity or pleasure in
it, and of causing pain in a brute creature with the special
object in view of saving suffering to our fellow-creatures.t

* See London Med. Repository, vol. vii. p. 353.

+ Dr. McDonnell [see address elsewhere alluded to], when repudiating the idea
that contact with suffering tends to brutalise and harden us as a profession,
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Undoubtedly no painful experiment should be witnessed, still
less performed, by one unable to comprehend and appreciate
the design of such experiment; his mind would be in an
unfit condition to profit by it, and the moral effect would be
bad ; therefore no one should be allowed to make such ex-
periments who has not been trained to observation, and thus
become capable of making a fit use of his power.

That legislation is necessary may be allowed, and one
cannot but be indignant at, and strongly and absolutely
disclaim, the ruthless abuse of vivisection which has afore-
time occurred, especially in some of the continental schools;
but I must also insist that the measures enforced by law
ought not be of a nature to cripple the hands of those
who are fully competent to conduct their researches in an
enlightened and careful manner. By restrictions of an un-
wise nature the very object of legislation will be defeated,
as those leading and able men of our' profession, who
are the best qualified to gain good from operations, are
scarcely likely to have time or inclination to go through
tedious difficulties in gaining licences and resorting to
the places where alone such experiments can lawfully be
carried on* In looking over the reports, just published,

observes : ‘* Gazing at an execution or a bull-fight, read ng sensational novels,
and writing sensational articles, may have this effect. Does the sister of mercy,
I ask, or the lady-nurse, become less benevolent because of her daily intercourse
with pain and sorrow? The surgeon who performs, or the student who witnesses,
a painful operation is not rendered less kindly or benevolent, the one by his
effort to mitigate the suffering or prolong the life of his patient, or the other by
his effort to learn how to do so. The physiologist or the student who, with a
truly noble object in view, performs or witnesses experiments on animals, is not
rendered ¢ devilish’ by this, any more than a man would be who went from prison
to prison to witness execution after execution with the very landable object of
making the process of hanging so complete that even wretched criminials may be
saved from a prolonged and painful agony in their exit from this world.”

* I believe I am right in saying that Sir R. Christison, above alluded to, no
mean authority, whilst fully and sincerely deprecating the abuse of experiments
on brute animals, is yet quite opposed to the rigid checks which extreme opponents
desire to see enforced. He advocates the restriction of such experiments to the
principal medical schools of the country, the teachers being responsible for decency
and due forbearance in those who operate, and for the confinement of investigations
within proper limits ; all, restrictions which thwart inquiry and indicate that the
researches are of the nature of criminal acts being avoided.
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given by the Inspector into the House of Commons for
the last two years, it has struck me that the number of
experiments has been greatly on the decrease—481 having
been performed during 1878, and only 270 during the year
1879. No doubt the eager and strenuous anti-vivisectionists
will triumph in this fact; but is it not possible that those
in whose hands the experiments would be the most safe
and valuable have been withheld from making them? while,
as we well know, the unscrupulous who would not hesitate
to evade the law, and carry on experiments in an under-
hand way, are the most likely to conduct them carelessly
or with cruelty. I think I may with propriety mention that
a series of experiments likely to lead to important practical
results has lately been arrested in two hospitals with which I
am acquainted, from a fear that, with the extravagant clamour
of the anti-vivisectionists in the ears of the public, the
interests of the hospital might be injured if a licence were
taken out, by means of which alone such experiments could
legally be carried on.

To show that the character of those who have practised vivi-
section has not been such as to lead us to suppose that they
would be unmindful of suffering, or that the experiments had
had a hardening effect upon them, 1 may advert to him
in whose honour we are assembled to-day. It is im-
possible to study carefully his life without being struck
with the humanity, benevolence, and kindly feeling which
under all circumstances he displayed. Those who have
in former years stood in this place have collectively given
us in full the history of Harvey’s life and labours, so that
we seem to have an almost personal acquaintance with him,
can picture him in his daily and domestic life, and cannot
possibly look upon him as a man whose moral nature had
been hardened by witnessing suffering which he had need-
lessly or carelessly caused.*

In these observations on vivisection I trust that I may
have (however faintly and inadequately) contributed some-

* Harvey experimented on deer, dogs, frogs, serpents, and fish. |
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thing to meet the challenge lately offered tu the medical
profession, that they should answer the statements averred
against it on the subject of vivisection, and to justify the
efforts made to banish the terrors of the knife and of Death
““the insatiate archer” (38).

One principal trait which strikes one in studying Harvey's
character is his devotion to the one object of his life: from
the time that as a student at Padua his attention was
drawn to it, he seems to have been absorbed in its pursuit
and to have made all that occupied him serve to further it.
During the time that he was Physician to the “ White King,”
we do not see him led away by the excitements, pleasures, and
intrigues, which in those days, more than at present, occupied
the minds of all connected with the Court. His mind was
so absorbed in his studies, and so bent upon solving the great
problem of his life, that he brought the King to feel interest
in it also, and it is said of Charles I, “the great prince,” as
Harvey styles him, that he ended by becoming an amateur
doctor, being especially fond of physiological pursuits (39). It
was in his presence that many of the vivisectional experiments
were performed upon the Royal deer, which his “Serene
Majesty ” was glad to sacrifice in the pursuit of science.
Of course the courtiers followed their sovereign’s example,
and in consequence were present at many of Harvey's experi-
ments, and among them may well have been some in whom a
love of physical science had been really kindled, as in the
Marquis of Dorchester, who conceived a true affection for
medicine, and late in life became a Fellow of the College
of Physicians, and its munificent benefactor.*

The chief incidents of Harvey’s life are too well known for

* Harvey mentions with much satisfaction that he had shown to the King and
Queen an embryo, the size of a French bean, which had been taken from the
uterus of a doe, and speaks of it as *‘gratum profecto nature spectaculum,”
Harvey in one passage in his work on the Circulation of the Blood remarks :
“ The internal jugular vein of a live fallow deer having been exposed (many of
the nobility and his Most Serene Majesty the King, my master, being present)
was divided."”
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it to be needful that I should relate any of them again, and
with his character, as I have said, we have all a very intimate
acquaintance. The opinion we have formed of him may, I
think, be summed up in the words of one of his most
recent biographers, viz, my friend Dr. Da Costa, of Phila-
delphia. “Harvey,” he says, “illustrates in his person
the finest traits of the intellect and heart of the profession.
Not content with the known, but with an eye ever eager
to read the unknown; reverencing the past only in so
far as it may help to enlighten the future; patient of
search, keen of thought, ingenious of surmise, but holding
surmise only as the glimmer of a truth to be ascertained ;
bold of inference, yet trying that inference by every test
alike of -thought and experiment before it is proclaimed
law ; consummate in reasoning and in the art of clear ex-
pression—we have in /Zzs mind the best example of a scientific
mind ; and in the qualities of candour, perfect benevolence,
serenity, self-sacrifice, and untiring devotion he nobly upheld
the character long generations of good men have given to his
calling when most perfect.”

Such a man as described above can hardly, I say, be termed
heartless and devoid of all feeling by any anti-vivisectionist,
however vehement, yet, to quote his own words, he writes,
“I had frequent recourse to vivisection, employing a great
variety of animals for this purpose.”

Again, we may notice that the character of Galen was one
wholly opposed to that of heartlessness or thoughtlessness,
We read of him as a man with a reverent mind, piously
disposed by nature, and often referring in his writings
to “the will and government of the Almighty.” I will
quote a short sentence out of one of his works on the
use of the human body, which he himself calls “nothing
less than a hymn of praise to the Creator.” He says, “I
hold true piety to consist, not in the sacrifice of bulls or the
raising of incense, but in studying to know myself and to make
known to others the wisdom, power, and goodness of God.”
These are the words of a man who tells us that his knowledge
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was obtained by the inspection of the bodies of living animals,
who gives us minute particulars of the experiments that he
made upon them, and the conclusions that he drew from these
experiments,

It would obviously be improper for me to remark upon
the moral character of those men who in our own time
have practised vivisection with (as we shall all admit)
great benefit to our art; but lest it be urged that Galen,
Harvey, and the great ones of old, though pious men, were
yet blinded by the customs of their time to the evils which
this more cultivated age sees in the practice, I may, before
closing this part of my subject, remark that the late Dr.
Hope was perhaps one of the greatest vivisectionists of
this century, and I think I need not say that his character
as a religious man is as well known as is his character as
a scientific one.* To those who are not well acquainted
with his life and work (so well known to all professional
men), I would refer to the account of the numerous ex-
periments that he performed upon donkeys, rabbits, &c.,
in the presence of some of our profession who may be
here to-day.

I am prevented by want of time from dwelling more at
length upon this subject, and from mentioning many results ob-
tained by vivisection which we know to be most valuable (40).

Harvey, as is well known, before he was made Warden of
Merton College, ‘trained in academic bowers,’ spent some
time at Oxford in company with the King and his followers,
and during that residence he was on intimate terms with
Dr. G. Bathurst, of Trinity College, brother of the then
President, and one of those concerned in the formation of the
Royal Society; and by Dr. Bathurst he was materially
assisted in the hatching of eggs for his experiments. It so
happens that Trinity is the College at Oxford of which I

* See his Memoirs, written by his wife. Hatchard, 1843. It may be men-
tioned that Dr. Hope left directions in his will that a post-mortem examination
of his body should be made, observing that a physician should set a good example
in causing his body to be opened.

-
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have the happiness and privilege of being a member, and
I may be excused the pardonable pride of being familiar
with the rooms which Harvey probably frequented, and in
which his researches were prosecuted.

I do not find any allusion in Harvey's writings to the state
of medical studies or teaching during his connection with that
University. Had he referred to this subject, we might have
learnt from him more than we now know of what has been
of late in certain quarters termed the “Lost School of
Medicine” at Oxford. If such a school has been lost, will
not those who miss it do well to amuse themselves by looking
for it in such a distant time ? inasmuch as statistics relating
to the numbers of medical degrees conferred by Oxford since
this year, and extending as far back as 1663, fail altogether to
give any indication of such a bereavement. In truth, though
there was a School of Anatomy at Oxford in the time of Willis,
Lower, and Millington, there never was at Oxford a Medical
School in the present and ordinary sense. For example,
we learn from certain statistics produced by the late Pro- °
fessor of Botany, Dr. Daubeny, at the British Association
meeting at Nottingham, in 1866, that in no decennial period
during the two hundred years following the date above
mentioned did the average of M.B. degrees exceed #hree ; and
in the year 1857 my friend Mr. Charles Pearson, then Fellow
of Oriel College (now a member of the Legislative Assembly in
Victoria), in a pamphlet upon Oxford in relation to medicine,
stated that the number of medical degrees conferred at
Oxford was then two a year for the previous twenty-five
years. Whereas I was told, but a few weeks ago, by Professor
Rolleston, that at the then approaching examination for
medical degrees at Oxford they had ten candidates for
the first M.B, with the prospect of sixteen more in the
following examination—iz.e., in all twenty-six—a striking con-
trast to the numbers above quoted. And no fewer than
forty-six men, all having passed through the complete course
of Arts before entering on medical study, are eligible this
year to go in for the two medical examinations for the M.B.
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degree. These figures require no comment. A correspondent,
writing to me a month or two ago from Oxford, observes—* I
believe our numbers for the M.B. here are nearly or quite
equal to those at Cambridge, though we have not sacrificed
our Arts curriculum at all.”*

The expression “ Lost School of Medicine” at Oxford, to
which I have alluded, by whomsoever used, must be the
outcome either of gross and culpable ignorance or, as I
should be most unwilling to suppose, of a calumnious
and vindictive spirit.t Any one who knew Oxford thirty
years ago, and is able to compare the state of Physical and
Biological science, as it there and then existed, with that of
the present time, must needs reflect with pleasure upon the
teaching appliances and advantages now offered by means of
lecture-rooms, laboratories, museums, &c., the degrees in
Physical and Natural Science conferred, and the general pro-

* Some interesting remarks on the connection between the study of Medicine
and the University of Oxford are contained in ‘f Remarks on the Extension of
Education ” at that University, addressed by Dr. Acland to Professor Jacobson in
1848. The relation between the University and the study of Physical knowledge
had been previously and very judiciously considered by my kinsman the late Dr.
Ogle (subsequently Regius Professor of Medicine, and who delivered the Harveian
Oration) in a letter to the Reverend the Warden of Wadham College, containing
suggestions for remodelling the examination statutes in 1841, suggestions which
might seem almost prophetic, of the changes which after many years were intro-
duced. I must not omit to mention for the sake of those interested in the history
of the introduction of the study of Physical Science into the University of Oxford,
a pamphlet by the late Dr. Daubeny, **Can Physical Science obtain a Home in
an English University ?”

I would also call attention to a pamphlet lately published by Dr. Pye-Smith
on ‘‘ Medical Education, Apprenticeship, and Medical Degrees,” in which many
hints of importance on the subject of university training in connection with medi-
cine are noticed. I would also here refer to two pamphlets which have lately been
published on the relation between the University of Oxford and medicine, but
which have only just been brought before my notice—viz., one by Dr. S, West,
Medical Tutor to St. Bartholomew's Hospital, entitled, ** The Proposed Establish-
ment of a Medical School in Oxford ;" and one by Dr. Seymour Sharkey, Resi-
dent Assistant-Physician at St. Thomas's Hospital, on ** The University of Oxford
and Medical Education.”

T A correspondent, who by the nature of his duties was more conversant than
any one I know with the work carried on in all our schools and universities,
alluding to this matter, refers to the * abominable tissue of malignity and folly
which has been woven together on this subject.”
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gress and interest in such subjects which have of late been
brought about at Oxford—an interest greatly quickened, if
not originated entirely, by the endeavours of the present
Regius Professor of Medicine, Dr. Acland.

Of late years the University of Oxford has made great and
carefully-considered additions to the means of Scientific edu-
cation and research. Thirty years since there were scarce any
scientific laboratories, or any means of practical work for
either professors or students. It is indeed surprising that
Daubeny, Buckland, Baden Powell, Kidd, Strickland, were
able to maintain, by their personal dignity and character,
the position of physical science as they did when there
was a general decay of interest in scientific studies at
Oxford.

Between 1845 and 1850 a determined effort was made to
add to the classical and philosophical education of this great
University the means also of studying natural science in the
most comprehensive way.

As regards Biology (41), under the auspices of one college,
Christ Church, a large collection was formed by Professor
Acland, with Victor Carus, Dr. Melville, and others, as
assistants, on the type of the Hunterian Physiological series.
The University possessed no collection and no work-rooms,
no apparatus of this kind. The museum, now so well known,
was under great difficulties founded, and provided with
laboratories for practical work in Physics, in Chemistry,
Anatomy, and certain parts of medicine. The physiological
collection formed at Christ Church, together with the patho-
logical collection which had been organised, and that of
Van der Kolk, which had been removed from Holland, were
placed there and admirably catologued by Dr. Tuckwell
A sanitary laboratory was commenced by my friend
the late Dr. Pode, and carried on for some years by Mr.
Donkin.*

The University has laid down that the principal service it
can render to the medical profession and to Biological study is

* Who has lately removed to St. George's Hospital as Lecturer on Chemistry.
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to provide every facility for scientific education, and to prepare
men in the best way through this channel for the clinical schools
of the metropolis, and though much has yet to be done, what has
been done is far beyond expectation. The interest in medicine
in Oxford has never, as far as is known, been equal to what
it now is already. Already Professor Rolleston’s work-rooms of
anatomy require extension. He has added vast stores to the
series of human and comparative anatomy and histology in
every direction.* The chemical laboratory, though large
twenty years ago, has lately been more than doubled, and new
professorships in various scientific directions are sought for
and will probably be obtained. The Radcliffe Library,
transferred to the Museum, has had its grants more than
trebled, and £ 300 yearly are spent there in scientific periodi-
cals. Radcliffe’s noble dome has become famous as the read-
ing-room to the Bodleian, being open from ten in the morning
till ten at night, for all true students of every country. Thus
his gift has acquired a life and usefulness altogether new
and never before contemplated.

I may add, on the best authority, that, although it is the
desire and intention, as far as may be, of the authorities at
Oxford to encourage by fresh measures a general and liberal
education in the case of all studentsin medicine, by requiring
them to pass the final examination for the B.A. degree at
least one year before coming up for the first M.B. examination,
efforts are nevertheless being made to increase still more than
before the opportunities and capacities for teaching subjects
cognate to Medicine. This is not the fitting place, nor have
I time at my disposal, for enlarging further on the plans
which I have the best warrant for alluding to as impending.

In testimony that the system which has now been in
operation for some years in the “Lost School of Medicine”
has not been inoperative or unsuccessful, I may allude to
the fact that the medical graduates of Oxford enjoying posts
of high trust in our hospitals and schools of the land are

® Since the above was written the lamented death of Professor Rolleston has
occurred. See note (42) in Appendix.
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now, and for some years have been, very considerable in
number.*

Before closing my remarks on Harvey’s teaching, let me
allude to the general tone and spirit which is conspicuous
in all his writings. Like Galen, like John Kepler, like
Isaac Newton (43), like “starry ” Galileo, like the guileless and
lofty Faraday, like Charles Bell, all “Eagle Spirits” and
“Priests of Nature,” he was a firm believer in, and devout
recogniser of, the hand of the Divine Architect in the
structure of the outer world of nature (44). In many of his
most important researches he presses forcibly the considera-
tion of an Infinite Mind as directing, controlling, co-ordinating
—a hand and Power (45) which brings into play those won-
drous physical laws and appliances, the agoregate of which,
when summed up and in adjusted mutual action and har-
monious interplay, constitute what we call “ Life.”

Severe and unremitting search for truth, and illustration of
his Divine will and workmanship, and not desire of public
applause or personal advancement, appear to have been
his incentive, and to have guided him almost entirely in
his proceedings; and he perceives, as he says, in the
mysteries of nature, “a kind of image in relief of the
Omnipotent Creator Himself,” who works with “inimitable
providence and intelligence, and most admirable order.”
In this he recognises with the wise man in Ecclesiasticus, that
“Treasure of prudential wisdom,” that “ by the greatness and
beauty of the creatures proportionably the Maker of them
is seen.”+ Of course, in this he fully recognises design or
purpose, a °principium principiens,’ in all such things as
can be understood, though he takes care to show that
fanciful and hazy ideas of design, or so-called final or

* At a meeting held in London of above Thirty Medical Graduates of Oxford
in 1878 to consider the desirability and feasibility of establishing a Medical
School, in the ordinary sense of the word, at Oxford, the proposal was negatived
by an overwhelming majority.

+ Agreeing with a still greater authority, who observes that *‘invisibilia
enim ejus a creatura mundi per ea quae facta sunt intellecta conspiciuntur,
sempiterna quoque ejus virtus et divinitas.” Rom. i. 20, Vulg.
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teleological causes, are not, of necessity, to guide us to con-
clusions. He points out that our first duty is to inquire
whether the thing “be or not, before asking WHEREFORE it
is,” and though, as he says in one place, *“Respect for our
predecessors and for antiquity at large inclines us to defend
these conclusions to the extent that love of truth will allow,”
yet he pins his faith to no man’s sleeve, and slily taunts
those who philosophise by tradition, and are, for authorities’
sake, bound to see the physic of Galen, as he says, “kept
in good repair,” asserting that the facts cognisable by the
senses wait upon no opinions, and that the works of nature
bow to no authority, and he even points out where Aristotle
was mistaken. Had he lived now, he would, most probably,
have acquiesced in that teaching of evolution and adaptation
in animal and vegetable life with which, originated by Wolff
in the middle of the last century, then taken up by Lamarck,
we have become familiar under the name of Darwinism ;
though not, of course, those unmeasured and extreme opinions
on this subject by which some, indeed, out-herod Herod.

As regards Final Causes as a guide or help in ontological
and biological research, much was said by Professor Acland
in his Harveian Lecture for year 1865.* I do not propose
here to dwell or enlarge upon the subject. I quite agree with
many, such as Dr. Daremberg, the most recent of medical
historians, that we cannot base our biology on preconceived
notions of the utility of structure; but it does not follow
that we must resist the “ averment of our senses,” to quote a
phrase from Harvey, and shut our eyes to the plain and
obvious instances of mental intention which surround us in
wondrous and countless multitudes, and which, as it appears
to me, no sane man can ignore. It is impossible to say
how far our Harvey was guided to his results by con-
sidering the use and purpose of the valves in the veins,

* Harvey left directions that the oration should be given in Latin. Dr, Acland’s
was the first oration properly given in English. It had b