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PREFACE

THE text used is (with a few unimportant modifi-
cations) that of Kiihn (Vol. II), as edited by Georg
Helmreich ; Teubner, Leipzig, 1893. The numbers
of the pages of Kiihn's edition are printed at the side
of the Greek text, a parallel mark (||) in the line
indicating the exact point of division between
Kiihn's pages.

Words in the English text which are enclosed in
square brackets are supplementary or explanatory ;
practically all explanations, however, are relegated to
the footnotes or introduction. In the footnotes, also,
attention is drawn to words which are of particular
philological interest from the point of view of modern
medicine.

I have made the translation directly from the
Greek ; where passages of special difficulty occurred,
I have been able to compare my own version with
Linacre’s Latin translation (1523) and the French
rendering of Charles Daremberg (1854-56) ; in this
respect I am also peculiarly fortunate in having had
the help of Mr. A. W. Pickard Cambridge of Balliol
College, Oxford, who most kindly went through the
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PREFACE

proofs and made many valuable suggestions from the
point of view of exact scholarship.

My best thanks are due to the Editors for their
courtesy and for the kindly interest they have taken
in the work. I have also gratefully to acknowledge
the receipt of much assistance and encouragement
from Sir William Osler, Regius Professor of Medi-
cine at Oxford, and from Dr. J. D. Comrie, first
lecturer on the History of Medicine at Edinburgh
University. Professor D’'Arcy W. Thompson of Uni-
versity College, Dundee, and Sir W. T. Thiselton-
Dyer, late director of the Royal Botanic Gardens at
Kew, have very kindly helped me to identify several
animals and plants mentioned by Galen.

I cannot conclude without expressing a word of
gratitude to my former biological teachers, Professors
Patrick Geddes and J. Arthur Thomson. The
experience reared on the foundation of their teaching
has gone far to help me in interpreting the great
medical biologist of Greece.

I should be glad to think that the present work
might help, however little, to hasten the coming
reunion between the ‘“ humanities” and modern bio-
logical science ; their present separation I believe to
be against the best interest of both.

A.J. B

22ND STATIONARY HOSPITAL, ALDERSHOT.
March, 1916.
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INTRODUCTION

Ir the work of Hippocrates be taken as repre- Higpocmm

senting the foundation upon which the edifice of ™"

historical Greek medicine was reared, then the work
of Galen, who lived some six hundred years later,
may be looked upon as the summit or apex of the
same edifice.t Galen’s merit is to have crystallised
or brought to a focus all the best work of the Greek
medical schools which had preceded his own time.
It is essentially in the form of Galenism that Greek

medicine was transmitted to after ages. |

Galen.

The ancient Greeks referred the origins of medicine The Begin-

to a god Asklepios (called in Latin Aesculapius), Mo

in Greece.

thereby testifying to their appreciation of the truly
divine function of the healing art. The emblem of
Aesculapius, familiar in medical symbolism at the
present day, was a staff with a serpent coiled round
it, the animal typifying wisdom in general, and more
particularly the wisdom of the medicine-man, with
his semi-miraculous powers over life and death.

“ Be ye therefore wise as serpents and harmless as doves.”
ix

s of
icine



INTRODUCTION

The temples of Aesculapius were scattered over
the ancient Hellenic world. To them the sick and
ailing resorted in crowds. The treatment, which was
in the hands of an hereditary priesthood, combined
the best of the methods carried on at our present-day
health-resorts, our hydropathics, sanatoriums, and
nursing-homes.  Fresh air, water-cures, massage,
gymnastics, psychotherapy, and natural methods in
general were chiefly relied on.

Hippocrates, the ¢ Father of Medicine”’ (5th to 4th
centuries, B.c.) was associated with the Asclepieum
of Cos, an island off the south-west coast of Asia
Minor, near Rhodes. He apparently revitalized the
work of the health-temples, which had before his
time been showing a certain decline in vigour, coupled
with a corresponding excessive tendency towards
sophistry and priestcraft.

Celsus says: ¢ Hippocrates Cous primus quidem ex
omnibus memoria dignis ab studio sapientiae disciplinam
hanc separavit.” He means that Hippocrates first gave
the physician an independent standing, separating
him from the cosmological speculator. Hippocrates
confined the medical man to medicine. He did with
medical thought what Socrates did with thought in
general—he “ brought it down from heaven to earth.”
His watchword was ¢ Back to Nature!”

At the same time, while assigning the physician
his post, Hippocrates would not let him regard that
post as sacrosanct. He set his face against any
X



INTRODUCTION

tendency to.mystery-mongering, to exclusiveness, to
sacerdotalism. He was, in fact, opposed to the spirit
of trade-unionism in medicine. His concern was rather
with the physician’s duties than his “ rights.”

At the dawn of recorded medical history Hippo-
crates stands for the fundamental and primary
importance of seeing clearly—that is of clinical obser-
vation. And what he observed was that the human
organism, when exposed to certain abnormal con-
ditions—certain stresses—tends to behave in a certain
way : that in other words, each “disease” tends to
run a certain definite course. To him a disease was
essentially a process, one and indivisible, and thus
his practical problem was essentially one of prognosis—
“ what will be the natural course of this disease, if
left to itself?”” Here he found himself to no small
extent in opposition with the teaching of the neigh-
bouring medical school of Cnidus, where a more
static view-point laid special emphasis upon the
minutiae of diagnosis.

Observation taught Hippocrates to place un-
bounded faith in the recuperative powers of the
living organism—in what we sometimes call nowa-
days the vis medicatrizr Naturae. His observation
was that even with a very considerable ¢ ab-
normality ” of environmental stress the organism,
in the large majority of cases, manages eventually
by its own inherent powers to adjust itself to the
new conditions. “ Merely give Nature a chance,”
said the father of medicine in effect, “and most

xi
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diseases will cure themselves.” And -accordingly
his treatment was mainly directed towards ¢ giving
Nature a chance.”

His keen sense of the solidarity (or rather, of
the constant interplay) between the organism and
its environment (the ¢ conditions” to which it is
exposed) is instanced in his book, “ Airs, Waters,
and Places.” As we recognise, in our popular
everyday psychology, that «“it takes two to make
a quarrel,” so Hippocrates recognised that in
pathology, it takes two (organism and environment)
to make a disease.

As an outstanding example of his power ot
clinical observation we may recall the facies Hip-
pocratica, an accurate study of the countenance of
a dying man.

His ideals for the profession are embodied in
the ¢ Hippocratic oath.” :

Impressed by this view of the organism as a
unity, the Hippocratic school tended in some
degree to overlook the importance of its con-
stituent parts. The balance was re-adjusted later
on by the labours of the anatomical school of
Alexandria, which, under the aegis of the en-
lightened Ptolemies, arose in the 3rd century
B.c. Two prominent exponents of anatomy be-
longing to this school were Herophilus and Erasi-
stratus, the latter of whom we shall frequently meet
with in the following pages (v. p. 95 et seq.).

Xii
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After the death of the Master, the Hippocratic The
school tended, as so often happens with the best
of cultural movements, to show signs itself of
diminishing vitality: the letter began to obscure
and hamper the spirit. The comparatively small
element of theory which existed in the Hip-
pocratic physiology was made the groundwork of a
somewhat over-elaborated ‘“system.” Against this
tendency on the part of the ¢ Dogmatic” or
¢« Rationalist ”’ school there arose, also at Alexandria,
the sect of the Empiricists. < It is not,” they
said, “the cause but the cure of diseases that
concerns us; not how we digest, but what is
digestible.”

rics.

Horace said ¢ Graecia capta ferum victorem Greek

RN Medicine
cepit.”  Political domination, the occupation of in Rome.
territory by armies, does not necessarily mean real
conquest. Horace’s statement applied to medicine
as to other branches of culture.

The introducer of Greek medicine into Rome
was Asclepiades (Ist century B.c.). A man of
forceful personality, and equipped with a fully
developed philosophic system of health and disease
which commended itself to the Roman savants of
the day, he soon attained to the pinnacle of pro-
fessional success in the Latin capital: he is indeed
to all time the type of the fashionable (and some-
what “faddy”) West-end physician. His system
was a purely mechanistic one, being based upon
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the atomic doctrine of Leucippus and Democritus,
which had been completed by Epicurus and recently
introduced to the Roman public in Lucretius's great
poem “ De Rerum Natura.” The disbelief of Ascle-
piades in the self-maintaining powers of the living
organism are exposed and refuted at considerable
length by Galen in the volume before us.

Out of the teaching of Asclepiades that physio-
logical processes depend upon the partictilar way in
which the ultimate indivisible molecules come
together (& 7 mola owddy Tdv mpdrwv ékelvov ow-
pdrwv Tov drafdv) there was developed by his pupil,
Themison of Laodicea, a system of medicine cha-
racterised by the most engaging simplicity both of
diagnosis and treatment. This so-called ¢ Methodic ”’
system was intended to strike a balance between
the excessive leaning to apriorism shown by the
Rationalist (Hippocratic) school and the opposite
tendency of the Empiricists. “A pathological
theory we must have,” said the Methodists in
effect, “but let it be simple.” They held that the
molecular groups constituting the tissues were
traversed by minute channels (wdpo:, “ pores’);
all diseases belonged to one or other of two
classes; if the channels were constricted the
disease was one of stasis (oréyvwois), and if they
were dilated the disease was one of flur (pvots).
Flux and stasis were indicated respectively by
increase and diminution of the natural secretions ;
xiv



INTRODUCTION

treatment was of opposites by opposites—of stasis
by methods causing dilatation of the channels, and
conversely.

Wild as it may seem, this pathological theory or
the Methodists contained an element of truth; in
various guises it has cropped up once and again at
different epochs of medical history; even to-day
there are pathologists who tend to describe certain
classes of disease in terms of vaso-constriction and
vaso-dilatation. The vice of the Methodist teaching
was that it looked on a disease too much as some-
thing fixed and finite, an ipdependent entity, to be
considered entirely apart from its particular setting.
The Methodists illustrate for us the tyranny of names.
In its defects as in its virtues this school has
analogues at the present day; we are all acquainted
with the medical man to whom a name (such, let us
say, as “ tuberculosis,”  gout,” or “intestinal auto-
intoxication’’) stands for an entity, one and indi-
visible, to be treated by a definite and unvarying
formula.

To such an individual the old German saying
“ Jedermann hat am Ende ein Bischen Tuberkulose’
is simply—incomprehensible.

* * * * * *

All the medical schools which I have mentioned Galen.
were still holding their ground in the 2nd century
A.D., with more or less popular acceptance, when the
great Galen made his entry into the world of
Graeco-Roman medicine.
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Claudius Galenus was born at Pergamos in Asia
Minor in the year 131 a.n. His father was one
Nicon, a well-to-do architect of that city. <« I
had the great good fortune,” says Galen,! “to
have as a father a highly amiable, just, good, and
benevolent man. My mother, on the other hand,
possessed a very bad temper ; she used sometimes to
bite her serving-maids, and she was perpetually
shouting at my father and quarrelling with him—
worse than Xanthippe with Socrates. When, there-
fore, I compared the excellence of my father’s
disposition with the disgraceful passions of my
mother, I resolved to embrace and love the former
qualities, and to avoid and hate the latter.”

Nicon called his son T'aAnvds, which means quiet,
peaceable, and although the physician eventually
turned out to be a man of elevated character, it is
possible that his somewhat excessive leaning towards
controversy (exemplified in the following pages) may
have resulted from the fact that he was never quite
able to throw off the worst side of the maternal
inheritance.

His father, a man well schooled in mathematics
and philosophy, saw to it that his son should not
lack a liberal education. Pergamos itself was an
ancient ceutre of civilisation, containing, among
other culture-institutions, a library only second in
importance to that of Alexandria itself; it also
contained an Asclepieum.

! On the Affections of the Mind, p. 41 (Kiihn’s ed.).
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INTRODUCTION

Galen’s training was essentially eclectic: he studied
all the chief philosophical systems of the time—
Platonic, Aristotelian, Stoic, and Epicurean—and
then, at the age of seventeen, entered on a course of
medical studies ; these he pursued under the best
teachers at his own city, and afterwards, during a
period of Wanderjahre, at Smyrna, Alexandria, and
other leading medical centres.

Returning to Pergamos, he received his first
professional appointment—that of surgeon to the
gladiators. After four years here he was drawn by
ambition to Rome, being at that time about thirty-
one years of age. At Rome the young Pergamene
attained a brilliant reputation both as a practitioner
and as a public demonstrator of anatomy; among
his patients he finally numbered even the Emperor
_Marcus Aurelius himself.

¥ . Medical practice in Rome at this time was at a low

4 ébb,and Galen took no pains to conceal his contempt
for the ignorance, charlatanism, and venality of his
fellow-practitioners. Eventually, in spite of his social
popularity, he raised up such odium against himself
in medical circles, that he was forced to flee the city.
This he did hurriedly and secretly in the year 168 ..,
when thirty-six years of age. He betook himself to
his old home at Pergamos, where he settled down
once more to a literary life.

His respite was short, however, for within a year
he was summoned back to Italy by imperial man-
date. Marcus Aurelius was about to undertake an

xvii
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expedition against the Germans, who at that time
were threatening the northern frontiers of the
Empire, and he was anxious that his consulting
physician should accompany him to the front.
“ Patriotism ” in this sense, however, seems to have
had no charms for the Pergamene, and he pleaded
vigorously to be excused. Eventually, the Emperor
gave him permission to remain at home, entrusting
to his care the young prince Commodus.

Thereafter we know little of Galen’s history,
beyond the fact that he now entered upon a period
of great literary activity. Probably he died about
the end of the century.

Galen wrote extensively, not only on anatomy,
physiology, and medicine in general, but also on
logic ; his logical proclivities, as will be shown later,
are well exemplified in his medical writings. A
considerable number of undoubtedly genuine works
of his have come down to us. The full importance
of his contributions to medicine does not appear
to have been recognized till some time after his
death, but eventually, as already pointed out, the
terms Galenism and Greek medicine became prac-
tically synonymous.

A few words may be devoted to the subsequent
history of his writings.

During and after the final break-up of the Roman
Empire came times of confusion and of social re-
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construction, which left little opportunity for scientific
thought and research. The Byzantine Empire, from
the 4th century onwards, was the scene of much in-
ternal turmoil, in which the militant activities of the
now State-established Christian church played a not
inconsiderable part. The Byzantine medical scholars
were at best compilers, and a typical compiler was
Oribasius, body-physician to the Emperor Julian
(4th century, a.0.); his excellent Synopsis was written
in order to make the huge mass of the Galenic
writings available for the ordinary practitioner.

Greek medicine spread, with general Greek culture,
throughout Syria, and from thence was carried by
the Nestorians, a persecuted heretical sect, into
Persia; here it became implanted, and hence
eventually spread to the Mohammedan world.
Several of the Prophet’s successors (such as the
Caliphs Harun-al-Rashid and Abdul-Rahman III)
were great patrons of Greek learning, and especially
of medicine. The Arabian scholars imbibed Aris-
totle and Galen with avidity. A partial assimilation,
however, was the farthest stage to which they could
attain; with the exception of pharmacology, the
Arabians made practically no independent additions
to medicine. They were essentially systematizers and
commentators. “ Averrois che il gran comento feo” !

1 ¢ Averrhoés who made the great Commentary ” (Dante).

Arabian
Medicine.

It was Averrhoés (Kbn Roshd) who, in the 12th century, -

introduced Aristotle to the Mohammedan world, and the
¢ Commentary ” referred to was on Aristotle.

Xix
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may stand as the type par excellence of the Moslem
sage.

Avicenna (Ebn Sina), (10th to 11th century)
is the foremost name in Arabian medicine : his
“Book of the Canon in Medicine,” when trans-
lated into Latin, even overshadowed the authority
of Galen himself for some four centuries. Of this
work the medical historian Max Neuburger says :
“ Avicenna, according to his lights, imparted to
contemporary medical science the appearance of
almost mathematical accuracy, whilst the art of
therapeutics, although empiricism did not wholly
lack recognition, was deduced as a logical se-
quence from theoretical (Galenic and Aristotelian)
premises.”

Having arrived at such a condition in the hands
of the Mohammedans, Galenism was now destined
to pass once more to the West. From the 11th cen-
tury onwards Latin translations of this ‘“Arabian”
Medicine (being Greek medicine in oriental trap-
pings) began to make their way into Europe; here
they helped to undermine the authority of the one
medical school of native growth which the West
produced during the Middle Ages—namely the
School of Salerno.

Blending with the Scholastic philosophy at the
universities of Naples and Montpellier, the teachings
of Aristotle and Galen now assumed a position of
supreme authority : from their word, in matters

XX
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scientific and medical, there was no appeal. In
reference to this period the Pergamene was referred
to in later times as the ““Medical Pope of the Middle
Ages.”

It was of course the logical side of Galenism
which chiefly commended it to the mediaeval School-
men, as to the essentially speculative Moslems.

The year 1453, when Constantinople fell into the The
hands of the Turks, is often taken as marking the Renascence.
commencement of the Renascence. Among the
many factors which tended to stimulate and awaken
men’s minds during these spacious times was the re-
discovery of the Greek classics, which were brought
to Europe by, among others, the scholars who fled
from Byzantium. The Arabo-Scholastic versions of
Aristotle and Galen were now confronted by their
Greek originals. A passion for Greek learning was
aroused. The freshness and truth of these old
writings helped to awaken men to a renewed sense
of their own dignity and worth, and to brace them
in their own struggle for self-expression.

Prominent in this ¢ Humanist ” movement was the ™
English physician, Thomas Linacre (c. 1460-1524)
who, having gained in Italy an extraordinary zeal for
the New Learning, devoted the rest of his life, after
returning to England, to the promotion of the
litterae humaniores, and especially to making Galen "
accessible to readers of Latin. Thus the “.De
Maturalibus Facullatibus” appeared in London in

xxi
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1523, and was preceded and followed by several
other translations, all marked by minute accuracy
and elegant Latinity.

Two new parties now arose in the medical world—
the so-called ¢ Greeks ” and the more conservative
¢ Arabists.”

Paracelsus.  But the swing of the pendulum did not cease
with the creation of the liberal « Greek ™ party ; the
dazzling vision of freedom was to drive some to a yet
more anarchical position. Paracelsus, who flourished

)/in the first half of the 16th century, may be taken

“ as typifying this extremist tendency. His one cry
was, “Let us away with all authority whatsoever,
and get back to Nature!” At his first lecture as
professor at the medical school of Basle he sym-
bolically burned the works of Galen and of his chief
Arabian exponent, Avicenna.

The But the final collapse of authority in medicine

enascence

Anatomists. could not be brought about by mere negativism.
It was the constructive work of the Renascence
anatomists, particularly those of the Italian school,
which finally brought Galenism to the ground.

Vesalius (1514-64), the modern ¢ Father of Ana-

tomy,” for dissecting human bodies, was fiercely
assailed by the hosts of orthodoxy, including that
stout Galenist, his old teacher Jacques Dubois
(Jacobus Sylvius). Vesalius held on his way, how-
ever, proving, infer alia, that Galen had been wrong
xxii
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in saying that the interventricular septum of the
heart was permeable (cf. present volume, p. 321).

Michael Servetus (1509-53) suggested that the
blood, in order to get from the right to the left
side of the heart, might have to pass through the
lungs. For his heterodox opinions he was burned at
the stake.

Another 16th-century anatomist, Andrea Cesalpino,
is considered by the Italians to have been a discoverer
of the circulation of the blood before Harvey; he
certainly had a more or less clear idea of the circula-
tion, but, as in the case of the “ organic evolutionists
before Darwin,” he failed to prove his point by
conclusive demonstration.

William Harvey, the great Englishman who founded g“:vh?
modern experimental physiology and was the first to (157s-1657).
establish not only the fact of the circulation but also
the physical laws governing it, is commonly reckoned
the Father of Modern Medicine. He owed his in-
terest in the movements of the blood to Fabricio
of Acquapendente, his tutor at Padua, who drew his
attention to the valves in the veins, thus suggesting
the idea of a circular as opposed to a to-and-fro
motion. Harvey’s great generalisation, based upon a
long series of experiments in vivo, was considered to
have given the coup de gréce to the Galenic physiology,
and hence threw temporary discredit upon the whole
system of medicine associated therewith.

Modern medicine, based upon a painstaking
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research into the details of physiological function,
had begun.

While we cannot sufficiently commend the results
of the long modern period of research-work to which
the labours of the Renascence anatomists from Vesa-
lius to Harvey form a fitting prelude, we yet by no
means allow that Galen’s general medical outlook
was so entirely invalidated as many imagine by the
conclusive demonstration of his anatomical errors. It
is time for us now to turn to Galen again after three
hundred years of virtual neglect : it may be that he
will help us'to see something fundamentally impor-
tant for medical practice which is beyond the power
even of our microscopes and X-rays to reveal. While
the value of his work undoubtedly lies mainly in its
enabling us to envisage one of the greatest of the
early steps attained by man in medical knowledge,
it also has a very definite intrinsic value of its own.

No attempt can be made here to determine how
much of Galen’s work is, in the true sense of the
word, original, and how much is drawn from the
labours of his predecessors. In any case, there is no
doubt that he was much more than a mere compiler
and systematizer of other men’s work : he was great
enough to be able not merely to collect, to digest,
and to assimilate all the best of the work done before
his time, but, adding to this the outcome of his own
observations, experiments, and reflections, to present
Xxiv



INTRODUCTION

the whole in an articulated ¢ system’ showing that
perfect balance of parts which is the essential cri-
terion of a work of art. Constantly, however, in his
writings we shall come across traces of the influence
of, among others, Plato, Aristotle, and writers of the
Stoie school.

Although Galen is an eclectic in the best sense of Influenos of

the term, there is one name to which he pays a very
special tribute—that of his illustrious forerunner
Hippocrates. Him on quite a number of occasions
he actually calls “divine ” (cf. p. 293).

 Hippocrates,” he says, “ was the first known to
us of all who have been both physicians and philoso-
phers, in that ke mwas the first to recognise what nature
does.”” Here is struck the keynote of the teach-
ing of both Hippocrates and Galen ; this is shown
in the volume before us, which deals with “the
natural faculties "—that is with the faculties of this
same “ Nature’’ or vital principle referred to in the
quotation.

If Galen be looked on as a crystallisation of Greek
medicine, then this book may be looked on as a
crystallisation of Galen. Within its comparatively
short compass we meet with instances illustrating
perhaps most of the sides of this many-sided writer.
The ¢ Natural Faculties” therefore forms an excel-
lent prelude to the study of his larger and more
specialised works.

XXV
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What, now, is this  Nature ” or biological principle
upon which Galen, like Hippocrates, bases the whole
of his medical teaching, and which, we may add,
is constantly overlooked—if indeed ever properly
apprehended—by many physiologists of the present
day? By using this term Galen meant simply that,
when we deal with a living thing, we are dealing
primarily with a unity, which, -qud living, is not
further divisible ; all its parts can only be understood
and dealt with as being in relation to this principle of
unity. Galen was thus led to criticise with consider-
able severity many of the medical and surgical
specialists of his time, who acted on the assumption
(implicit if not explicit) that the whole was merely
the sum of its parts,and that if, in an ailing organism,
these parts were treated each in and for itself, the
health of the whole organism could in this way be
eventually restored.

Galen expressed this idea of the unity of the
organism by saying that it was governed by a Physis
or Nature (7 ¢iots fjmep Siowkel 76 {gov), with whose
“faculties” or powers it was the province of ¢uot-
oloyla (physi-ology, Nature-lore) to deal. It was be-
cause Hippocrates had a clear sense of this principle
that Galen called him master. ¢ Greatest,” say the
Moslems, ¢ is Allah, and Mohammed is his prophet.”
« Greatest,” said Galen, ““is the Physis, and Hippo-
crates is its prophet.” Never did Mohammed more
zealously maintain the unity of the Godhead than
Hippocrates and Galen the unity of the organism.
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But we shall not have read far before we discover Galen's
that the term Physiology, as used by Galen, stands """
not merely for what we understand by it nowadays,
but also for a large part of Physics as well. This is
one of the chief sources of confusion in his writings.
Having grasped, for example, the uniqueness of the
process of specific selection (6Axy) Tod oixelov), by which
the tissues nourish themselves, he proceeds to apply
this principle in explanation of entirely different
classes of phenomena ; thus he mixes it up with the
physical phenomenon of the attraction of the lode-
stone for iron, of dry grain for moisture, etc. It is
noteworthy, however, in these latter instances, that
he does not venture to follow out his comparison to
its logical conclusion; he certainly stops short of
hinting that the lodestone (like a living organ or
tissue) assimilates the metal which it has attracted !

Setting aside, however, these occasional half-
hearted attempts to apply his principle of a ¢ioes in
regions where it has no natural standing, we shall
find that in the field of biology Galen moves with an
assurance bred of first-hand experience.

Against his attempt to “biologize ” physics may The
be set the converse attempt of the mechanical gﬁ;ghﬁ;t:l
Atomist school. Thus in Asclepiades he found a
doughty defender of the view that physiology was
“merely ” physics. Galen’s ire being roused, he is
not content with driving the enemy out of the
biological camp, but must needs attempt also to

xxvii



The

Anatomists.

Character-
istics of the
Living
Organism.

INTRODUCTION

dislodge him from that of physics, in which he has
every right to be.

In defence of the universal validity of his principle,
Galen also tends to excessive disparagement of mor-
phological factors; witness his objection to the view
.of the anatomist Erasistratus that the calibre of

vessels played a part in determining the secretion
of fluids (p. 123), that digestion was caused by the
mechanical action of the stomach walls (p. 243), and
dropsy by induration of the liver (p. 171).

While combating the atomic explanation of physical
processes, Galen of course realised that there were
many of these which could only be explained ac-
cording to what we should now call “mechanical
laws.” For example, non-living things could be
subjected to ¢opd (passive motion), they answered
to the laws of gravity (rals 7év tAdv olaxi/dpeva
pomats, p. 126). Furthermore, Galen did not fail
to see that living things also were not entirely
exempted from the operation of these laws; they
too may be at least partly subject to gravity (loc.
cit.); a hollow organ exerts, by virtue of its cavity,
an attraction similar to that of dilating bellows,
as well as, by virtue of the living tissue of its walls,
a specifically “vital” or selective kind of attraction
(p. 325).

As a type of characteristically vital action we
may take nutrition, in which occurs a phenomenon
xxviii
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which Galen calls active motion (Spacriy) ximats)
or, more technically, alteration (dAMoiwois). This
active type of motion cannot be adequately stated
in terms of the passive movements (groupings and
re-groupings) of its constituent parts according to
certain empirical “laws.” Alteration involves self-
movement, a self-determination of the organism or
organic part. Galen does not attempt to explain
this fundamental characteristic of alleration any
further; he contents himself with referring his
opponents to Aristotle’s work on the ¢ Complete
Alteration of Substance” (p. 9).

The most important characteristic of the Physis
or Nature is its réyvp—its artistic creativeness. In
_other words, the living organism is a creative artist.
“This feature may be observed typically in its primary
functions of gromth and nutrition; these are de-
pendent on the characteristic facullies or powers,
by virtue of which each part draws to itself what
is proper or appropriate to it (7o oixeiov) and rejects
what is foreign (ro dAAdrpiov), thereafter appro-
priating or assimilating the attracted material ; this
assimilation is an example of the alteration (or quali-
tative change) already alluded to; thus the food eaten
is “altered ” into the various tissues of the body, each
of these having been provided by ¢ Nature” with its
own specific faculties of attraction and repulsion.

Any of the operations of the living part may be The Throe
looked on in three ways, either (a) as a Sdvapus, Cotegories:
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faculty, potentiality ; (b) as an évépyewn, which is this
SYvaus in operation ; or (c) as an épyov, the product
or effect of the évépyeta.?

1 What appear to me to be certain resemblances between
the Galenical and the modern vitalistic views of Henri
Bergson may perhaps be alluded to here. Galen’s vital
principle, 7 Texvich ¢vais (‘‘creative growth”), presents
analogies with ’Evolution créatricc: both manifest their
activity in producing qualitative change (&AAofwats, chunge-
ment) : in both, the creative change cannot be analysed into
a series of static states, but is one and continuous. In Galen,
however, it comes to an end with the development of the
individual, whereas in Bergson it continues indefinitely as
the evolution of life. The three aspects of organic life may
be tabulated thus:—

Suvapis vépyeia pyov
Work to be done. Work being done. Work done, finished.
Future aspect. Present aspect. Past aspect.
Function. Structure.
The élan vital. A ‘“ thing.”
A changing which
cannot be under-

stood as a sum
of static parts;
a constant be-
coming, never
stopping — at
leagt?tiﬁ the &-
yov is reached.

Bergson’s ‘ teleo- Bergson’s ‘‘ philo- Bergson’s ‘“ out-
logical ”” aspect. sophical”aspect.  look of physical
science.”

Galen recognized ‘‘creativeness” (réxyn) in the develop-
ment of the individual and its parts (ontogeny) and in the
maintenance of these, but he failed to appreciate the creative
evolution of species (phylogeny), which is, of course, part of
the same process. To the teleologist the possibilities (3uv-
vdpeis) of the Physis are limited, to Bergson they are un-
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Like his master Hippocrates, Galen attached Galens
fundamental importance to clinical observation— Method
to the evidence of the senses as the indispensable
groundwork of all medical knowledge. He had /
also, however, a forte for rapid generalisation from
observations, and his logical proclivities disposed him

limited. Galen and Bergson agree in attaching most practical
importance to the middle category—that of Function.

While it must be conceded that Galen, following Aristotle,
had never seriously questioned the fixity of species, the
following quotation from his work On Habits (chap. ii.) will
show that he must have at least had occasional glimmerings
of our modern point of view on the matter. Referring to
asstmilation, he says: ‘‘ Just as everything we eat or drink
becomes altered in quality, so of course also does the altering
factor itself become altered. . . . A clear proof of the as-
similation of things which are being nourished to that which
is nourishing them is the change which occurs in plants and
seeds ; this often goes so far that what is highly noxious in
one soil becomes, when transplanted into another soil, not
merely harmless, but actually useful. This has been largely
put to the test by those who compose memoirs on farming
and on plants, as also by zoological authors who have
written on the changes which occur according to the
countries in which animals live. Since, therefore, not only
is the nourishment altered by the creature nourished, but
the latter itself also undergoes some slight alteration, this
slight alteration must necessarily become considerable in the
course of time, and thus properties resulting from prolonged
habit must come to be on a par with natural properties.”

Galen fails to see the possibility that the ‘‘ natural ” pro-
perties themselves originated in this way, as activities which
gradually became habitual—that is to say, that the effects of
nurture may become a ‘‘second nature,” and so eventually
nature itself.

The whole passage, however, may be commended to modern
biologists—particularly, might one say, to those bacterio-
logists who have not yet realised how extraordinarily rela-
tive is the term ‘‘specificity ” when applied to the subject-
matter of their science.
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/ particularly to deductive reasoning. Examples of an
almost Euclidean method of argument may be found
in the Natural Faculties (e.g. Book III. chap. i.). While
this method undoubtedly gave him -much help in
his search for truth, it also not unfrequently led him
astray. This is evidenced by his attempt, already
noted, to apply the biological principle of the ¢iots
in physics. Characteristic examples of attempts to
orce facts to fit premises will be found in Book II.
Fhap. ix., where our author demonstrates that yellow
Ibile is ¢ virtually” dry, and also, by a process of
exclusion, assigns to the spleen the function of clear-
ing away black bile. Strangest of all is his attempt
to prove that the same principle of specific attraction
by which the ultimate tissues nourish themselves
(and the lodestone attracts iron!) accounts for the
reception of food into the stomach, of urine into
the kidneys, of bile into the gall-bladder, and of
semen into the uterus.

These instances are given, however, without pre-
judice to the system of generalisation and deduction
which, in Galen’s hands, often proved exceedingly
fruitful. He is said to have tried ‘“to unite pro-
fessional and scientific medicine with a philosophic
link.” He objected, however, to such extreme
attempts at simplification of medical science as that
of the Methodists, to whom diseases were isolated
entities, without any relationships in time or space
(v. p. xv. supra).

l He based much of his pathological reasoning upon
XXxii



INTRODUCTION

the “humoral theory ” of Hippocrates, according to
which certain diseases were caused by one or more
of the four humours (blood, phlegm, black and yellow
bile) being in excess—that is, by various dyscrasiae.
Our modern conception of ¢ hormone” action shows
certain resemblances with this theory.

Besides observation and reasoning, Galen took his
stand on experiment; he was one of the first of
experimental physiologists, as is illustrated in the
present book by his researches into the function of
the kidneys (p. 59 et seq.). He also conducted a
long series of experiments into the physiology of the
spinal cord, to determine what parts controlled
movement and what sensibility.

As a practitioner he modelled his work largely on
the broad and simple lines laid down by Hippocrates.
He had also at his disposal all the acquisitions of
biological science dating from the time of Aristotle
five hundred years earlier, and reinforced by the
discoveries in anatomy made by the Alexandrian
school. To these he added a large series of re-
searches of his own. ’

Galen never confined himself to what one might
call the academic or strictly orthodox sources of
information ; he roamed the world over for answers
to his queries. For example, we find him on his
journeys between Pergamos and Rome twice visiting
the island of Lemnos in order to procure some of
the terra sigillata, a kind of earth which had a
reputation for healing the bites of serpents and
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other wounds. At other times he visited the
copper-mines of Cyprus in search for copper, and
Palestine for the resin called Balm of Gilead.

By inclination and training Galen was the reverse
of a “party-man.” In the Natural Faculties (p. 55)
he speaks of the bane of sectarian partizanship,
“harder to heal than any itch.” He pours scorn
upon the ignorant ¢ Erasistrateans’ and ¢ Asclepia-
deans,” who attempted to hide their own incom-
petence under the shield of some great man’s name
(cf. p. 141).

Of the two chief objects of his censure in the
Natural Faculties, Galen deals perhaps less rigorously
with Erasistratus than with Asclepiades. Erasistratus
did at least recognize the existence of a vital principle
in the organism, albeit, with his eye on the structures
which the scalpel displayed he tended frequently to
forget it. The researches of the anatomical school
of Alexandria had been naturally of the greatest
service to surgery, but in medicine they sometimes
had a tendency to check progress by diverting
attention from the whole to the part.

Another novel conception frequently occurring in
Galen’s writings is that of the Preuma (i.e. the breath,
spiritus). This word is used in two senses, as meaning
(1) the inspired air, which was drawn into the left
side of the heart and thence carried all over the
body by the arteries; this has not a few analogies
with oxygen, particularly as its action in the tissues
XXXiv
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is attended with the appearance of the so-called
““innate heat.” (2) A vital principle, conceived as
being made up of matter in the most subtle
imaginable state (i.e. air). This vital principle be-
came resolved into three kinds: () wveipa pvowdy
or spiritus naturalis, carried by the veins, and pre-
siding over the subconscious vegetative life; this
““natural spirit” is therefore practically equivalent
to the ¢iows or “nature” itself. (b) The mvedua
{wrwdy or spiritus vitalis ; here particularly is a source
of error, since the air already alluded to as being
carried by the arteries tends to be confused with this
principle of “individuality ’ or relative autonomy in
the circulatory (including, perhaps, the vasomotor)
system. (c) The mvedpa yvxwdv or spiritus animalis
(anima = Yvysj), carried by longitudinal canals in the
nerves ; this corresponds to the yux.

This view of a “vital principle”’ as necessarily
consisting of matter in a finely divided, fluid, or
“ etheric” state is not unknown even in our day.
Belief in the fundamental importance of the Pneuma
formed the basis of the teaching of another vitalist
school in ancient Greece, that of the Pneumatists.

i i 3 Galen and
It is unnecessary to detail here the various ways >G>

in which Galen’s physiological views differ from those $ion of the
of the Moderns, as most of these are noticed in foot-
notes to the text of the present translation. His
ignorance of the circulation of the blood does not
lessen the force of his general physiological conclu-
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sions to the extent that might be anticipated. In
his opinion, the great bulk of the blood travelled
with a to-and-fro motion in the veins, while a little
of it, mixed with inspired air, moved in the same
way along the arteries ; whereas we now know that
all the blood goes outward by the arteries and returns
by the veins; in either case blood is carried to the
tissues by blood-vessels, and Galen’s ideas of tissue-
nutrition were wonderfully sound. The ingenious
method by which (in ignorance of the pulmonary
circulation) he makes blood pass from the right to
the left ventricle, may be read in the present work
(p. 321). As will be seen, he was conversant with
the “ anastomoses "’ between the ultimate branches ot
arteries and veins, although he imagined that they
were not used under “normal ”’ conditions.

Galen was not only a man of great intellectual
gifts, but one also of strong moral fibre. In
his short treatise ¢ That the best Physician is also a
Philosopher ” he outlines his professional ideals. It
is necessary for the efficient healer to be versed in
the three branches of “philosophy,” viz.: (a) logic,
the science of how to think ; (b) physics, the science
of what is—i.e. of “Nature” in the widest sense;
(c) ethics, the science of what to do. The amount of
toil which he who wishes to be a physician must
undergo—firstly, in mastering the work of his pre-
decessors and afterwards in studying disease at first .
hand—makes it absolutely necessary that he should
XXxvi
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possess perfect self-control, that he should scorn
money and the weak pleasures of the senses, and
should live laborious days.

Readers of the following pages will notice that
Galen uses what we should call distinctly im-
moderate language towards those who ventured to
differ from the views of his master Hippocrates
(which were also his own). The employment of such
language was one of the few weaknesses of his age
which he did not transcend. Possibly also his mother’s
choleric temper may have predisposed him to it.

The fact, too, that his vivisection experiments (e.g.
pp- 59, 273) were carried out apparently without any
kind of anaesthetisation being even thought of is
abhorrent to the feelings of to-day, but must be ex-
cused also on the ground that callousness towards
animals was then customary, men having probably
never thought much about the subject.

Galen is a master of language, using a highly
polished variety of Attic prose with a precision which
can be only very imperfectly reproduced in another
tongue. Every word he uses has an exact and
definite meaning attached to it. Translation is
particularly difficult when a word stands for a
physiological conception which is not now held;
instances are the words anadosis, prosthesis, and
prosphysis, indicating certain steps in the process
by which nutriment is conveyed from the alimentary
canal to the tissues.

XXXvii
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Readers will be surprised to find how many words
are used by Galen which they would have thought
had been expressly coined to fit modern conceptions ;
thus our author employs not merely such terms
as physiology, phthists, atrophy, anastomosis, but also
haematopoietic, anaesthesia, and even aseptic! It is
only fair, however, to remark that these terms,
particularly the last, were not used by Galen in
quite their modern significance.

To resume, then: What contribution can Galen
bring to the art of healing at the present day? It
was not, surely, for nothing that the great Pergamene
gave laws to the medical world for over a thousand
years !

Let us draw attention once more to:

(1) The high ideal which he set before the
profession.

(2) His insistence on immediate contact with
nature as the primary condition for arriving at an
understanding of disease; on the need for due
consideration of previous authorities; on the need
also for reflection—for employment of the mind’s
eye (% Aoyw Bewpia) as an aid to the physical eye.

(3) His essentially broad outlook, which often
helped him in the comprehension of a phenomenon
through his knowledge of an analogous phenomenon
in another field of nature.
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(4) His keen appreciation of the unity of the
organism, and of the inter-dependence of its parts ;
his realisation that the vital phenomena (physiological
and pathological) in a living organism can only be
understood when considered in relation to the
environment of that organism or part. This is the
foundation for the war that Galen waged & outrance
on the Methodists, to whom diseases were things
without relation to anything. This dispute is, un-
fortunately, not touched upon in the present volume.
What Galen combated was the tendency, familiar
enough in our own day, to reduce medicine to the
science of finding a label for each patient, and then
treating not the patient, but the label. (This
tendency, we may remark in parenthesis, is one
which is obviously well suited for the standardising
purposes of a State medical service, and is therefore
one which all who have the weal of the profession
at heart must most jealously watch in the difficult
days that lie ahead.)

(5) His realisation of the inappropriateness and
inadequacy of physical formulae in explaining physio-
logical activities. Galen’s disputes with Asclepiades
over 7& mpaTa éxetva odpata 70 dwabi, over the dvapua
orotxeta kol Anpwdess Sywor, is but another aspect of
his quarrel with the Methodists regarding their
pathological « units,” whose primary characteristic
was just this same dndfewa (impassiveness to environ-
ment, “ unimpressionability”’). We have of course
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our Physiatric or Iatromechanical school at the
present day, to whom such processes as absorption
from the alimentary canal, the respiratory inter-
change of gases, and the action of the renal
epithelium are susceptible of a purely physical
explanation.!

(6) His quarrel with the Anatomists, which was
in essence the same as that with the Atomists, and
which arose from his clear realisation that that
primary and indispensable desideratum,a view of the
whole, could never be obtained by a mere summation
of partial views; hence, also, his sense of the
dangers which would beset the medical art if it were
allowed to fall into the hands of a mere crowd of
competing specialists without any organising head to
guide them.

1 In terms of filtration, diffusion, and osmosis.
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SYNOPSIS OF CHAPTERS

BOOK 1

CHAPTER I

Distinction between the effects of (a) the organism’s psyche
or soul (b) its physis or nature. The author proposes to
confine himself to a consideration of the lint;t;er——t;he
vegetative—aspect of life.

CHaPTER 11

Definition of terms. Different kinds of motion. Alteration
or qualitative change. Refutation of the Sophists’ objec-
tion that such change is only aﬁporent, not real. The
four fundamental qualities of Hippocrates (later Aris-
totle). Distinction between faculty, activity (function),
and effect (work or product).

CaapTER III

It is by virtue of the four qualities that each part functions.
Some authorities subordinate the dry and the moist
Erinciples to the hot and the cold. Aristotle inconsistent

ere.

CHAPTER IV

We must suppose that there are faculties corresponding in
number to the visible effects (or products) with which we
are familiar.

CHAPTER V

Genesis, growth, and nutrition. Genesis (embryogeny) sub-
divided into histogenesis and organogenesis. Growth is
a tridimensional expansion of the solid parts formed
during genesis. Nutrition.
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CuAaPTER VI

The process of genesis (embryogeny) from insemination
onwards. Each of the simple, elementary, homogeneous
parts (tissues) is produced by a special blend of the four

rimary alterative faculties (such secondary alterative
aculties being ostopoietic, neuropoietic, etc.). A special
JSunction and use also corresponds to each of these special
tissues. The bringing of these tissues together into
organs and the disposal of these organs is performed by
another faculty called diaplastic, moulding, or forma-
tive.

CHarTER VII

We now pass from genesis to growth. Growth essentially a
post-natal process; it involves two factors, expansion
and nutrition, explained by analogy of a familiar child’s
game.

CHAPTER VIII
Nutrition.

CHAPTER IX

These three primary faculties (genesis, growth, nutrition)
have various others subservient to them.

CHaprTER X

Nutrition not a simple process. (1) Need of subsidiary
organs for the various stages of alteration, e.g., of bread
into blood, of that into bone, etc. (2) Need also of
organs for excreting the non-utilizable portions of the
food, e.y., much vegetable matter issuperfluous. (3) Need
of organs of a third kind, for distributing the pabulum
through the body.

CHAPTER XI

Nutrition analysed into the stages of application (prosthesis),
adhesion (prosphysis), and assimilation. The stages
illustrated by certain pathological conditions. Different
shades of meaning of the term nutriment.
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CHapTER XII

The two chief medico-philosophical schools—Atomist and
Vitalist. Hippocrates an adherent of the latter school—
his doctrine of an original principle or *‘nature” in
every living thing (doctrine of the unity of the
organism).

CuaPTER XIII

Failure of Asclepiades to understand the functions of kidneys
and ureters. His hypothesis of vaporization of imbibed
fluids is here refutec{ A demonstration of urinary secre-
tion in the living animal; the forethought and artistic
skill of Nature vindicated. Refutation also of Ascle-
piades’s disbelief in the special selective action of purga-
tive drugs.

CuapTer XIV

While Asclepiades denies #n toto the obvious fact of specific
attraction, Epicurus %‘ants the fact, although his
attempt to explain it by the atomic hypothesis breaks
down. Refutation of the Epicurean theory of magnetic
attraction. Instances of specific attraction of thorns
and animal poisons by medicaments, of moisture by
corn, etc.

CHAPTER XV

It now being granted that the urine is secreted by the
kidneys, the rationale of this secretion is enquired into.
The kidneys are not mechanical filters, but are by virtue
of their nature possessed of a specific faculty of attrac-
tion,

CHAPTER XVI

Erasistratus, again, by his favourite principle of horror vacui
could never explain the secretion of urine by the kidneys.
While, however, he acknowledged that the kidneys do
secrete urine, he makes no attempt to explain this; he
ignores, but does not attempt to refute, the Hippocratic

octrine of specific attraction. *‘Servile” position taken
up by Asclepiades and Erasistratus in regard to this
function of urinary secretion.
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CHAPTER XVII

Three other attempts (by adherents of the Erasistratean
school and by Lycus of Macedonia) to explain how the
kidneys come to separate out urine from the blood. All
these ignore the obvious principle of attraction.

BOOK 1II

CHAPTER 1

In order to explain dispersal of food from alimentary canal
vid the veins (anadosis) there is no need to invoke with
Erasistratus, the horror vacui, since here again the prin-
ciple of specific attraction is operative ; moreover, blood
is also driven forward by the compressing action of the
stomach and the contractions of the veins. Possibility,
however, of Erasistratus’s factor playing a certain minor
rdle.

CuapTER II

The Erasistratean idea that bile becomes separated out from
the blood in the liver because, being the thinner fluid, it
alone can enter the narrow stomata of the bile-ducts,
while the thicker blood can only enter the wider mouths
of the hepatic venules.

CuAPTER III

The morphological factors suggested by Krasistratus are
uite inadequate to exp%a.in biological happenings.
Krasistratus inconsistent with his own statements. The
immanence of the physis or nature; her shaping is not
merely external like that of a statuary, but involves the
entire substance. In genesis (embryogeny) the semen is
the active, and the menstrual blood the passive, princi-
ple. Attractive, alterative, and formative faculties of
the semen. Embryogeny is naturally followed by
growth ; these two functions distinguished.
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CHAPTER IV

Unjustified claim by Erasistrateans that their founder had
associations with the Peripatetic (Aristotelian) school.
The characteristic physiological tenets of that school
(which were all anticipated by Hippocrates) in no way
agree with those of Erasistratus, save that both recognize
the purposefulness of Nature; in practice, however,
Erasistratus assumed numerous exceptions to this prin-
ciple. Difficulty of understanding why he rejected the
})iological principle of attraction in favour of anatomical
actors.

CHAPTER V

A further difficulty raised by Erasistratus’s statement
regarding secretion of bile in the liver.

CHAPTER VI

The same holds with nutrition. Even if we grant that veins
may obtain their nutrient blood by virtue of the horror
vacui (chap. i.), how could this explain the nutrition of
nerves? Krasistratus’s hypothesis of minute elementary
nerves and vessels within the ordinary visible nerves
simply throws the difficulty further back. And is
Erasistratus’s minute ‘simple” nerve susceptible of
further analysis, as the Atomists would assume? If so,
this is opposed to the conception of a constructive and
artistic Nature which Eragistratus himself shares with
Hippocrates and the writer. And if his minute nerve is
really elementary and not further divisible, then it
cannot, according to his own showing, contain a cavity ;
therefore the horror vacui does not apply to it. And
how could this principle apply to the restoration to its
original bulk of a part whiclil had become thin through
disease, where more matter must become attached than
runs away ? A quotation from Erasistratus shows that he
did acknowledge an ‘“attraction,” although not exactly
in the Hippocratic sense.
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CHAPTER VII

In the last resort, the ultimate living elements (Erasistratus’s

simple vessels) must draw in their food by virtue of an
inherent attractive faculty like that which the lodestone
exerts on iron. Thus the process of anadosis, from
beginning to end, can be explained without assuming a
horror vacus

CuarTER VIII

. Erasistratus’s disregard for the humours. In respect to

-—

excessive formation of bile, however, prevention is better
than cure ; accordingly we must consider its pathology.
Does blood pre-exist in the food, or does it come into
existence in the body ? Erasistratus’s purely anatomical
explanation of dropsy. He entirely avoids the question
of the four qualities (e.g. the importance of innate heat)
in the generation of the humours, etc. Yet the problem
of blood-production is no less important than that of

astric digestion. Proof that bile does not pre-existin the
%ood. The four fundamental qualities of Hippocrates and
Aristotle. How the humours are formed from food taken
into the veins: when heat is in proportionate amount,
blood results; when in excess, bile; when deficient,
phlegm. Various conditions determining cold or warm
temperaments. The four primary diseases result each
from excess of one of the four qualities. Erasistratus
unwillingly acknowledges this when he ascribes the
indigestion occurring in fever to impaired function of the
stomach. For what causes this functio laesa ? Proof
that it is the fever (excess of innate heat).

If, then, heat plays so important a part in abnormal
functioning, so must it also in normal (i.e. causes of
eucrasia involved in those of dyscrasia, of physiology in
those of pathology). A like argument explains the
genesis of the humours. Addition of warmth to things
already warm makes them bitter ; thus honey turns to
bile in people who are already warm; where warmth
deficient, as in old people, it turns to useful blood. This
is a proof that bile does not pre-exist, as such, in the
food
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CHaPTER IX

The functions of organs also depend on the way in which the

four qualities are mixed—e.g. the contracting function of
the stomach. Treatment only possible when we know
the causes of errors of function. The FErasistrateans
practically Empiricists in this respect. On an apprecia-
tion of the meaning of a dyscrasia follows naturally the
Hippocratic principle of treating opposites by opposites
{e.g. cooling the overheated stomach, warming it when
chilled, etc.). Useless in treatment to know merely the

function of each organ; we must know the bodily

condition which upsets this function. Blood is warm and
moist. Yellow bile is warm and (virtually, though not
apparently)dry. Phlegm is cold and moist. The fourth:
possible combination (cold and dry) is represented by
black bile. For the clearing out of this humour from the
blood, Nature has provided the spleen—an organ which,
according to Erasistratus, fulfils no purpose. Proof of
the importance of the spleen is the jaundice, toxaemia,
etc., occurring when it is diseased. Erasistratus’s failure
to mention the views of leading authorities on this organ
shows the hopelessness of his position. The Hippocratic
view has now been demonstrated deductively and in-
ductively. The classical view as to the generation
of the humours. Normal and pathological forms of

ellow and black bile. Part played by the innate

at in their production. Other kinds of bile are
merely transition-stages between these extreme types.
Abnormal forms removed by liver and spleen re-
spectively. Phlegm, however, does not need a special
excretory organ, as it can undergo entire metabolism in
the body.

Need for studying the works of the Ancients care-
fully, in order to reach a proper understanding of this
subject. :
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BOOK III

CHAPTER 1

Vo A recapitulation of certain points previously demonstrated.
! Every part of the animal has an attractive and an
. alterative (assimilative) faculty ; it attracts the nutrient
! juice which is proper to it.  Assimilation is preceded
by adhesion (prosphysis) and that again, by application
(prosthesis). Application the goal of attraction. It
would not, however, be followed by adhesion and
assimilation if each part did not also possess a faculty
for retaining in position the nutriment which has been
applied. A4 prior: necessity for this retentive faculty.

CHAPTER II

‘The same faculty to be proved a posteriori. Its corresponding
JSunction (i.e. the activation of this faculty or potentiality)
well seen in the large hollow organs, notably the uterus
and stomach.

Cuarrer IIT

Exercise of the retentive faculty particularly well seen in the
uterus. Its object is to allow the embryo to attain full
development ; this being completed, a new faculty—the
expulsive—hitherto quiescent, comes into play. Char-
acteristic signs and symptoms of pregnancy. Tight grip
of uterus on growing embryo, and accurate closure of os
uteri during operation of the retentive faculty.
Dilatation of os and expulsive activities of uterus at full
term, or when foetus dies. Prolapse from undue exercise
of this faculty. Rdle of the midwife. Accessory muscles
in parturition.

CHAPTER IV

Same two faculties seen in stomach.  Qurglings or borborygmi
show that this organ is weak and is not gripping its
contents tightly enough. Undue delay of food in a weak
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stomach proved not to be due to narrowness of pylorus:
length o? stay depends on whether digestion (another
instance of the characteristically vital process of altera-
tion) has taken place or not. Erasistratus wrong in
attributing digestion merely to the mechanical action of
the stomach walls. When digestion completed, then
pylorus opens and allows contents to pass downwards,
just as os uteri when development of embyro completed.

CHuAPTER V

If attraction and elimination always proceeded par: passu,
the content of these hollow organs (including gall-bladder
and urinary bladder) would never vary in amount. A
retentive faculty, therefore, also logically needed. Its
existence demonstrated. Expulsion determined by quali-
tative and quantitative changes of contents. ‘‘Diarrhoea ”
of stomach. Vomiting,

CHarTEr VI

Every organic part has an appetite and aversion for the qualie
ties which are approrriate and foreign to it respectively,
Attraction necessarily leads to a certain benefi¢t received,
This again necessitates retention.

CHAPTER VII

Interaction between two bodies; the stronger masters the
weaker ; a deleterious drug masters the forces of the
body, whereas food is mastered by them ; this mastery
is an alteration, and the amount of alteration varies with
the different organs ; thus a partial alteration is effected
in mouth by saliva, but much greater in stomach, where
not only gastric juice, but also bile, pneuma, innate heat
(i.e. oxidation ?), and other powerful factors are brought
to bear on it ; need of considerable alteration in stomach

L
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as a transition-stage between food and blood ; appear-
ance of faeces in intestine another proof of great altera-
tion effected in stomach. Asclepiades’s denial of real
ualitative change in stomach rebutted. Erasistratus’s
genial that digestion in any way resembles a boiling
process comes from his taking words too literally.

Cuapter VIII

Erasistratus denies that the stomach exerts any pull in the
act of swallowing. That he is wrong, however, is proved
by the anatomical structure of the stomach—its inner
coat with longitudinal fibres obviously acts as a vis a
fronte (attraction), whilst its outer coat exercises through
the contraction of its circular fibres a vis a tergo (pro-

ulsion) ; the latter also comes into play in vomiting.
e stomach uses the oesophagus as a kind of hand, to
draw in its food with. The functions of the two coats
proved also by vivisection. Swallowing cannot be
attributed merely to the force of gravity.

CHAPTER IX

These four faculties which subserve nutrition are thus
* apparent in many different parts of the body.

.

CHAPTER X

Need for elaborating the statements of the ancient physi-
cians. Superiority of Ancients to Moderns. This state
of affairs can only be rectified by a really efficient
education of youth. The chief requisites of such an
education.

CuAPTER XI

For the sake of the few who really wish truth, the argument
will be continued. A third kind of fibre—the oblique—
subserves retention ; the way in which this fibre is
disposed in different coats.
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CrAPTER XII

The factor which brings the expulsive faculty into action is
essentially a condition of the organ or its contents which
is the reverse of that which determined attraction.
Analogy between abortion and normal rturition.
Whatever produces discomfort must be expelled. That
discomfort also determines expulsion of contents from
gall-bladder is not so evident as in the case of stomach,
uterus,urinary bladder, etc., but can be logically demon-
strated.

CaaPTER XIII

Expulsion takes place through the same channel as attraction
(e.g., in stomach, gall-bladder, uterus). Similarly the
delivery (anadosis) of nutriment to the liver from the
food-canal vid the mesenteric veins may have its direction
reversed. Continuous give-and-take between different
parts of the body ; superior strength of certain parts is
natural, of others acquired. When liver contains abund-
ant food and stomach depleted, latter may draw on
former ; this occurs when animal caun get nothing to eat,
and so prevents starvation. Simila.r% , when one part
becomes over-distended, it tends to deposit its excess in
some weaker part near it ; this passes it on to some still
weaker part, which cannot get rid of it ; hence deposits
of various kinds. Further instances of reversal of the
normal direction of anadosis from the food canal through
the veins. Such reversal of functions would in any case
be expected a priori. In the vomiting of intestinal
obstruction, matter may be carried backwards all the
way from the intestine to the mouth ; not surpris(i,gg,
therefore, that, under certain circumstances, food-
material might be driven right back from the skin-
surface to the alimentary canal (e.g. in excessive chilling
of surface) ; not much needed to determine this reversal
of direction.  Action of purgative drugs upon terminals
of veins ; one part draws from another until whole bod,
participates ; similarly in intestinal obstruction, eac]
part passes on the irritating substance to its weaker
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neighbour. Reversal of direction of flow occurs not
merely on occasion but also constantly (as in arteries,
lungs, heart, etc.). The various stages of normal nutri-
tion described. Why the stomach sometimes draws
back the nutriment it had passed on to portal veins and
liver. A similar ebb and flow in relation to the spleen.
Comparison of the parts of the body to a lot of animals
at a feast. The valves of the heart are a provision of
Nature to prevent this otherwise inevitable regurgita-
tion, though even they are not quite efficient.

Cuaprrer XIV

The superficial arteries, when they dilate, draw in air from

the atmosphere, and the deeper ones a fine, vaporous
blood from the veins and heart. Lighter matter such as
air will always be drawn in in preference to heavier ;
this is why the arteries in the food-canal draw in prac-
tically none of the nutrient matter contained in it.

CHAPTER XV

The two kinds of attraction—the mechanical attraction of

liv

dilating bellows and the °‘ physical” (vital) attraction
by living tissue of nutrient matter which is specifically
afiied or appropriate to it. The former kind—that
resulting from horror wvacui—acts primarily on light
matter, whereas vital attraction has no essential concern
with such mechanical factors. A hollow organ exercises,
by virtue of its cavity, the former kind of attraction, and
by virtue of the living tissue of its walls, the second kind.
Application of this to question of contents of arteries ;
anastomoses of arteries and veins. Foramina in inter-
ventricular septum of heart, allowing some blood to pass
from right to left ventricle. Large size of aorta probably
due to fact that it not merely carries the pneuma
received from the lungs, but also some of the blood
which percolates through septum from right ventricle.
Thus arteries carry not merely pneuma, but also some
light vaporous blood, which certain parts need more

-
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than the ordinary thick blood of the veins. The organic
parts must have their blood-supply sufficiently near to
allow them to absorb it ; comparison with an irrigation
system in a garden. Details of the process of nutrition
in the ultimate specific tissues ; some are nourished from
the blood directly ; in others a series of intermediate
stages must precede complete assimilation ; for example,
lla,mrrow is an intermediate stage between blood and
one.

From the generalisations arrived at in the present work
we can deduce the explanation of all kinds of particular
phenomena ; an instance is given, showing the co-opera-
tion of various factors previously discusseg.

lv
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! That is, ““On the Natural Powers,” the powers of the
Physis or Nature. By that Galen practically means what
we should call the physiological or biological powers, the
characteristic faculties of the living organism ; his Physis
is the subconscious vital principle of the animal or plant.
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GALEN
ON THE NATURAL FACULTIES?!

BOOK I .
I

Since feeling and voluntary motion are peculiar to
animals, whilst growth and nutrition are common to
plants as well, we may look on the former as effects 2
of the soul® and the latter as effects of the nature.!
And if there be anyone who allows a share in soul
to plants as well, and separates the two kinds of
soul, naming the kind in question vegetalive, and the
other sensory, this person is not saying anything else,
although his language is somewhat unusual. We,
however, for our part, are convinced that the chief
merit of language is clearness, and we know that
nothing detracts so much from this as do unfamiliar
terms; accordingly we employ those terms which
the bulk of people are accustomed to use, and we
say that animals are governed at once by their soul
and by their nature, and plants by their nature
alone, and that growth and nutrition are the effects
of nature, not of soul.

Like Aristotle, however, he 2lso ascribes quusi-vital pro-
perties to inanimate things, ¢/. Introduction, p. xxvii.

2 Ergon, here rendered an effect, is literally a work or deed ;
strictly speaking, it is something done, completed, as distin-
guished from energeia, which is the actual doing, the activity
which produces this ergon. ¢f. p. 13, and Introduction, p. xxx.

3 Gk, pwvyche, Lat. anima. 4 k. physis, Lat. natura,

3
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ON THE NATURAL FACULTIES, 1. u

II

Tuus we shall enquire, in the course of this
treatise, from what faculties these effects themselves,
as well as any other effects of nature which there
may be, take their origin.

First, however, we must distinguish and explain
clearly the various terms which we are going to use
in this treatise, and to what things we apply them;
and this will prove to be not merely an explanation of
terms but at the same time a demonstration of the
effects of nature. .

When, therefore, such and such a body undergoes
no change from its existing state, we say that it is
at rest; but, if it -departs from this in any respect
we then say that in this respect it undergoes motion.!
Accordingly, when it departs in various ways from
its pre-existing state, it will be said to undergo
various kinds of motion. Thus, if that which is
white becomes black, or what is black becomes
white, it undergoes motion in respect to colour; or
if what was previously sweet now becomes bitter, or,
conversely, from being bitter now becomes sweet, it
will be said to undergo motion in respect to flavour ;
to both of these instances, as well as to those
previously mentioned, we shall apply the term
qualitative motion. And further, it is not only things
which are altered in regard to colour and flavour
which, we say, undergo motion ; when a warm thing
becomes cold, and a cold warm, here too we speak
of its undergoing motion ; similarly also when any-

! Motion (kinesis) is Aristotle’s general term for what we

would rather call change. It includes various kinds of change,
as well as movement proper. cf. Introduction, p. xxix.
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1 ““Conveyance,” ‘‘transport,” ‘‘transit”; purely mechani-
cal or passive motion, as distinguished from alteration (quali-
tative change).

2 ¢«“Waxing and waning,” the latter literally phthisiz, a
wasting or ‘“‘decline;” cf. Scotch dwining, Dutch verdwijnen.
3 Becoming and perishing: Latin, gencratio et corruptio.

4 ¢ Ad substantiam productio seu ad formam processus”
(Linacre).
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ON THE NATURAL FACULTIES, L. u

thing moist becomes dry, or dry moist. Now, the
common term which we apply to all these cases is
alteration.

This is one kind of motion. But there is another
kind which occurs in bodies which change their
position, or as we say, pass from one place to another ;
the name of this is transference.!

These two kinds of motion, then, are simple and
primary, while compounded from them we have gromtk
and decay,? as when a small thing becomes bigger,
or a big thing smaller, each retaining at the same
time its particular form. And two other kinds of
motion are genesis and destruction,® genesis being a
coming into existence,® and destruction being the
opposite.

Now, common to all kinds of motion is ckange from
the pre-existing state, while common to all conditions
of rest is relention of the pre-existing state. The
Sophists, however, while allowing that bread in turn-
ing into blood becomes changed as regards sight, taste,
and touch, will not agree that this change occurs in
reality. Thus some of them hold that all such
phenomena are tricks and illusions of our senses;
the senses, they say, are affected now in one way,
now in another, whereas the underlying substance
does not admit of any of these changes to which the
names are given. Others (such as Anaxagoras)® will
have it that the qualities do exist in it, but that they

5 ¢ Preformationist” doctrine of Anaxagoras. To him the
apparent alteration in qualities took place when a number of
minute pre-existing bodies, all bearing the same quality,
came together in sufficient numbers to impress that quality
on the senses. The factor which united the minute quality-
bearers was Nous. “In the beginning,” says Anaxagoras,
*“all things existed together—then came Nous and brought
them into order.” 7
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! ¢‘De ea alteratione quae per totam fit substantiam ” (Lin-
acre).  ? The systematizer of Stoicism and successor of Zeno.
3 Note characteristic impatience with metaphysics. To
Galen, as to Hippocrates and Aristotle, it sufficed to look on
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ON THE NATURAL FACULTIES, 1. n

are unchangeable and immutable from eternity to
cternity, and that these apparent alterations are
brought about by separation and combination.

Now, if I were to go out of my way to confute
these people, my subsidiary task would be greater
than my main one. Thus, if they do not know all
that has been written, ¢ On Complete Alteration of
Substance”! by Aristotle, and after him by Chry-
sippus,? I must beg of them to make themselves
familiar with these men’s writings. If, however,
they know these, and yet willingly prefer the worse
views to the better, they will doubtless consider my
arguments foolish also. I have shown elsewhere that
these opinions were shared by Hippocrates, who
lived much earlier than Aristotle. In fact, of all
those known to us who have been both physicians
and philosophers Hippocrates was the first who took
in hand to demonstrate that there are, in all, four
mutually interacting qualities, and that to the opera-
tion of these is due the genesis and destruction of
all things that come into and pass out of being. Nay,
more ; Hippocrates was also the first to recognise
that all these qualities undergo an intimate mingling
with one another ; and at least the beginnings of the
proofs to which Aristotle later set his hand are to be
found first in the writings of Hippocrates.

As to whether we are to suppose that the substances
as well as their qualities undergo this intimate mingling,
as Zeno of Citium afterwards declared, I do not think
it necessary to go further into this question in the
present treatise;® for immediate purposes we only
the qualitative differences apprehended by the senses as
fundamental. Zeno of Citium was the founder of the Stoic

school ; on the further analysis by this school of the qualities
into bodies ¢f. p. 144, note 3.
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émel Tijs latpikfis UAns. v TO mwapdderypa xal
xpnto wpos Tov wapovra Adyov avrod, Sia TodT
éuvnuovevoa. katalewovtes odv, os Epny, THv

\ / » 7 3.\ ~ V4
wpos ToUTOUS dvTihoyiay, <évov> Tols Bovhouévois
Ta TOV Talaidy éxpavBivew xaf dv Huels idla

\ 2 A 3 4 i‘ n/‘be ¢

wepl avTdY émeaéupeba.

Tov épekijs Moyov @mavra mounsoueba tnrodvres
Umrép G €€ dpxiis mpodbéueba, wooar Te kal Tives
elalv al Tiis PpUoews Suvdpers xai T( mowety Epryov

! A rallying-ground : lit. a place where two glens meet.

? Thus according to Gomperz ((7reek Thinkers), the hypo-
thesis of Anaxagoras was that ‘“the bread . .. already con-
tained the countless forms of matter as such which the
human body displays. Their minuteness of size would with-
draw them from our perception. For the defect or ¢ weak-
ness’ of the senses is the narrowness of their receptive area,

10



ON THE NATURAL FACULTIES, I. u

need to recognize the complete alteration of substance.
In this way, nobody will suppose that bread repre-
sents a kind of meeting-place ! for bone, flesh, nerve,
and all the other parts, and that each of these
subsequently becomes separated in the body and
goes to join its own kind ;2 before any separation
takes place, the whole of the bread obviously becomes
blood; (at any rate, if a man takes no other food
for a prolonged period, he will have blood enclosed
in his veins all the same).® And clearly this dis-
proves the view of those who consider the elements ¢
unchangeable, as also, for that matter, does the oil
which is entirely used up in the flame of the lamp,
or the faggots which, in a somewhat longer time,
turn into fire.

I said, however, that 1 was not going to enter into
an argument with these people, and it was only
because the example was drawn from the subject-
matter of medicine, and because I need it for the
present treatise, that I have mentioned it. We shall
then, as I said, renounce our controversy with them,
since those who wish may get a good grasp of the
views of the ancients from our own personal inves-
tigations into these matters.

The discussion which follows we shall devote
entirely, as we originally proposed, to an enquiry
into the number and character of the facullies of
Nature, and what is the effect which each naturally
These elusive particles are rendered visible and tangible by
the process of nutrition, which combines them.”

3 Therefore the blood must have come from the bread. The
food from the alimentary canal was supposed by Galen to be
converted into blood in and by the portal veins. ¢f. p. 17.

4 By ‘““elements” is meant all homogeneous, amorphous
substances, such as metals, &c., as well as the elementary

tissuex,
I171
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éxdaTy mépuxev. Epyov 8¢ SnhovoT kaA@ ToO
yeyovos %8 kai cvpmemAypwuévor Imo Tis évep-
yeias adTav, olov To alua, Ty gdpra, 10 veipov
évépyetar 8¢ T SpacTikny dvoudlw xivnow xai
v TavTys altiav SVvauw. émel yap év TS TO
autiov alpa vyiyvesBar mabnTiky pév 1) Tod oitiov,
SpaaTiky 8 1) Tiis PpAeBos yiyverar kivnais, doav-
Tws 8¢ xkdv 1§ petadépew Ta Kdha Kivel pév o
~ ~ \ A\ ) ~ \ \ ~ \
uds, xweitar 8¢ Ta daTd, THY pév Tis Prefos kal
TOV pvdy kivgaw évépyeiav elvai pmue, Ty 8¢
T@V otTiwy Te Kal TOV 60TOY cUuTTONd TE Kai
wdlnua: Td pév yap dAhocoiTar, Ta 8¢ Pépetac.
v pév odv évépyeiav éyxwpel kalelv xal épyov
~ 4 \ 4 A y /7 A
Tis ¢pvoews, olov Tiv wéyrw, THv dvddoaw, Ty
alpdToow, ob uyw To 7 épyov € Gmavros évép-
yewav: 1) ydp Toi aapf Epyov pév éae Tiis Pucews,
o0 unw évépyerd ye. Sihov odv, ds Bdrepov uév
-~ bl ’ ~ 4 ’ 3 b A
T@V dvoudTwv Suxds Néyeratr, Odrepov & ob.

111
Bpol pév odv kai 1) PréY kal TOV dAAov
amdvTov ékagTtov dia TNV éx TOVY TETTdPwY TOLAY

1 Work or product. Lat. opus. cf. p. 3, note 2.

2 Operation, activation, or functioning. Lat. actio. cf.lor. cit.

7 1.e. a concomitant (secondary) or passive affection. Galen
is contrasting active and passive ‘‘ motion.” «¢f. p. 6, note 1.

4 As already indicated, there is no exact English equiva-
lent for the Greek term physis, which is a principle immanent
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ON THE NATURAL FACULTIES, I .-

produces. Now, of course, I mean by an effect! that
which has already come into existence and has been
completed by the aclivity? of these faculties—for
example, blood, flesh, or nerve. And activity is the
name I give to the active change or motion, and
the cause of this I call a faculty. Thus, when
food turns into blood, the motion of the food is
passive, and that of the vein active. Similarly,
when the limbs have their position altered, it is the
muscle which produces, and the bones which under-
go the motion. In these cases I call the motion of
the vein and of the muscle an activity, and that of
the food and the bones a symplom or affection,® since
the first group undergoes alleration and the second
group is merely fransported. One might, therefore,
also speak of the aclivity as an effect of Nature‘—
for example, digestion, absorption,® blood-production;
one could not, however, in every case call the effect an
activity ; thus flesh is an effect of Nature, but it is, of
course, not an activity. It is, therefore, clear that
one of these terms is used in two senses, but not the
other.

1904

IT appears to me, then, that the vein, as well as
each of the other parts, functions in such and such a
way according to the manner in which the four quali-

in the animal itself, whereas our term ‘ Nature’ suggests
something more transcendent ; we are forced often, however,
to employ it in default of a better word. «¢f. p. 2, note 1.

5 In Greek anadosiz. This process includes two stages :
(1) transmission of food from alimentary canal to liver (rather
more than our ‘‘ absorption ) ; (2) further transmission from
liver to tissues. Anadosis is lit. a yielding-up, a *‘ delivery;”
it may sometimes be rendered ‘‘ dispersal.” ¢ Distribution”
(diadosia) is a further stage ; ¢f. p. 163, note 4. 13
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'rou'rwu kav Tols wepl kpdoewv, els boov laTpd

xprioipov, émeareyrduca.

Lefip V.
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ON THE NATURAL FACULTIES, I.

ties1 are mixed. There are, however, a considerable
number of not undistinguished men-—philosophers
and physicians— who refer action to the Warm and the
Cold, and who subordinate to these, as passive, the
Dry and the Moist; Aristotle, in fact, was the first
who attempted to bring back the causes of the
various special activities to these principles, and he
was followed later by the Stoicschool. These latter,
of course, could logically make active principles of
the Warm and Cold, since they refer the change of
the elements themselves into one another to certain
diffusions and condensations.2 This does not hold
of Aristotle, however; seeing that he employed the
four qualities to explain the genesis of the elements,
he ought properly to have also referred the causes of
all the special activities to these. How is it that he
uses the four qualities in his book ¢ On Genesis and
Destruction,” whilst in his ¢ Meteorology,” his
“ Problems,” and many other works he uses the two
only? Of course, if anyone were to maintain that in
the case of animals and plants the Warm and Cold
are more active, the Dry and Moist less so, he might
perhaps have even Hippocrates on his side ; but if he
were to say that this happens in all cases, he would,
I imagine, lack support, not merely from Hippocrates,
but even from Aristotle himself—if, at least, Aristotle
chose to remember what he himself taught us in his
work “ On Genesis and Destruction,” not as a matter
of simple statement, but with an accompanying
demonstration. I have, however, also investigated
these questions, in so far as they are of value to a
physician, in my work “ On Temperaments.”

2 Since heat and cold tend to cause diffusion and condensa-
tion respectively.
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ON THE NATURAL FACULTIES, I. iv.—v

IV

THE so-called blood-making! faculty in the veins,
then, as well as all the other faculties, fall within
the category of relative concepts ; primarily because
the faculty is the cause of the activity, but also,
accidentally, because it is the cause of the effect.
But, if the cause is relative to something—for it is the
cause of what results from it, and of nothing else—it
is obvious that the faculty also falls into the category
of the relative ; and so long as we are ignorant of the
true essence of the cause which is operating, we call
it a faculty. Thus we say that there exists in the
veins a Dlood-making faculty, as also a digestive 2
faculty in the stomach, a pulsatile 3 faculty in the
heart, and in each of the other parts a special faculty
corresponding to the function or activity of that part.
If, therefore, we are to investigate methodically the
number and kinds of faculties, we must begin with
the effects; for each of these effects comes from a
certain activity, and each of these again is preceded
by a cause.

v

Tue effects of Nature, then, while the animal is
still being formed in the womb, are all the different
parts of its body; and after it has been born, an
effect in which all parts share is the progress of each
to its full size, and thereafter its maintenance of
itself as long as possible.

The activities corresponding to the three effects
mentioned are necessarily three—one to each—

1 Lit. haematopoietic. cf. p. 11, note 3. 2 Lit. peptic.

* Lit. sphygmic. 17
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avénais kai Opéyris. ANN 1) pév wéveois ody
AT\ Tis €vépyeta Tiis Puoews, dAN' éE ailoi-
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yap 6cTobY yévpTal kal vebpov kai AV kai TV
dAAwv écaaTov, allotoiobar yp1) T UroLeSAn-
pévny otaiav, €€ fs yiyverar 1o {Pov: va 8¢ xal
oxipa o Séov kai Géaiv kal rohoTnTds Twas
kai amodises kal ovupioers xai TaN\a || Ta
Totadra kTionTal, Scarhdrreabat xpn THY dANoc-
ovuévny ovaiav, Hv 83 xal UAny Tov {Wov xaldw,
s Ths vews T EVha Kxal Tis elkovos TOV kmpov,
ovk dv audpTocs.

‘H & adfnos émidoais éote kai StdoTaois kaTa
pikos kal mwhdtos xal Bdbos TV oTepedv Tov
¢wov popiwv, dvrep xai 7 Sidmhacis Jv, 7§ S
Opéyris mpoobeas Tois adrois dvev SracTdoews.

VI

Ilept mparrns odv Tijs yevéoews elmwpuey, Hy éE
a\otwoews ' dua xal Siamhdoews éNéyopev
yiyveabas.

KataBAnbévros &3 tol omépupatos els T
piiTpav 1) eis v yiv, 008év yap Siadépet, xpovors
Tioly optopévors wdumola cuvicTatar popia
s yevvwuévns odoias UypoTnTe Kai EnpéTyTe Kai
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! Qenesis corresponds to the intrauterine life, or what we
may call embryogeny. Alteration here means histogenesis
or tissue-production ; shaping or moulding (in Greek diaplasis)
nieuns the ordering of these tissues into organs (organogenesis).
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ON THE NATURAL FACULTIES, I. v.-vi

namely, Genesis, Growth, and Nutrition. Genesis,
however, is not a simple activity of Nature, but is com-
pounded of alteration and of shaping.! That is to say,
in order that bone, nerve, veins, and all other [tissues]
may come into existence, the wunderlying substance
from which the animal springs must be alfered ; and
in order that the substance so altered may acquire
its appropriate shape and position, its cavities, out-
growths, attachments, and so forth, it has to undergo
a shaping or formative process.? One would be
justified in calling this substance which undergoes
alteration the material of the animal, just as wood is
the material of a ship, and wax of an image.

Gromwth is an increase and expansion in length,
breadth, and thickness of the solid parts of the
animal (those which have been subjected to the
moulding or shaping process). Nuirition is an addition
to these, without expansion.

VI

Ler us speak then, in the first place, of Genesis,
which, as we have said, results from «lteration to-
gether with skaping.

The seed having been cast into the womb or into
the earth (for there is no difference),? then, after a
certain definite period, a great number of parts
become constituted in the substance which is being
generated ; these differ as regards moisture, dryness,
coldness and warmth,* and in all the other qualities

2 ¢f. p. 25, note 4.

3 Note inadequate analogy of semen with fertilised seeds
of plants (i.e. of gamete with zygote). Strictly speaking, of
course, semen corresponds to pollen. ¢f. p. 130, note 2.

4 i.e. the four primary qualities ; ¢/. chap. iii. supra. gg
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xovdoTns kai BaplTns Kal TUKVOTNS Kai dpaloTns
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™s amwtal Siadopai xai elpyTar wepl macdV
’ApiaToTéher kalds. oloba 8¢ Sfmov kal Tas
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GoT, € pév TAS WpwTAS TE Kal oTOLYELDELS
aM\owwTikas Suvduers {nToins, UrypdTns éoTi kal
Enporns xai Yuxporns kai Oepuorns el 8¢ Tas éx
TS TOUTWY Kpdoews yevouévas, ToocaiTar xald
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alaOnra ovoixela Umdpxy: xakeitar & alofnra
GTOLYEIQ TA OpMOLOpEPT) TAVTA TOD TWRATOS popia*
kal TadtT’ otk ék uefodov Twos AAN avTéTTRY
yevopevov éxualelv xpy 8id Tdv dvaToudv.
'Ocrodv 8 rai xovépov kai vedpov xai Vuéva
xai avvdeapov kai préBa xal wdvl Soa ToaiTa
kata THv wpwtny Tob {@ov yéveaw % ¢lots
amepydalerar  duvduer xpopévn xaborov puév
elmeiv TH yevmTik) Te ral dA\owwliTik]), xaTa
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! Various secondary or derivative differences in the tissues.
Note pre-eminence of sense of touch.

2 De Anima, ii. et seq.

3 Lit. homoeomerous=of similar parts throughout, ¢ the
same all through.” He refers to the elementary tissues,
conceived as not being susceptible of further analysis.
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ON THE NATURAL FACULTIES, I. w1

which naturally derive therefrom.! These deriva-
tive qualities, you are acquainted with, if you have
given any sort of scientific consideration to the
question of genesis and destruction. For, first and
foremost after the qualities mentioned come the
other so-called tangible distinctions, and after them
those which appeal to taste, smell, and sight.
Now, tangible distinctions are hardness and softness,
viscosity, friability, lightness, heaviness, density,
rarity, smoothness, roughness, thickness and thin-
ness; all of these have been duly mentioned by
Aristotle.2 And of course you know those which
appeal to taste, smell, and sight. Therefore, if
you wish to know which alterative faculties are
primary and elementary, they are moisture, dry-
ness, coldness, and warmth, and if you wish to
know which ones arise from the combination of
these, they will be found to be in each animal of a
number corresponding to its sensible elements. The
name sensible elements is given to all the komogeneous 3
parts of the body, and these are to be detected
not by any system, but by personal observation of
dissections.4

Now Nature constructs bone, cartilage, nerve, mem-
brane, ligament, vein, and so forth, at the first stage
of the animal’s genesis, employing at this task a
faculty which is, in general terms, generative and
alterative, and, in more detail, warming, chilling,
drying, or moistening; or such as spring from the

¢ That is, by the bodily eye, and not by the mind’s eye.
The observer is here called an autoptes or *‘eye-witness.’
Our medical term autopsy thus means literally a persona
inspection of internal parts, ordinarily hidden. )

¢ 4.e. ““alteration” 18 the earlier of the two stages which
constitute embryogeny or ¢‘ genesis.” ¢f. p. 18, note 1.
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! The terms Galen actually uses are: ostopoietic, neuro-
poietic, chondropoietic.
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ON THE NATURAL FACULTIES, I. v

blending of these, for example, the bone-producing,
nerve-producing, and cartilage-producing faculties!
(since for the sake of clearness these names must
be used as well).

Now the peculiar 2 flesh of the liver is of this kind
as well, also that of the spleen, that of the kidneys,
that of the lungs, and that of the heart; so also
the proper substance of the brain, stomach, gullet,
intestines, and uterus is a sensible element, of similar
parts all through, simple, and uncompounded. That
is to say, if you remove from each of the organs
mentioned its arteries, veins, and nerves,® the
substance remaining in each organ is, from the point
of view of the senses, simple and elementary. As
regards those organs consisting of two dissimilar
coats,t of which each is simple, of these organs the
coats are the elements—for example, the coats
of the stomach, oesophagus, intestines, and arteries ;
each of these two coats has an alterative faculty
peculiar to it, which has engendered it from the
menstrual blood of the mother. Thus the special
alterative faculties in each animal are of the same
number as the elementary parts®; and further,
the activities must necessarily correspond each to one
of the special parts, just as each part has its special
use—for example, those ducts which extend from
the kidneys into the bladder, and which are called
ureters ; for these are not arteries, since they do not
pulsate nor do they consist of two coats; and they

2 As we should say, parenchyma (a term used by Erasis-
tratus).

* These were all the elementary tissues that Aristotle, for
example, had recognized ; other tissues (e.g. flesh or muscle)
he berieved to be complexes of these.

4 Or tunics. § i.e. tissues,
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1 As, for example, Aristotle had held; ¢f. p. 23, note 3.
Gialen added many new tissues to those described by Aristotle.
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are not veins, since they neither contain blood, nor
do their coats in any way resemble those of veins;
from nerves they differ still more than from the
structures mentioned. ~

“ What, then, are they?” someone asks—as
though every part must necessarily be either an
artery, a vein, a nerve, or a complex of these,!
and as though the truth were not what I am now
stating, namely, that every one of the various
organs has its own particular substance. For in fact
the two bladders—that which receives the urine,
and that which receives the yellow bile—not only
differ from all other organs, but also from one
another. Further, the ducts which spring out like
kinds of conduits from the gall-bladder and which
pass into the liver have no resemblance either to
arteries, veins or nerves. But these parts have been
treated at a greater length in my work “On the
Anatomy of Hippocrates,” as well as elsewhere.

As for the actual substance of the coats of the
stomach, intestine, and uterus, each of these has
been rendered what it is by a special alterative
faculty of Nature; while the bringing of these
together,? the combination therewith of the structures
which are inserted into them, the outgrowth into the
intestine,® the shape of the inner cavities, and the
like, have all been determined by a faculty which we
call the shaping or formative faculty*; this faculty
we also state to be artistic—nay, the best and highest
art—doing everything for some purpose, so that

* Lit. synthesis.

J this is meant the duodenum, considered as an out-
growth or prolongation of the stomach towards the in-
testines.

4 ¢f. p. 19, note 2.
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1 Lit. the auxetic or tncremental faculty.
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ON THE NATURAL FACULTIES, I vi.—vu

there is nothing ineffective or superfluous, or capable
of being better disposed. This, however, I shall
demonstrate in my work ¢ On the Use of Parts.”

VII

Passing now to the faculty of Growth! let us
first mention that this, too, is present in the foetus
in utero as is also the nutritive faculty, but that
at that stage these two faculties are, as it were,
handmaids to those already mentioned,? and do not
possess in them3elves supreme authority. When,
however, the animal ® has attained its complete size,
then, during the whole period following its birth and
until the acme is reached, the faculty of growth is
predominant, while the alterative and nutritive
faculties are accessory—in fact, act as its handmaids.
What, then, is the property of this faculty of growth?
To extend in every direction that which has already
come into existence—that is to say, the solid parts of
the body, the arteries, veins, nerves, bones, cartilages,
membranes, ligaments, and the various coats which
we have just called elementary, homogeneous, and
simple. And I shall state in what way they gain this
extension in every direction, first giving an illustra-
tion for the sake of clearness.

Children take the bladders of pigs, fill them with
air, and then rub them on ashes near the fire, so as to
warm, but not to injure them. This is a common

2 i.e. to the alterative and shaping faculties (histogenetic
and organogenetic).

3 If the reading is correct we can only suppose that (ialen
meant the embryo.
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game in the district of Ionia, and among not a few
other nations. As they rub, they sing songs, to a
certain measure, time, and rhythm, and all their words
are an exhortation to the bladder to increase in size.
When it appears to them fairly well distended, they
again blow air into it and expand it further; then
they rub it again. This they do several times, until
the bladder seems to them to have become large
enough. Now, clearly, in these doings of the children,
the more the interior cavity of the bladder increases
in size, the thinner, necessarily, does its substance
become. But, if the children were able to bring
nourishment to this thin part, then they would make
the bladder big in the same way that Nature does.
As it is, however, they cannot do what Nature does,
for to imitate this is beyond the power not only of
children, but of any one soever; it is a property of
Nature alone.

It will now, therefore, be clear to you that nutrition
is a necessity for growing things. For if such bodies
were distended, but not at the same time nourished,
they would take on a false appearance of growth,
not a true growth. And further, to be distended
in all directions belongs only to bodies whose
growth is directed by Nature; for those which are
distended by us undergo this distension in one
direction but grow less in the others; it is im-
possible to find a body which will remain entire
and not be torn through whilst we stretch it in
the three dimensions. Thus Nature alone has the
power to expand a body in all directions so that it
remains unruptured and preserves completely its
previous form.
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ON THE NATURAL FACULTIES, I. vir.—ix

Such then is growth, and it cannot occur without
the nutriment which flows to the part and is worked
up into it.

VI1Iil

WE have, then, it seems, arrived at the subject
of Nutrition, which is the third and remaining con-
sideration which we proposed at the outset. For,
when the matter which flows to each part of the
body in the form of nutriment is being worked up
into it, this activity is nutrition, and its cause is the
nutritive faculty. Of course, the kind of activity
here involved is also an alteration, but not an altera-
tion like that occurring at the stage of genesis.! For
in the latter case something comes into existence
which did not exist previously, while in nutrition the
inflowing material becomes assimilated to that which
has already come into existence. Therefore, the
former kind of alteration has with reason been termed
genesis, and the latter, assimilation.

IX

Now, since the three faculties of Nature' have
been exhaustively dealt with, and the animal would
appear not to need any others (being possessed of
the means for growing, for attaining completion, and
for maintaining itself as long a time as possible),
this treatise might seem to be already complete, and
to constitute an exposition of all the faculties of
Nature. If, however, one considers that it has not

1 i.e. not the pre-natal development of tissue already
described. ¢f. chap. vi.
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1 Adnnmstmtlon lit. “ economy.”
2 The activation or functioning of this faculty, the faculty
in actual operation. cf. p. 3, note 2.
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mean the stomach, intestines, liver, and the like),
and that it has not dealt with the faculties resident
in these, it will seem as though merely a kind of in-
troduction had been given to the practical parts of
our teaching. For the whole matter is as follows:
Genesis, growth, and nutrition are the first, and, so
to say, the principal effects of Nature ; similarly also
the faculties which produce these effects—the first
faculties—are three in number, and are the most
dominating of all. But as has already been shown,
these need the service both of each other, and of
yet different faculties. Now, these which the
faculties of generation and growth require have
been stated. I shall now say what ones the nutritive
faculty requires.

yet touched upon any of the parts of the animal SI

X

For I believe that I shall prove that the organs
which have to do with the disposal! of the nutri-
ment, as also their faculties, exist for the sake of
this nutritive faculty. For since the action of this
faculty 2 is assimilation, and it is impossible for any-
thing to be assimilated by, and to change into
anything else unless they already possess a certain
communily and affinity in their qualities,® therefore, in
the first place, any animal cannot naturally derive
nourishment from any kind of food, and secondly,
even in the case of those from which it can do so, it
cannot do this at once. Therefore, by reason ot

3 ¢« Un rapport commun et une affinité” (Daremberg).
¢¢ Societatem aliquam cognationemque in qualitatibus” (Lin-
acre). ¢f. p. 36, note 2.
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1 Lit. ‘‘necessity”; more restrictive, however, than our
*“law of Nature.” cf. p. 314, note 1.

2 His point is that no great change, in colours or in any-
thing else, can take place at one step.
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this law,! every animal needs several organs for
altering the nutriment. For in order that the yellow
may become red, and the red yellow, one simple
process of alteration is required, but in order that
the white may become black, and the black white,
all the intermediate stages are needed.? So also, a
thing which is very soft cannot all at once become
very hard, nor vice versa ; nor, similarly can anything
which has a very bad smell suddenly become quite
fragrant, nor again, can the converse happen.

How, then, could blood ever turn into bone, with-
out having first become, as far as possible, thickened
and white? And how could bread turn into blood
without having gradually parted with its white-
ness and gradually acquired redness? Thus it is
quite easy for blood to become flesh ; for, if Nature
thicken it to such an extent that it acquires a
certain consistency and ceases to be fluid, it thus
becomes original newly-formed flesh ; but in order
that blood may turn into bone, much time is needed
and much elaboration and transformation of the
blood. Further, it is quite clear that bread, and,
more particularly lettuce, beet, and the like, re-
quire a great deal of alteration in order to become
blood.

This, then, is one reason why there are so many
organs concerned in the alteration of food. A
second reason is the nature of the superfluities.® For,
as we are unable to draw any nourishment from
grass, although this is possible for cattle, similarly
we can derive nourishment from radishes, albeit not

3 Not quite our *‘waste products,” since these are con-
sidered as being partly synthetic, whereas the Greek peritio-

mata were simply superfluous substances which could not be
used and were thrown aside.
35
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1 Note ‘‘ our natures,” ¢f. p. 12, note 4 ; p. 47, note 1.
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to the same extent as from meat; for almost the
whole of the latter is mastered by our natures!;
it is transformed and altered and constituted useful
blood ; but, in the radish, what is appropriate 2 and
capable of being altered (and that only with diffi-
culty, and with much labour) is the very smallest
part; almost the whole of it is surplus matter, and
passes through the digestive organs, only a very
little being taken up into the veins as blood—nor is
this itself ewtirely utilisable blood. Nature, there-
fore, had need of a second process of separation for
the superfluities in the veins. Moreover, these super-
fluities need, on the one hand, certain fresh routes to
conduct them to the outlets, so that they may not
spoil the useful substances, and they also need
certain reservoirs, as it were, in which they are
collected till they reach a sufficient quantity, and
are then discharged.

Thus, then, you have discovered bodily parts of a
second kind, consecrated in this case to the [removal
of the] superfluities of the food. There is, however,
also a third kind, for carrying the pabulum in every
direction ; these are like a number of roads inter-
secting the whole body.

Thus there is one entrance—that through the
mouth—for all the various articles of food. What
receives nourishment, however, is not one single part,
but a great many parts, and these widely separated ;
do not be surprised, therefore, at the abundance of
organs which Nature has created for the purpose of
nutrition. For those of them which have to do with
p- 319, note 2. With Galen’s oixeios and &AAdTpios we may
compare the German terms eigen and fremd used by Aber-

halden in connection with his theory of defensive ferments in
the blood-serum.
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0pew}ne- o 8¢ xata 'rovvopa Aoryos o,uoa,wo'l.e ToD
'rpe¢om'os‘ TP 'rpe¢oy.evm. tva & au-m ryewrraz,
wponynaaaﬂat xpn 7rpoa'¢uaw, va & e/cewn,
7rpoa‘0€a'w. evretSau rydp emrea’n TOV afyryeww
o ,u.e)»)\wv 0pe\{rew o'novv Tov Tod {@ov ;.Lopwov

vuds, els dmwav av'ro Stacelpetas mpdTov,
émetra 1rpoa"n061-al, kdmeita mwpoodlerar Kal
TeMéws opotodTac.

! Transit, cf. p. 6, note 1.

2 4.e. of the hvmg organism, ¢f. p. 2, note 1.

8 4.e. with nutrition.

¢ We might Perhaps say, more shortly, ‘assimilation of
food to feeder,” or, ‘‘of food to fed ”s Linacre renders,

‘“ nutrimenti cum nutrito a.sslmllatlo
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ON THE NATURAL FACULTIES, I. x.-x1

alteration prepare the nutriment suitable for each
part; others separate out the superfluities; some
pass these along, others store them up, others ex-
crete them; some, again, are paths for the transit!
in all directions of the utilisable juices. So, if you
wish to gain a thorough acquaintance with all the
faculties of Nature,? you will have to consider each
one of these organs,

Now in giving an account of these we must begin
with those effects of Nature, together with their
corresponding parts and faculties, which are closely
connected with the purpose to be achieved.?

XI

LET us once more, then, recall the actual purpose
for which Nature has constructed all these parts. Its
name, as previously stated, is nutrition, and the defini-
tion corresponding to the name is: an assimilation of
that which nourishes to that which receives nourishment.*
And in order that this may come about, we must
assume a preliminary process of adhesion,> and for
that, again, one of presenlation.5 For whenever the
juice which is destined to nourish any of the parts of
the animal is emitted from the vessels, it is in the
first place dispersed all through this part, next it is
presented, and next it adheres, and becomes com-
pletely assimilated.

5 Lit. prosphysis, i.e. attachment, implantation.

¢ Lit. prosthesis, ‘‘ apposition.” One is almost tempted to
retain the terms prosthesis and prosphysis in translation, as
they obviously correspond much more closely to Galen’s
physiological conceptions than any English or semi-English
words can.
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70 8¢lv wpoafeaty pév mwpidTov, épeis 8¢ mpéo-
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Kvpunc ey ovv TO 'rpe¢>ov 7187 'rpo¢1), o & olov
pév 'rpodm, ovvrw 8¢ Tpédov, omoiov éoTe -ro
mpoaduouevov 1) mwpoaTiléuevov, Tpody wév ov

‘1 Lit. phthisis. cf. p. 6, note 2. Now means tuberculosis
on

yMore literally, ‘chymified.” In anasarca the sub-
cutaneous tissue is soft, and pits on pressure. Inthe ‘“white”
disease referred to here (by which is probably meant Mduhtr
leprosy) the same tissues are indurated and ‘‘ brawny.” The
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ON THE NATURAL FACULTIES, I. x1

The so-called white [leprosy] shows the differ-
ence between assimilation and adhesion, in the
same way that the kind of dropsy which some people
call anasarca clearly distinguishes presentation from
adhesion. For, of course, the genesis of such a
dropsy does not come about as do some of the condi-
tions of atrophy and wasting,! from an insufficient
supply of moisture; the flesh is obviously moist
enough,—in fact it is thoroughly saturated,—and
each of the solid parts of the body is in a similar
condition. While, however, the nutriment conveyed
to the part does undergo presentation, it is still too
watery, and is not properly transformed into a juice,?
nor has it acquired that viscous and agglutinative
quality which results from the operation of innate
heat ;3 therefore, adhesion cannot come about, since,
owing to this abundance of thin, crude liquid, the

bulum runs off and easily slips away from the solid
parts of the body. In white [leprosy], again, there
is adhesion of the nutriment but no real assimilation.
From this it is clear that what I have just said is
correct, namely, that in that part which is to be
nourished there must first occur presentation, next
adhesion, and finally assimilation proper.

Strictly speaking, then, nutriment is that which is
actually nourishing, while the quasi-nutriment which is
not yet nourishing (e.g. matter which is undergoing
adhesion or presentation) is not, strictly speaking,
nutriment, but is so called only by an equivocation.
principle of certain diseases being best explained as cases of
arrest at various stages of the metabolic path is recognized
in modern pathology, although of course the instauces given
by Galen are too crude to stand.

3 The effects of oxidation attributed to the heat which
accompanies it? ¢f. p. 141, note 1; p. 254, note 1.
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ON THE NATURAL FACULTIES, I. xt.—xu

Also, that which is still contained in the veins, and
still more, that which is in the stomach, from the fact
that it is destined to nourish if properly elaborated,
has been called “nutriment.” Similarly we call the
various kinds of food ¢ nutriment,” not because they
are already nourishing the animal, nor because they
exist in the same state as the material which actually
is nourishing it, but because they are able and
destined to nourish it if they be properly elaborated.

This was also what Hippocrates said, viz., ¢ Nutri-
ment is what is engaged in nourishing, as also is
quasi-nutriment, and what is destined to be nutri-
ment.” For to that which is already being assimi-
lated he gave the name of nrutriment; to the similar
material which is being presented or becoming
adherent, the name of quasi-nutriment ; and to every-
thing else—that is, contained in the stomach and
veins—the name of destined nutriment.

XII

IT is quite clear, therefore, that nutrition must
necessarily be a process of assimilation of that which
is nourishing to that which is being nourished.
Some, however, say that this assimilation does not
occur in reality, but is merely apparent ; these are
the people who think that Nature is not artistic, that
she does not show forethought for the animal’s
welfare, and that she has absolutely no native powers
whereby she alters some substances, attracts others,
and discharges others.

Now, speaking generally, there have arisen the
following two sects in medicine and philosophy
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! Here follows a contrast between the Vitalists and the
Epicurean Atomists. c¢f. p. 153 et seq.
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ON THE NATURAL FACULTIES, I. xn

among those who have made any definite pronounce-
ment regarding Nature. I speak, of course, of such
of them as know what they are talking about, and
who realize the logical sequence of their hypotheses,
and stand by them ; as for those who cannot under-
stand even this, but who simply talk any nonsense
that comes to their tongues, and who do not remain
definitely attached either to one sect or the other—
such people are not even worth mentioning.

What, then, are these sects, and what are the
logical consequences of their hypotheses?! The one
class supposes that all substance which is subject to
genesis and destruction is at once continuous? and
susceptible of alteration. The other school assumes
substance to be unchangeable, unalterable, and sub-
divided into fine particles, which are separated from
one another by empty spaces.

All people, therefore, who can appreciate the logical
sequence of an hypothesis hold that, according to
the second teaching, there does not exist any sub-
stance or faculty peculiar either to Nature or to
Soul,® but that these result from the way in which
the primary corpuscles,* which are unaffected by
change, come together. According to the first-
mentioned teaching, on the other hand, Nature is not
posterior to the corpuscles, but is a long way prior to
them and older than they; and therefore in their
view it is Nature which puts together the bodies
both of plants and animals; and this she does by
virtue of certain faculties which she possesses—these
being, on the one hand, attractive and assimilative of
what is appropriate, and, on the other, expulsive of

3 Lit. to the physis or the psyche; that is, a denial of the
autonomy of physiology and psychology. 4 Lit. somata.
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ON THE NATURAL FACULTIES, I. xu

what is foreign. Further, she skilfully moulds every-
thing during the stage of genesis; and she also pro-
vides for the creatures after birth, employing here
other faculties again, namely, one of affection and
forethought for offspring, and one of sociability and
friendship for kindred. According to the other
school, none of these things exist in the natures! [of
living things], nor is there in the soul any original
innate idea, whether of agreement or difference, ot
separation or synthesis, of justice or injustice, of the
beautiful or ugly ; all such things, they say, arise in
us from sensation and through sensation, and animals
are steered by certain images and memories.

Some of these people have even expressly declared
that the soul possesses no reasoning faculty, but that
we are led like cattle by the impression of our senses,
and are unable to refuse or dissent from anything.
In their view, obviously, courage ,wisdom, temperance,
and self-control are all mere nonsense, we do not
love either each other or our offspring, nor do the
gods care anything for us. This school also despises
dreams, birds, omens, and the whole of astrology,
subjects with which we have dealt at greater length
in another work,2 in which we discuss the views
of Asclepiades the physician.? Those who wish to
do so may familiarize themselves with these argu-
ments, and they may also consider at this point which
of the two roads lying before us is the better one to
take. Hippocrates took the first-mentioned. Accord-
ing to this teaching, substance is one and is subject
to alteration; there is a consensus in the move-

! For ‘‘natures” in the plural, involving the idea of a
separate nature immanent in each individual, ¢f. p. 36, note 1.

2 A lost work.
3 For Asclepiades v. p. 49, note 5.
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1 «“Le corps tout entier a unité de souffle (perspiration et
expiration) et unité de flux (courants, circulation des liquides)”
(Daremberg). ‘¢ Conspirabile et confluxile corpus esse’’ (Lin-
acre). Apparently Galen refers to the pneuma and the various
humours. ¢f. p. 293, note 2.

2 4.e. ‘‘appropriated” ; very nearly ¢‘ assimilated.”
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ments of air and fluid throughout the whole body ;!
Nature acts throughout in an artistic and equitable -
manner, having certain faculties, by virtue of which
edch part of the body draws to itself the juice which
is proper to it, and, having done so, attaches it to
every portion of itself, and completely assimilates it ;
while such part of the juice as has not been mastered,?
and is not capable of undergoing complete alteration
and being assimilated to the part which is being
nourished, is got rid of by yet another (an expulsive)
faculty..

XIII

Now the extent of exactitude and truth in the
doctrines of Hippocrates may be gauged, not
merely from the way in which his opponents are
at variance with obvious facts, but also from the
various subjects of natural research themselves—the
functions of animals, and the rest. For those people
who do not believe that there exists in any part of
the animal a faculty for attracting its own special
quality® are compelled repeatedly to deny obvious
facts.t For instance, Asclepiades, the physician,’
did this in the case of the kidneys. That these are
organs for secreting [separating out] the urine, was
the belief not only of Hippocrates, Diocles,

3 < Attractricem convenientis qualitatis vim” (Linacre).
¢f. p. 36, note 2. 4 Lit. ¢ obvious phenomena.”

5 Asclepiades of Bithynia, who flourished in the first half
of the first century B.c., was an adherent of the atomistic
philosophy of Democritus, and is the typical representative
of the Mechanistic school in Graeco-Roman medicine; he
disbelieved in any principle of individuality (‘‘nature”) in the
organism, and his methods of treatment, in accordance with
his pathology, were mechano-therapeutical. cf. p. 64, note 3.
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Erasistratus, Praxagoras,! and all other physicians
of eminence, but practically every butcher is aware
of this, from the fact that he daily observes both the
position of the kidneys and the duct (termed the
ureter) which runs from each kidney into the bladder,
and from this arrangement he infers their character-
istic use and faculty. But, even leaving the butchers
aside, all people who suffer either from frequent
dysuria or from retention of urine call themselves
« nephritics,”? when they feel pain in the loins and
pass sandy matter in their water.

I do not suppose that Asclepiades ever saw a stone
which had been passed by one of these sufferers, or
observed that this was preceded by a sharp pain
in the region between kidneys and bladder as the
stone traversed the ureter, or that, when the stone
was passed, both the pain and the retention at once
ceased. It is worth while, then, learning how his
theory accounts for the presence of urine in the
bladder, and one is forced to marvel at the ingenuity

-of a man who puts aside these broad, clearly visible
routes,® and postulates others which are narrow, in-
visible—indeed, entirely imperceptible. His view,
in fact, is that the fluid which we drink passes into
the bladder by being resolved into vapours, and that,
when these have been again condensed, it thus
regains its previous form, and turns from vapour into
fluid. He simply looks upon the bladder as a sponge
or a piece of wool, and not as the perfectly com-
pact and impervious body that it is, with two very

1 Diocles of Carystus was the chief representative of the
Dogmatic or Hippocratic school in the first half of the fourth
century B.C. Praxagoras was his disciple, and followed him in

the leadership of the school. For Erasistratus, ¢f. p. 95 et seq.
2 Sufferers from kidney-trouble. 3 The ureters.
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! Unless otherwise stated, *‘ peritoneum ” stands for pari-
etal peritoneum alone.
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strong coats. For if we say that the vapours pass
through these coats, why should they not pass through
the peritoneum! and the diaphragm, thus filling
the whole abdominal cavity and thorax with water?
“ But,” says he, “of course the peritoneal coat is
more impervious than the bladder, and this is why
it keeps out the vapours, while the bladder admits
them.” Yet if he had ever practised anatomy, he
might have known that the outer coat of the bladder
springs from the peritoneum and is essentially the
same as it, and that the inner coat, which is peculiar
to the bladder, is more than twice as thick as the
former.

Perhaps, however, it is not the thickness or thin-
ness of the coats, but the situation of the bladder,
which is the reason for the vapours being carried
into it? On the contrary, even if it were probable
for every other reason that the vapours accumulate
there, yet the situation of the bladder would be
enough in itself to prevent this. For the bladder is
situated below, whereas vapours have a natural
tendency to rise upwards; thus they would fill all
the region of the thorax and lungs long before they
came to the bladder.

But why do I mention the situation of the bladder,
peritoneum, and thorax? For surely, when the vapours
have passed through the coats of the stomach and
intestines, it is in the space between these and
the peritoneum 2 that they will collect and become
liquefied (just as in dropsical subjects it is in this
region that most of the water gathers).® Otherwise
the vapours must necessarily pass straight forward

2 In the peritoneal cavity.
3 Contrast, however, anasarca, p. 41.
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through everything which in any way comes in con-
tact with them, and will never come to a standstill.
But, if this be assumed, then they will traverse not
merely the peritoneum but also the epigastrium, and
will become dispersed into the surrounding air;
otherwise they will certainly collect under the skin.

Even these considerations, however, our present-
day Asclepiadeans attempt to answer, despite the
fact that they always get soundly laughed at by all
who happen to be present at their disputations on
these subjects—so difficult an evil to get rid of is
this sectarian partizanship, so excessively resistant
to all cleansmg processes, harder to heal than any
itch!

Thus, one of our Sophists who is a thoroughly
hardened disputer and as skilful a master of language
as there ever was, once got into a discussion with me
on this subject; so far from being put out of
countenance by any of the above-mentioned con-
siderations, he even expressed his surprise that I
should try to overturn obvious facts by ridiculous
arguments! “For,” said he, “one may clearly
observe any day in the case of any bladder, that, if
one fills it with water or air and then ties up its neck
and squeezes it all round, it does not let anything out
at any point, but accurately retains all its contents.
And surely,” said he, “if there were any large and
perceptible channels coming into it from the kidneys
the liquid would run out through these when the
bladder was squeezed, in the same way that it
entered ?”! Having abruptly made these and

! Regurgitation, however, is prevented by the fact that
the ureter runs for nearly one mch obliquely through the

bladder wall before opening into its cavity, and thus an
efficient valve is produced.
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livinlg organism (¢vois) v. pp. 25, 45, 47 ; Introduction, p. xxix.
2 Direct denial of Aristotle’s dictum that ‘“ Nature does
nothing in vain.” We are reminded of the view of certain
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similar remarks in precise and clear tones, he con-
cluded by jumping up and departing—Ileaving me
as though I were quite incapable of finding any
plausible answer !

The fact is that those who are enslaved to their
sects are not merely devoid of all sound know-
ledge, but they will not even stop to learn! In-
stead of listening, as they ought, to the reason
why liquid can enter the bladder through the
ureters, but is unable to go back again the same way,
—instead of admiring Nature’s artistic skill 1 —they
refuse to learn ; they even go so far as to scoff, and
maintain that the kidneys, as well as many other
things, have been made by Nature for no purpose !?
And some of them who had allowed themselves to
be shown the ureters coming from the kidneys and
becoming implanted in the bladder, even had the
audacity to say that these also existed for no purpose ;
and others said that they were spermatic ducts, and
that this was why they were inserted into the neck
of the bladder and not into its cavity. When, there-
fore, we had demonstrated to them the real sper-
matic ducts 3 entering the neck of the bladder lower
down than the ureters, we supposed that, if we had
not done so before, we would now at least draw
them away from their false assumptions, and convert
them forthwith to the opposite view. But even this
they presumed to dispute, and said that it was not to
be wondered at that the semen should remain longer
in these latter ducts, these being more constricted,
and that it should flow quickly down the ducts
which came from the kidneys, seeing that these were
modern laboratory physicians and surgeons that the colon is
a ‘“‘useless” organ. ¢f. Erasistratus, p. 143.

3 The vasa deferentia. 57
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well dilated. We were, therefore, further compelled
to show them in a still living animal, the urine
plainly running out through the ureters into the
bladder ; even thus we hardly hoped to check their
nonsensical talk.

Now the method of demonstration is as follows.
One has to divide the peritoneum in front of the
ureters, then secure these with ligatures, and next,
having bandaged up the animal, let him go (for he
will not continue to urinate). After this one loosens
the external bandages and shows the bladder empty
and the ureters quite full and distended—in fact
almost on the point of rupturing ; on removing the
ligature from them, one then plainly sees the bladder
becoming filled with urine.

When this has been made quite clear, then, before
the animal urinates, one has to tie a ligature round
his penis and then to squeeze the bladder all over; still
nothing goes back through the ureters to the kidneys.
Here, then, it becomes obvious that not only in a
dead animal, but in one which is still living, the
ureters are prevented from receiving back the urine
from the bladder. These observations having been
made, one now loosens the ligature from the animal’s
penis and allows him to urinate, then again ligatures
one of the ureters and leaves the other to discharge
into the bladder. Allowing, then, some time to elapse,
one now demonstrates that the ureter which was
ligatured is obviously full and distended on the side
next to the kidneys, while the other one—that from
which the ligature had been taken—is itself flaccid,
but has filled the bladder with urine. Then, again,
one must divide the full ureter,and demonstrate how
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1 ¢ De I'habileté et de la prévoyance de la nature a I’égard
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2 ¢f. p. 36, note 2.
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the urine spurts out of it, like blood in the operation
of venesection ; and after this one cuts through the
other also, and both being thus divided, one bandages
up the animal externally. Then when enough time
seems to have elapsed, one takes off the bandages ;
the bladder will now be found empty, and the
whole region between the intestines and the
peritoneum full of urine, as if the animal were
suffering from dropsy. Now, if anyone will but test
this for himself on an animal, I think he will strongly
condemn the rashness of Asclepiades, and if he also
learns the reason why nothing regurgitates from the
bladder into the ureters, I think he will be persuaded
by this also of the forethought and art shown by
Nature in relation to animals.!

Now Hippocrates, who was the first known to
us of all those who have been both physicians and
philosophers inasmuch as he was the first to re-
cognize what Nature effects, expresses his admira-
tion of her, and is constantly singing her praises
and calling her “just.” Alone, he says, she suffices
for the animal in every respect, performing of
her own accord and without any teaching all that is
required. Being such, she has, as he supposes, cer-
tain faculties, one attractive of what is appropriate,?
and another eliminative of what is foreign, and she
nourishes the animal, makes it grow, and expels its
diseases by crisis.? Therefore he says that there
is in our bodies a concordance in the movements
of air and fluid, and that everything is in sympathy.
According to Asclepiades, however, nothing is

3 The morbid material passed successively through the
stages of “crudity,” ¢‘coction” (pepsis), and “‘elimination”
(crsis). For “critical days” ¢f. p. 74, note 1.
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62



ON THE NATURAL FACULTIES, I. xm

naturally in sympathy with anything else, all
substance being divided and broken up into in-
harmonious elements and absurd ¢ molecules.”
Necessarily, then, besides making countless other
statements in opposition to plain fact, he wasignorant
of Nature’s faculties, both that attracting what is
appropriate, and that expelling what is foreign. Thus
he invented some wretched nonsense to explain
blood-production and anadosis,! and, being utterly
unable to find anything to say regarding the
clearing-out?2 of superfluities, he did not hesitate
to join issue with obvious facts, and, in this matter of
urinary secretion, to deprive both the kidneys and
the ureters of their activity, by assuming that there
were certain invisible channels opening into the
bladder. It was, of course, a grand and impressive
thing to do, to mistrust the obvious, and to pin one’s
faith in things which could not be seen !

Also, in the matter of the yellow bile, he makes
an even grander and more spirited venture; for he
says this is actually generated in the bile-ducts, not
merely separated out.

How comes it, then, that in cases of jaundice two
things happen at the same time—that the dejections
contain absolutely no bile, and that the whole body
becomes full of it? He is forced here again to talk
nonsense, just as he did in regard to the urine. He
also talks no less nonsense about the black bile and
the spleen, not understanding what was said by
Hippocrates; and he attempts in stupid—I might
say insane—language, to contradict what he knows
nothing about.

p- 13, note 5. The subject is dealt with more fully in
chap. xvi.

2 Lit. catharsis.
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1 i.e. urine. 2 On use of kevéw v. p. 67, note 9.
3 i.e. bile and phlegm had no existence as such before the

64



ON THE NATURAL FACULTIES, I. xm

And what profit did he derive from these opinions
from the point of view of treatment? He neither
was able to cure a kidney ailment, nor jaundice, nor
a disease of black bile, nor would he agree with the
view held not merely by Hippocrates but by all men
regarding drugs—that some of them purge away
yellow bile, and others black, some again phlegm,
and others the thin and watery superfluity ! ; he held
that all the substances evacuated 2 were produced by
the drugs themselves, just as yellow bile is produced
by the biliary passages! It matters nothing, accord-
ing to this extraordinary man, whether we give a
hydragogue or a cholagogue in a case of dropsy, for
these all equally purge ? and dissolve the body, and
produce a solution having such and such an appear-
ance, which did not exist as such before ! 3

Must we not, therefore, suppose he was either mad,
or entirely unacquainted with practical medicine ?
For who does not know that if a drug for attracting
phlegm be given in a case of jaundice it will not
even evacuate four cyathi4 of phlegm? Similarly
also if one of the hydragogues be given. A chola-
gogue, on the other hand, clears away a great
quantity of bile, and the skin of patients so treated
at once becomes clear. I myself have, in many
cases, after treating the liver condition, then removed
the disease by means of a single purgation ; whereas,
if one had employed a drug for removing phlegm
one would have done no good.

dm%s were given ; they are the products of dissolved tissue.
Asclepiades did not believe that diseases were due to a
materia peccans, but to disturbances in the movements of
the molecules (dyxot) which constitute the body; thus, in
opposition to the humoralists such as Galen, he had no use for
drugs. cf. p.49,note5. ¢ About 4 oz., or one-third of a pint.
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1 The Empiricists. ¢f. Introduction, p. xiii.

2 His 8vyxot or molecules.

3 He does not say ‘‘organized” or “living” body ; inanimate
things were also thought to possess ‘“‘natures”; qu p. 2, note 1.
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Nor is Hippocrates the only one who knows this to
be so, whilst those who take experience alone as their
starting-point ! know otherwise ; they, as well as all
physicians who are engaged in the practice of
medicine, are of this opinion. Asclepiades, how-
ever, is an exception ; he would hold it a betrayal of
his assumed “ elements ” 2 to confess the truth about
such matters. For if a single drug were to be dis-
covered which attracted such and such a humour
only, there would obviously be danger of the opinion
gaining ground that there’is in every body 3 a faculty
which attracts its own particular quality. He there-
fore says that safflower,® the Cnidian berry,® and
Hippophaes,® do not draw phlegm from the body, but
actually make it. Moreover, he holds that the
flower and scales of bronze, and burnt bronze itself,
and germander,” and wild mastich® dissolve the
body into water, and that dropsical patients derive
benefit from these substances, not because they are
purged by them, but because they are rid of sub-
stances which actually help to increase the disease ;
for, if the medicine does not evacuate ? the dropsical
fluid contained in the body, but generates it, it
aggravates the condition further. Moreover, scam-
mony, according to the Asclepiadean argument, not
only fails to evacuate® the bile from the bodies of
jaundiced subjects, but actually turns the useful
blood into bile, and dissolves the body ; in fact it
does all manner of evil and increases the disease.

And yet this drug may be clearly seen to do good
to numbers of people! “Yes,” says he, “ they derive

4 Carthamus tinctorius. s D’}phne Gnidium.
¢ Euphorbia acanthothamnos. 7 Teucrium chamaedrys.
8 Atractylis gummifera. ® On use of xevdw ¢f. p. 98, note 1.
67
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benefit certainly, but merely in proportion to the
evacuation.” . . . But if you give these cases a drug
which draws off phlegm they will not be benefited.
This is so obvious that even those who make ex-
perience alone their starting-point ! are aware of it;
and these people make it a cardinal point of their
teaching to trust to no arguments, but only to
what can be clearly seen: In this, then, they show
good sense ; whereas Asclepiades goes far astraty in
bidding us distrust our senses where obvious facts
plainly overturn his hypotheses. Much better would
it have been for him not to assail obvious facts, but
rather to devote himself entirely to these.

Is it, then, these facts only which are plainly
irreconcilable with the views of Asclepiades? Is
not also the fact that in summer yellow bile is
evacuated in greater quantity by the same drugs,
and in winter phlegm, and that in a young man more
bile is evacuated, and in an old man more phlegm?
Obviously each drug attracts something which
already exists, and does not generate something pre-
viously non-existent. Thus if you give in the summer
season a drug which attracts phlegm to a young man
of alean and warm habit, who has lived neither idl
nor too luxuriously, you will with great difficulty
evacuate a very small quantity of this humour, and
you will do the man the utmost harm. On the
other hand, if you give him a cholagogue, you will
produce an abundant evacuation and not injure him
at all.

Do we still, then, disbelieve that each drug attracts
that humour mwhich is proper to it?2 Possibly the

2 Note that drugs also have ¢ natures ” ; ¢f. p. 66, note 3,
and pp. 83-84.

69



5]

GALEN

lows ¢prjoovaw of am’ ’AcrAnmiddov, pdiiov &
otk lows, AN\G TdvTws dmioTely épodaty, va umy
mpoddat Ta pilTara.

X1v

IMd\w odv kai rueis é érépav petaBdpev
adoleayiav: ol yap émitpémovow ol codioTal
Tav afiov T fnTyudtev mpoxepileocfar kaiTo
TapTONOY DTapXovTeY, dANA kaTaTpiBetw dvary-
kdlovar Tov xpovov eis TRV T@Y coPioudTwy, OV
mpofdAlovar, Alow.

Tis odv 7 ddokeayia; 7 &vbokos airn rai
woAvOpIAyTos Miflos 1) Tov oibnpov || émiaTwpévy.
'rdx,a yap &v ai;:'rn 7:1"075‘ T ‘\’:‘U&blj at’rrc'b:i éare-
GTATALTO TG TEVELY €lval Tivas év EXATTY TOV Tw-
pdTwY ENKTIKAS TOV OlkelwY ToLOTTWY SUvdueLs.

*Emrixovpos uév odv kaitor wapaminaioss "Aa-
KA)Lddy oToLyelols wpPds THY Puaioloyiav Xpod-
Jevos Suws OuoNoyel, wPOs pev TiS 7npax\eias
MOov Tov aidnpov Elxecbai, mwpos 8¢ THV Hhék-
Tpwv Ta xvprBia xal mwepdTal ye kal Ty aitiav
amodidovar Tob Ppawvouévov. Tas yap dmoppeotoas
aropovs amo Tis Mbov Tals dwmoppeoloais amo
Tod aidijpov Tols oyrjpuadiv oikelas elvai ¢now,
doTe mepimhéceolar padiws. mwpookpovolisas oy
adras Tols guykpipagiv éxatépois Tijs Te Abov
kal Tob oidnpov kdmwelT’ els TO péoov dmomak-
Mopévas oUTws dAMjAats Te mepimhéxealar kal

1 Pun here. 2 Lit. physiology, i.e. nature-lore, almost
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adherents of Asclepiades will assent to this—or
rather, they will—not possibly, but certainly—de-
clare that they disbelieve it, lest they should betray
their darling prejudices.

XIv

LeTr us pass on, then, again to another piece of
nonsense ; for the sophists do not allow one to engage
in enquiries that are of any worth, albeit there are
many such ; they compel one to spend one’s time in
dissipating the fallacious arguments which they bring
forward.

What, then, is this piece of nonsense? It has to
do with the famous and far-renowned stone which
draws iron [the lodestone]. It might be thought
that this would draw! their minds to a belief that
there are in all bodies certain faculties by which
they attract their own proper qualities.

Now Epicurus, despite the fact that he employs in
his Physics 2 elements similar to those of Asclepiades,?
yet allows that iron is attracted by the lodestone,t
and chaff by amber. He even tries to give the cause
of the phenomenon. His view is that the atoms
which flow from the stone are related in shape to
those flowing from the iron, and so they become
easily interlocked with one another ; thus it is that,
after colliding with each of the two compact masses
(the stone and the iron) they then rebound into the
middle and so become entangled with each other,

3 The ultimate particle of Epicurus was the &rouos or atom
(lit. *“non-divisible”’), of Asclepiades, the dykos or molecule.
Asclepiades took his atomic theory from Epicurus, and he

in from Democritus; ¢f. p. 49, note 5.

4 Lit. Herculean stone. 71
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and draw the iron after them. So far, then, as his
hypotheses regarding causation! go, he is perfectly
unconvincing ; nevertheless, he does grant that
there is an attraction. Further, he says that it is
on similar principles that there occur in the bodies of
animals the dispersal of nutriment 2and the discharge
of waste matters, as also the actions of cathartic
drugs.

Asclepiades, however, who viewed with suspicion
the incredible character of the cause mentioned,
and who saw no other credible cause on the basis
of his supposed elements, shamelessly had recourse
to the statement that nothing is in any way attracted
by anything else. Now, if he was dissatisfied with
what Epicurus said, and had nothing better to say
himself, he ought to have refrained from making
hypotheses, and should have said that Nature
is a cqnstructive artist and that the substance of
things is always tending towards unity and also
towards alteration because its own parts act upon
and are acted upon by one another.® For, if he had
assumed this, it would not have been difficult to allow
that this constructive nature has powers which
attract appropriate and expel alien matter. For in
no other way could she be constructive, preservative
of the animal, and eliminative of its diseases,* unless
it be allowed that she conserves what is appropriate
and discharges what is foreign.

But in this matter, too, Asclepiades realized the
logical sequence of the principles he had assumed ;
he showed no scruples, however, in opposing plain
fact; he joins issue in this matter also, not merely
with all physicians, but with everyone else, and

3 of.p. 45. 4 Tho vis conservatriz et medicatriz Naturae.
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! ¢f. p. 61, note 3. The crisis or resolution in fevers was
observed to take place with a certain regularity; hence
arose the doctrine of *critical days.”
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maintains that there is no such thing as a ecrisis,
or critical day,! and that Nature does absolutely
nothing for the preservation of the animal. For
his constant aim is to follow out logical conse-
quences and to upset obvious fact, in this respect
being opposed to Epicurus; for the latter always
stated the observed fact, although he gives an in-
effective explanation of it. For, that these small
corpuscles belonging to the lodestone rebound, and
become entangled with other similar particles of
the iron, and that then, by means of this entangle-
ment (which cannot be seen anywhere) such a heavy
substance as iron is attracted—I fail to understand
how anybody could believe this. Even if we admit
this, the same principle will not explain the fact that,
when the iron has another piece brought in contact
with it, this becomes attached to it.

For what are we to say? That, forsooth, some of
the particles that flow from the lodestone collide
with the iron and then rebound back, and that it is
by these that the iron becomes suspended? that
others penetrate into it, and rapidly pass through it by
way of its empty channels? 2 that these then collide
with the second piece of iron and are not able to
penetrate it although they penetrated the first
piece? and that they then course back to the first
piece, and produce entanglements like the former
ones?

The hypothesis here becomes clearly refuted by
its absurdity. As a matter of fact, I have seen five
writing-stylets of iron attached to one another in a
line, only the first one being in contact with the

2 These were hypothetical spaces or channels between the
atoms ; ¢f. Introduction, p. xiv.
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! He means the specific drawing power or faculty of the
ledestone. 2 ¢f. our modern ‘‘ radium-emanations.”
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lodestone, and the power! being transmitted through
it to the others. Moreover, it cannot be said that if
you bring a second stylet into contact with the lower
end of the first, it becomes held, attached, and sus-
pended, whereas, if you apply it to any other part of
the side it does not become attached. For the power
of the lodestone is distributed in all directions; it
merely needs to be in contact with the first stylet at
any point; from this stylet again the power flows, as
quick as a thought, all through the second, and from
that again to the third. Now, if you imagine a small
lodestone hanging in a house, and in contact with it
all round a large number of pieces of iron, from them
again others, from these others, and so on,—all these
pieces of iron must surely become filled with the
corpuscles which emanate from the stone ; therefore,
this first little stone is likely to become dissipated by
disintegrating into these emanations.? Further, even
if there be no iron in contact with it, it still disperses
into the air, particularly if this be also warm.

““Yes,” says Epicurus, “but these corpuscles must
be looked on as exceedingly small, so that some
of them are a ten-thousandth part of the size of
the very smallest particles carried in the air.” Then
do you venture to say that so great a weight of iron
can be suspended by such small bodies? 1If each of
them is a ten-thousandth part as large as the dust
particles which are borne in the atmosphere, how big
must we suppose the hook-like extremities by which
they interlock with each other3 to be? For of
course this is quite the smallest portion of the whole
particle.

3 ¢f. Ehrlich’s hypothesis of ‘‘ receptors” in explanation of
the ‘““affinities ” of animal cells,
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Then, again, when a small body becomes en-
tangled with another small body, or when a body
in motion becomes entangled with another also in
motion, they do not rebound at once. For, further,
there will of course be others which break in upon
them from above, from below, from front and rear,
from right and left, and which shake and agitate
them and never let them rest. Moreover, we must
perforce suppose that each of these small bodies has
a large number of these hook-like extremities. For
by one it attaches itself to its neighbours, by another
—the topmost one—to the lodestone, and by the
bottom one to the iron. For if it were attached to
the stone above and not interlocked with the iron
below, this would be of no use.! Thus, the upper part
of the superior extremity must hang from the lode-
stone, and the iron must be attached to the lower
end of the inferior extremity ; and, since they inter-
lock with each other by their sides as well, they
must, of course, have hooks there too. Keep in
mind also, above everything, what small bodies these
are which possess all these different kinds of out-
growths. Still more, remember how, in order that
the second piece of iron may become attached to the
first, the third to the second, and to that the fourth,
these absurd little particles must both penetrate the
passages in the first piece of iron and at the same
time rebound from the piece coming next in the
series, although this second piece is naturally in
every way similar to the first.

Such an hypothesis, once again, is certainly not
lacking in audacity ; in fact, to tell the truth, it is far
more shameless than the previous ones; according

1 4.e. from the point of view of the theory.
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ON THE NATURAL FACULTIES, I. xiv

to it, when five similar pieces of iron are arranged
in a line, the particles of the lodestone which easily
traverse the first piece of iron rebound from the
second, and do not pass readily through it in the
same way. Indeed, it is nonsense, whichever alter-
native is adopted. For, if they do rebound, how then
do they pass through into the third piece? And if
they do not rebound, how does the second piece
become suspended to the first? For Epicurus him-
self looked on the rebound as the active agent in
attraction.

But, as I have said, one is driven to talk nonsense
whenever one gets into discussion with such men.
Having, therefore, given a concise and summary
statement of the matter, I wish to be done with it.
For if one diligently familiarizes oneself with the
writings of Asclepiades, one will see clearly their logi-
cal dependence on his first principles, but also their
disagreement with observed facts. Thus, Epicurus,
in his desire to adhere to the facts, cuts an awkward
figure by aspiring to show that these agree with his
principles, whereas Asclepiades safeguards the se-
quence of principles, but pays no attention to the
obvious fact. Whoever, therefore, wishes to expose
the absurdity of their hypotheses, must, if the argu-
ment be in answer to Asclepiades, keep in mind his
disagreement with observed fact; or if in answer to
Epicurus, his discordance with his principles. Almost
all the other sects depending on similar principles
are now entirely extinct, while these alone maintain
a respectable existence still. Yet the tenets of
Asclepiades have been unanswerably confuted by
Menodotus the Empiricist, who draws his attention
to their opposition to phenomena and to each other;
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and, again, those of Epicurus have been confuted by
Asclepiades, who adhered always to logical sequence,
about which Epicurus evidently cares little.

Now people of the present day do not begin by
getting a clear comprehension of these sects, as well
as of the better ones, thereafter devoting a long time
to judging and testing the true and false in each of
them ; despite their ignorance, they style themselves,
some “ physicians”’ and others ¢ philosophers.” No
wonder, then, that they honour the false equally with
the true. For everyone becomes like the first teacher
that he comes across, without waiting to learn any-
thing from anybody else. And there are some of
them, who, even if they meet with more than one
teacher, are yet so unintelligent and slow-witted that
even by the time they have reached old age they are
still incapable of understanding the steps of an argu-

ment. . . . In the old days such people used to be
set to menial tasks. . . . What will be the end of it
God knows !

Now, we usually refrain from arguing with people
whose principles are wrong from the outset. Still,
having been compelled by the natural course of
events to enter into some kind of a discussion with
them, we must add this further to what was said—
that it is not only cathartic drugs which naturally
attract their special qualities,! but also those which
remove thorns and the points of arrows such as some-
times become deeply embedded in the flesh. Those
drugs also which draw out animal poisons or poisons
applied to arrows all show the same faculty as does
the lodestone. Thus, I myself have seen a thorn
which was embedded in a young man’s foot fail to

1 ¢f. p. 69, note 2.
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come out when we exerted forcible traction with
our fingers, and yet come away painlessly and rapidly
on the application of a medicament. Yet even to
this some people will object, asserting that when the
inflammation is dispersed from the part the thorn
comes away of itself, without being pulled out by
anything. But these people seem, in the first place,
to be unaware that there are certain drugs for
drawing out inflammation and different ones for
drawing out embedded substances; and surely if it
was on the cessation of an inflammation that the
abnormal matters were expelled, then all drugs which
disperse inflammations ought, ipso _faclo, to possess the
power of extracting these substances as well.l

And secondly, these people seem to be unaware of
a still more surprising fact, namely, that not merely
do certain medicaments draw out thorns and others
poisons, but that of the latter there are some which
attract the poison of the viper, others that of the
sting-ray,? and others that of some other animal ; we
can, in fact, plainly observe these poisons deposited
on the medicaments. Here, then, we must praise
Epicurus for the respect he shows towards obvious
facts, but find fault with his views as to causation.
For how can it be otherwise than extremely foolish to
suppose that a thorn which we failed to remove by
digital traction could be drawn out by these minute
particles ?

Have we now, therefore, convinced ourselves: that
everything which exists 3 possesses a faculty by which
it attracts its proper quality, and that some things do
this more, and some less?

Or shall we also furnish our argument with the

3 ¢f. p. 66, note 3.
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1 The way that corn can attract moisture.
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illustration afforded by corn ?! For those who refuse
to admit that anything is attracted by anything else,
will, I imagine, be here proved more ignorant re-
garding Nature than the very peasants. When, for
my own part, I first learned of what happens, I was
surprised, and felt anxious to see it with my own
eyes. Afterwards, when experience also had con-
firmed its truth, I sought long among the various
sects for an explanation, and, with the exception
of that which gave the first place to attraction, 1
could find none which even approached plausibility,
all the others being ridiculous and obviously quite
untenable.

What happens, then, is the following. When our
peasants are bringing corn from the country into the
city in wagons, and wish to filch some away without
being detected, they fill earthen jars with water and
stand them among the corn; the corn then draws
the moisture into itself through the jar and acquires
additional bulk and weight, but the fact is never
detected by the onlookers unless someone who knew
about the trick before makes a more careful inspec-
tion. Yet, if you care to set down the same vessel in
the very hot sun, you will find the daily loss to be
very little indeed. Thus corn has a greater power
than extreme solar heat of drawing to itself the
moisture in its neighbourhood.? Thus the theory
that the water is carried towards the rarefied part of
the air surrounding us? (particularly when that is
distinctly warm) is utter nonsense ; for although it is

2 Specific attraction of the *‘proper” quality; cf. p. 85,
note 3.

? Theory of evaporation insufficient to account for it. ¢f.
p- 104, note 1.
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much more rarefied there than it is amongst the corn,
yet it does not take up a tenth part of the moisture
which the corn does.

XV

SINCE, then, we have talked sufficient nonsense—
not willingly, but because we were forced, as the
proverb says, “ to behave madly among madmen "—
let us return again to the subject of urinary secretion.
Here let us forget the absurdities of Asclepiades,
and, in company with those who are persuaded that
the urine does pass through the kidneys, let us con-
sider what is the character of this function. For,
most assuredly, either the urine is conveyed by its
own motion to the kidneys, considering this the
better course (as do we when we go off to market!?),
or, if this be impossible, then some other reason for
its conveyance must be found. = What, then, is this?
If we are not going to grant the kidneys a faculty
for attracting this particular quality,? as Hippocrates
held, we shall discover no other reason. For, surely
everyone sees that either the kidneys must attract
the urine, or the veins must propel it—if, that is, it
does not move of itself. But if the veins did exert
a propulsive action when they contract, they would
squeeze out into the kidneys not merely the urine,
but along with it the whole of the blood which they
contain.8 And if this is impossible,as we shall show,
the remaining explanation is that the kidneys do
exert traction.

1 Playful suggestion of free-will in the urine.

2 Specific attraction. ¢f. p. 87, note 2.
3 t.e. there would be no selective action.
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And how is propulsion by the veins impossible ?
The situation of the kidneys is against it. They
do not occupy a position beneath the hollow vein
[vena cava] as does the sieve-like [ethmoid] passage
in the nose and palate in relation to the surplus
matter from the brain;! they are situated on both
sides of it. Besides, if the kidneys are like sieves,
and readily let the thinner serous [whey-like] portion
through, and keep out the thicker portion, then
the whole of the blood contained in the vena cava
must go to them, just as the whole of the wine
is thrown into the filters. Further, the example
of milk being made into cheese will show clearly
what I mean. For this, too, although it is all
thrown into the wicker strainers, does not all
percolate through ; such part of it as is too fine in
proportion to the width of the meshes passes down-
wards, and this is called wkey [serum] ; the remaining
thick portion which is destined to become cheese
cannot get down, since the pores of the strainers will
not admit it. Thus it is that, if the blood-serum has
similarly to percolate through the kidneys, the whole
of the blood must come to them, and not merely one
part of it.

What, then, is the appearance as found on dis-
section ?

One division of the vena cavais carried upwards ?
to the heart, and the other mounts upon the spine
and extends along its whole length as far as the legs;
thus one division does not even come near the

2 He means from its origin in the liver (i.e. in the three
hepatic veins). His idea was that the upper division took
nutriment to heart, lungs, head, etc., and the lower division

to lower part of body. On the relation of right auricle to
vena cava and right ventricle, ¢f. p. 321, notes 4 and 5.
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! We arrive at our belief by excluding other possibilities.
2 i.e. the mechanistic physicists. ¢f. pp. 45-47.
3 ¢f. p. 85, note 3.
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kidneys, while the other approaches them but is cer-
tainly not inserted into them. Now, if the blood
were destined to be purified by them as if they were
sieves, the whole of it would have to fall into them,
the thin part being thereafter conveyed downwards,
and the thick part retained above. But, as a matter
of fact, this is not so. For the kidneys lie on either
side of the vena cava. They therefore do not act
like sieves, filtering fluid sent to them by the vena
cava, and themselves contributing no force. They
obviously exert traction ; for this is the only remain-
ing alternative.

Homw, then, do they exert this traction? If,
as Epicurus thinks, all attraction takes place by
virtue of the rebounds and entanglements of atoms,
it would be certainly better to maintain that the
kidneys have no attractive action at all; for his
theory, when examined, would be found as it stands
to be much more ridiculous even than the theory of
the lodestone, mentioned a little while ago. Attrac-
tion occurs in the way that Hippocrates laid down ;
this will be stated more clearly as the discussion
proceeds ; for the present our task is not to demon-
strate this, but to point out that no other cause of
the secretion of urine can be given except that of
attraction by the kidneys,! and that this attraction
does not take place in the way imagined by people
who do not allow Nature a faculty of her own.?

For if it be granted that there is any attractive
faculty at all in those things which are governed by
Nature,® a person who attempted to say anything
else about the absorption of nutriment* would be
considered a fool.

4 The subject of anadosis is taken up in the next chapter.
¢f. also p. 62, note 1.
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! On Erasistratus v. Introd. p. xii. His view that the
stomach exerts no holké, or attraction, is dealt with more
fully in Book III., chap. viii.
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XVI

Now, while Erasistratus! for some reason replied at
great length to certain other foolish doctrines, he
entirely passed over the view held by Hippocrates,
not even thinking it worth while to mention it,
as he did in his work ¢ On Deglutition ”’; in that
work, as may be seen, he did go so far as at least to
make mention of the word attraction, writing some-
what as follows :

“ Now, the stomach does not appear to exercise
any attraction.”! But when he is dealing with ana-
dosis he does not mention the Hippocratic view even
to the extent of a single syllable. Yet we should
have been satisfied if he had even merely written
this : « Hippocrates lies in saying ¢ The flesh? attracts
both from the stomach and from without,” for it
cannot attract either from the stomach or from with-
out.” Or if he had thought it worth while to state
that Hippocrates was wrong in criticizing the weak-
ness of the neck of the uterus, “seeing that the
orifice of the uterus has no power of attracting
semen,” 3 or if he [Erasistratus] had thought proper
to write any other similar opinion, then we in our
turn would have defended ourselves in the following
terms :

“My good sir, do not run us down in this
rhetorical fashion without some proof; state some
definite objection to our view, in order that either
you may convince us by a brilliant refutation of the
ancient doctrine, or that, on the other hand, we may
convert you from your ignorance.” Yet why do I

2 4.e. the tissues. 3 of. p. 201.
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say “rhetorical”’? For we too are not to suppose
that when certain rhetoricians pour ridicule upon that
which they are quite incapable of refuting, without
any attempt at argument, their words are really
thereby constituted rhetoric. For rhetoric proceeds
by persuasive reasoning ; words without reasoning are
buffoonery rather than rhetoric. Therefore, the
reply of Erasistratus in his treatise “ On Deglutition ”’
was neither rhetoric nor logic. For what is it
that he says? ¢ Now, the stomach does not appear
to exercise any traction.” Let us testify against
him in return, and set our argument beside his in the
same form. Nomw,there appears to be no peristalsis! of
the gullet. < And how does this appear ? ”’ one of his
adherents may perchance ask. ¢ For is it not indica-
tive of peristalsis that always when the upper parts of
the gullet contract the lower parts dilate?” Again,
then, we say, “ And in what way does the attraction
of the stomach not appear? For is it not indicative
of attraction that always when the lower parts of the
gullet dilate the upper parts contract?” Now, if
he would but be sensible and recognize that this
phenomenon is not more indicative of the one than
of the other view, but that it applies equally to both,?
we should then show him without further delay the
proper way to the discovery of truth.

We will, however, speak about the stomach again.
And the dispersal of nutriment [anadosis] need not
make us have recourse to the theory regarding the

1 Peristalsis may be used here to translate Gk. peristolé,
meaning the contraction and dilation of muscle-fibres circu-
larly round a lumen. c¢f. p. 263, note 2.

3 For a demonstration that this phenomenon is a conclusive

proof neither of peristolé nor of real vital attraction, but is
found even in dead bodies v. p. 267.
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! This was Erasistratus’s favourite principle, known in
Latin as the ‘horror vacui” and in English as ¢ Nature’s
abhorrence of a vacuum,” although these terms are not an
exact translation of the Greek. 7b revofuevor probably means
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natural tendeney of @ vacuum- 15 become rgﬁllg(i,l_ wl'icn L

once we have granted the attractive faculty of
the kidneys. Now, although Erasistratus knew that
this faculty most certainly existed, he neither
mentioned it nor denied it, nor did he make any
statement as to his views on the secretion of urine.
Why did he give notice at the very beginning of
his “ General Principles’’ that he was going to speak
about natural activities—firstly what they are, how
they take place, and in what situations—and then,
in the case of urinary secretion, declared that this
took place through the kidneys, but left out its
method of occurrence ? It must, then, have been for
no purpose that he told us how digestion occurs, or
spends time upon the secretion of biliary super-
fluities ;2 for in these cases also it would have been
sufficient to have named the parts through which the
function takes place, and to have omitted the method.
On the contrary, in these cases he was able to tell us
not merely through what organs, but also in what
way it occurs—as he also did, I think, in the case of
anadosis; for he was not satisfied with saying that
this took place through the veins, but he also con-
sidered fully the method, which he held to be from
the tendency of a vacuum to become refilled. Con-
cerning the secretion of urine, however, he writes
that this occurs through the kidneys, but does not
add in what way it occurs. I do not think he could
say that this was from the tendency of matter to fill
a vacuum,® for, if this were so, nobody would have
ever died of retention of urine, since no more can
the vacuum, not the matter evacuated, although Galen else-
where uses kevdw in the latter (non-classical) sense, e.g. pp. 67,

215. Akolouthia is a following-up, a sequence, almost a con-
sequence. 2 v p. 123. 3 ¢f. Book II., chap. i.
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! Vital factor necessary over and above the mechanical.
2 ¢f. p. 119, note 2. 3 pp. 91, 93.
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flow into a vacuum than has run out. For,if no other
factor comes into operation ! save only this tendency
by which a vacuum becomes refilled, no more could
ever flow in than had been evacuated. Nor could
he suggest any other plausible cause, such, for
example, as the expression of nutriment by the
stomach 2 which occurs in the process of anadosis ;
this had been entirely disproved in the case of
blood in the vena cava;?® it is excluded, not merely
owing to the long distance, but also from the fact
that the overlying heart, at each diastole, robs the
vena cava by violence of a considerable quantity
of blood.

In relation to the lower part of the vena cava*
there would still remain, solitary and abandoned,
the specious theory concerning the filling of a
vacuum. This, however, is deprived of plausibility
- by the fact that people die of retention of urine,
and also, no less, by the situation of the kidneys.
For, if the whole of the blood were carried to
the kidneys, one might properly maintain that it
all undergoes purification there. But, as a matter
of fact, the whole of it does not go to them,
but only so much as can be contained in the veins
going to the kidneys;?® this portion only, therefore,
will be purified. Further, the thin serous part of
this will pass through the kidneys as if through a
sieve, while the thick sanguineous portion remaining
in the veins will obstruct the blood flowing in from
behind ; this will first, therefore, have to run back
to the vena cava, and so to empty the veins going to
the kidneys; these veins will no longer be able to

4 i.e. the part below the liver ; ¢f. p. 91, note 2.
5 Renal veins.
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conduct a second quantity of unpurified blood to the
kidneys—occupied as they are by the blood which
had preceded, there is no passage left. What power
have we, then, which will draw back the purified
blood from the kidneys? And what power, in the
next place, will bid this blood retire to the lower
part of the vena cava, and will enjoin on another
quantity coming from above not to proceed down-
wards before turning off into the kidneys?

Now FErasistratus realized that all these ideas were
open to many objections, and he could only find one
idea which held good in all respects—namely, that
of altraction. Since, therefore, he did not wish either
to get into difficulties or to mention the view of
Hippocrates, he deemed it better to say nothing at
all as to the manner in which secretion occurs.

But even if he kept silence, I am not going to
do so. For I know that if one passes over the
Hippocratic view and makes some other pronounce-
ment about the function of the kidneys, one cannot
fail to make oneself utterly ridiculous. It was
for this reason that Erasistratus kept silence and
Asclepiades lied ; they are like slaves who have had
plenty to say in the early part of their career, and
have managed by excessive rascality to escape many
and frequent accusations, but who, later, when caught
in the act of thieving, cannot find any excuse; the
more modest one then keeps silence, as though
thunderstruck, whilst the more shameless continues
to hide the missing article beneath his arm and
denies on oath that he has ever seen it. For it was
in this way also that Asclepiades, when all subtle
excuses had failed him and there was no longer any
room for nonsense about “conveyance towards the
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1 ¢f. p. 87, note 3.
2 kofAnw : the usual reading is xoiAfav, which would make
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rarefied part [of the air],”! and when it was im-
possible without incurring the greatest derision to
say that this superfluity [i.e. the urine] is generated
by the kidneys as is bile by the canals in the liver—
he, then, I say, clearly lied when he swore that the
urine does not reach the kidneys, and maintained
that it passes, in the form of vapour, straight from
the region of the vena cava? to collect in the
bladder. -
Like slaves, then, caught in the act of stealing,
these two are quite bewildered, and while the one
says nothing, the other indulges in shameless lying.

XVII

Now such of the younger men as have dignified
themselves with the names of these two authorities
by taking the appellations ¢ Erasistrateans” or
“ Asclepiadeans” are like the Davi and Gelae—the
slaves introduced by the excellent Menander into
his comedies. As these slaves held that they had
done nothing fine unless they had cheated their
master three times, so also the men I am discussing
have taken their time over the construction of
impudent sophisms, the one party striving to prevent
the lies of Asclepiades from ever being refuted, and
the other saying stupidly what Erasistratus had the
sense to keep silence about.

But enough about the Asclepiadeans. The Erasi-
strateans, in attempting to say how the kidneys let
the urine through, will do anything or suffer anything

it *from the region of the alimentary canal.” ¢f. p. 118,
note 1.
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or try any shift in order to find some plausible ex-
planation which does not demand the principle of
attraction.

Now those near the times of Erasistratus maintain
that the parts above the kidneys receive pure blood,
whilst the watéry residue, being heavy, tends to run
downwards ; that this, after percolating through the
kidneys themselves, is thus rendered serviceable, and
is sent, as blood, to all the parts below the kidneys.

For a certain period at least this view also found
favour and flourished, and was held to be true ; after
a time, however, it became suspect to the Erasi-
strateans themselves, and at last they abandoned it.
For apparently the following two points were
assumed, neither of which is conceded by anyone,
nor is even capable of being proved. The first is the
heaviness of the serous fluid, which was said to be
produced in the vena cava, and which did not exist,
apparently, at the beginning, when this fluid was
being carried up from the stomach to the liver.
Why, then, did it not at once run downwards when
it was in these situations? And if the watery fluid
is so heavy, what plausibility can anyone find in the
statement that it assists in the process of anadosis?

In the second place there is this absurdity, that
even if it be agreed that all the watery fluid does fall
downwards, and. only when it is in the vena cava,!
still it is difficult, or, rather, intpossible, to say through
what means it is going to fall into the kidneys,
seeing that these are not situated below, but on
either side of the vena cava, and that the vena cava
is not inserted into them, but merely sends a branch 2

! Not at an earlier stage, when it is still on its way from
the alimentary canal to the liver. 2 i.c. a renal vein.
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into each of them, as it also does into all the other

What doctrine, then, took the place of this one
when it was condemned ? One which to me seems far
more foolish than the first, although it also flourished
ut one time. For they say, that if oil be mixed with
water and poured upon the ground, each will take a
different route, the one flowing this way and the
other that, and that, therefore, it is not surprising
that the watery fluid runs into the kidneys, while
the blood falls downwards along the vena cava.
Now this doctrine also stands already condemned.
For why, of the countless veins which spring from
the vena cava, should blood flow into all the others,
and the serous fluid be diverted to those going to the
kidneys? They have not answered the question which
was asked; they merely state what happens and
imagine they have thereby assigned the reason.

Once again, then (the third cup to the Saviour!),!
let us now speak of the worst doctrine of all, lately
invented by Lycus of Macedonia,? but which is popular
owing to its novelty. This Lycus, then, maintains, as
though uttering an oracle from the inner sanctuary,
that urine is residual matter from the nutrition of the
kidneys '3 Now, the amount of urine passed every day
shows clearly that it is the whole of the fluid drunk
which becomes urine, except for that which comes
away with the dejections or passes off as sweat or
insensible perspiration. This is most easily recognized
in winter in those who are doing no work but are
carousing, especially if the wine be thin and diffusible;

1 In a toast, the third cup was drunk to Zeus S6tér (the
Saviour).

% An anatomist of the Alexandrian school.

3 ¢f. nasal mucus, p. 90, note 1.
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1 «Sur 'Ensemble des Choses” (Daremberg).
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these people rapidly pass almost the same quantity as
they drink. And that even Erasistratus was aware of
this is known to those who have read the first book of
his *“ General Principles.” 1 Thus Lyecus is speaking
neither good Erasistratism, nor good Asclepiadism,
far less good Hippocratism. He is, therefore, as the
saying is, like a white crow, which cannot mix with
the genuine crows owing to its colour, nor with the
pigeons owing to its size. For all this, however, he is
not to be disregarded; he may, perhaps, be stating
some wonderful truth, unknown to any of his pre-
decessors.

Now it is agreed that all parts which are un-
dergoing nutrition produce a certain amount of
residue, but it is neither agreed nor is it likely,
that the kidneys alone, small bodies as they are,
could hold four whole congii,2 and sometimes
even more, of residual matter. For this surplus
must necessarily be greater in quantity in each
of the larger viscera; thus, for example, that of
the lung, if it corresponds in amount to the size of
the viscus, will obviously be many times more than
that in the kidneys, and thus the whole of the thorax
will become filled, and the animal will be at once
suffocated. But if it be said that the residual matter
is equal in amount in each of the other parts, where
are the bladders, one may ask, through which it is
excreted ? For, if the kidneys produce in drinkers
three and sometimes four congii of superfluous
matter, that of each of the other viscera will be
much more, and thus an enormous barrel will be
needed to contain the waste products of them all.

? About twelve quarts. This is about five times as much

as the average daily excretion, and could only be passed if a

very large amount of wine were drunk.
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Yet one often urinates practically the same quantity
as one has drunk, which would show that the whole
of what one drinks goes to the kidneys.

Thus the author of this third piece of trickery
would appear to have achieved nothing, but to have
been at once detected, and there still remains the
original difficulty which was insoluble by Erasistratus
and by all others except Hippocrates. 1 dwell
purposely on this topic, knowing well that nobody
else has anything to say about the function of the
kidneys, but that either we must prove more foolish
than the very butchers?! if we do not agree that the
urine passes through the kidneys; or, if one ac-
knowledges this, that then one cannot possibly give
any other reason for the secretion than the principle
of attraction.

Now, if the movement of urine does not depend
on the tendency of a vacuum to become refilled,?
it is clear that neither does that of the blood nor
that of the bile; or if that of these latter does so,
then so also does that of the former. For they
must all be accomplished in one and the same way,
even according to Erasistratus himself.

This matter, however, will be discussed more fully
in the book following this.

! ¢f. p. 51. 2 Horror vacui. Note analogical reasoning ;
cf. p- 289, note 1.
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BOOK 1II

I

IN the previous book we demonstrated that not
only Erasistratus, but also all others who would say
anything to the purpose about urinary secretion,
must acknowledge that the kidneys possess some
faculty which attracts to them this particular quality
existing in the urine.! Besides this we drew atten-
tion to the fact that the urine is not carried through
the kidneys into the bladder by one method, the
blood into parts of the animal by another, and the
yellow bile separated out on yet another principle.
For when once there has been demonstrated in
any one organ, the drawing, or so-called epispastic?
faculty, there is then no difficulty in transferring
it to the rest. Certainly Nature did not give a
power such as this to the kidneys without giving
it also to the vessels which abstract the biliary
fluid,® nor did she give it to the latter without
also giving it to each of the other parts. And,
assuredly, if this is true, we must marvel that
Erasistratus should make statements concerning the
delivery of nutriment from the food-canal* which are

3 The radicles of the hepatic ducts in the liver were sup-
ed to be the active agents in extracting bile from the
vod. ¢f. pp. 145-149. ¢ Anadosis ; ¢f. p. 13, note 5.
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1 The term ko:Ala is used both specifically for the stomach
froper and also (as probably here) in a somewhat wider sense
or the stomach region, including-the adjacent part of the
small intestine ; this was the part of the alimentary canal
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so false as to be detected even by Asclepiades. Now,
FErasistratus considers it absolutely certain that, if
anything flows from the veins, one of two things
must happen: either a completely empty space will
result, or the contiguous quantum of fluid will run
in and take the place of that which has been
evacuated. Asclepiades, however, holds that not
one of two, but one of three things must be said
to result in the emptied vessels: either there will
be an entirely empty space, or the contiguous
portion will flow in, or the vessel will contract. For
whereas, in the case of reeds and tubes it is true to
say that, if these be submerged in water, and are
emptied of the air which they contain in their
lumens, then either a completely empty space will
be left, or the contiguous portion will move onwards;
in the case of veins this no longer holds, since their
coats can collapse and so fall in upon the interior
cavity. It may be seen, then, how false this
hypothesis—by Zeus, I cannot call it a demonstra-
tion !—of Erasistratus is.

And, from another point of view, even if it were
true, it is superfluous, if the stomach! has the power
of compressing the veins, as he himself supposed, and
the veins again of contracting upon their contents and
propelling them forwards.2 For, apart from other
considerations, no plethora® would ever take place in
the body, if delivery of nutriment resulted merely
from the tendency of a vacuum to become refilled.
Now, if the compression of the stomach becomes
weaker the further it goes, and cannot reach to an

from which nutriment was believed to be absorbed by the
mesent.enc veins ; ¢f. p. 309, note 2.
3 ¢of. p. 100, 1nobe 2, p. 167, note 2.
3 A characteristic ‘‘lesion” in Erasistratus’s pathology
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1 A certain subordinate place allowed to the horror vacui.

% i.e. the parts to which the veins convey blood after it
leaves the liver—second stage of anadosis; ¢f. p. 91, note 2;
p- 13, note 5.
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indefinite distance, and if, therefore, there is need
of some other mechanism to explain why the blood
is conveyed in all directions, then the principle of
the refilling of a vacuum may be looked on as a
necessary addition ;! there will not, however, be a
plethora in any of the parts coming after the liver,?
or, if there be, it will be in the region of the
heart and lungs; for the heart alone of the parts
which come after the liver draws the nutriment
into its right ventricle, thereafter sending it through
the arlerioid vein 3 to the lungs (for Erasistratus
himself will have it that, owing to the membranous
excrescences,? no other parts save the lungs receive
nourishment from the heart). If, however, in order
to explain how plethora comes about, we suppose
the force of compression by the stomach to persist
indefinitely, we have no further need of the principle
of the refilling of a vacuum, especially if we assume
contraction of the veins in addition—as is, again,
agreeable to Erasistratus himself.

II

LET me draw his attention, then, once again, even -
if he does not wish it, to the kidneys, and let me
state that these confute in the very clearest manner
such people as object to the principle of attraction.
Nobody has ever said anything plausible, nor, as we
previously showed, has anyone been able to discover,

% What we now call the pulmonary artery. Galen believed
that the right ventricle existed for the purpose of sending
nutrient blood to the lungs.

4 Lit. owing to the ongrowth (epiphysis) of membranes ;
he means the tricuspid valve ; cf. p. 314, note 2 ; p. 321, note 4.
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by any means, any other cause for the secretion of
urine ; we necessarily appear mad if we maintain
that the urine passes into the kidneys in the form of

vapour, and we certainly cut a poor figure when we
" talk about the tendency of a vacuum to become
refilled ;! this idea is foolish in the case of blood,
and impossible, nay, perfectly nonsensical, in the
case of the urine.?

This, then, is one blunder made by those who
dissociate themselves from the principle of attraction.
Another is that which they make about the secretion
of yellow bile. For in this case, too, it is not a fact
that when the blood runs past the mouths [stomata]
of the bile-ducts there will be a thorough separation
out [secretion] of biliary waste-matter. ¢« Well,”
say they, “let us suppose that it is not secreted but
carried with the blood all over the body.” But, you
sapient folk, Erasistratus himself supposed that Nature
took thought for the animals’ future, and was work-
manlike in her method; and at the same time he
maintained that the biliary fluid was useless in
every way for the animals. Now these two things
are incompatible. For how could Nature be still
looked on as exercising forethought for the animal
when she allowed a noxious humour such as this to
be carried off and distributed with the blood? . . .

This, however, is a small matter. I shall again
point out here the greatest and most obvious error.
For if the yellow bile adjusts itself to the narrower
vessels and stomata, and the blood to the wider ones,
for no other reason than that blood is thicker and
bile thinner, and that the stomata of the veins are

! Horror vacui. 2 But Erasistratus had never upheld
this in the case of urinary secretion. ¢f. p. 99.
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! This was the characteristically * anatomical ” explanation
of bile-secretion made by Erasistratus. ¢f. p. 170, note 2.
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wider and those of the bile-ducts narrower,! then it
is clear that this watery and serous superfluity,? too,
will run out into the bile-ducts quicker than does the
bile, exactly in proportion as it is thinner than the
bile! How is it, then, that it does not run out? ¢Be-
cause,” it may be said, “ urine is thicker than bile!”
This was what one of our Erasistrateans ventured to
say, herein clearly disregarding the evidence of his
senses, although he had trusted these in the case of
the bile and blood. For, if it be that we are to look
on bile as thinner than blood because it runs more,
then, since the serous residue 2 passes through fine
linen or lint or a sieve more easily even than does
bile, by these tokens bile must also be thicker than
the watery fluid. For here, again, there is no
argument which will demonstrate that bile is thinner
than the serous superfluities.

But when a man shamelessly goes on using circum-
locutions, and never acknowledges when he has had
a fall, he is like the amateur wrestlers, who, when
they have been overthrown by the experts and are
lying on their backs on the ground, so far from
recognizing their fall, actually seize their victorious
adversaries by the necks and prevent them from
getting away, thus supposing themselves to be the
winners !

Why, then, says Galen, does not urine, rather than bile, enter
the bile-ducts ? 2 Urine, or, more exactly, blood-serum.
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1 Or ducts, canals, conduits, i.e. morphological factors.

3 Or artistic skill, “artistry.” ¢f. Book I., chap. xii.

3 «“Only”; g’ Introd., p. xxviii.

* Note how Galen, although he has not yet clearly differ-
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111

Tuus, every hypothesis of channels! as an explana-
tion of natural functioning is perfect nonsense. For,
if there were not an inborn facully given by Nature
to each one of the organs at the very beginning, then
animals could not continue to live even for a few
days, far less for the number of years which they
actually do. For let us suppose they were under no
guardianship, lacking in creative ingenuity 2 and fore-
thought ; let us suppose they were steered only by
material forces,® and not by any special facullies
(the one attracting what is proper to it, another
rejecting what is foreign, and yet another causing
alteration and adhesion of the matter destined to
nourish it) ; if we suppose this, I am sure it would
be ridiculous for us to discuss natural, or, still more,
psychical, activities—or, in fact, life as a whole.*

For there is not a single animal which could live
or endure for the shortest time if, possessing within
itself so many different parts, it did not employ facul-
ties which were attractive of what is appropriate,
eliminative of what is foreign, and alterative of what
is destined for nutrition. On the other hand, if we
have these faculties, we no longer need channels,
little or big, resting on an unproven hypothesis, for
explaining the secretion of urine and bile, and the
conception of some favourable situation (in which
point alone Erasistratus shows some common sense,
since he does regard all the parts of the body as
entiated ghysiologica,l fromm physical processes (both are
‘‘natural ) yet separates them definitely from the psychical.

¢f. p. 2, footnote. A psychical function or activity is, in
tin, actio animalis (from anima = pesyche).
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having been well and truly placed and shaped by
Nature).

But let us suppose he remained true to his own
statement that Nature is “artistic”’—this Nature .
which, at the beginning, well and truly shaped
and disposed all the parts of the animal,! and, after
carrying out this function (for she left nothing
undone), brought it forward to the light of day,
endowed with certain faculties necessary for its very
existence, and, thereafter, gradually increased it
until it reached its due size. If he argued con-
sistently on this principle, I fail to see how he can
continue to refer natural functions to the smallness
or largeness of canals, or to any other similarly
absurd hypothesis. For this Nature which shapes
and gradually adds to the parts is most certainly
extended throughout their whole substance. Yes
indeed, she shapes and nourishes and increases them
through and through, not on the outside only. For
Praxiteles and Phidias and all the other statuaries
used merelyto decorate their material on the outside,
in so far as they were able to touch it; but its inner
parts they left unembellished, unwrought, unaffected
by art or forethought, since they were unable to
penetrate therein and to reach and handle all
portions of the material. It is not so, however, with
Nature. Every part of a bone she makes bone, every
part of the flesh she makes flesh, and so with fat and
all the rest; there is no part which she has not
touched, elaborated, and embellished. Phidias, on the .
other hand, could not turn wax into ivory and gold, nor
yet gold into wax : for each of these remains as it was
at the commencement, and becomes a perfect statue

! The stage of organogenesis or diuplasis ; ¢f. p. 25, note 4.
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1 The spermatozoon now becomes an ‘‘ organism ” proper.
2 Galen attributed to the sperma or semen what we should
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simply by being clothed externally in a form and
artificial shape. But Nature does not preserve the
original character of any kind of matter; if she did
so, then all parts of the animal would be blood—that
blood, namely, which flows to the semen from the
impregnated female and which is, so to speak, like
the statuary’s wax, a single uniform matter, subjected
to the artificer. From this blood there arises no part
of the animal which is as red and moist [as blood is],
for bone, artery, vein, nerve, cartilage, fat, gland,
membrane, and marrow are not blood, though they
arise from it.

I would then ask Erasistratus himself to inform
me what the altering, coagulating, and shaping
agent is. He would doubtless say, ““Either Nature
or the semen,” meaning the same thing in both
cases, but explaining it by different devices. For
that which was previously semen, when it begins
to procreate and to shape the animal, becomes, so to
say, a special naturel For in the same way that
Phidias possessed the faculties of his art even before
touching his material, and then activated these in con-
nection with this material (for every faculty remains
inoperative in the absence of its proper material), so it
is with the semen: its faculties it possessed from the
beginning,?2 while its activities it does not receive
from its material, but it manifests them in connection
therewith.

And, of course, if it were to be overwhelmed
with a great quantity of blood, it would perish,
while if it were to be entirely deprived of blood
to the fertilized ovum : to him the maternal contribution is
gurely assive—mere food for the sperm. The epoch-making

vum Theory was not developed till the seventeenth century.
of. p. 19, note 3.
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1 4.e. we should be talking psychology, not biology ; ¢f.
stomach, p. 307, note 3

2 Attraction now described not merely as gqualitative but
also as quantitative. cf. p. 85, note 3.
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it would remain inoperative and would not turn
into a nature. Therefore, in order that it may not
perish, but may become a nature in place of semen,
there must be an afflux to it of a little blood—or,
rather, one should not say a little, but a quantity
commensurate with that of the semen. What is it
then that measures the quantity of this afflux? What
prevents more from coming? What ensures against
a deficiency ?  What is this third overseer of animal
generation that we are to look for, which will furnish
the semen with a due amount of blood? What
would Erasistratus have said if he had been alive,
and had been asked this question? Obviously, the
semen itself. This, in fact, is the artificer analogous
with Phidias, whilst the blood corresponds to the
statuary’s wax.

Now, it is not for the wax to discover for itself
how much of it is required ; that is the business
of Phidias. Accordingly the artificer will draw to-
itself as much blood as it needs. Here, however,
we must pay attention and take care not unwit-
tingly to credit the semen with reason and in-
telligence ; if we were to do this, we would be
making neither semen nor a nature, but an actual
living animal.! And if we retain these two princi-
ples—that of proportionate attraction? and that of the
non-participation of intelligence—we shall ascribe to
the semen a faculty for attracting blood similar to
that possessed by the lodestone for iron.! Here,
then, again, in the case of the semen, as in so many
previous instances, we ' have been compelled to
acknowledge some kind of attractive faculty.

8 He still tends either to biologize physics, or to physicize
biology—whichever way we prefer to look at it. ¢f. Book I:,
chap. xiv. 133
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1 Aristotelian and Stoic duality of an active and a passive
principle.

* Note that early embryonic development is described as a
process of nutrition. ¢f. p. 130, note 2.
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And what is the semen? Clearly the active prin-
ciple of the animal, the material principle being the
menstrual blood.! Next, seeing that the active prin-
ciple employs this faculty primarily, therefore, in order
that any one of the things fashioned by it may come
into existence, it [the principle] must necessarily be
possessed of its own faculty. How, then, was Erasis-
tratus unaware of it, if the primary function of the
semen be to draw to itself a due proportion of blood?
Now, this fluid would be in due proportion if it were
so thin and vaporous, that, as soon as it was drawn
like dew into every part of the semen, it would
everywhere cease to display its own particular
character ; for so the semen will easily dominate and
quickly assimilate it—in fact, will use it as food. It
will then, I imagine, draw to itself a second and a
third quantum, and thus by feeding it acquires for
itself considerable bulk and quantity.?2 In fact, the
alterative faculty has now been discovered as well,
although about this also Erasistratus has not written a
word. And, thirdly the shaping3 faculty will become
evident, by virtue of which the semen firstly sur-

rounds itself with a thin membrane like a kind of -

superficial condensation ; this is what was described
by Hippocrates in the sixth-day birth, which, ac-
cording to his statement, fell from the singing-
girl and resembled the pellicle of an egg. And
following this all the other stages will occur, such as
are described by him in his work ¢ On the Child’s
Nature.”

But if each of the parts formed were to remain
as small as when it first came into existence, of what
use would that be? They have, then, to grow.

3 On the alterative and shaping faculties ¢f. p. 18, note 1.
135



87

88

GALEN

a:';fnﬂriae‘rat, wéwn Sta‘rewé,ueva 6 &'.,u.a xai
Tpe¢opeva. xai pos TéY e,u.'rrpoa'ﬂev ecpq,ueku
émi T)s KVoTEWS, TV 0f Taldes e,u.¢v¢rwv-re¢ e‘rpt-
Bov, avauvnabeis pabion pailov || kax TV viv
pnfnoopévor.

’Ewonc'ou 'yap 8') ™y xap&.av oiTw pév /.uxpdu
ewat xat’ apxas‘, s xe'yxpou ;mSeu 8m¢epew 7,
€ Bou)\,et, xvap,ov, xal Crrmaov, omos' av aN\ws
av‘m yévorto /wyaxn xwplc ToD 1rav'r17 &a-rewo-
pévny rped)eaﬁat & oM;s' eav-rm, @5 o7wy(p 7rpoa'-
Oev eSe&xw-ro T oméppa 'rpe¢o,u£uou. aM\ ovdé
ToUT Epaa'wfpa'ros' ozsev o Ty Téxvmy Ti)S
¢ua'ewe Upvav, aaN’ ov'ra)s' aufausaoat 'r& {oa
vo;u{et xaﬂavrep -rw&. xpnaefav 7 a'ezpav 1) adxxoy
7 -rakapov, dv exao"r(p Kata T0 wepac émumrhexo-
pévov o,u.omw e-repaw Tols €E dpxiis avTa ouvTi-
Oeiaiv 7 -rrpoa'ﬁec'ts' 'yuyvefaz.

AM\&. TobTo o ovx aufmns‘ foiw ar\a yéve-
ass, w a’o¢w-ra.'re' yiyveras ryap o 9u7\a.xoe ére kal
o a’amcos‘ kal ﬂoo,u,aﬂov xal 7 olxia xal -ro wA\olov
xal TV ava e/caa'rov, Srav ;mSevraJ 70 mpoo-
fikov €ldos, ol xdpww Umo Tod 'rewiov Snpuovp-
yeiras, a'up,-n'eﬂ'?u;pwp.evov 7 'n'0'r ovv avfavera;
o-rav 716n Té\etos &‘w 0 Td\apos, ©s exew mvluéva
Té Twa Kal o"roy.a xal olov fyaa"repa xal Td
-rou-raw p,e-raEv, ,ueo{’aw dmao 'rov'rms' 'yewrrat.
xat 1rw9 | éoTan 'rov-ro, qbna'et TLS. was & aM\ws‘
17 €l {(pov efaujwm 77 ¢u-rou 6 TdAapos 1)[1-“/
'yevowo. ,u.ovwv 'yap 'ruw tovrwv 19 avfa)ots‘.. av
& lows oler Ty olxiav oixoSouovuévny adfdve-

136



ON THE NATURAL FACULTIES, II 1

Now, how will they grow? By becoming extended
in all directions and at the same time receiving
nourishment. And if you will recall what I previously
said about the bladder which the children blew up
and rubbed,! you will also understand my meaning
better as expressed in what I am now about to say.

Imagine the heart to be, at the beginning, so
small as to differ in no respect from a millet-seed,
or, if you will, a bean ; and consider how otherwise
it is to become large than by being extended in all
directions and acquiring nourishment throughout its
whole substance, in the way that, as I showed a short
while ago, the semen is nourished. But even this
" was unknown to Erasistratus—the man who sings the
artistic skill of Nature! He imagines that animals
grow like webs, ropes, sacks, or baskets, each of
which has, woven on to its end or margin, other
material similar to that of which it was originally
composed.

But this, most sapient sir, is not growth, but
genesis! For a bag, sack, garment, house, ship, or
the like is said to be still coming into existence
[undergoing genesis] so long as the appropriate form
for the sake of which it is being constructed by the
artificer is still incomplete. Then, when does it
grow? Only when the basket, being complete, with
a bottom, a mouth, and a belly, as it were, as well
as the intermediate parts, now becomes larger in all
these respects. “And how can this happen ?” some-
one will ask. Only by our basket suddenly becoming
an animal or a plant; for growth belongs to living
things alone. Possibly you imagine that a house
groms when it is being built, or a basket when being

! pp. 27-29.
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plaited, or a garment when being woven? It is not
so, however. Growth belongs to that which has
already been completed in respect to its form, whereas
the process by which that which is still becoming
attains its form is termed not growth but genesis.
That which s, grows, while that which is not,
becomes.

v

Tuis also was unknown to FErasistratus, whom
nothing escaped, if his followers speak in any way
truly in maintaining that he was familiar with the
Peripatetic philosophers. Now, in so far as he
acclaims Nature as being an artist in construction,
even I recognize the Peripatetic teachings, but in
other respects he does not come near them. For if
anyone will make himself acquainted with the
writings of Aristotle and Theophrastus, these will
appear to him to consist of commentaries on the
Nature-lore [physiology]?! of Hippocrates—according
to which the principles of heat, cold, dryness and
moisture act upon and are acted upon by one another,
the hot principle being the most active, and the
cold coming next to it in power; all this was stated
in the first place by Hippocrates and secondly by
Aristotle.? Further, it is at once the Hippocratic
and the Aristotelian teaching that the parts which
are being nourished receive that nourishment
throughout their whole substance, and that, similarly,
processes of mingling and alteration involve the entire
substance.? Moreover, that digestion is a species of

3 For definitions of alteration and mingling (crasis, *‘ tem-
perament ) ¢f. Book I., chaps. ii. and iii.
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alteration—a transmutation of the nutriment into
the proper quality of the thing receiving it; that
blood-production also is an alteration, and nutrition
as well; that growth results from extension in all
directions, combined with nutrition; that alteration
is effected mainly by the warm principle, and that
therefore digestion, nutrition, and the generation of
the various humours, as well as the qualities of the
surplus substances, result from the innate heat ;1 all
these and many other points besides in regard to the
aforesaid faculties, the origin of diseases, and the
discovery of remedies, were correctly stated first by
Hippocrates of all writers whom we know, and were
in the second place correctly expounded by Aristotle.
Now, if all these views meet with the approval of
the Peripatetics, as they undoubtedly do, and if none
of them satisfy Erasistratus, what can the Erasi-
strateans possibly mean by claiming that their leader
was associated with these philosophers? The fact
is, they revere him as a god, and think that every-
thing he says is true. If this be so, then we must
suppose the Peripatetics to have strayed very far
from truth, since they approve of none of the ideas
of Erasistratus. And, indeed, the disciples of the
latter produce his connection with the Peripatetics
in order to furnish his Nature-lore with a respectable
pedigree.

Now, let us reverse our argument and put it in a
different way from that which we have just employed.
For if the Peripatetics were correct in their teaching
about Nature, there could be nothing more absurd
than the contentions of Erasistratus. And, I will
leave it to the Erasistrateans themselves to decide ;

! i.e. are associated with oxidation? ¢/, p. 41, note 3.
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they must either advance the one proposition or the
other. According to the former one the Peripatetics
had no accurate acquaintance with Nature, and
according to the second, Erasistratus. It is my task,
then, to point out the opposition between the two
doctrines, and theirs to make the choice. . . .

But they certainly will not abandon their reverence
for Erasistratus. Very well, then; let them stop
talking about the Peripatetic philosophers. For
among the numerous physiological teachings regard-
ing the genesis and destruction of animals, their
health, their diseases, and the methods of treating
these, there will be found one only which is common
to Erasistratus and the Peripatetics—namely, the
view that Nature does everything for some purpose,
and nothing in vain.

But even as regards this doctrine their agree-
ment is only verbal ; in practice Erasistratus makes
havoc of it a thousand times over. For, according
to him, the spleen was made for no purpose, as
also the omentum ; similarly, too, the arteries which
are inserted into kidneys!—although these are
practically the largest of all those that spring from
the great artery [aorta]! And to judge by the
Erasistratean argument, there must be countless
other useless structures; for, if he knows nothing
at all about these structures, he has little more
anatomical knowledge than a butcher, while, if he is
acquainted with them and yet does not state their
use, he clearly imagines that they were made for no
purpose, like the spleen. Why, however, should I
discuss these structures fully, belonging as they do
to the treatise “On the Use of Parts,” which I am
personally about to complete ?
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Let us, then, sum up again this same argument,
and, having said a few words more in answer to
the Erasistrateans, proceed to our next topic. The
fact is, these people seem to me to have read none
of Aristotle’s writings, but to have heard from
others how great an authority he was on “ Nature,”
and that those of the Porch! follow in the steps of
his Nature-lore ; apparently they then discovered a
single one of the current ideas which is common to
Aristotle and Erasistratus, and made up some story
of a connection between Erasistratus and these
people.2 That Erasistratus, however, has no share in
the Nature-lore of Aristotle is shown by an enumera-
tion of the aforesaid doctrines, which emanated first
from Hippocrates, secondly from Aristotle, thirdly
from the Stoics (with a single modification, namely,
that for them the qualities are bodies).?

Perhaps, however, they will maintain that it was
in the matter of logic that Erasistratus associated
himself with the Peripatetic philosophers? Here
they show ignorance of the fact that these philoso-
phers never brought forward false or inconclusive
arguments, while the Erasistratean books are full of
them.

So perhaps somebody may already be asking, in
some surprise, what possessed Erasistratus that he
turned so completely from the doctrines of Hippo-
crates, and why it is that he takes away the at-
tractive faculty from the biliary * passages in the
liver—for we have sufficiently discussed the kidneys
—alleging [as the cause of bile-secretion] a favour-
able situation, the narrowness of vessels, and a

(earth, air, fire, and water) to be still more fundamental.
¢f. p. 8, note 3. 4 Lit. bile-receiving (choledochous).

145
L



GALEN

oTEVOTNTA Kal Xbpav Tva Kowiv, €ls Ny map-
dyovat pév ai amo T@v TYAGY To dkdbapTov alua,
perahauBdvovar 8¢ mpdTepor pev oi wopor THY
Xo\iy, SelUtepar & ai dwo Ths xoikns PAeBos
70 xalapov alua. wpos yap 16 undév dv PBha-
Bivar Ty oAkyy emwwy dAAwy pvpiwv EueAlev
apdioBnrovpévwy araridEeabar Noyw.

A

‘Os viv ye wokepos oU oguikpos €oTe ToOlS
’EpacioTpateiois o mwpos Tovs dANovs uévov
dAAd «al wpos dAMjAovs, ovk é&xovaiy, 8mws
éényrowvtar v ék Tob mWpwTov TAV Kabolov
Aoywv NéEw, év ) ¢naw: “ Eis 10 || adro & dve-
oropwuévey érépwy 8o dyyelwv TV T éml TV
XoAn8oxov Tewovtwy Kkal TGV émwl THV KolAnY
PNéBa aupBaiver Tis avadepouévns éx  Tijs
kot\ias Tpopiis Ta évapuolovra éxatépois TEY
oToudTwy €ls éxdTépa TRV  dyyelwy  peta-
Napfdvesfar rai Ta pév éml Ty YoAndéyov
dépealar, Ta & éml Ty koiAny PAéBa mepaiod-
obar” 10 yap “els TO alTo aveoTopwuévwv,”
0 kat’ dpxas s MéEews yéypamTar, Tt TOTE Xp7)
vofjcar, xahewdv elmelv. djTor ydp olTws eis
TavTov, dote TP ThHs év Tols ouuols PAeBos
wépati cuvdmrew dvo érepa mépara, T6 T év Tols

1 Jecoris portae, the transverse fissure, by which the portal
vein enters the liver.

146



ON THE NATURAL FACULTIES, II 1tv.-v

common space into which the veins from the gate-
way [of the liver]! conduct the unpurified blood, and
from which, in the first place, the [biliary] passages
take over the bile, and secondly, the Ebranches] of
the vena cava take over the purified blood. For it
would not only have done him no harm to have
mentioned the idea of attraction, but he would there-
by have been able to get rid of countless other dis-
puted questions.

v

AT the actual moment, however, the Erasi-
strateans are engaged in a considerable battle, not
only with others but also amongst themselves, and so
they cannot explain the passage from the first book
of the “ General Principles,” in which Erasistratus
says, “ Since there are two kinds of vessels opening 2
at the same place, the one kind extending to the
gall-bladder and the other to the vena cava, the
result is that, of the nutriment carried up from the
alimentary canal, that part which fits both kinds of
stomata is received into both kinds of vessels, some
being carried into the gall-bladder, and the rest
passing over into the vena cava.” For it is difficult
to say what we are to understand by the words
“ opening at the same place” which are written
at the beginning of this passage. Either they mean
there is a junction® between the termination of
the vein which is on the concave surface of the
livert and two other vascular terminations (that
of the vessel on the convex surface of the liver®

2 Lit. ‘‘anastomosing.” 3 More literally, ‘‘synapse.”
4 The portal vein. 5 The hepatic vein or veins.
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and that of the bile-duct), or, if not, then we must
suppose that there is, as it were, a common space
for all three vessels, which becomes filled from the
lower vein,! and empties itself both into the bile-
duct and into the branches of the vena cava. Now,
there are many difficulties in both of these explana-
tions, but if I were to state them all, I should find
myself inadvertently writing an exposition of the
teaching of Erasistratus, instead of carrying out my
original undertaking. There is, however, one diffi-
culty common to both these explanations, namely,
that the whole of the blood does not become
purified. For it ought to fall into the bile-duct as
into a kind of sieve, instead of going (running, in
fact, rapidly) past it, into the larger stoma, by virtue
of the impulse of anadosis.

Are these, then, the only inevitable difficulties in
which the argument of Erasistratus becomes involved
through his disinclination to make any use of the
attractive faculty, or is it that the difficulty is greatest
here, and also so obvious that even a child could not
avoid seeing it ?

VI

ANp if one looks carefully into the matter one
will find that even Erasistratus’s reasoning on the
subject of nutrition, which he takes up in the
second book of his “ General Principles,” fails to
escape this same difficulty. For, having conceded
one premise to the principle that matter tends to fill
a vacuum, as we previously showed, he was only
able to draw a conclusion in the case of the veins
and their contained blood.? That is to say, when
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1 ¢f. p. 272, note 1. .
2 i.e. one might assume an attraction.
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blood is running away through the stomata of
the veins, and is being dispersed, then, since an
absolutely empty space cannot result, and the veins
cannot collapse (for this was what he overlooked),
it was therefore shown to be necessary that the
adjoining quantum of fluid should flow in and fill
the place of the fluid evacuated. It is in this way
that we may suppose the veins to be nourished;
they get the benefit of the blood which they contain.
But how about the nerves?! For they do not also
contain blood. One might obviously say that they
draw their supply from the veins.2 But Erasistratus
will not have it so. What further contrivance, then,
does he suppose ? He says that a nerve has within
itself veins and arteries, like a rope woven by
Nature out of three different strands. By means of
this hypothesis he imagined that his theory would
escape from the idea of atlraction. For if the nerve
contain within itself a blood-vessel it will no
longer need the adventitious flow of other blood
from the real vein lying adjacent; this fictitious
vessel, perceptible only in theory,? will suffice it for
nourishment. .

But this, again, is succeeded by another similar
difficulty. For this small vessel will nourish itself,
but it will not be able to nourish this adjacent
simple nerve or artery, unless these possess some
innate proclivity for attracting nutriment. For how
could the nerve, being simple, attract its nourishment,
as do the composite veins, by virtue of the tendency

3 j.e. visible to the mind’s eye as distinguished from
the bodily eye. c¢f. p. 21, note 4. Theoreton without quali-
fication means merely visible, not theoretic. ¢f. p. 205,
note 1.
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1 According to the Pneumatist school, certain of whose
ideas were accepted by Erasistratus, the air, breath, pneuma,
or spirit was brought by inspiration into the left side of the
heart, where it was converted into natural, vital, and
psychic pneuma ; the latter then went to the bram, whence
it was distributed through the nervous system ; practically
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of a vacuum to become refilled? For, although
according to Erasistratus, it contains within itself
a cavity of sorts, this is not occupied with blood, but
with psychic pneuma,! and we are required to imagine
the nutriment introduced, not into this cavity, but
into the vessel containing it, whether it needs
merely to be nourished, or to grow as well. How,
then, are we to imagine it introduced? For this
simple vessel [i.e. nerve] is so small—as are also the
other two—that if you prick it at any part with
the finest needle you will tear the whole three ot
them at once. Thus there could never be in it a
perceptible space entirely empty. And an emptied
space which merely existed in theory could not
compel the adjacent fluid to come and fill it.

At this point, again, I should like Erasistratus
himself to answer regarding this small elementary
nerve, whether it is actually one and definitely con-
tinuous, or whether it consists of many small bodies,
such as those assumed by Epicurus, Leucippus, and
Democritus.2 For I see that the Erasistrateans are at
variance on this subject. Some of them consider it
one and continuous, for otherwise, as they say, he
would not have called it simple ; and some venture
to resolve it into yet other elementary bodies. But
if it be one and continuous, then what is evacuated
from it in the so-called insensible transpiration of the

this teaching involved the idea of a psyche, or conscious vital
principle. “Psychic pneuma ” is in Latin apiritus animalis
(anima = psyche) ; cf. p. 126, note 4. Introduction, p. xxxiv.

3 Observe that KErasistratus’s ‘‘simple nerve” may be
almost looked on as an anticipation of the cell. The question
Galen now asks is whether this vessel is a ¢‘ unit mass of
living matter,” or merely an agglomeration of atoms subject
to mechanical law. ¢f. Galen’s **fibres,” p. 329.
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physicians will leave no empty space in it; other-
wise it would not be one body but many, separated
by empty spaces. But if it consists of many bodies,
then we have “ escaped by the back door,” as the
saying is, to Asclepiades, seeing that we have
postulated certain inharmonious elements. Once again,
then, we must call Nature ¢ inartistic”’; for this
necessarily follows the assumption of such elements.

For this reason some of the Erasistrateans seem to
me to have done very foolishly in reducing the simple
vessels to elements such as these. Yet it makes no
difference to me, since the theory of both parties
regarding nutrition will be shown to be absurd. For
in these minute simple vessels constituting the large
perceptible nerves, it is impossible, according to the
theory of those who would keep the former con-
tinuous, that any ‘ refilling of a vacuum” should
take place, since no vacuum can occur in a con-
tinuum even if anything does run away; for the
parts left come together (as is seen in the case
of water) and again become one, taking up the
whole space of that which previously separated them.
Nor will any “refilling”’ occur if we accept the
argunient of the other Erasistrateans, since none of
their elements need it. For this principle only holds
of things which are perceptible, and not of those
which exist merely in theory; this Erasistratus
expressly acknowledges, for he states that it is
not a vacuum such as this, interspersed in small
portions among the corpuscles, that his various
treatises deal with, but a vacuum which is clear,
perceptible, complete in itself, large in size, evident,
or however else one cares to term it (for, what
Erasistratus himself says is, that ¢ there cannot be a
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1 ¢f. Book I., chap. xii.

? i.e. in biology we must begin with living substance—
with something which is specigcally alive—here with the
“unit mass of living matter.” ¢f. p. 73, note 3.
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perceptible space which is entirely empty ”’ ; while I,
for my part, being abundantly equipped with terms
which are equally elucidatory, at least in relation to
the present topic of discussion, have added them
as well),

Thus it seems to me better that we also should
help the Erasistrateans with some contribution, since
we are on the subject, and should advise those who
reduce the vessel called primary and simple by
Erasistratus into other elementary bodies to give
up their opinion ; for not only do they gain nothing
by it, but they are also at variance with Erasistratus
in this matter. That they gain nothing by it has
been clearly demonstrated; for this hypothesis
could not escape the difficulty regarding nutrition.
And it also seems perfectly evident to me that this
hypothesis is not in consonance with the view ot
Erasistratus, when it declares that what he calls
simple and primary is comnposite, and when it destroys
the principle of Nature's artistic skill.! For, if we do
not grant a certain unity of substance? to these simple
structures as well, and if we arrive eventually at
inharmonious and indivisible elements,? we shall most
assuredly deprive Nature of her artistic skill, as do all
the physicians and philosophers who start from this
hypothesis. For, according to such a hypothesis,
Nature does not precede, but is secondary to the
parts of the animal.* Now, it is not the province of
what comes secondarily, but of what pre-exists, to
shape and to construct. Thus we must necessarily
suppose that the faculties of Nature, by which she

3 ¢« Ad elementa quae nec coalescere possunt nec in partes
dividi ” (Linacre). On the two contrasted schools ¢f. p. 45.
4 ¢f. loc. cit.
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shapes the animal, and makes it grow and receive
nourishment, are present from the seed onwards;
whereas none of these inharmonious and non-partite
corpuscles contains within itself any formative,
incremental,! nutritive, or, in a word, any artistic
power; it is, by hypothesis, unimpressionable and
untransformable,? whereas, as we have previously
shown,® none of the processes mentioned takes place
without transformation, alteration, and complete
intermixture. And, owing to this necessity, those who
belong to these sects are unable to follow out the
consequences of their supposed elements, and they are
all therefore forced to declare Nature devoid of art.
It is not from us, however, that the Erasistrateans
should have learnt this, but from those very
philosophers who lay most stress on a preliminary
investigation into the elements of all existing things.

Now, one can hardly be right in supposing that
Erasistratus could reach such a pitch of foolishness
as to be incapable of recognizing the logical con-
sequences of this theory, and that, while assuming
Nature to be artistically creative, he would at the
same time break up substance into insensible, in-
harmonious, and untransformable elements. If, how-
ever, he will grant that there occurs in the elements
a process of alteration and transformation, and that
there exists in them unity and continuity, then that
simple vessel of his (as he himself names it) will turn
out to be single and uncompounded. And the simple
vein will receive nourishment from itself, and the
nerve and artery from the vein. How, and in what
in summa artificem facultatem habet; quippe quod im-
patibile esse immutibileque praesumitur” &.inacre).

3 Book I., chaps. v.-xI.
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way? For, when we were at this point before, we
drew attention to the disagreement among the
Erasistrateans,! and we showed that the nutrition of
these simple vessels was impracticable according to
the teachings of both parties, although we did not
hesitate to adjudicate in their quarrel and to do
Erasistratus the honour of placing him in the better
sect.?

Let our argument, then, be transferred again to
the doctrine which assumes this elementary nerve? to
be a single, simple, and entirely unified structure,
and let us consider how it is to be nourished; for
what is discovered here will at once be found to be
common also to the school of Hippocrates.

It seems to me that our enquiry can be most rigor-
ously pursued in subjects who are suffering from
illness and have become very emaciated, since in these
people all parts of the body are obviously atrophied
and thin, and in need of additional substance and
feeding-up; for the same reason the ordinary
perceptible nerve, regarding which we originally
began this discussion, has become thin, and requires
nourishment. Now, this contains within itself various
parts, namely, a great many of these primary,
invisible, minute nerves, a few simple arteries, and
similarly also veins. Thus, all its elementary nerves
have themselves also obviously become emaciated ;
for, if they had not, neither would the nerve as a
whole; and of course, in such a case, the whole
nerve cannot require nourishment without each of
these requiring it too. Now, if on the one hand
they stand in need of feeding-up, and if on the

1ef. p. 153.

2 On account of his idea of a simple tissue not susceptible of

further analysis. 3 Or ““cell ”; ¢f. p. 153, note 2. 6
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other the principle of the refilling of a vacuum?! can
give them no help—both by reason of the difficulties
previously mentioned and the actual thinness, as I
shall show—we must then seek another cause for
nutrition.

How is it, then, that the tendency of a vacuum
to become refilled is unable to afford nourishment
to one in such a condition? Because its rule is
that only so much of the contiguous matter should
succeed as has flowed away. Now this is sufficient
for nourishment in the case of those who are in
good condition, for, in them, what is presenied
must be equal to what has flowed away. But in
the case of those who are very emaciated and who
need a great restoration of nutrition, unless what
was presented were many times greater than what
has been emptied out, they would never be able to
regain their original habit. It is clear, therefore, that
these parts will have to exert a greater amount of
altraction, in so far as their requirements are greater.
And I fail to understand how Erasistratus does not
perceive that here again he is putting the cart before
the horse. Because, in the case of the sick, there
must be a large amount of presentation? in order to
feed them up, he argues that the factor of “ re-
filling ’! must play an equally large part. And how
could much presentation take place if it were not
preceded by an abundant delivery® of nutriment?
And if he calls the conveyance of food through
the veins delivery, and its assumption by each
of these simple and visible nerves and arteries not
delivery but distribution,* as some people have
thought fit to name it, and then ascribes conveyance

3 Anadosis, ““absorption”; cf. p.13,note 5. 4 Lit. diadosis.
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! d.e. let him explain the diadosis.
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- through the veins to the principle of vacuum-
refilling alone, let him explain to us the assumption
of food by the hypothetical elements.! For it
has been shown that at least in relation to these
there is no question of the refilling of a vacuum
being in operation, and especially where the parts
are very attenuated. It is worth while listening
to what Erasistratus says about these cases in
the second book of his ¢ General Principles”: “In
the ultimate’ simple [vessels], which are thin and
narrow, presentation takes place from the adjacent
vessels, the nutriment being attracted through the
sides of the vessels and deposited in the empty spaces
left by the matter which has been carried away.”
Now, in this statement firstly I admit and accept
the words ¢ through the sides.” For, if the simple
nerve were actually to take in the food through its
mouth, it could not distribute it through its whole
substance ; for the mouth is dedicated to the
psychic pneuma.? It can, however, take it in through
its sides from the adjacent simple vein. Secondly,
I also accept in Erasistratus’s statement the expression
which precedes ¢ through the sides.” What does
this.say ? “ The nutriment being attracted through
the sides of the vessels.”” Now I, too, agree that
it is attracted, but it has been previously shown that
this is not through the tendency of evacuated
matter to be replaced.

VII

LeT us, then, consider together how it is attracted.
How else than in the way that iron is attracted by
* ¢ Spiritus animalis” ; ¢f. p. 152, note 1. The nutriment

was for the walls of the vessels, not for their. cavities. cf.
p. 319, note 3. 165
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the lodestone, the latter having a faculty attractive
of this particular quality [existing in iron]?! But if
the beginning of anadosis depends on the squeezing
action of the stomach,®2 and the whole movement
thereafter on the peristalsis and propulsive action of
the veins, as well as on the traction exerted by each
of the parts which are undergoing nourishment, then
we can abandon the principle of replacement of
evacuated matter, as not being suitable for a man
who assumes Nature to be a skilled artist; thus we
shall also have avoided the contradiction of Asclepi-
ades3 though we cannot refute it: for the disjunctive
argument used for the purposes of demonstration
is, in reality, disjunctive not of two but of three
alternatives ; now, if we treat the disjunction as a
disjunction of two alternatives, one of the two
propositions assumed in constructing our proof must
be false ; and if as a disjunctive of three alternatives,
no conclusion will be arrived at.

VIII -

Now Erasistratus ought not to have been ignorant
of this if he had ever had anything to do with the
Peripatetics—even in a dream. Nor, similarly, should
he have been unacquainted with the genesis of the
humours, about which, not having even anything
moderately plausible to say, he thinks to deceive us
by the excuse that the consideration of such matters
is not the least useful. Then, in Heaven’s name, is it
useful to know how food is digested in the stomach,
but unnecessary to know how bile comes into existence

1 Specific attraction ; ¢f. Book I., chap. xiv.

2 ¢f. p. 100, note 2. 3 In Book II., chap. i. 167
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1 Prevention better than cure.
2 e.g. Anaxagoras; cf. p. 7, note 5; p. 20, note 3.
3 Lit. haematosis. 4 ¢f. p. 174, note 4.
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in the veins? Are we to pay attention merely to
the evacuation of this humour, and not to its genesis?
As though it were not far better to prevent its
excessive development from the beginning than to
give ourselves all the trouble of expelling it!1 And
it is a strange thing to be entirely unaware as to
whether its genesis is to be looked on as taking
place in the body, or whether it comes from without
and is contained in the food. For, if it wasright to
raise this problem, why should we not make
investigations concerning the blood as well—whether
it takes its origin in the body, or is distributed
through the food as is maintained by those who
postulate komeomeries ? ¢ Assuredly it would be much
more useful to investigate what kinds of food are
suited, and what kinds unsuited, to the process of
blood-production® rather than to enquire into
what articles of diet are easily mastered by the
activity of the stomach, and what resist and contend
with it. For the choice of the latter bears reference
merely to digestion, while that of the former is of
importance in regard to the generation of useful
blood. For it is not equally important whether the
aliment be imperfectly chylified ¢ in the stomach or
whether it fail to be turned into useful blood.
Why is Erasistratus not ashamed to distinguish all
the various kinds of digestive failure and all the
occasions which give rise to them, whilst in reference
to the errors of blood-production he does not utter a
single word—nay, not a syllable? Now, there is
certainly to be found in the veins both thick and
thin blood; in some people it is redder, in others
yellower, in some blacker, in others more of the
nature of phlegm. And .one who realizes that it
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! Erasistratus held the spleen to be useless. cf. p. 143.

2 Induration : Gk. skirros, Lat. scirrhus. The condition is
now commonly known by Laénnec’s term cirrhosis, from
Gk. kirros, meaning yellow or tawny. Here again we havean
exa.mple of Erasistratus’s bias towards anatomical or structural
rather than functional explanationsof disease. ¢f. p.124,notel.
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may smell offensively not in one way ouly, but in a
great many different respects (which cannot be put
into words, although perfectly appreciable to the
senses), would, I imagine, condemn in no measured
terms the carelessness of Erasistratus in omitting
a consideration so essential to the practice of our
art.
Thus it is clear what errors in regard to the
subject of dropsies logically follow this carelessness.
For, does it not show the most extreme carelessness
to suppose that the blood is prevented from going
forward into the liver owing to the narrowness of the
passages, and that dropsy can never occur in any
other way? For, to imagine that dropsy is never
caused by the spleen! or any other part, but always by
induration of the liver,? is the standpoint of a man
whose intelligence is perfectly torpid and who is
quite out of touch with things that happen every
day. For, not merely once or twice, but frequently,
we have observed dropsy produced by chronic
haemorrhoids which have been suppressed,® or
which, through immoderate bleeding, have given
the patient a severe chill ; similarly, in women, the
complete disappearance of the monthly discharge,*
or an undue evacuation such as is caused by
violent bleeding from the womb, often provoke
dropsy; and in some of them the so-called female
flux ends in this disorder. I leave out of account

3 On therisks which were supposed to attend the checking
of habitual bleeding from piles ¢f. Celsus (De Re Med. VI.
xviii, 9), ¢ At?iue in quibusdam parum tuto supgrimitur, qui
sanguinis profluvio imbecilliores non fiunt; habent enim

urgationem hanc, non morbum.” (i.e. the habit was to be
ooked on as a periodical cleansing, not as a disease.)

4 Lit. catharsis.

171



111

GALEN

ToUS A0 TOV KEVEWYWY APXOuEVoUs 1) AANOV Tivos
T@V émikalpwv poplwy V8épovs Tapalitw, capis
uév kal avrovs ééehéyyovras Ty *EpaciaTpdreior
Umorpyrev, dAN oUx olTws évapyds ds of dia
xarayvEw opodpav Tis SAns Efews dmorelov-
pevor. wpwTN yap alTn yevégews UOépwv altia
Sia Ty amotvyiav Tis aipatdoews yuyvouérn
TPOTOV OpoLoTaTOV Tals émi TH TOV oLTiwY dme-
Yia Siappoiais. ol uyw éoxippwrai e kara Tovs
TotoUTous U8épovs 008 dANo Ti owAhdryyvov ovdé
70 Hwap.

"AMN’ ’EpacioTpatos o codos Umepldwv xai
katappovicas, dv ovd ‘lwmoxpdtns odre Aco-

~ ¥ > ] k] \
x\iis obre llpaEayipas olte Pehioriov dAN oddeé
T@v dpioTwv Purocodwr oddels xatedpovnaev
otre IINdrwv oir’ *ApiatoréAns olire Bedppacos,
8\as évepyelas UmepPaiver xabdmep Ti opikpdy
kal TO TUXOV Ths Téxwns mapalmwy uépos ovd
avremelv afinaas, €T 0pOds elte kal i) || oUp-
mavres oUror fepusd xai Yvxpd xal Enpd rai
Uypd, Tols pév ws Spdaoe, Tois & ds wdayovat,
Td kaTa T0 ddpa TOV {wwv drdvrev Siowkeiclal
dac. kal s To Gepuov év adTols els Te Tds AANas
évepryeias xal pdhiar’ els TV TOV Xupdv yéveow
T0 mAeloTov Ovvatar. dANA TO uév uzn meibe-
ofa. TooovTols TE Kai TNMKoUTOLS dvOpdat Kal
mhéov avTdVv olecbai TiL yiyvworew dveuéanTov,
70 8¢ wit’ dvTihoyias afidoar wijte pvnuns ovTws
évdofov Soyua OGavpacTiv Twa TRV Umepoyriav
évdeixvvrac.

1 Apparently some form of anaemia.
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the dropsy which begins in the flanks or in any
other susceptible part; this clearly confutes Erasi-
stratus’s assumption, although not so obviously as
does that kind of dropsy which is brought about
by an excessive chilling of the whole constitution ;
this, which is the primary reason for the occurrence
of dropsy, results from a failure of blood-production,!
very much like the diarrhoea which follows im-
perfect digestion of food; certainly in this kind of
dropsy neither the liver nor any other viscus
becomes indurated.

The learned Frasistratus, however, overlooks—
nay, despises—what neither Hippocrates, Diocles,
Praxagoras, nor Philistion 2 despised, nor indeed any
of the best philosophers, whether Plato, Aristotle, or
Theophrastus; he passes by whole functions as
though it were but a trifling and casual department
of medicine which he was neglecting, without
deigning to argue whether or not these authorities
are right in saying that the bodily parts of all
.animals are governed by the Warm, the Cold, the
Dry and the Moist, the one pair being active and the
other passive, and that among these the Warm has
most power in connection with all functions, but
especially with the genesis of the humours.® Now, .
one cannot be blamed for not agreeing with all these
great men, nor for imagining that one knows more
than they; but not to consider such distinguished
teaching worthy either of contradiction or even
mention shows an extraordinary arrogance.

2 Philistion of Locri, a contemporary of Plato, was one of
the chief representatives of the Sicilian school of medicine.
For Diocles and Praxagoras see p. 51, note 1.

3 ¢f. Book I., chap. iii.
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Now, Erasistratus is thoroughly small-minded and
petty to the last degree in all his disputations—
when, for instance, in his treatise “ On Digestion,” !
he argues jealously with those who consider that
this is a process of putrefaction of the food; and,
in his work “On Anadosis,” 2 with those who think
that the anadosis of blood through the veins results
from the contiguity of the arteries; also, in his
work “On Respiration,” with those who maintain
that the air is forced along by contraction. Nay,
he did not even hesitate to contradict those who
maintain that the urine passes into the bladder in a
vaporous state,? as also those who say that imbibed
fluids are carried into the lung. Thus he delights
to choose always the most valueless doctrines, and
to spend his time more and more in contradicting
these ; whereas on the subject of the origin of blood
(which is in no way less important than the chylifi-
cation * of food in the stomach) he did not deign to
dispute with any of the ancients, nor did he himself
venture to bring forward any other opinion, despite
the fact that at the beginning of his treatise on
“ General Principles”’ he undertook to say how all the
various natural functions take place, and through
what parts of the animal! Now, is it possible that,
when the faculty which naturally digests food is
weak, the animal’s digestion fails, whereas the
faculty which turns the digested food into blood
cannot suffer any kind of impairment?3 Are we to
suppose this latter faculty alone to be as tough as
steel and unaffected by circumstances? Or is it
that weakness of this faculty will result in some-

consideration as much as the digestive processes which pre-
cede it.
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! i.e. Erasistratus could obviously say nothing about any
of the humours or their origins, since he had not postulated
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thing else than dropsy? The fact, therefore, that
Erasistratus, in regard to other matters, did not
hesitate to attack even the most trivial views, whilst
in this case he neither dared to contradict his
predecessors nor to advance any new view of his,
own, proves plainly that he recognized the fallacy
of his own way of thinking.!

For what could a man possibly say about blood
who had no use for innate heat ? What could he say
about yellow or black bile, or phlegm? Well, of
course, he might say that the bile could come
directly from without, mingled with the food! Thus
Erasistratus practically says so in the following
words : “It is of no value in practical medicine to
find out whether a fluid of this kind 2 arises from
the elaboration of food in the stomach-region, or
whether it reaches the body because it is mixed with
the food taken in from outside.” But, my very good
Sir, you most certainly maintain also that this
humour has to be evacuated from the animal, and
that it causes great pain if it be not evacuated.
How, then, if you suppose that no good comes from
the bile, do you venture to say that an investigation
into its origin is of no value in medicine?

Well, let us suppose that it is contained in the
food, and not specifically secreted in the liver (for
you hold these two things possible). In this case,
it will certainly make a considerable difference
whether the ingested food contains a minimum or
a maximum of bile; for the one kind is harmless,
whereas that containing a large quantity of bile,
owing to the fact that it cannot be properly purified 3

the four quslltles (‘pamcularly the Warm—that is, innate
heat). i.e. deprived of its bile.
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in the liver, will result in the various affections—
particularly jaundice—which Erasistratus himself
states to occur where there is much bile. Surely,
then, it is most essential for the physician to know
in the first place, that the bile is contained in the
food itself from outside, and, secondly, that for
example, beet contains a great deal of bile, and
bread very little, while olive oil contains most, and
wine least of all, and all the other articles of diet
different quantities. Would it not be absurd for
any one to choose voluntarily those articles which
contain more bile, rather than those containing less?
What, however, if the bile is not contained in the
food, but comes into existence in the animal’s body ?
Will it not also be useful to know what state of the
body is followed by a greater, and what by a smaller
occurrence of bile?! For obviously it is in our
power to alter and transmute morbid states of the
body—in fact, to give them a turn for the better.
But if we did not know in what respect they were
morbid or in what way they diverged from the
normal, how should we be able to ameliorate them ?
Therefore it is not useless in treatment, as
Erasistratus says, to know the actual truth about
the genesis of bile. Certainly it is not impossible,
or even difficult to discover that the reason why
honey produces yellow bile is not that it contains a
large quantity of this within itself, but because it
[the honey] undergoes change, becoming altered
and transmuted into bile. For it would be bitter
to the taste if it contained bile from the outset,
and it would produce an equal quantity of bile

1 Here it is rather the living organism we consider than
the particular food that is put into it.
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in every person who took it. The facts, however,
are not so! For in those who are in the prime
of life, especially if they are warm by nature and
are leading a life of toil, the honey changes entirely
into yellow bile. Old people, however, it suits well
enough, inasmuch as the alteration which it under-
goes is not into bile, but into blood. Erasistratus,
however, in addition to knowing nothing about this,
shows no intelligence even in the division of his
argument ; he says that it is of no practical impor-
tance to investigate whether the bile is contained
in the food from the beginning or comes into exist-
ence as a result of gastric digestion. He ought
surely to have added something about its genesis in
liver and veins, seeing that the old physicians and
philosophers declare that it along with the blood is
generated in these organs. But it is inevitable that
people who, from the very outset, go astray, and
wander from the right road, should talk such
nonsense, and should, over and above this, neglect
to search for the factors of most practical importance
in medicine. )

Having come to this point in the argument, I
should like to ask those who declare that Erasistratus
was very familiar with the Peripatetics, whether
they know what Aristotle stated and demonstrated
with regard to our bodies being compounded out of
the Warm, the Cold, the Dry and the Moist, and
how he says that among these the Warm is the most
active, and that those animals which are by nature
warmest have abundance of blood, whilst those that
are colder are entirely lacking in blood, and con-
sequently in winter lie idle and motionless, lurking

! Supreme importance of the ‘“svil.”- ¢f. Introduction,
pp. xii. and xxxi. 81
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\, ! Aristotle, Hist. Anémal., iii. xix. ; Plato, Timaeus, 80 E.
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in holes like corpses. Further, the question of the
colour of the blood has been dealt with not only by
Aristotle but also by Plato.l Now I, for my part,
as I have already said, did not set before myself
the task of stating what has been so well demon-
strated by the Ancients, since I cannot surpass
these men either in my views or in my method of
giving them expression. Doctrines, however, which
they either stated without demonstration, as being
self-evident (since they never suspected that there
could be sophists so degraded as to contemn the
truth in these matters), or else which they actually
omitted to mention at all—these I propose to dis-

cover and prove. —

Now in reference to the genesis of the humours, 1
do not know that any one could add anything wiser
than what has been said by Hippocrates, Aristotle,
Praxagoras, Philotimus 2 and many other among the
Ancients. These men demonstrated that when the
nutriment becomes altered in the veins by the innate
heat, blood is produced when it is in moderation,
and the other humours when it is not in proper
proportion. And all the observed facts 3 agree with
this argument. Thus, those articles of food, whic
are by nature warmer are more productive of bile,
while those which are colder produce more phle
Similarly of the periods of life, those which "are
naturally warmer tend more to bile, and the colder
more to phlegm. Of occupations also, localities and
seasons, and, above all, of natures ¢ themselves, the
colder are more phlegmatic, and the warmer more

2 Philotimus succeeded Diocles and Praxagoras, who were
successive leaders of the Hippocratic school. ¢f. p. 51, note 1.
3 Lit. phenomena.
4 i.e. living organisms ; cf. p. 47, note 1.
183

S

i
4
!
A



GALEN

Oepporepar: kai voonudtwv T pév Yuypa TOb
PAéyuaTos Exyova, Ta 8¢ Beppa Tijs Eavlis yoliis:
kal GAws 0V8ev éaTiv eDpety TGV TdvTWY, b P7) TOUTE
T$ Moy paptupel. s 8 od ué\ei; Sia yap T
éK TRV TETTAPWY TOLAY KPEATLY EKATTOV T@Y popiwy
®8l mws évepyolvros dvdykn mwiga xal &id TV
BA\dBny adrév /) Siadlelpecbar Tehéws 1) éumo-
SifeaOai ye Tyv évépyeiav kal otrw vocelv TO
Edov 7) Ghov %) kata T udpia.

Kai 14 mpdrd ve xai ryevikdraTra vooijuata
Térrapa Tov aplfudv Vwdpxer OepuotnTi Kal
YuxpornTe kal EnporyTi Kal UrypoTyTL &atpépowra.
ToiTo 8¢ kal avtos o 'EpacioTpatos omoloyel
Kxaitot p3) Bovhouevos. 8Tav yap év Tois TUpeTois
Xeipovs T@Y gutiwv Tas mwéers yiyvealar Néyny,

119 un 8uote Tijs éudiTov || Oeppacias 1) cuuuerpia
Siépbaptar, xkaldmep of wposlev UmehduBavov,
a\\’ o1e mwepioaTé\heabar kal TpiBew 1) yaoTip
odx opoiws Stvarar BeBhauuévny T évépyeiav,
e:pf'aﬂac Sikatov alTdv, Umo Tives 7 THs yacTpos
évépyeta BéBramTac.

Tevouévov ydp, el Tix01, BovBivos émi mpoo-
wralopati, wplv pév wupéfar Tov dvbpwmov,
ook dv xelpov 7 vyagTip mwéfeer: o0 ryadp
ikavov v obdérepov altdv ot o PovBwv
oUre To é\xos éumodicar Ti xal BAhdyrar THw
évépyetav Tijs Kotkias €l 8¢ mupéfeiev, evfis peév
ai wéyreis yiyvovtar xeipovs, ebfvs 8¢ kai Ty
évépyeiar Tiis yaoTpos Befrddlas daucv opbis
Méyovtes. aAN Umo Tivos éBNdBn, wpogleivas

! Erasistratus rejected the idea of innate heat; he held
that the heat of the body was introduced from outside.
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bilious. Also cold diseases result from phlegm, and
warmer ones from yellow bile. There is not a single
thing to be found which does not bear witness to
the truth of this account. How could it be other-
wise ? For, seeing that every part functions in its
own special way because of the manner in which
the four qualities are compounded, it is absolutely
necessary that the function [activity] should be
either completely destroyed, or, at least hampered,
by any damage to the qualities, and that thus the
animal should fall ill, either as a whole, or in certain
of its parts.

Also the diseases which are primary and most.
generic are four in number, and differ from each
other in warmth, cold, dryness and moisture. Now,
Erasistratus himself confesses this, albeit uninten-
tionally ;1 for when he says that the digestion of food
becomes worse in fever, not because the innate heat
has ceased to be in due proportion, as people pre-
viously supposed, but because the stomach, with its
activity impaired, cannot contract and triturate as
before—then, I say, one may justly ask him what
it is that has impaired the activity of the stomach.

Thus, for example, when a bubo develops following
an accidental wound? gastric digestion does not
become impaired until afler the patient has become
fevered; neither the bubo nor the sore of itself
impedes in any way or damages the activity of the
stomach. But if fever occurs, the digestion at
once deteriorates, and we are also right in saying
that the activity of the stomach at once be-
comes impaired. We must add, however, by what

3 As a bubo is a swelling in the groin, we must suppose that
the wound referred to would be in the leg or lower abdomen.
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1 i.e. fever as a cause of disease.

2 As we should say, circulatory” changes.

3 This is the *‘vital spirit” or pneuma which, according
to Erasistratus and the Pneumatist school, was elaborated in
the left ventricle, and thereafter carried by the arteries all
over the body, there to subserve circulatory processes. It
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it has been impaired. For the wound was not
capable of impairing it, nor yet the bubo, for, if they
had been, then they would have caused this damage
before the fever as well. If it was not these that
caused it, then it was the excess of heat ! (for these
two symptoms occurred besides the bubo—an altera-
tion in the arterial and cardiac movements 2 and an
excessive development of natural heat). Now the
alteration of these movements will not merely not
impair the function of the stomach in any way: it
will actually prove an additional help among those
animals in which, according to FErasistratus, the
pneuma, which is propelled through the arteries and
into the alimentary canal, is of great service in
digestion ; 2 there is only left, then, the dispropor-
tionate heat to account for the damage to the gastric
activity. For the pneuma is driven in more vigorously
and continuously, and in greater quantity now than
before ; thus in this case, the animal whose digestion
is promoted by pneuma will digest more, whereas
the remaining factor—abnormal heat—will give them
indigestion. For to say, on the one hand, that the
pneuma has a certain property by virtue of which it
promotes digestion, and then to say that this property
disappears in cases of fever, is simply to admit the
absurdity. For when they are again asked what it
is that has altered the pneuma, they will only be
able to reply, the abnormal heat,” and particularly
if it be the pneuma in the food canal which is in

has some analogy with oxygen, but this is also the case with

the ¢ natural spirit” or pneuma, whose seat was the liver

and which was distributed by the veins through the body ; it

Yresided over the more vegetative processes. ¢f. p. 152, notel;
ntroduction, p. xxxiv.
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! Even leaving the pneuma out of account, Galen claims
that he can still prove his thesis.

3 In other words : if dyscrasia is a firet principle in path-
ology, then eucrasia must be a first principle in pfyuology
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question (since this does not come in any way near
the bubo).

Yet why do I mention those animals in which the
property of the pneuma plays an important part,
when it is possible to base one’s argument upon
human beings, in whom it is either of no importance
at all, or acts quite faintly and feebly?! But
Erasistratus himself agrees that human beings digest
badly in fevers, adding as the cause that the activity
of the stomach has been impaired. He cannot, how-
ever, advance any other cause of this impairment
than abnormal heat. But if it is not by accident
that the abnormal heat impairs this activity, but by
virtue of its own essence and power, then this
abnormal heat must belong to the primary diseases.
But, indeed, if disproportion of heat belongs to the
primary diseases, it cannot but be that a proportionate
blending [eucrasia] of the qualities produces the
normal activity.? For a disproportionate blend
dyscrasia] can only become a cause of the primary
iseases through derangement of the eucrasia. That
is to say, it is because the [normal] activities arise
from the eucrasia that the primary impairments of
these activities necessarily arise from its derange-
ment.

I think, then, it has been proved to the satis-
faction of those people who are capable of seeing
logical consequences, that, even according to Erasi-
stratus’s own argument, the cause of the normal
functions is eucrasia of the Warm.®> Now, this being
so, there is nothing further to prevent us from saying

3 The above is a good instance of Galen’s ¢‘logical” method
as aﬂ lied to medical questions ; an appea.l to those who are
capable of following ¢‘logical sequence.” ¢f. p. 209, note 1.
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that, in the case of each function, eucrasia is followed
by the more, and dyscrasia by the less favourable
alternative. And, therefore, if this be the case, we
must suppose blood to be the outcome of propor-
tionate, and yellow bile of disproportionate heat. So
we naturally find yellow bile appearing in greatest
quantity in ourselves at the warm periods of life, in
warm countries, at warm seasons of the year, and
when we are in a warm condition; similarly in
people of warm temperaments, and in connection
with warm occupations, modes of life, or diseases.
And to be in doubt as to whether this humour has
its genesis in the human body or is contained in the
food is what you would expect from one who has—I
will not say failed to see that, when those who are
perfectly healthy have, under the compulsion of
circumstances, to fast contrary to custom, their
mouths become bitter and their urine bile-coloured,
while they suffer from gnawing pains in the stomach—
but has, as it were, just made a sudden entrance
into the world, and is not yet familiar with the
phenomena which occur there. Who, in fact,
does not know that anything which is overcooked
grows at first salt and afterwards bitter? And if
you will boil honey itself, far the sweetest of all
things, you can demonstrate that even this becomes
quite bitter. For what may occur as a result of
boiling in the case of other articles which are not
warm by nature, exists naturally in honey; for this
reason it does not become sweeter on being boiled,
since exactly the same quantity of heat as is needed
for the production of sweetness exists from before-
hand in the honey. Therefore the external heat,
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which would be useful for insufficiently warm
substances, becomes in the honey a source of damage,
in fact an excess; and it is for this reason that honey,
when boiled, can be demonstrated to become bitter
sooner than the others. For the same reason it is
easily transmuted into bile in those people who are
naturally warm, or in their prime, since warm when
associated with warm becomes readily changed into
a disproportionate combination and turns into bile
sooner than into blood. Thus we need a cold tem-
perament and a cold period of life if we would have
honey brought to the nature of blood.! Therefore
Hippocrates not improperly advised those who were
naturally bilious not to take honey, since they were
obviously of too warm a temperament. So also, not
only Hippocrates, but all physicians say that honey
is bad in bilious diseases but good in old age ; some
of them having discovered this through the indications
afforded by its nature, and others simply through
experiment,? for the Empiricist physicians too have
made precisely the same observation, namely, that
honey is good for an old man and not for a young
one, that it is harmful for those who are naturally
bilious, and serviceable for those who are phlegmatic.
In a word, in bodies which are warm either through
nature, disease, time of life, season of the year,
locality, or occupation, honey is productive of bile,
whereas in opposite circumstances it produces blood.

But surely it is impossible that the same article of
diet can produce in certain persons bile and in others
blood, if it be not that the genesis of these humours is

1 The aim of dietetics always being the production of
moderate heat—i.e, blood.
2 Note contrasted methods of Rationalists and Empiricists.
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accomplished in the body. For if all articles of food
contained bile from the beginning and of themselves,
and did not produce it by undergoing change in the
animal body, then they would produce it similarly
in all bodies; the food which was bitter to the taste
would, I take it, be productive of bile, while that
which tasted good and sweet would not generate
even the smallest quantity of bile. Moreover, not
only honey but all other sweet substances are readily
converted into bile in the aforesaid bodies which are
warm for any of the reasons mentioned.

Well, I have somehow or other been led into this
discussion,—not in accordance with my plan, but
compelled by the course of the argument. This
subject has been treated at great length by Aristotle
and Praxagoras, who have correctly expounded the
view of Hippocrates and Plato.

IX

For this reason the things that we have said
are not to be looked upon as proofs but rather as
indications of the dulness! of those who think
differently, and who do not even recognise what is
agreed on by everyone and is a matter of daily
observation. As for the scientific proofs of all this,
they are to be drawn from these principles of which
I have already spokenZ?—namely, that bodies act
upon and are acted upon by each other in virtue of
the Warm, Cold, Moist and Dry. And if one is

2 p. 15.
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speaking of any activity, whether it be exercised by
vein, liver, arteries, heart, alimentary canal, or any
part, one will be inevitably compelled to acknowledge
that this activity depends upon the way in which the
four qualities are blended. Thus I should like to
ask the Erasistrateans why it is that the stomach
contracts upon the food, and why the veins generate
blood. There is no use in recognizing the mere fact
of contraction, without also knowing the cause ; if we
know this, we shall also be able to rectify the failures
of function. ¢ This is no concern of ours,” they say;
“we do not occupy ourselves with such causes as
these ; they are outside the sphere of the practitioner,!
and belong to that of the scientific investigator.” 2 Are
you, then, going to oppose those who maintain that
the cause of the function of every organ is a natural
eucrasia,® that the dyscrasia is itself known as a
disease, and that it is certainly by this that the
activity becomes impaired ? Or, on the other hand,
will you be convinced by the proofs which the
ancient writers furnished? Or will you take a
midway course between these two, neither perforce
accepting these arguments as true nor contradicting
them as false, but suddenly becoming sceptics—
Pyrrhonists, in fact ? But if you do this you will
have to shelter yourselves behind the Empiricist
teaching. For how are you going to be successful
in treatment, if you do not understand the real
essence of each disease? Why, then, did you not
call yourselves Empiricists from the beginning?
Why do you confuse us by announcing that you are

3 That is, a blending of the four principles in their natural
proportion ; Lat. temperies. Dyscrasia=intemperies, ‘dis-
temper.”
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investigating natural activities with a view to treat-
ment ? If the stomach is, in a particular case, unable
to exercise its peristaltic and grinding functions, how
are we going to bring it back to the normal if we
do not know the cause of its disability? What I
say is1 that we must cool the over-heated stomach
and warm the chilled one; so also we must moisten
the one which has become dried up, and conversely ;
so, too, in combinations of these conditions; if the
stomach becomes at the same time warmer and drier
than normally, the first principle of treatment is at
once to chill and moisten it; and if it become
colder and moister, it must be warmed and dried ;
so also in other cases. But how on earth are the
followers of Erasistratus going to act, confessing as
they do that they make no sort of investigation
into the cause of disease? For the fruit of the
enquiry into activities is that by knowing the
causes of the dyscrasiae one may bring them back
to the normal, since it is of no use for the purposes
of treatment merely to know what the activity of
each organ is.

Now, it seems to me that Erasistratus is unaware
of this fact also, that the actual disease is that
condition of the body which, not accidentally, but
primarily and of itself, impairs the normal function.
How, then, is he going to diagnose or cure diseases
if he is entirely ignorant of what they are, and of
what kind and number? As regards the stomach,
certainly, Erasistratus held that one should at least

1 This is the orthodox Hippocratic treatment, that of
opposites by opposites. Contrast the homoeopathic principle
which is the basis of our modern methods of immunisation
(stmilia similibus curentur, Hahnemann).
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investigate kow it digests the food. Butwhy wasnot
investigation also made as to the primary originative
cause of this? And, as regards the veins and the
blood, he omitted even to ask the question “ kow 2

Yet neither Hippocrates nor any of the other
physicians or philosophers whom I mentioned a
short while ago thought it right to omit this;
they say that when the heat which exists naturally
in every animal is well blended and moderately
moist it generates blood ; for this reason they also
say that the blood is a virfually warm and moist
humour, and similarly also that yellow bile is warm
and dry, even though for the most part it appears
moist. (For in them the apparently dry would seem
to differ from the virtually dry.) Who does not know
that brine and sea-water preserve meat and keep it
uncorrupted,! whilst all other water—the drinkable
kind—readily spoils and rots it? And who does not
know that when yellow bile is contained in large
quantity in the stomach, we are troubled with an un-
quenchable thirst, and that when we vomit this up,
we at once become much freer from thirst than if we
had drunk very large quantities of fluid? Therefore
this humour has been very properly termed warm,
and also virtually dry. And, similarly, pklegm has
been called cold and moist ; for about this also clear
proofs have been given by Hippocrates and the other
Ancients.

Prodicus 2 also, when in his book “ On the Nature
of Man” he gives the name “phlegm” (from the verb
mepAéxfar) to that element in the humours which has
been burned or, as it were, over-roasted, while using

! Lit. aseptic.

2 Prodicus of Ceos, a Sophist, contemporary of Socrates.
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a different terminology, still keeps to the fact just
as the others do ; this man’s innovations in nomencla-
ture have also been amply done justice to by Plato.l
Thus, the white-coloured substance which everyone
else calls phlegm, and which Prodicus calls blenna
[mucus),?2 is the well-known cold, moist humour
which collects mostly in old people and in those who
have been chilled® in some way, and not even a
lunatic could say that this was anything else than
cold and moist.

If, then, there is a warm and moist humour, and
another which is warm and dry, and yet another
which is moist and cold, is there none which is virtually
cold and dry? Is the fourth combination of tempera-
ments, which exists in all other things, non-existent
in the humours alone ? No; the black bile is such a
humour. This, according to intelligent physicians
and philosophers, tends to be in excess, as regards
seasons, mainly in the fall of the year, and, as regards
ages, mainly after the prime of life. And, similarly,
also they say that there are cold and dry modes of
life, regions, constitutions, and diseases. Nature,
they suppose, is not defective in this single combina-
tion ; like the three other combinations, it extends
everywhere.

At this point, also, I would gladly have been able
to ask Erasistratus whether his “artistic” Nature
has not constructed any organ for clearing away a
humour such as this. For whilst there are two
organs for the excretion of urine, and another of
considerable size for that of yellow bile, does the

! Plato, Timacus, 83-86, passim. .

2 ¢f. the term blennorrhoea, which is still used.

3 ¢f. the Scotch term ‘colded” for ‘‘affected with a
cold” ; Germ. erkdltet.
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humour which is more pernicious than these wander
about persistently in the veins mingled with the
blood ? Yet Hippocrates says, ¢ Dysentery is a fatal
condition if it proceeds from black bile” ; while that
proceeding from yellow bile is by no means deadly,
and most people recover from it ; this proves how
much more pernicious and acrid in its potentialities
is black than yellow bile. Has Erasistratus, then,
not read the book, “ On the Nature of Man,” any
more than any of the rest of Hippocrates’s writings,
that he so carelessly passes over the consideration of
the humours? Or, does he know it, and yet volun-
tarily neglect one of the finest studies! in medicine ?
Thus he ought not to have said anything about the
spleen,? nor have stultified himself by holding that
an artistic Nature would have prepared so large an
organ for no purpose. As a matter of fact, not only
Hippocrates and Plato—who are no less authorities
on Nature than is Erasistratus—say that this viscus
also is one of those which cleanse the blood, but there
are thousands of the ancient physicians and philoso-
phers as well who are in agreement with them. Now,
all of these the high and mighty Erasistratus affected
to despise, and he neither contradicted them nor
even so much as mentioned their opinion. Hippo-
crates, indeed, says that the spleen wastes in those
people in whom the body is in good condition, and
all those physicians also who base themselves on ex-
perience 3 agree with this. Again, in those cases in
which the spleen is large and is increasing from

1 The word thedria used here is not the same as our theory.
It is rather a ‘‘contemplation,” the process by which a
theory is arrived at. ¢f. p. 226, note 2.

2 Erasistratus on the useiessness of the spleen. ¢f. p. 143,
3 The Empirical school. ¢f. p. 193.
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! Enlargement and suppuration (?) of spleen associated
with toxaemia or ‘‘ cacochymy.” 2 Lit. ‘“ melancholic.”
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internal suppuration, it destroys the body and fills it
with evil humours ;! this again is agreed on, not only
by Hippocrates, but also by Plato and many others,
including the Empiric physicians. And the jaundice
which occurs when the spleen is out of order is
darker in colour, and the cicatrices of ulcers are
dark. For, generally speaking, when the spleen is
drawing the atrabiliary 2 humour into itself to a less
degree than is proper, the blood is unpurified, and
the whole body takes on a bad colour. And when
does it draw this in to a less degree than proper?
Obviously, when it [the spleen] is in a bad condition.
Thus, just as the kidneys, whose function it is to
attract the urine, do this badly when they are out
of order, so also the spleen, which has in itself a
native power of attracting an atrabiliary quality,3 if
it ever happens to be weak, must necessarily exercise
this attraction badly, with the result that the blood
becomes thicker and darker.

Now all these points, affording as they do the
greatest help in the diagnosis and in the cure of
disease were entirely passed over by Erasistratus,
and he pretended to despise these great men—he
who does not despise ordinary people, but always
jealously attacks the most absurd doctrines. Hence,
it was clearly because he had nothing to say against
the statements made by the ancients regarding the
function and utility of the spleen, and also because
he could discover nothing new himself, that he
ended by saying nothing at all. I, however, for my
part, have demonstrated, firstly from the causes by
which everything throughout nature is governed (by

‘on of sensible qualities which we call
ote 3.
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the causes I mean the Warm, Cold, Dry and Moist)
and secondly, from obvious bodily phenomena, that
there must needs be a cold and dry humour.! And
having in the next place drawn attention to the fact
that this humour is black bile [atrabiliary] and that
the viscus which clears it away is the spleen—having
pointed this out by help of as few as possible of the
proofs given by ancient writers, I shall now proceed
to what remains of the subject in hand.

What else, then, remains but to explain clearly
what it is that happens in the generation of the
humours, according to the belief and demonstration
of the Ancients? This will be more clearly under-
stood from a comparison. Imagine, then, some new
wine which has been not long ago pressed from the
grape, and which is fermenting and undergoing
alteration through the agency of its contained heat.?
Imagine next two residual substances produced
during this process of alteration, the one tending to
be light and air-like and the other to be heavy and
more of the nature of earth; of these the one, as I
understand, they call the flower and the other the
lees. Now you may correctly compare yellow bile to
the first of these, and black bile to the latter,
although these humours have not the same appear-
ance when the animal is in normal health as that
which they often show when it is not so; for then
the yellow bile becomes vitelline,® being so termed
because it becomes like the yolk of an egg, both in
colour and density ; and again, even the black bile
itself becomes much more malignant than when in

! Thus Galen has demonstrated the functions of the spleen
both deductively and inductively. For another example of
the combined method ¢f. Book III., chaps. i. and ii. ; cfp also
Introd. p. xxxii. 2 4.c. its innate heat. 3 Lit. lecithoid.
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the stomach; the term nutriment (trophé) means the same
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its normal condition,! but no particular name has
been given to [such a condition of] the humour,
except that some people have called it corrosive or
acetose, because it also_beco like” vinegar
and corrodes the animal’s body —as also the earth, if
it be poured out upon it—and it produces a kind of
fermentation and seething, accompanied by bubbles—
an abnormal putrefaction having become added to
the natural condition of the black humour. It seems
to me also that most of the ancient physicians give
the name black humour and not black bile to the
normal portion of this humour, which is discharged
from the bowel and which also frequently rises to the
top [of the stomach-contents]; and they call black
bile that part which, through a kind of combustion
and putrefaction, has had its quality changed to acid.
There is no need, however, to dispute about names,
but we must realise the facts, which are as follow :—
In the genesis of blood, everything in the nutri-
ment 2 which belongs naturally to the thick and
earth-like part of the food,2 and which does not
take on well the alteration produced by the innate
heat—all this the spleen draws into itself. On the
other hand, that part of the nutriment which is
roasted, so to speak, or burnt (this will be the
warmest and sweetest part of it, like honey and
fat), becomes yellow bile, and is cleared away
through the so-called biliary3 vessels; now, this
is thin, moist, and fluid, not like what it is
when, having been roasted to an eacessive degree, it
becomes yellow, fiery, and thick, like the yolk of
food in the digested condition, as it is conveyed to the
tissues. ¢f. pp. 41-43. Note idea of imperfectly oxidized
material being absorbed by the spleen. ¢f. p. 214, note 1.
3 Lit. choledochous, bile-receiving.
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eggs ; for this latter is already abnormal, while the
previously mentioned state is natural. Similarly
with the black humour: that which does not yet
produce, as I say, this seething and fermentation on
the ground, is natural, while that which has taken
over this character and faculty is unnatural ; it has
assumed an acridity owing to the combustion caused
by abnormal heat, and has practically become trans-
formed into ashes.! In somewhat the same way
burned lees differ from unburned. The former is a
warm substance, able to burn, dissolve, and destroy
the flesh. The other kind, which has not yet under-
gone combustion, one may find the physicians
employing for the same purposes that one uses the
so-called potter's earth and other substances which
have naturally a combined drying and chilling action.

Now the vitelline bile also may take on the appear-
ance of this combusted black bile, if ever it chance
to be roasted, so to say, by fiery heat. And all the
other forms of bile are produced, some from a blend-
ing of those mentioned, others being, as it were,
transition-stages in the genesis of these or in their
conversion into one another. And they differ in
that those first mentioned are unmixed and unique,
while the latter forms are diluted with various kinds
of serum. And all the serums in the humours are
waste substances, and the animal body needs to be
purified from them. There is, however, a natural
use for the humours first mentioned, both thick and
thin ; the blood is purified both by the spleen and
by the bladder beside the liver, and a part of each of
the two humours is put away, of such quantity and

! Thus over-roasting—shall we say excessive oxidation?—
produces the abnormal forms of both black and yellow bile.

213



GALEN

o\ov NwéxlOn Tod Cwov To cdpa, BBy dv T
elpydoaTo. TO yap iKavds waxV xal yeddes Kai
TeMéws Siamedevyos Ty év TP fmwate peraBoAyy
0 oM eis éavTov E\ker TO 8 dANo TO peTpiws
waxv o vd katepydobar wdvry péperac. Setrac
yap év molhois Tov {Pov poplots waxGTYTOS TEIvOS

139 70 alpa xaldmep otpar xal TV || éudepouévwr
v, xal eipntar pév xal II\drwve mepl T
Xpeias abrév, eierfa‘e‘ra: 8¢ xal juiv év éxelfu,ote
Tols ypdupaaw, év ols dv TAS Xpeias TAY popiwy
Siepxwpeba: Seitac 8 ovy fikioTa Kal Tob EavBod
Xvpod Tob e mwupddovs éaydTws yeyernuévov
70 alpa xal Tis adrd kal 7 mwapa Todde Xpeia,
8 éxelvwv elpricerau.

DAéypatos & ovdév émoincev 7 ¢vois dpyavov
xabapTikoy, 8ti Yuypov xal irypov éoTe ral olov
NuimemwTos Tis Tpody). OSeitar Toivuy ol xevodaobar
70 ToLoUTOV GAN év TP copati pévov alowodabac.
10 &8 €f éykedpdlov rarappéov mwepitTwpa Tdxa
pév dv ovdé PAéyua Tis 0pOds dAAa BAévvav Te
xal xopvlav, damwep odv xal ovoudletatr, kaloin.
el 8¢ pi, AAN 87¢ ye Tis ToUTOV Kev@oews Spfids
Ul (kﬁd‘l? wPo&vo:ia,aTo, Kal 'r\oi}-r’ év "roi‘s‘ 'n'ep\i
Xpeias popiwv elpioerar. xal yap odv x’ai TO
xatd Te T yagTépa Kal T Evtepa guviaTduEvoy
PAéypa 8mws dv éxxevwli kal avTo Tdy)ioTd TE
kal KdA\\ioTa, TO mwapeckevacuévor TH Pioer
pxdvmpa 8 éxelvwv elprigeTar xal avTo THV

1 ¢f. p. 277, note 2.

2 Timaeus, 82 c-p.
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quality that, if it were carried all over the body, it
would do a certain amount of harm. For that which
is decidedly thick and earthy in nature, and has
entirely escaped alteration in the liver, is drawn by
the spleen into itself!; the other part which is only
moderately thick, after being elaborated [in the
liver), is carried all over the body. For the blood in
many parts of the body has need of a certain amount
of thickening, as also, I take it, of the fibres which
it contains. And the use of these has been discussed
by Plato,? and it will also be discussed by me in such
of my treatises as may deal with the use of parts.
And the blood also needs, not least, the yellow
humour, which has as yet not reached the extreme
stage of combustion; in the treatises mentioned it
will be pointed out what purpose is subserved by this.

Now Nature has made no organ for clearing away
phlegm, this being cold and moist, and, as it were,
half-digested nutriment; such a substance, there-
fore, does not need to be evacuated, but remains in
the body and undergoes alteration there. And per-
haps one' cannot properly give the name of pklegm
to the surplus-substance which runs down from
the brain,® but one should call it mucus [blenna]
or corysa—as, in fact, it is actually termed; in any
case it will be pointed out, in the treatise “On the
Use of Parts,” how Nature has provided for the
evacuation of this substance. Further, the device
provided by Nature which ensures that the phlegm
which forms in the stomach and intestines may be
evacuated in the most rapid and effective way
possible—this also will be described in that com-

the pores of the cribriform plate of the ethmoid into the
nose.
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mentary. As to that portion of the phlegm which
is carried in the veins, seeing that this is of service
to the animal it requires no evacuation. Here too,
then, we must pay attention and recognise that,
just as in the case of each of the two kinds of bile,
there is one part which is useful to the animal and
in accordance with its nature, while the other part
is useless and contrary to nature, so also is it with
the phlegm ; such of it as is sweet is useful to the
animal and according to nature, while, as to such of
it as has become bitter or salt, that part which is
bitter is completely undigested, while that part
which is salt has undergone putrefaction. And the
term ¢ complete indigestion” refers of course to the
second digestion—that which takes place in the
veins ; it is not a failure of the first digestion—that
in the alimentary canal—for it would not have
become a humour at the outset if it had escaped
this digestion also.

It seems to me that I have made enough reference
to what has been said regarding the genesis and
destruction of humours by Hippocrates, Plato, Aris-
totle, Praxagoras, and Diocles, and many others
among the Ancients; I did not deem it right to
transport the whole of their final pronouncements
into this treatise. I have said only so much regard-
ing each of the humours as will stir up the reader,
unless he be absolutely inept, to make himself
familiar with the writings of the Ancients, and will
help him to gain more easy access to them. In
another treatise! 1 have written on the humours
according to Praxagoras, son of Nicarchus ; although
this authority makes as many as ten humours, not

1 Now lost.
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including the blood (the blood itself being an
eleventh), this is not a departure from the teaching
of Hippocrates; for Praxagoras divides into species
and varieties the humours which Hippocrates first
mentioned, with the demonstration proper to each.

Those, then, are to be praised who explain the
points which have been duly mentioned, as also
those who add what has been left out; for it is not
possible for the same man to make both a begin-
ning and an end. Those, on the other hand, deserve
censure who are so impatient that they will not wait
to learn any of the things which have been duly
mentioned, as do also those who are so ambitious
that, in their lust after novel doctrines, they are
always attempting some fraudulent sophistry, either
purposely neglecting certain subjects, as Erasistratus
does in the case of the humours, or unscrupulously
attacking other people, as does this same writer, as
well as many of the more recent authorities.

But let this discussion come to an end here, and 1
shall add in the third book all that remains.
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"1 «0Of food to feeder,” i.e. of the environment to the
organism. ¢f. p. 39, chap. xi.
¥ ¢ Drawing” ; cf. p. 116, note 2.
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I

IT has been made clearin the preceding discussion
that nutrition occurs by an alteration or assimilation of
that which nourishes to that which receives nourish-
ment,! and that there exists in every part of the animal
a faculty which in view of its activity we call, in
general terms, alterative, or, more specifically, assimi-
lative and nutritive. It was also shown that a sufficient
supply of the matter which the part being nourished
makes into nutriment for itself is ensured by virtue
of another faculty which naturally attracts its proper
Jjuice [humour] that that juice is proper to each part
which is adapted for assimilation,and that the faculty
which attracts the juice is called, by reason of its
activity, attractive or epispastic? It has also been
shown that assimilation is preceded by adkhesion,
and this, again, by presentation,? the latter stage
being, as one might say, the end or goal of the
activity corresponding to the attractive faculty.
For the actual bringing up of nutriment from the
veins into each of the parts takes place through
the activation of the attractive faculty,® whilst to

3 For these terms (prosthesis and prosphysis in Greek) cf.
Pp- 39, notes 5 and 6.

4 Lit. ‘““‘through the energizing (or functioning) of the
attractive faculty ” ; the faculty (3¢vamis) in operation is an
activity (évépyea). ¢f. p. 3, note 2.
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have been finally brought up and presented to the
part is the actual end for which we desired such
an activity ; it is attracted in order that it may be
presented. After this, considerable time is needed
for the nutrition of the animal ; whilst a thing may
be even rapidly attracted, on the other hand to
become adherent, altered, and entirely assimilated to
the part which is being nourished and to become a
part of it, cannot take place suddenly, but requires a
considerable amount of time. But if the nutritive
juice, so presented, does not remain in the part, but
withdraws to another -one, and keeps flowing away,
and constantly changing and shifting its position,
neither adhesion nor complete assimilation will take
place in any of them. Here too, then, the [animal’s]
nature has need of some other faculty for ensuring a
prolonged stay of the presented juice at the part, and
this not a faculty which comes in from somewhere
outside but one which is resident in the part which
is to be nourished. This faculty, again, in view of
its activity our predecessors were obliged to call
retentive.

Thus our argument has clearly shown?! the neces-
sity for the genesis of such a faculty, and whoever
has an appreciation of logical sequence must be
firmly persuaded from what we have said that, if it
be laid down and proved by previous demonstration
that Nature is artistic and solicitous for the animal’s
welfare, it necessarily follows that she must also
possess a faculty of this kind.

1 This chapter is an excellent example of Galen’s method
of reasoning a priori. The complementary inductive method,

however, is employed in the next chapter. ¢f. p. 209,
note 1.

22§



GALEN

11

,Axx’ € ~ k] / ’ -~ / ~ y

Nuels o¥ ToUTE pove TG yéver Tijs dwo-
Selfews elbiapévor xpiobai, mpoaTilfévtes 8 alre
xal Tas ék TGV évapyds pawouévov dvayrkaloioas
re kal Pralopévas mwioTes émwl Tas ToravTas xal
viv duEouela kal Selfopev éml pév Twov popiwv
ToD cwpatos olTws évapyn Ty xabexTikny Sv-

M6 vapw, ds avtals Tals aigbioest || Siayiyve-
oxeablal v vépyeav adTijs, émi 8¢ Twwv HTToV
utv évapyds Tais ailobioceat, Moy 8¢ kavraiba
dwpabivar Svvauévmy.

"ApEducd’ odv Tis Sdackalias am’ adTod Tod
Téws mpdTOV pelode Twi wpoyepicacbar popl
drta Tod gduatos, ép v akpiBas éoti Bacavi-
cat Te kal {nticas Ty kabexTieny Stvauww omoia
wot’ éoTiv.

*Ap’ odv duewov dv Tis érépwlev B amo TdV
peyioTov Te Kai KothoTdTwY dpydvey VmdpEaiTo
s {nTiioews; éuol pév odv ovk dv Soxel BénTiov.
évapyeis yoiv elxos éml ToUTwY avivar Tas évep-
yelas Sia 10 péyebost ds Td rye opikpa TaY av,
€l kal opodpav éxer THY TotavTNY SUvamy, AAN
ok algbioer v étoipmy Suayvyvdokeolar THY
évépyetay adriys.

AN\ €oTwv év Tols pdh\ioTa KohoTaTa Kai pé-

p pé
YyioTa TOVY Tod {Pov popiwy 7 Te yacTHp Kal <al>
piTpai Te kal VoTépat kalovuevai. T odv KWAUEL
TadTa wpdTA mpoxeLpiTapévovs émiakédracbtar
. Tas évepyelas avT@V, 6oal pév Kai wpo Tis AvaTouRHS
1 The deductive.
2 The logos is the argument or *‘ theory ” arrived at by the
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II

SiNce, however, it is not our habit to employ
this kind of demonstration! alone, but to add
thereto cogent and compelling proofs drawn from
obvious facts, we will also proceed to the latter kind
in the present instance : we will demonstrate that in
certain parts of the body the retentive faculty is so
obvious that its operation can be actually recognised
by the senses, whilst in other parts it is less obvious
to the senses, but is capable even here of being
detected by the argument.?

Let us begin our exposition, then, by first dealing
systematically for a while with certain definite parts
of the body, in reference to which we may accurately
test and enquire what sort of thing the retentive
faculty is.

Now, could one begin the enquiry in any better
way than with the largest and hollowest organs?
Personally I do not think one could. It is to be ex-
pected that in these, owing to their size, the
activities will show quite clearly,.whereas with
respect to the small organs, even if they possess a
strong faculty of this kind, its activation will not at
once be recognisable to sense.

Now those parts of the animal which are especially
hollow and large are the stomach and the organ
which is called the womb or uterus.® What prevents
us, then, from taking up these first and considering
their activities, conducting the enquiry on our own
process of Aoyich Gewpla or ¢‘ theorizing ”’; ¢f. p. 151, note 3;
p. 205, note 1.

3 The Greek words for the uterus (métrac and hysterae)
probably owe their plural form to the belief that the organ
was bicornuate in the human, as it is in some of the lower
species. 227

Q2



GALEN

SﬁML, T éEéracw ép’ Nudv adTdv mwotevuévous,
boar & a,qupo'repac, 7&. wapavr?\na'm Swarpodvras

147 auﬁparmp toa, I ovx ds ok &v ixavdss T6 e
xaeokou mepl ThHS L‘n'rov,u,ew;s‘ Suva,u,sws‘ xal TV
avop.ouov evSetfop.evwv, a7\7\ w9 W a;l.a ¢ ICOLV(D
xal 0 idiov ép’ Nudv avTdy erva/co'res' els Te 'rac
&a'yvcoa'el,c TOV voonudTov Kai TAs ldoels €U-
7ropco-rep01, ryzvapeﬁa.

I'Iepl puev odv ap:[)o-repwv TRV opfyavwv a,u.a
Néyeww aSwa'rov, v péper 3 vmép elca'repov
momodueda Tov Xofyov amo Tod o'a4>ea'1'epov
évdeikacbas Swa.,u.évou 'mv xaﬂen'rucr]v 8vva;u.v
apfa,u.evot. KaTéyet pev 'yap Kal n yaocTip TA
w'na, ,u,éxpt. mep & emre\[m /ca'rexovtn 8¢ xal
ai pHTpal To e,u.Bpuov, do7 &y TeNeidowai GANG
wo)\)\avr?\,aa-ws* éoTev 0 'rns‘ Tav éuBplor Teleiw-
gews Xpovos Tis TOV ouTiwy ﬂe\}rewc.

I11

Lucoq odv xal T &;va,uw evapyeovepov év
Tals pigTpaLs ¢wpaa'ew Nuas '7-171/ xa0e/c'rmqu,
omp xai wo)\vxpoww‘repav TS yaoTpos )Y
evepfyetav /celc'm'ra.z. ,una'l fy&p évvéa mov Tals
w)\ew"rats‘ TGOV fyvvamwv eu av'ra.as‘ Te\eLODTAL
Ta xvnp.a'ra, ;.Lep.wcw,al.q pev a'rra.v'n ™ auxéw,
weptexova'a,te 0é wau‘raxoﬁeu adra ovv TP xopup il

148 xal wepaq fye THs TOD a"ro,u.a'ros* ,u.ﬁa'ews' xal ‘rr)s'
ToD /cuovp.euou /caT&, 'rt‘zs' pijTpas povis 1 xpel.a
Tijs, evepyetae éotiv: o qap s é'wxey ou8
aloyws ikavas mepiaTé\heolar kal xatéxew TO

228



ON THE NATURAL FACULTIES, IIIL 1.—m

persons in regard to those activities which are obvious
without dissection, andg in the case of those which
are more obscure, dissecting animals which are near
to man ;! not that even animals unlike him will
not show, in a general way, the faculty in question,
but because in this manner we may find out at once
what is common to all and what is peculiar to our-
selves, and so may become more resourceful in the
diagnosis and treatment of disease.

Now it is impossible to speak of both organs at
once, so we shall deal with each in turn, beginning
with the one which is capable of demonstrating the
retentive faculty most plainly. For the stomach
retains the food until it has quite digested it, and
the uterus retains the embryo until it brings it to
completion, but the time taken for the completion of
the embryo is many times more than that for the
digestion of food.

111

WE may expect, then, to detect the retentive
faculty in the uterus more clearly in proportion to
the longer duration of its activity as compared with
that of the stomach. For, as we know, it takes nine
months in most women for the foetus to attain
maturity in the womb, this organ having its neck
quite closed, and entirely surrounding the embryo
together with the ckorion. Further, it is the utility
of the function which determines the closure of the os
and the stay of the foetus in the uterus. For it is
not casually nor without reason that Nature has made

! Note this expression. For Galen’s views on the origin
of species, ¢f. Introduction, p. xxxi., footnote. 229
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the uterus capable of contracting upon, and of re-
taining the embryo, but in order that the latter may
arrive at a proper size. When, therefore, the object
for which the uterus brought its retentive faculty
into play has been fulfilled, it then stops this faculty
and brings it back to a state of rest, and employs
instead of it another faculty hitherto quiescent—the
propulsive faculty. In this case again the quiescent
and active states are both determined by utility ;
when this calls, there is activity ; when it does
not, there is rest.

Here, then, once more, we must observe well
the Art [artistic tendency] of Nature—how she has
not merely placed in each organ the capabilities
of useful activities, but has also fore-ordained the
times both of rest and movement. For when every-
thing connected with the pregnancy.proceeds pro-
perly, the eliminative faculty remains quiescent as
though it did not exist, but if anything goes wrong
in connection either with the chorion or any of
the other membranes or with the foetus itself, and
its completion is entirely despaired of, then the
uterus no longer awaits the nine-months period, but
the retentive faculty forthwith ceases and allows the
heretofore inoperative faculty to come into action.
Now it is that something is done—in fact, useful
work effected—Dby the eliminative or propulsive faculty
(for so it, too, has been called, receiving, like the
rest, its names from the corresponding activities).

Further, our theory can, 1 think,demonstrate both
together ; for seeing that they succeed each other,
and that the one keeps giving place to the other
according as utility demands, it seems not unreason-
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able to accept a common demonstration also for both.
Thus it is the work of the retentive faculty to make
the uterus contract upon the foetus at every point,
so that, naturally enough, when the midwives palpate
it, the os is found to be closed, whilst the pregnant
women themselves, during the first days—and par-
ticularly on that on which conception takes place—
experience a sensation as if the uterus were moving
and contracting upon itself. Now, if both of these
things occur—if the os closes apart from inflammation
or any other disease, and if this is accompanied by a
feeling of movement in the uterus—then the women
believe that they have received the semen which
comes from the male, and that they are retaining it.

Now we are not inventing this for ourselves : one
may say the statement is based on prolonged ex-
perience of those who occupy themselves with such
matters. Thus Herophilus! does not hesitate to
state in his writings that up to the time of labour
the os uteri will not admit so much as the tip of a
probe, that it no longer opens to the slightest degree
if pregnancy has begun—that, in fact, it dilates more
widely at the times of the menstrual flow. With
him are in agreement all the others who have applied
themselves to this subject; and particularly Hippo-
crates, who was the first of all physicians and
philosophers to declare that the os uteri closes
during pregnancy and inflammation, albeit in preg-
nancy it does not depart from its own nature, whilst
in inflammation it becomes hard.

! Herophilus of Chalcedon (circa 300 B.C.) was, like
Erasistratus, a representative of the anatomical school of
Alexandria. His book on Midwifery was known for cen-
turies. c¢f. Introduction, p. xii. -
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In the case of the opposite (the eliminative)
faculty, the os opens, whilst the whole fundus ap-
proaches as near as possible to the os, expelling the
embryo as it does so; and along with the fundus the
contiguous parts—which form as it were a girdle
round the whole organ—co-operate in the work ;
they squeeze upon the embryo and propel it bodily
outwards. And, in many women who exercise such
a faculty immoderately, violent pains cause forcible
prolapse of the whole womb ; here almost the same
thing happens as frequently occurs in wrestling-bouts
and struggles, when in our eagerness to overturnand
throw others we are ourselves upset along with them;
for similarly when the uterus is forcing the embryo
forward it sometimes becomes entirely prolapsed, and
particularly when the ligaments connecting it with
the spine happen to be naturally lax.!

A wonderful device of Nature’s also is this—that,
when the foetus is alive, the os uteri is closed with
perfect accuracy, but if it dies, the os at once opens
up to the extent which is necessary for the foetus to
make its exit. The midwife, however, does not make
the parturient woman get up at once andsit downon
the F;bstetric] chair, but she begins by palpating the
os as it gradually dilates, and the first thing she says
is that it has dilated “enough to admit the little
finger,”” then that “it is bigger now,” and as we
make enquiries from time to time, she answers that
the size of the dilatation is increasing. And when
it is sufficient to allow of the transit of the foetus,?
she then makes the patient get up from her bed and

! Relaxation of utero-sacral ligaments as an important pre-
disposing cause of prolapsus uteri.
2 That is, at the end of the first stage of labour.
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sit on the chair, and bids her make every effort to
expel the child. Now, this additional work which
the patient does of herself is no longer the work
of the uterus but of the epigastric muscles, which
also help us in defaecation and micturition.

Iv

Tuus the two faculties are clearly to be seen in the
case of the uterus; in the case of the stomack they
appear as follows :—Firstly in the condition of gurgling,
which physicians are persuaded, and with reason, to
be a symptom of weakness of the stomach; for
sometimes when the very smallest quantity of food
has been ingested this does not occur, owing to the
fact that the stomach is contracting accurately upon
the food and constricting it at every point ; some-
times when the stomach is full the gurglings yet
make themselves heard as though it were empty.
For if it be in a natural condition, employing its con-
tractile faculty in the ordinary way, then, even if its
contents be very small, it grasps the whole of them
and does not leave any empty space. When it is
weak, however, being unable to lay hold of its con-
tents accurately, it produces a certain amount of
vacant space, and allows the liquid contents to flow
about in different directions in accordance with its
changes of shape, and so to produce gurglings.

Thus those who are troubled with this symptom
expect, with good’ reason, that they will also be
unable to digest adequately; proper digestion can-
not take place in a weak stomach. In such people
also, the mass of food may be plainly seen to remain
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an abnormally long time in the stomach, as would be
natural if their digestion were slow. Indeed, the
chief way in which these people will surprise one is
in the length of time that not food- alone but even
fluids will remain in their stomachs. Now, the
actual cause of this is not, as one would imagine,
that the lower outlet of the stomach,! being fairly
narrow, will allow nothing to pass before being
reduced to a fine state of division. There are a
great many people who frequently swallow large
quantities of big fruit-stones; one person, who was
holding a gold ring in his mouth, inadvertently
swallowed it ; another swallowed a coin, and various
people have swallowed various hard and indigestible
objects; yet all these people easily passed by the
bowel what they had swallowed, without there being
any subsequent symptoms. Now surely if narrow-
ness of the gastric outlet were the cause of untritu-
rated food remaining for an abnormally long time,
none of these articles I have mentioned would ever
have escaped. Furthermore, the fact that it is
liquids which remain longest in these people’s
stomachs is sufficient to put the idea of narrowness
of the outlet out of court. For, supposing a rapid
descent were dependent upon emulsification,? then
soups, milk, and barley-emulsion? would at once pass
along in every case. But as a matter of fact this is
not so. For in people who are extremely asthenic it
is just these fluids which remain undigested, which
accumulate and produce gurglings, and which oppress
and overload the stomach, whereas in strong persons
not merely do none of these things happen, but even a
large quantity of bread or meat passes rapidly down.

3 Lit. barley-¢‘ chyle,” i.e. barley-water.
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And itis not only because the stomach is distended
and loaded and because the fluid runs from one part
of it to another accompanied by gurglings—it is not
only for these reasons that one would judge that
there was an unduly long continuance of the food in
it, in those people who are so disposed, but also from
the vomiting. Thus, there are some who vomit up
every particle of what they have eaten, not after
three or four hours, but actually in the middle of the
night, a lengthy period having elapsed since their
meal.

Suppose you fill any animal whatsoever with liquid
food—an experiment I have often carried outin pigs,
to whom I give a sort of mess of wheaten flour and
water, thereafter cutting them open after three or
four hours ; if you will do this yourself, you will find
the food still in the stomach. For it is not chylifica-
tion which determines the length of its stay here—
since this can also be effected outside the stomach ;
the determining factor is digestion? which is a differ-
ent thing from chylification, as are blood-production
and nutrition. For, just as it has been shown 3 that
these two processes depend upon a change of qualities,
similarly also the digestion of food in the stomach
involves a transmutation of it into the quality proper
to that which is receiving nourishment.# Then,
when it is completely digested, the lower outlet
opens and the food is quickly ejected through it,
even if there should be amongst it abundance of
stones, bones, grape-pips, or other things which can-
not be reduced to chyle. And you may observe this

1 4.e. not the mere mechanical breaking down of food, but
a distinctively vital action of * alteration.”
2 Pepsis. 3 Book I., chaps. x.,xi.  * ¢f. p.222, note 1.
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yourself in an animal, if you will try to hit upon the
time at which the descent of food from the stomach
takes place. But even if you should fail to discover
the time, and nothing was yet passing down, and the
food was still undergoing digestion in the stomach,
still even then you would find dissection not without
its uses. You will observe, as we have just said,
that the pylorus is accurately closed, and that the
whole stomach is in a state of contraction upon the
food very much as the womb contracts upon the
foetus. For it is never possible to find a vacant
space in the uterus, the stomach, or in either of the
two bladders—that is, either in that called bile-
receiving! or in the other; whether their contents
be abundant or scanty, their cavities are seen to be
replete and full, owing to the fact that their coats
contract constantly upon the contents—so long, at
least, as the animal is in a natural condition.

Now Erasistratus for some reason declares that it
is the contractions? of the stomach which are the
cause of everything—that is to say, of the softening
of the food,? the removal of waste matter, and the
absorption of the food when chylified [emulsified].

Now I have personally, on countless occasions,
divided the peritoneum of a still living animal
and have always found all the intestines contracting
peristaltically ¢ upon their contents. The condition
of the stomach, however, is found less simple; as
regards the substances freshly swallowed, it had
grasped these accurately both above and below, in
fact at every point, and was as devoid of movement
the gross movements or structure of organs with which he
concerned himself. Where an organ had no obvious function,
he dubbed it ‘“useless” ; e.g. the spleen (¢f. p. 143).

4 1.e. contracting and dilating ; no longitudinal movements
involved ; ¢f. p. 263, note 2. 243
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as though it had grown round and become united
with the food.! At the same time I found the
pylorus persistently closed and accurately shut, like
the os uteri on the foetus.

In the cases, however, where digestion had been
completed the pylorus had opened, and the stomach
was undergoing peristaltic movements, similar to
those of the intestines.

\'%

Tuus all these facts agree that the stomach,
uterus, and bladders possess certain inborn faculties
which are retentive of their own proper qualities
and eliminative of those that are foreign. For it
has been already shown? that the bladder by the
liver draws bile into itself, while it is also quite
obvious that it eliminates this daily into the stomach.
Now, of course, if the eliminative were to succeed
the attractive faculty and there were not a retentive
faculty between the two, there would be found,
on every occasion that animals were dissected, an
equal quantity of bile in the gall-bladder. This
however, we do not find. For the bladder is some-
times observed to be very full, sometimes quite
empty, while at other times you find in it various
intermediate degrees of fulness, just as is the case
with the other bladder—that which receives the
urine; for even without resorting to anatomy we
may observe that the urinary bladder continues to
collect urine up to the time that it becomes uncom-
fortable through the increasing quantity of urine or
the irritation caused by its acidity—the presumption
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thus being that here, too, there is a retentive
faculty.

Similarly, too, the stomach, when, as often happens,
it is irritated by acidity, getsrid of the food, although
still undigested, earlier than proper ; or again, when
oppressed by the quantity of its contents, or dis-
ordered from the co-existence of both conditions, it
is seized with diarrhoea. Vomiting also is an affec-
tion of the upper [part of the] stomach analogous
to diarrhoea, and it occurs when the stomach is over-
loaded or is unable to stand the quality of the food
or surplus substances which it contains. Thus, when
such a condition develops in the lower parts of the
stomach, while the parts about the inlet are normal,
it ends in diarrhoea, whereas if this condition is in
the upper stomach, the lower parts being normal, it
ends in vomiting. .

VI

THis may often be clearly observed in those who
are disinclined for food; when obliged to eat, they
have not the strength to swallow, and, even if they
force themselves to do so, they cannot retain the
food, but at once vomit it up. And those especially
who have a dislike to some particular kind of food,
sometimes take it under compulsion, and then
promptly bring it up ; or, if they force themselves to
keep it down, they are nauseated and feel their
stomach turned up, and endeavouring to relieve itself
of its discomfort.

Thus, as was said at the beginning, all the observed
facts testify that there must exist in almost all parts
of the animal a certain inclination towards, or, so to
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speak, an appetite for their own special quality, and
an aversion to, or, as it were,a hatred ! of the foreign
quality. And it is natural that when they feel an
inclination they should attract, and that when they
feel aversion they should expel. -

From these facts, then, again, both the attractive
and the propulsive faculties have been demonstrated
to exist in everything.? :

But if there be an inclination or attraction, there
will also be some benefit derived ; for no existing
thing attracts anything else for the mere sake of
attracting, but in order to benefit by what is acquired
by the attraction. And of course it cannot benefit
by it if it cannot retain it. Herein, then, again,
the retentive faculty is shown to have its necessary
origin : for the stomach obviously inclines towards
its own proper qualities and turns away from those
that are foreign to it.8

But if it aims at and attracts its food and benefits
by it while retaining and contracting upon it, we
may also expect that there will be some termination
to the benefit received, and that thereafter will come
the time for the exercise of the eliminative faculty.

v

Bur if the stomach both retains and benefits by its
food, then it employs it for the end for which it [the
stomach] naturally exists.  And it exists to partake
of that which is of a quality befitting and proper to

3 Galen confuses the nutrition of organs with that of the

ultimate living elements or cells; the stomach does not, of
course, feed itself in the way a cell does. ¢f. Introduction,

p. xxxii, 249
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1 ¢f. Asclepiades’s theory regarding the urine, p. 51.
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it. Thus it attracts all the most useful parts of the
food in a vaporous! and finely divided condition,
storing this up in its own coats, and applying 2 it to
them. And when it is sufficiently full it puts away
from it, as one might something troublesome, the rest
of the food, this having itself meanwhile obtained some
profit from its association with the stomach. For it
is impossible for two bodies which are adapted for
acting and being acted upon to come together with-
out either both acting or being acted upon, or else
one acting and the other being acted upon. For if
their forces are equal they will act and be acted
upon equally, and if the one be much superior in
strength, it will exert its activity upon its passive
neighbour ; thus, while producing a great and appre-
ciable effect, it will itself be acted upon either little
or not at all. But it is herein also that the main
difference lies between nourishing food and a dele-
terious drug; the latter masters the forces of the
body, whereas the former is mastered by them.?

There cannot, then, be food which is suited for the
animal which is not also correspondingly subdued by
the qualities existing in the animal. And to be
subdued means to undergo alteration.* Now, some
parts are stronger in power and others weaker;
therefore, while all will subdue the nutriment which
is proper to the animal, they will not all do so
equally. Thus the stomach will subdue and alter its
food, but not to the same extent as will the liver,
veins, arteries, and heart.

We must therefore observe to what extent it does
alter it. The alteration is more than that which

3 Mutual influence of organism and environment.
4 Qualitative change. c¢f. Book L., chap. ii.
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occurs in the mouth, but less than that in the liver
and veins. For the latter alteration changes the
nutriment into the substance of blood, whereas that in
the mouth obviously changes it into a new form, but
certainly does not completely transmute it. This
you may discover in the food which is left in the
intervals between the teeth, and which remains there
all night; the bread is not exactly bread, nor the
meat meat, for they have a smell similar to that of
the animal’s mouth, and have been disintegrated and
dissolved, and have had the qualities of the animal’s
flesh impressed upon them. And you may observe
the extent of the alteration which occurs to food in
the mouth if you will chew some corn and then
apply it to an unripe [undigested] boil : you will see
it rapidly transmuting—in fact entirely digesting—
the boil, though it cannot do anything of the kind if
you mix it with water. And do not let this surprise
you; this phlegm [saliva] in the mouth is also a cure
for lichens!; it even rapidly destroys scorpions ;
while, as regards the animals which emit venom,
some it kills at once, and others after an interval;
to all of them in any case it does great damage.
Now, the masticated food is all, firstly, soaked in and
mixed up with this phlegm; and secondly, it is
brought into contact with the actual skin of the
mouth; thus it undergoes more change than the
food which is wedged into the vacant spaces between
the teeth.

But just as masticated food is more altered than
the latter kind, so is food which has been swallowed
more altered than that which has been merely

1 Apparently skin-diseases in which a superficial crust
(resembling the lichen on a tree-trunk) forms—e.g. psoriasis.
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masticated. Indeed, there is no comparison between
these two processes ; we have only to consider what
the stomach contains—phlegm, bile, pneuma, [in-
nate] heat,! and, indeed the whole substance of the
stomach. And if one considers along with this the
adjacent viscera, like a lot of burning hearths around
a great cauldron—to the right the liver, to the left
the spleen, the heart above, and along with it the
diaphragm (suspended and in a state of constant
movement), and the omentum sheltering them all—
you may believe what an extraordinary alteration it
is which occurs in the food taken into the stomach.
How could it easily become blood if it were not
previously prepared by means of a change of this
kind? It has already been shown 2 that nothing is
altered all at once from one quality to its opposite.
How then could bread, beef, beans, or any other
food turn into blood if they had not previously
undergone some other alteration? And how could
the faeces be generated right away in the small
intestine?3 For what is there in this organ more
potent in producing alteration than the factors in the
stomach ? Is it the number of the coats, or the way
it is surrounded by neighbouring viscera, or the time
that the food remains in it, or some kind of innate
heat which it contains ? Most assuredly the intestines
have the advantage of the stomach in none of these
respects. For what possible reason, then, will ob-
jectors have it that bread may often remain a whole
night in the stomach and still preserve its original
qualities, whereas when once it is projected into the
3 That is to say, faeces are obviously altered food. This
alteration cannot have taken place entirely in the small

intestine : therefore alteration of food must take place in the
stomach.
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intestines, it straightway becomes ordure? For, if
such a long period of time is incapable of altering it,
neither will the short period be sufficient, or, if the
latter is enough, surely the longer time will be much
more so! Well, then, can it be that, while the
nutriment does undergo an alteration in the stomach,
this is a different kind of alteration and one which is
not dependent on the nature of the organ which
alters it? Or if it be an alteration of this latter
kind, yet one perhaps which is not proper to the
body of the animal? This is still more impossible.
Digestion was shown to be nothing else than an
alteration to the quality proper to that which is
receiving nourishment.!  Since, then, this is what
digestion means and since the nutriment has been
shown to take on in the stomach a quality appro-
priate to the animal which is about to be nourished
by it, it has been demonstrated adequately that
nutriment does undergo digestion in the stomach.

And Asclepiades is absurd when he states that
the quality of the digested food never shows itself
either in eructations or in the vomited matter, or on
dissection.? For of course the mere fact that the
food smells of the body shows that it has undergone
gastric digestion. But this man is so foolish that,
when he hears the Ancients saying that the food is
converted in the stomach into something “ good,” he
thinks it proper to look out not for what is good in
its possible effects, but for what is good to the taste:
this is like saying that apples (for so one has to argue
with him) become more apple-like [in flavour] in the
stomach, or honey more honey-like !

qualitative change ; the food was merely broken up into its
constituent molecules, and absorbed unaltered. c¢f. p. 49,
note 5. 257
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Erasistratus, however, is still more foolish and
absurd, either through not perceiving in what sense
the Ancients said that digestion is similar to the
process of boiling, or because he purposely confused
himself with sophistries. It is, he says, inconceivable
that digestion, involving as it does such trifling
warmth, should be related to the boiling process.
This is as if we were to suppose that it was necessary
to put the fires of Etna under the stomach before it
could manage to alter the food ; or else that, while it
was capable of altering the food, it did not do this
by virtue of its innate heat, which of course was
moist, so that the word boil was used instead of
bake.

What he ought to have done, if it was facts that he
wished to dispute about, was to have tried to show,
first and foremost, that the food is not transmuted or
altered in quality by the stomach at all, and secondly,
if he could not be confident of this, he ought to
have tried to show that this alteration was not of any
advantage to the animal.! If, again, he were unable
even to make this misrepresentation, he ought to
have attempted to confute the postulate concerning
the active principles—to show, in fact, that the functions
taking place in the various parts do not depend on the
way in which the Warm, Cold, Dry, and Moist are
mixed, but on some other factor. And if he had not
the audacity to misrepresent facts even so far as this,
still he should have tried at least to show that the
Warm is not the most active of all the principles
which play a part in things governed by Nature. But
if he was unable to demonstrate this any more than
any of the previous propositions, then he ought not to
have made himself ridiculous by quarrelling uselessly
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with a mere name—as though Aristotle had not
clearly stated in the fourth book of his “ Meteoro-
logy,” as well as in many other passages, in what
way digestion can be said to be allied to boiling,
and also that the latter expression is not used in
its primitive or strict sense.

But, as has been frequently said already,! the one
starting-point of all this is a thoroughgoing enquiry
into the question of the Warm, Cold, Dry and Moist ;
this Aristotle carried out in the second of his books
“On Genesis and Destruction,” where he shows that
all the transmutations and alterations throughout
the body take place as a result of these principles.
Erasistratus, however, advanced nothing against these
or anything else that has been said above, but
occupied himself merely with the word “ boiling.”

VIII

THus, as regards digestion, even though he neglected
everything else, he did at least attempt to prove his
point—namely, that digestion in animals differs from
boiling carried on outside ; in regard to the question
of deglutition, however, he did not go even so far as
this. What are his words?

“ The stomach does not appear to exercise any
traction.” 2

Now the fact is that the stomach possesses two
coats, which certainly exist for some purpose ; they
extend as far as the mouth, the internal one remaining
throughout similar to what it is in the stomach, and
the other one tending to become of a more fleshy

1 v. p. 9, et passim. 2 ¢f. p. 97.
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1 It appears to me, from comparison between this and other
passages in Galen’s writings (notably Use of Parts, iv., 8),
that he means by the ‘‘two coats” simply the mucous and
the muscular coats. In this case the ‘‘straight” or ‘‘longi-
tudinal” fibres of the inner coat would be the rugae ; the
‘‘circular” fibres of the inner intestinal coat would be the
valvidae conniventes.
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nature in the gullet. Now simple observation will
testify that these coats have their fibres inserted in
contrary directions.! And,although Erasistratus did
not attempt to say for what reason they are like this,
I am going to do so.

The inner coat has its fibres straight, since it exists
for the purpose of traction. The outer coat has
its fibres transverse, for the purpose of peristalsis.2
In fact, the movements of each of the mobile organs
of the body depend on the setting of the fibres.
Now please test this assertion first in the muscles
themselves; in these the fibres are most distinct, and
their movements visible owing to their vigour. And
after the muscles, pass to the physical organs,® and
you will see that they all move in correspondence
with their fibres. This is why the fibres throughout
the intestines are circular in both coats—they only
contract peristaltically, they do not exercise traction.
The stomach, again, has some of its fibres longitudinal
for the purpose of traction and the others transverse
for the purpose of peristalsis.2 For just as the
movements in the muscles ¢ take place when each of
the fibres becomes tightened and drawn towards its
origin, such also is what happens in the stomach ;
when the transverse fibres tighten, the breadth of

2 The term here rendered peristalsis is peristolé in Greek ;
it is applied only to the intermittent movements of muscles
placed circularly round a lumen or cavity, and comprehends
systolé or contraction and diastolé or dilatation, In its
modern significance, peristalsis, however, also includes the
movements of longitudinal fibres. c¢f. p. 97, note 1.

3 4.e. those containing non-striped or *‘ involuntary” muscle
fibres; organs governed by the ‘‘natural” pneuma; cf.
p. 186, note 3.

4 By this term is meant only what we should call the
‘“ voluntary ”’ muscles.
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the cavity contained by them becomes less; and
when the longitudinal fibres contract and draw in
upon themselves, the length must necessarily be
curtailed. This curtailment of length, indeed, is
well seen in the act of swallowing : the larynx is
seen to rise upwards to exactly the same degree that
the gullet is drawn downwards ; while, after the pro-
cess of swallowing has been completed and the gullet
is released from tension, the larynx can be clearly
seen to sink down again. This is because the inner
coat of the stomach, which has the longitudinal fibres
and which also lines the gullet and the mouth,
extends to the interior of the larynx, and it is thus
impossible for it to be drawn down by the stomach
without the larynx being involved in the traction.

Further, it will be found acknowledged in Erasi-
stratus’s own writings that the circular fibres (by
which the stomach as well as other parts performs
its contractions) do not curtail its length, but con-
tract and lesson its breadth. For he says that the
stomach contracts peristaltically round the food
during the whole period of digestion. But if it
contracts, without in any way being diminished in
length, this is because downward traction of the
gullet is not a property of the movement of circular
peristalsis. For what alone happens, as Erasistratus
himself said, is that when the upper parts contract
thelower ones dilate.! And everyone knows that this
can be plainly seen happening even in a dead man,
if water be poured down his throat; this symptom 2
results from the passage of matter through a narrow

2 For ‘“ symptom,” ¢f. p. 13, and p. 12, note 3. “‘ Transitum
namque materiae per angustum corpus id accidens consequi-
tur” (Linacre). Less a ‘““result” or *‘ consequence ” than an
‘¢ accompaniment.”
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! i.e. this is a purely mechanical process.
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channel ; it would be extraordinary it the channel
did not dilate when a mass was passing through it.!
Obviously then the dilatation of the lower parts
along with the contraction of the upper is common
both to dead bodies, when anything whatsoever is
passing through them, and to living ones, whether
they contract peristaltically round their contents or
attract them.?

Curtailment of length, on the other hand, is
peculiar to organs which possess longitudinal fibres
for the purpose of attraction. But the gullet was
shown to be pulled down; for otherwise it would
not have drawn upon the larynx. It is therefore
clear that the stomach attracts food by the gullet.

Further, in vomiting, the mere passive conveyance
of rejected matter up to the mouth will certainly
itself suffice to keep open those parts of the oeso-
phagus which are distended by the returned food;
as it occupies each part in front [above], it first
dilates this, and of course leaves the part behind
[below] contracted. Thus,in this respect at least, the
condition of the gullet is precisely similar to what it
is in the act of swallowing.? But there being no
traction, the whole length remains equal in such
cases.

And for this reason it is easier to swallow than
to vomit, for deglutition results from b&otk coats
of the stomach being brought into action, the inner
one exerting a pull and the outer one helping by
peristalsis and propulsion, whereas emesis occurs
from the outer coat alone functioning, without there

2 i.e. this phenomenon is a proof neither of peristolé nor
of attraction. ¢f. p. 97, note 2.
3 Contraction and dilatation of course being reversed.
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1 The channa is a kind of sea-perch; ‘“a species of Ser-
ranus, either S. scriba or 8. cabrilla” (1Y’ Arcy W. Thompson).
¢f. Aristotle’s Nat. Hist. (I’Arcy Thompson’s edition, Ox-
ford, 1910), IV., xi., 538 4, 20. The synodont ‘‘is not to be
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being any kind of pull towards the mouth. For,
although the swallowing of food is ordinarily pre-
ceded by a feeling of desire on the part of the
stomach, there is in the case of vomiting no cor-
responding desire from the mouth-parts for the
experience ; the two are opposite dispositions of the
stomach itself ; it yearns after and tends towards
what is advantageous and proper to it, it loathes and
rids itself of what is foreign. Thus the actual
process of swallowing occurs very quickly in those
who have a good appetite for such foods as are
proper to the stomach; this organ obviously draws
them in and down before they are masticated;
whereas in the case of those who are forced to take
a medicinal draught or who take food as medicine,
the swallowing of these articles is accomplished
with distress and difficulty.

From what has been said, then, it is clear that the
inner coat of the stomach (that containing longitudinal
fibres) exists for the purpose of exerting a pull from
mouth to stomach, and that it is only in deglutition
that it is active, whereas the external coat, which
contains transverse fibres, has been so constituted in
order that it may contract upon its contents and
propel them forward ; this coat furthermore, functions
in vomiting no less than in swallowing. The truth
of my statement is also borne out by what happens
in the case of the channae and synodonis!; the
stomachs of these animals are sometimes found in
their mouths, as also Aristotle writes in his History
garis,” that is, an edible Mediterranean perch. ‘It is not the
stomach,” adds Prof. Thompson, *but the air-bladder that
gets everted and hangs out of the mouth in fishes, especially

when they are hauled in from a considerable depth.” ¢f.
H. A.,VIIL, ii., 591 B, 5.
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of Animals ; he also adds the cause of this: he says
that it is owing to their voracity.

The facts are as follows. In all animals, when the
appetite is very intense, the stomach rises up, so that
some people who have a clear perception of this
condition say that their stomach  creeps out” of
them ; in others, who are still masticating their food
and have not yet worked it up properly in the mouth,
the stomach obviously snatches away the food from
them against their will. Inthose animals, therefore,
which are naturally voracious, in whom the mouth
cavity is of generous proportions, and the stomach
situated close to it (as in the case of the synodont and
channa), it is in no way surprising that, when they
are sufficiently hungry and are pursuing one of the
smaller animals, and are just on the point of catching
it, the stomach should, under the impulse of desire,
spring into the mouth. And this cannot possibly take
place in any other way than by the stomach drawing
the food to itself by means of the gullet, as though by
a hand. In fact, just as we ourselves, in our eager-
ness to grasp more quickly something lying before us,
sometimes stretch out our whole bodies along with
our hands, so also the stomach stretchesitself forward
along with the gullet, which is, as it were, its hand.
And thus, in these animals in whom those three
factors co-exist—an excessive propensity for food, a
small gullet, and ample mouth proportions—in these,
any slight tendency to movement forwards brings
the whole stomach into the mouth.

Now the constitution of the organs might itself
suffice to give a naturalist an indication of their
functions. For Nature would never have purpose-
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1 Under the term ‘‘neura,” tendons were often included
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achtig = ‘“nervous.”

272



ON THE NATURAL FACULTIES, 1II. vin

lessly constructed the oesophagus of two coats with
contrary dispositions ; they must also have each been
meant to have a different action. The Erasistratean
school, however, are capable of anything rather than
of recognizing the effects of Nature. Come, therefore,
let us demonstrate to them by animal dissection as
well that each of the two coats does exercise the
activity which I have stated. Take an animal, then ;
lay bare the structures surrounding the gullet, without
severing any of the nerves,! arteries, or veins which
are there situated ; next divide with vertical incisions,
from the lower jaw to the thorax, the outer coat of the
oesophagus (that containing transverse fibres) ; then
give the animal food and you will see that it still swal-
lows although the peristaltic function has been abol-
ished. If, again, in another animal, you cut through
both coats 2 with transverse incisions, you will observe
that this animal also swallows although the inner coat
is no longer functioning. From this it is clear that
the animal can also swallow by either of the two
coats, although not so well as by both. For the
following also, in addition to other points, may be
distinctly observed in the dissection which I have
described—that during deglutition the gullet be-
comes slightly filled with air which is swallowed
along with the food, and that, when the outer coat is
contracting, this air is easily forced with the food
into the stomach, but that, when there only exists
an inner coat, the air impedes the conveyance of

3 Rather than the alternative reading, 7dv ¥rwlev xirava.
Galen :(rparently supposes that the outer coat will not be
damaged, as the cuts will pass between its fibres. These cuts
would be, presumably, short ones, at various levels, no single
one of them involving the whole circumference of the gullet.
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food, by distending this coat and hindering its
action.

But Erasistratus said nothing about this, nor did
he point out that the oblique situation of the gullet
clearly confutes the teaching of those who hold that

*it is simply by virtue of the impulse from above that
food which is swallowed reaches the stomach. The
only correct thing he said was that many of the long-
necked animals bend down to swallow. Hence,
clearly, the observed fact does not show how we
swallow but how we do not swallow. For from this ob-
servation it is clear that swallowing is not due merely
to the impulse from above; it is yet, however, not clear
whether it results from the food being attracted by
the stomach, or conducted by the gullet. For our
part, however, having enumerated all the different
considerations—those based on the constitution of the
organs, as well as those based on the other symptoms
which, as just mentioned, occur both before and after
the gullet has been exposed—we have thus sufficiently
proved that the inner coat exists for the purpose of
attraction and the outer for the purpose of propulsion.

Now the original task we set before ourselves
was to demonstrate that the retentive faculty exists
in every one of the organs, just as in the previous
book we proved the existence of the attractive, and,
over and above this, the alterative faculty. Thus,
in the natural course of our argument, we have de-
monstrated these four faculties existing in the
stomach—the attractive faculty in connection with
swallowing, the retentive with digestion, the expul-
sive with vomiting and with the descent of digested
food into the small intestine—and digestion itself
we have shown to be a process of alteration.
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1X

CoNcerNING the spleen, also, we shall therefore have
no further doubts! as to whether it attracts what is
proper to it, rejects what is foreign, and has a
natural power of altering and retaining all that it
attracts; nor shall we be in any doubt asto the liver,
veins, arteries, heart, or any other organ. For these
four faculties have been shown to be necessary for
every part which is to be nourished ; this is why we
have called these faculties the kandmaids of nutrition.
For just as human faeces are most pleasing to dogs,
so the residual matters from the liver are, some of
them, proper to the spleen,? others to the gall-bladder,
and others to the kidneys.

X

I sHouLD not have cared to say anything further as
to the origin of these [surplus subtances] after Hip-
pocrates, Plato, Aristotle, Diocles, Praxagoras, and
Philotimus, nor indeed should I even have said
anything about the faculties, if any of our predecessors
had worked out this subject thoroughly.

While, however, the statements which the Ancients
made on these points were correct, they yet omitted
to defend their arguments with logical proofs; of
course they never suspected that there could be
sophists so shameless as to try to contradict obvious
facts. More recent physicians, again, have been

? Thus Galen elsewhere calls the spleen a mere emunctory
(éxuayeiov) of the liver. c¢f. p. 214, note 1.

277



GALEN

wknbBévres Umo TdV oodiopdtwr émeiofncav
adtois, 70 8 TL Kxai avTiNéyew émixetpricavres
amodeiv pov oAV Tiis TV malaidy Edofav Suvd-
\ ~ e 3 ’ y ~ t 2 ¥
179 pews, || da o0l , 0S 4v éxelvov alTov, ELTTEP €T
v Tis, dywvicachal pot Soxet wpos Tovs dvatpé-
wovtas THs TéxYNS T& KdAMOTa, Kal avTos oUTWS
émepddny ovvbeivar Tods Aoyous.
“O7e & 4) 008&v 9) wavrdmacw dvicw TL opiK-
14 kA b ~ 4 \ e ’ ’
POV, OUK ayro®*' MWAUTOANNG YAP EVPLOK® TEAEWS
pév amodederypéva Tols mahaiols, obre 8¢ guveTa
Tols wWoA\ois TV viv 8 auablay aA\N ovd
b 4 ’, \ 4 s ¥
émexetpovueva yryvwokeslar dua pabupiav, obr’,
el kal yvwabein Twi, Sikalws éfeTalopeva.
Xp) yap Tov pé\hovra yvwceabai i TGV wON-
~ ¥ 3 \ A ~ / ~ .
A@v duewov €000s pév kal T Ppioe kal Tf mpwTy
Sidackaria oAV TOY dNAwv Sieveykely: émedav
8¢ wévnras peipdriov, aAnleias Tva ayeiv épw-
T paviav, domep évbovaidvrta kal uid Huépas
pite vukTos Salelmew omevdovtd Te Kal cuvTe-
b] ~ [ 4 ~ b3 / v
Tapévov éxpabeiv, 8oa Tols évdofordrois elpnTas
~ -~ b] \ L 1 4 4 k] \
TV walady émebav & éxudby, xpivew adra
kal Bagavilew xpovey mapmoAle Kal oxomeiv,
moga pév opoloyel Tois évapyds pawouévors,
’ \ 7 (4 \ \ e ~
180 moca 8¢ Stadéperal, || kal olTw Ta pév aipelabar,
\ LIS ) 14 ~ \ \ 4 4
76 & amootpépesbar. TP pév 8y TowovTe Wdvu
opodpa xpnoipovs fAmika Tods ruetépovs Eae-

278



ON THE NATURAL FACULTIES, III x

partly conquered by the sophistries of these fellows
and have given credence to them ; whilst others
who attempted to argue with them appear to me to
lack to a great extent the power of the Ancients.
For this reason I have attempted to put together my
arguments in the way in which it seems to me the
Ancients, had any of them been still alive, would have
done, in opposition to those who would overturn the
finest doctrines of our art.

I am not, however, unaware that I shall achieve
either nothing at all or else very little. For I find
that a great many things which have been conclu-
sively demonstrated by the Ancients are unintelli-
gible to the bulk of the Moderns owing to their
ignorance—nay, that, by reason of their laziness,
they will not even make an attempt to comprehend
them ; and even if any of them have understood
them, they have not given them impartial examina-
tion.

The fact is that he whose purpose is to know any-
thing better than the multitude do must far surpass
all others both as regards his nature and his early
training. And when he reaches early adolescence
he must become possessed with an ardent love for
truth, like one inspired ; neither day nor night may
he cease to urge and strain himself in order to learn
thoroughly all that has been said by the most illus-
trious of the Ancients. And when he has learnt
this, then for a prolonged period he must test and
prove it, observing what part of it is in agreement,
and what in disagreement with obvious fact; thus
he will choose this and turn away from that. To
such an one my hope has been that my treatise
would prove of the very greatest assistance. . . .
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Still, such people may be expected to be quite few
in number, while, as for the others, this book will be
as superfluous to them as a tale told to an ass.

XI

For the sake, then, of those who are aiming at
truth, we must complete this treatise by adding
what is still wanting in it. Now, in people who
are very hungry, the stomach obviously attracts or
draws down the food before it has been thoroughly
softened in the mouth, whilst in those who have no
appetite or who are being forced to eat, the stomach
is displeased and rejects the food.! And in a similar
way each of the other organs possesses both faculties
—that of attracting what is proper to it, and that of
rejecting what is foreign. Thus, even if there be any
organ which consists of only one coat (such as the
two bladders,2 the uterus, and the veins), it yet
possesses both kinds of fibres, the longitudinal and
the transverse.

But further, there are fibres of a third kind—the
obliqgue—which are much fewer in number than the
two kinds already spoken of. In the organs con-
sisting of two coats this kind of fibre is found in
the one coat only, mixed with the longitudinal
fibres; but in the organs composed of one coat it is
found along with the other two kinds. Now, these
are of the greatest help to the action of the faculty
which we have named retentive. For during this
period the part needs to be tightly contracted and
stretched over its contents at every point—the

2 The urinary bladders of pigs (such as Galen dissected) are
thin, and appear to have only one coat. 281
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stomach during the whole period of digestion,! and
the uterus during that of gestation.

Thus too, the coat of a vein, being single, consists
of various kinds of fibres; whilst the outer coat of
an artery consists of circular fibres, and its inner
coat mostly of longitudinal fibres, but with a few
oblique ones also amongst them. Veins thus re-
semble the uterus or the bladder as regards the
arrangement of their fibres, even though they are
deficient in thickness; similarly arteries resemble
the stomach. Alone of all organs the intestines
consist of two coats of which both have their fibres
transverse.2 Now the proof that it was for the best
that all the organs should be naturally such as they
are (that, for instance, the intestines should be com-
posed of two coats) belongs to the subject of the use
of parts®; thus we must not now desire to hear about
matters of this kind nor why the anatomists are at
variance regarding the number of coats in each
organ. For these questions have been sufficiently
discussed in the treatise “On Disagreement in
Anatomy.” And the problem as to why each organ
has such and such a character will be discussed in
the treatise “ On the Use of Parts.”

XII

It is not, however, our business to discuss either
of these questions here, but to consider duly the
natural faculties, which, to the number of four, exist
in each organ. Returning then, to this point, let us
coat, with its valvulae conniventes, and (2) the muscular coat,

of which the chief layer is made up of circular fibres. c¢f.
P 262, note 1. 3 Or wtility. 283
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recall what has already been said, and set a crown
to the whole subject by adding what is still wanting.
For when every part of the animal has been shewn
to draw into itself the juice which is proper to it
(this being practically the first of the natural faculties),
the next point to realise is that the part does not
get rid either of this attracted nutriment as a whole,
or even of any superfluous portion of it, until either
the organ itself, or the major part of its contents
also have their condition reversed. Thus, when the
stomach is sufficiently filled with the food and has
absorbed and stored away the most useful part of it
in its own coats, it then rejects the rest like an alien
burden. The same happens to the bladders, when
the matter attracted into them begins to give trouble
either because it distends them through its quantity
or irritates them by its quality.

And this also happens in the case of the uterus ; for
it is either because it can no longer bear to be
stretched that it strives to relieve itself of its
annoyance, or else because it is irritated by the
quality of the fluids poured out into it. Now both
of these conditions sometimes .occur with actual
violence, and then miscarriage takes place. But for
the most part they happen in a normal way, this
being then called not miscarriage but delivery or
parturition. Now abortifacient drugs or certain other
conditions which destroy the embryo or rupture
certain of its membranes are followed by abortion,
and similarly also when the uterus is in pain from
being in a bad state of tension; and, as has been
well said by Hippocrates, excessive movement on the
part of the embryo itself brings on labour. Now
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pain is common to all these conditions, and of this
there are three possible causes—either excessive
bulk, or weight, or irritation ; bulk when the uterus
can no longer support the stretching, weight
when the contents surpass its strength, and irritation
when the fluids which had previously been pent up
in the membranes, flow out, on the rupture of these,
into the uterus, itself, or else when the whole foetus
perishes, putrefies, and is resolved into pernicious
ichors, and so irritates and bites the coat of the
uterus.

In all organs, then, both their natural effects and
their disorders and maladies plainly take place on
analogous lines,! some so clearly and manifestly as to
need no demonstration, and others less plainly,
although not entirely unrecognizable to those who
are willing to pay attention.

Thus, to take the case of the stomach : the irrita-
tion is evident here because this organ possesses most
sensibility, and among its other affections those
producing nausea and the so-called heartburn clearly
demonstrate the eliminative faculty which expels
foreign matter. So also in the case of the uterus
and the urinary bladder; this latter also may be
plainly observed to receive and accumulate fluid until
it is so stretched by the amount of this as to be
incapable of enduring the pain; or it may be the
quality of the urine which irritates it; for every super-
fluous substance which lingers in the body must
obviously putrefy, some in a shorter, and some in a
longer time, and thus it becomes pungent, acrid, and
burdensome to the organ which contains it. This

1 Relationship between physiology and pathology again
emphasized. ¢f. p. 188, note 2.
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ON THE NATURAL FACULTIES, III. xm.—xim

does not apply, however, in the case of the bladder
alongside the liver, whence it is clear that it possesses
fewer nerves than do the other organs. Here too,
however, at least the physiologist! must discover
an analogy. For since it was shown that the gall-
bladder attracts its own special juice, so as to be often
found full, and that it discharges it soon after, this
desire to discharge must be either due to the fact
that it is burdened by the quantity or that the bile
has changed in quality to pungent and acrid. For
while food does not change its original quality so
fast that it is already ordure as soon as it falls into
the small intestine, on the other hand the bile even
more readily than the urine becomes altered in
quality as soon as ever it leaves the veins, and
rapidly undergoes change and putrefaction. Now,
if there be clear evidence in relation to the uterus,
stomach, and intestines, as well as to the urinary
bladder, that there is either some distention, irri-
tation, or burden inciting each of these organs to
elimination, there is no difficulty in imagining this in
the case of the gall-bladder also, as well as in the
other organs,—to which obviously the arteries and
veins also belong.

_XIII

Nor is there any further difficulty in ascertaining
that it is through the same channel that both attrac-
tion and discharge take place at different times. For
obviously the inlet to the stomach does not merely

1 Or physicist—the investigator of the Physis or Nature.

¢f. p. 196, note 2. Note here the use of analogical reasoning.

cf. p. 113, note 2. 289
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3 Galen’s idea is that if reversal of the direction of flow
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conduct food and drink into this organ, but in the
condition of nausea it performs the opposite service.
Further, the neck of the bladder which is beside the
liver, albeit single, both fills and empties the bladder.
Similarly the canal of the uterus affords an entrance
to the semen and an exit to the foetus.

But in this latter case, again, whilst the eliminative
faculty is evident, the attractive faculty is not so
obvious to most people. It is, however, the cervix
which Hippocrates blames for inertia of the uterus
when he says :— Its orifice has no power of attract-
ing semen.” !

Erasistratus, however, and Asclepiades reached
such heights of wisdom that they deprived not
merely the stomach and the womb of this faculty but
also the bladder by the liver, and the kidneys as well.
I have, however, pointed out in the first book that it
is impossible to assign any other cause for the secretion
of urine or bile.?

Now, when we find that the uterus, the stomach
and the bladder by the liver carry out attraction and
expulsion through one and the same duct, we need
no longer feel surprised that Nature should also
frequently discharge waste-substances into the
stomach through the veins. Still less need we be
astonished if a certain amount of the food should,
during long fasts, be drawn back from the liver
into the stomach through the same veins3® by
which it was yielded up to the liver during ab-
sorption of nutriment.t To disbelieve such things

can occur in the primae viae (in vomiting), it may also be
e ted to occur in the secundae viae or absorptive channels,

For this ‘“delivery,” ‘“wp-yield,” or anadosis, v. p. 13,
note 5.
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would of course be like refusing to believe that
purgative drugs draw their appropriate humours from
all over the body by the same stomata through
which absorption previously takes place, and to look
for separate stomata for absorption and purgation
respectively. As a matter of fact one and the same
stoma subserves two distinct faculties, and these
exercise their pull at different times in opposite
directions—first it subserves the pull of the liver
and, during catharsis, that of the drug. What is
there surprising, then, in the fact that the veins
situated between the liver and the region of the
stomach ! fulfil a double service or purpose? Thus,
when there is abundance of nutriment contained in
the food-canal, it is carried up to the liver by the
veins mentioned ; and when the canal is empty and
in need of nutriment, this is again attracted from the .
liver by the same veins.

For everything appears to attract from and to go
shares with everything else, and, as the most divine
Hippocrates has said, there would seem to be a con-
sensus in the movements of fluids and vapours.?
Thus the stronger draws and the weaker is evacu-
ated.

Now, one part is weaker or stronger than another
either absolutely, by nature, and in all cases, or else
it becomes so6 in such and such a particular instance.
Thus, by nature and in all men alike, the heart is
stronger than the liver at attracting what is service-
able to it and rejecting what is not so ; similarly the
liver is stronger than the intestines and stomach, and

2 Linacre renders: ‘““Una omnium confluxio ac conspira-

tio”; and he adds the marginal note ‘“Totum corpus nostrum
est conspirabile et confluxile per meatus communes.” ¢f.

p- 48.
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the arteries than the veins. In each of us person-
ally, however, the liver has stronger drawing power
at one time, and the stomach at anothér. For when
there is much nutriment contained in the alimentary
canal and the appetite and craving of the liver is vio-
lent, then the viscus?! exerts far the strongest traction.
Again, when the liver is full and distended and the
stomach empty and in need, then the force of the
traction shifts to the latter.

Suppose we had some food in our hands and were
snatching it from one another; if we were equally
in want, the stronger would be likely to prevail, but
if he had satisfied his appetite, and was holding what
was over carelessly, or was anxious to share it with
somebody, and if the weaker was excessively desirous
of it, there would be nothing to prevent the latter
from getting it all. In a similar manner the stomach
easily attracts nutriment from the liver when it [the
stomach] has a sufficiently strong craving for it,
and the appetite of the viscus is satisfied. ~And
sometimes the surplusage of nutriment in the liver
is a reason why the animal is not hungry; for when
the stomach has better and more available food it
requires nothing from extraneous sources, but if ever
it is in need and is at a loss how to supply the need,
it becomes filled with waste-matters; these are
certain biliary, phlegmatic [mucous) and serous fluids,
and are the only substances that the liver yields in
response to the traction of the stomach, on the
occasions when the latter too is in want of nutriment.

Now, just as the parts draw food from each other,
so also they sometimes deposit their excess substances

! The alimentary canal, as not being edible, is not con-
sidered a splanchnon or viscus.
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in each other, and just as the stronger prevailed
when the two were exercising traction, so it is also
when they are depositing ; this is the cause of the
so-called fluxions,! for every part has a definite inborn
tension, by virtue of which it expels its superfluities,
and, therefore, when one of these parts,—owing, of
course, to some special condition—becomes weaker,
there will necessarily be a confluence into it of the
superfluities from all the other parts. The strongest
part deposits its surplus matter in all the parts near
it ; these again in other parts which are weaker;
these next into yet others; and this goes on for a
long time, until the superfluity, being driven from
one part into another, comes to rest in one of the
weakest of all ; it cannot flow from this into another
part, because none of the stronger ones will receive
it, while the affected part is unable to drive it away.
When, however, we come to deal again with the
origin and cure of disease, it will be possible to find
there also abundant proofs of all that we have
correctly indicated in this book. For the present,
however, let us resume again the task that lay before
us, t.e. to show that there is nothing surprising in
nutriment coming from the liver to the intestines and
stomach by way of the very veins through which it
had previously been yielded up from these organs
into the liver. And in many people who have
suddenly and completely given up active exercise, or
who have had a limb cut off, there occurs at certain
periods an evacuation of blood by way of the in-
testines—as Hippocrates has also pointed out some-
where. This causes no further trouble but sharply
purges the whole body and evacuates the plethoras ;

1 Lit. rheums ; hence our term rheumatism.
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the passage of the superfluities is effected, of course,
through the sameveins by which absorption took place.

Frequently also in disease Nature purges the
animal through these same veins—although in this
case the discharge is not sanguineous, but corresponds
to the humour which is at fault. Thus in ckolera the
entire body is evacuated by way of the veins leading
to the intestines and stomach. )

To imagine that matter of different kinds is carried
in one direction only would characterise a man who
was entirely ignorant of all the natural faculties, and
particularly of the eliminative faculty, which is the
opposite of the attractive. For opposite movements
of matter, active and passive, must necessarily follow
opposite faculties ; that is to say, every part, after it
has attracted its special nutrient juice and has
retained and taken the benefit of it hastens to get
rid of all the surplusage as quickly and effectively as
possible, and this it does in accordance with the
mechanical tendency of this surplus matter.!

Hence the stomach clears away by vomiting those
superfluities which come to the surface of its contents,?
whilst the sediment it clears away by diarrhcea.
And when the animal becomes sick, this means that
the stomach is striving to be evacuated by vomiting.
And the expulsive faculty has in it so violent and
forcible an element that in cases of ileus [volvulus],
when the lower exit is completely closed, vomiting
of faeces occurs ; yet such surplus matter could not
be emitted from the mouth without having first
traversed the whole of the small intestine, the
jejunum, the pylorus, the stomach,and the oesophagus.
What is there to wonder at, then, if something

at least partly explicable in terms of mechanical law. ¢f.
Introduction, p. xxviii. 2 ¢f. pp. 211, 247. 299
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- should also be transferred from the extreme skin-
surface and so reach the intestines and stomach ?
This also was pointed out to us by Hippocrates, who
maintained that not merely pneuma or excess-matter,
but actual nutriment is brought down from the outer
surface to the original place from which it was taken
up. For the slightest mechanical movements! deter-
mine this expulsive faculty, which apparently acts
through the transverse fibres, and which is very
rapidly transmitted from the source of motion to the
opposite extremities. Itis, therefore, neither unlikely
nor impossible that, when the part adjoining the skin
becomes suddenly oppressed by an unwonted cold, it
should at once be weakened and should find that the
liquid previously deposited beside it without dis-
comfort had now become more of a burden than a
source of nutrition, and should therefore strive to put
it away. Finally, seeing that the passage outwards
was shut off by the condensation [of tissue], it would
turn to the remaining exit and would thus forcibly
expel all the waste-matter at once into the adjacent
part; this would do the same to the part following
it; and the process would not cease until the
transference finally terminated at the inner ends of
the veins.?

Now, movements like these come to an end fairly
soon, but those resulting from internal irritants (e.g.,
in the administration of purgative drugs or in cholera)
become much stronger and more lasting ; they per-
sist as long as the condition of things?® about the
mouths of the veins continues, that is, so long as

2 The ends of the veins in the alimentary canal from which
absorption or anadosis had originally taken place.
3 Diathesis.
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ON THE NATURAL FACULTIES, III xm

these continue to attract what is adjacent. For this
condition ! causes evacuation of the contiguous part,
and that again of the part next to it, and this never
stops until the extreme surface is reached ; thus, as
each part keeps passing on matter to its neigh-
bour, the original affection 2 very quickly arrives at
the extreme termination. Now this is also the case
in dleus ; the inflamed intestine is unable to support
either the weight or the acridity of the waste sub-
stances and so does its best to excrete them, in fact
to drive them as far away as possible. And, being
prevented from effecting an expulsion downwards
when the severest part of the inflammation is there, it
expels the matter into the adjoining part of the
intestines situated above. Thus the tendency of the
eliminative faculty is step by step upwards, until the
superfluities reach the mouth.

Now this will be also spoken of at greater length
in my treatise on disease. For the present, however,
I think I have shewn clearly that there is a universal
conveyance or transference from one thing into
another, and that, as Hippocrates used to say, there
exists in everything a consensus in the movement of
air and fluids. And I do not think that anyone,
however slow his intellect, will now be at a loss to
understand any of these points,—how, for instance,
the stomach or intestines get nourished, or in what
manner anything makes its way inwards from the
outer surface of the body. Seeing that all parts
have the faculty of attracting what is suitable or
well-disposed and of eliminating what is troublesome
or irritating, it is not surprising that opposite move-
ments should occur in them consecutively—as may

! Diathesis. ¢ Pathos.
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be clearly seen in the case of the heart, in the
various arteries, in the thorax, and lungs. In all
these! the active movements of the organs and
therewith the passive movements of [their contained]
matters may be seen taking place almost every
second in opposite directions. Now, you are not
astonished when the trachea-artery? alternately
draws air into the lungs and gives it out, and when
the nostrils and the whole mouth act similarly ; nor
do you think it strange or paradoxical that the air is
dismissed through the very channel by which it was
admitted just before. Do you, then, feel a difficulty
in the case of the veins which pass down from the
liver into the stomach and intestines, and do you
think it strange that nutriment should at once be
yielded up to the liver and drawn back from it into
the stomach by the same veins? You must define
what you mean by this expression ‘“at once.” If
you mean “ at the same time ”’ this is not what we
ourselves say ; for just as we take in a breath at one
moment and give it out again at another, so at one
time the liver draws nutriment from the stomach,
and at another the stomach from the liver. But if
your expression “at once” means that in one and
the same animal a single organ subserves the trans-
port of matter in opposite directions, and if it is this
which disturbs you, consider inspiration and expiration.
For of course these also take place through the same
organs, albeit they differ in their manner of move-
ment, and in the way in which the matter is conveyed
through them.

2 Lit. ‘“‘rough artery.” The air-passages as well as the
arteries proper were supposed by the Greeks to carry air

(pneuma) ; diastole of arteries was, like expansion of the
chest, a movement for drawing in air. ¢f. p. 317, note 1.
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Now the lungs, the thorax, the arteries rough and
smooth, the heart, the mouth, and the nostrils re-
verse their movements at very short intervals and
change the direction of the matters they contain.
On the other hand, the veins which pass down from
the liver to the intestines and stomach reverse the
direction of their movements not at such short in-
tervals, but sometimes once in many days.

The whole matter, in fact, is as follows :—Each of
the organs draws into itself the nutriment alongside
it, and devours all the useful fluid in it, until it is
thoroughly satisfied ; this nutriment, as I have already
shown, it stores up in itself, afterwards making it
adhere and then assimilating it—that is, it becomes
nourished by it. For it has been demonstrated with
sufficient clearness already 1 that there is something
which necessarily precedes actual nutrition, namely
adhesion, and that before this again comes presenta-
tion. Thus as in the case of the animals themselves
the end of eating is that the stomach should be
filled, similarly in the case of each of the parts, the
end of presentation is the filling of this part with its
appropriate liquid. Since, therefore, every part has,
like the stomach, a craving? to be nourished, it too
envelops its nutriment and clasps it all round as the
stomach does. And this [action of the stomach], as
has been, already said, is necessarily followed by the
digestion of the food, although it is not to make it
suitable for the other parts that the stomach con-
tracts upon it ; if it did so, it would no longer be a
physiological organ,® but an animal possessing reason

3 Lit. a ““physical” organ ; that is, a mere instrument or
organon of the Physis,—not one of the Psyche or conscious
personality. c¢f. semen, p. 132, note 1.
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and intelligence, with the power of choosing the
better [of two alternatives]. ’

But while the stomach contracts for the reason
that the whole body possesses a power of attracting
and of utilising appropriate qualities, as has already
been explained, it also happens that, in this process,
the food undergoes alteration; further, when filled
and saturated with the fluid pabulumn from the food,
it thereafter looks on the food as a burden ; thus it
at once gets rid of the excess—that is to say, drives
it downwards—itself turning to another task, namely
that of causing adhesion. And during this time,
while the nutriment is passing along the whole
length of the intestine, it is caught up by the vessels
which pass into the intestine ; as we shall shortly
demonstrate,! most of it is seized by the veins, but
a little also by the arteries; at this stage also it
becomes presented to the coats of the intestines.

Now imagine the whole economy of nutritien divided
into three periods. Suppose that in the first period
the nutriment remains in the stomach and is digested
and presented to the stomach until satiety is reached,
also that some of it is taken up from the stomach to
the liver.2

During the second period it passes along the
intestines and becomes presented both to them and to
the liver—again until the stage of satiety—while a
small part of it is carried all over the body.? During
this period, also imagine that what was presented to
the stomach in the first period becomes now adherent
to it.

During the third period the stomach has reached

= 2 Note that absorption takes place from the stomach as well
as the intestines. ¢f. p. 118, note 1.
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the stage of receiving nourishment ; it now entirely
assimilates everything that had become adherent to
it : at the same time in the intestines and liver there
takes place adhesion of what had been before
presented, while dispersal [anadosis] is taking place
to all parts of the body,! as also presentation.
Now, if the animal takes food immedigtely after
these [three stages] then, during the time that the
stomach is again digesting and getting the benefit
of this by presenting all the useful part of it to
its own coats, the intestines will be engaged in final
assimilation of the juices which have adhered to
them, and so also will the liver: while in the various
parts of the body there will be taking place adhesion
of the portions of nutriment presented. And if the
stomach is forced to remain without food during this
time, it will draw its nutriment from the veins in
the mesentery and liver ; for it will not do so from
the actual body of the liver (by body of the liver I
mean first and foremost its flesh proper, and after
this all the vessels contained in it), for it is irrational
to suppose that one part would draw away from
another part the juice already contained in it,
especially when adhesion and final assimilation of
that juice were already taking place; the juice,
however, that is in the cavity of the veins will be
abstracted by the part which is stronger and more in
need. .
It is in this way, therefore, that the stomach,
when it is in need of nourishment and the animal
has nothing to eat, seizes it from the veins in the
liver. Also in the case of the spleen we have shown
in a former passage 2 how it draws all material from

2 Pp. 205-9.
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the liver that tends to be thick, and by working it
uf® converts it into more useful matter. There is
nothing surprising, therefore, if, in the present
instance also, some of this should be drawn from the
spleen into such organs as communicate with it by
veins, e.g. the omentum, mesentery, small intestine,
colon, and the stomach itself. Nor is it surprising
that the spleen should disgorge its surplus matters
into the stomach at one time, while at another time
it should draw some of its appropriate nutriment from
the stomach.

For, as has already been said, speaking generally,
everything has the power at different times of
attracting from and of adding to everything else.
What happens is just as if you might imagine a
number of animals helping themselves at will to a
plentiful common stock of food ; some will naturally
be eating when others have stopped, some will be on
the point of stopping when others are beginning,
some eating together, and others in succession. Yes,
by Zeus ! and one will often be plundering another,
if he be in need while the other has an abundant
supply ready to hand. Thusit isin no way surprising
that matter should make its way back from the
outer surface of the body to the interior, or should
be carried from the liver and spleen into the stomach
by the same vessels by which it was carried in the
reverse direction.

In the case of the arteries! this is clear enough, as
also in the case of heart, thorax, and lungs; for,
since all of these dilate and contract alternately,
it must needs be that matter is subsequently dis-
charged back into the parts from which it was

1 By this term, of course, the air-passages are also meant ;

cf. p. 305. 313
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1 ¢f. p: 34, note 1. 2 ¢f. p. 121, note 4.

3 Pulmonary vein, or rather, left auricle. Galen means a
reflux through the mitral orifice; the left auricle was looked
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previously drawn. Now Nature foresaw this ne-
cessity,! and provided the cardiac openings of the
vessels with membranous attachments,? to prevent
their contents from being carried backwards. How
and in what manner this takes place will be stated
in my work “On the Use of Parts,” where among
other things I show that it is impossible for the
openings of the vessels to be closed so accurately
that nothing at all can run back. Thus it is in-
evitable that the reflux into the verous artery3 (as
will also be made clear in the work mentioned)
should be much greater than through the other
openings. But what it is important for our present
purpose to recognise is that every thing possessing a
large and appreciable cavity must, when it dilates,
abstract matter from all its neighbours, and, when it
contracts, must squeeze matter back into them.
This should all be clear from what has already been
said in this treatise and from what Erasistratus and I
myself have demonstrated elsewhere respecting the
tendency of a vacuum to become refilled.*

XIv

Anbp further, it has been shown in other treatises
that all the arteries possess a power which derives
from the heart, and by virtue of which they dilate
and contract.

Put together, therefore. the two facts—that the
arteries have this motion, and that everything, when
on rather as the termination of the pulmonary veins than as
a part of the heart. ¢f. p. 323, note 4. He speaks here of a

kind of ‘‘ physiological ” mitral incompetence.
$ Horror vacui. ~
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it dilates, draws neighbouring matter into itselff—and
you will find nothing strange in the fact that those
arteries which reach the skin draw in the outer air
when they dilate, while those which anastomose at
any point with the veins attract the thinnest and
most vaporous part of the blood which these contain,
and as for those arteries which are near the heart,
it is on the heart itself that they exert their traction.
For, by virtue of the tendency by which a vacuum
- becomes refilled, the lightest and thinnest part obeys
the tendency before that which is heavier and
thicker. Now the lightest and thinnest of anything
in the body is firstly pneuma, secondly vapour, and
in the third place that part of the blood which has
been accurately elaborated and refined.

These, then, are what the arteries draw into
themselves on every side; those arteries which
reach the skin draw in the outer air! (this being
near them and one of the lightest of things); as
to the other arteries, those which pass up from the
heart into the neck, and that which lies along the
spine, as also such arteries as are near these—draw
mostly from the heart itself; and those which are
further from the heart and skin necessarily draw the
lightest part of the blood out of the veins. So also
the traction exercised by the diastole of the arteries
which go to the stomach and intestines takes place
at the expense of the heart itself and the numerous
veins in its neighbourhood ; for these arteries cannot
get anything worth speaking of from the thick
heavy nutriment contained in the intestines and
stomach,? since they first become filled with lighter
elements. For if you let down a tube into a vessel

1 ¢f. p. 305, note 2, 2 ¢f. p. 308, note 1.
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! The ‘‘mechanical” principle of horror vacui contrasted
with the ‘physical” or semi-physiological principle of
specific attraction. Appropriateness here might almost be
rendered affinity or kinship. cf. note 2, infra.
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full of water and sand, and suck the air out of the
tube with your mouth, the sand cannot come up to
you before the water, for in accordance with the
principle of the refilling of a vacuum the lighter
matter is always the first to succeed to the evacua-
tion.

XV

It is not to be wondered at, therefore, that only
a very little gnutrient matter] such, namely, as has
been accurately elaborated—gets from the stomach
into the arteries, since these first become filled
with lighter matter. We must understand that tkere
are two kinds of atiraction, that by which a vacuum
becomes refilled and that caused by appropriateness
of quality;! air is drawn into bellows in one way, and
iron by the lodestone in another. And we must also
understand that the traction which results from
evacuation acts primarily on what is light, whilst
that from appropriateness of quality acts frequently,
it may be, on what is heavier (if this should be
naturally more nearly related?). Therefore, in the
case of the heart and the arteries, it is in so far as
they are hollow organs, capable of diastole, that they
always attract the lighter matter first, while, in so
far as they require nourishment, it is actually into
their coats (which are the real bodies of these organs)
that the appropriate matter is drawn.? Of the blood,
then, ‘which is taken into their cavities when they
dilate, that part which is most proper to them and

2 « Related,” ‘‘akin.” ¢f. p. 36, note 2.
2 The coats exercise the vital traction, the cavities the
merely mechanical. cf. p. 165, note 2.
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1 Chap. xiv.
2 These fossae were probably the recesses between the
columnae carneae. 3 On logos cf. p. 226, note 2.
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most able to afford nourishment is attracted by their
actual coats.

Now, apart from what has been said,! the following
is sufficient proof that something is taken over from
the veins into the arteries. If you will kill an animal
by cutting through a number of its large arteries, you
will find the veins becoming empty along with the
arteries : now, this could never occur if there were
not anastomoses between them. Similarly, also, in
the heart itself, the thinnest portion of the blood is
drawn from the right ventricle into the left, owing
to there being perforations in the septum between
them : these can be seen for a great part [of their
length]; they are like a kind of fossae [pits] with
wide mouths, and they get constantly narrower; it
is not possible, however, actually to observe their
extreme terminations, owing both to the smallness
of these and to the fact that when the animal is dead
all the parts are chilled and shrunken.2 Here, too,
however, our argument,? starting from the principle
that nothing is done by Nature in vain, discovers
these anastomoses between the ventricles of the
heart ; for it could not be at random and by chance
that there occurred fossae ending thus in narrow
terminations.

And secondly [the presence of these anastomoses
has been assumed] from the fact that, of the two
orifices in the right ventricle, the one conducting
blood in and the other out, the former* is much
the larger. For, the fact that the insertion of
the vena cava into the heart® is larger than the

4 He means the tricuspid orifice. ¢f. p. 121, note 4.
5 The right auricle was looked on less as a part of the
heart than as an expansion or ‘‘ insertion ” of the vena cava.
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! This ‘“ vein ” (really the pulmonary artery) was supposed
to be the channel by which the lungs received nutriment
from the right heart. c¢f. p. 121, note 3.

2 The coronary vein.

3 Galen’s conclusion, of course, is, so far, correct, but he
has substituted an imaginary direct communication between
the ventricles for the actual and more roundabout pulmonary
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vein which is inserted into the lungs! suggests
that not all the blood which the vena cava gives
to the heart is driven away again from the heart
to the lungs. Nor can it be said that any of the
blood is expended in the nourishment of the actual
body of the heart, since there is another vein?
which breaks up in it and which does not take its
origin nor get its share of blood from the heart
itself. And even if a certain amount is so expended,
still the vein leading to the lungs is not to such a
slight extent smaller than that inserted into the
heart as to make it likely that the blood is used as
nutriment for the heart: the disparity is much too
great for such an explanation. It is, therefore, clear
that something is taken over into the left ventricle.?

Moreover, of the two vessels connected with it,
that which brings pneuma into it from the lungs*
is much smaller than the great outgrowing artery 5
from which the arteries all over the body originate ;
this would suggest that it not merely gets pneuma
from the lungs, but that it also gets blood from the
right ventricle through the anastomoses mentioned.

Now it belongs to the treatise “On the Use of
Parts ” to show that it was best that some parts of
the body should be nourished by pure, thin, and
vaporous blood, and others by thick, turbid blood,
and that in this matter also Nature has overlooked
nothing. Thus it is not desirable that these matters
should be further discussed. Having mentioned,
circulation, of whose existence he apparently had no idea.
His views were eventually correc by the Renascence
anatomists. ¢f. Introduction, pp. xxii.—xxiii.

¢ He means the left auricle, considered as the termination
of the pulmonary ‘‘ arteries ” ; ¢f. p. 314, note 3.

® The aorta, its orifice being circular, appears bigger than
the slit-like mitral orifice. 323
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however, that there are two kinds of attraction,
certain bodies exerting attraction along wide chan-
nels during diastole (by virtue of the principle by
which a vacuum becomes refilled) and others exert-
ing it by virtue of their appropriateness of quality,
we must next remark that the former bodies can
attract even from a distance, while the latter can
only do so from among things which are quite close
to them ; the very longest tube let down into water
can easily draw up the liquid into the mouth, but
if you withdraw iron to a distance from the lodestone
or corn from the jar (an instance of this kind has
in fact been already given!) no further attraction can
take place.

This you can observe most clearly in connection
with garden conduits. For a certain amount of
moisture is distributed from these into every part
lying close at hand but it cannot reach those lying
further off : therefore one has to arrange the flow of
water into all parts of the garden by cutting a
number of small channels leading from the large
one. The intervening spaces between these small
channels are made of such a size as will, presum-
ably, best allow them [the spaces] to satisfy their
needs by drawing from the liquid which flows to
them from every side. So also is it in the bodies of
animals. Numerous conduits distributed through
the various limbs bring them pure blood, much like
the garden water-supply, and, further, the intervals
between these conduits have been wonderfully
arranged by Nature from the outset so that the
intervening parts should be plentifully provided for
when absorbing blood, and that they should never

1 p. 87.
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1 Or we may render it ‘‘corpuscle”; Galen practically
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be deluged by a quantity of superfluous fluid running
in at unsuitable times.

For the way in which they obtain nourishment is
somewhat as follows. In the body! which is continu-
ous throughout,such as Erasistratus supposes his simple
vessel to be, it is the superficial parts which are the
first to make use of the nutriment with which they
are brought into contact; then the parts coming
next draw their share from these by virtue of their
contiguity ; and again others from these; and this
does not stop until the quality of the nutrient sub-
stance has been distributed among all parts of the
corpuscle in question, And for such parts as need
the humour which is destined to nourish them to be
altered still further, Nature has provided a kind of
storehouse, either in the form of a central cavity or
else as separate caverns,? or something analogous to
caverns. Thus the flesh of the viscera and of the
muscles is nourished from the blood directly, this
having undergone merely a slight alteration ; the
bones, however, in order to be nourished, require
very great change,and what blood is to flesh marrow
is to bone; in the case of the small bones, which
do not possess central cavities, this marrow is dis-
tributed in their caverns, whereas in the larger
bones which do contain central cavities the marrow
is all concentrated in these.

For, as was pointed out in the first book,? things
having a similar substance can easily change into one
another, whereas it is impossible for those which are
very different to be assimilated to one another with-
out intermediate stages. Such a one in respect to

2 ¢f. the term ¢‘ cavernous tissue.”
3L x.
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ON THE NATURAL FACULTIES, III xv

cartilage is the myxoid substance which surrounds it,
and in respect to ligaments, membranes, and nerves
the viscous liquid dispersed inside them ; for each of
these consists of numerous fibres, which are homo-
geneous '—in fact, actual sensible elements; and in the
intervals between these fibres is dispersed the humour
most suited for nutrition; this they have drawn
from the blood in the veins, choosing the most
appropriate possible, and now they are assimilating
it step by step and changing it into their own sub-
stance.

All these considerations, then, agree with one
another, and bear sufficient witness to the truth of
what has been already demonstrated ; there is thus
no need to prolong the discussion further. For,
from what has been said, anyone can readily discover
in what way all the particular [vital activities] come
about. For instance, we could in this way ascertain
why it is that in the case of many people who are
partaking freely of wine, the fluid which they have
drunk is rapidly absorbed ? through the body and
almost the whole of it is passed by the kidneys
within a very short time. For here, too, the rapidity
with which the fluid is absorbed depends on appro-
priateness of quality, on the thinness of the fluid, on
the width of the vessels and their mouths, and on
the efficiency of the attractive faculty. The parts
situated near the alimentary canal, by virtue of their
appropriateness of quality, draw in the imbibed food
for their own purposes, then the parts next to them

1 Lit. homoeomerous, i.e. ‘‘the same all through,” of
similar structure throughout, the elements of living matter. cf.
p. 20, note 3, and ¢f. afso the ““cell ”’ of Erasistratus, p. 153.

2 ¢ Delivered,” ¢“ dispersed ” ; ¢f. p. 13, note 5.
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>

in their turn snatch it away, then those next again
take it from these, until it reaches the vena cava,
whence finally the kidneys attract that part of it
which is proper to them. Thus it is in no way
surprising that wine is taken up more rapidly than
water, owing to its appropriateness of quality, and,
further, that the white clear kind of wine is absorbed
more rapidly owing to its thinness, while black turbid
wine is checked on the way and retarded because
of its thickness.

These facts, also, will afford abundant proof of
what has already been said about the arteries;
everywhere, in fact, such blood as is both specifically
appropriate and at the same time thin in consist-
ency answers more readily to their traction than
does blood which is not so; this is why the arteries
which, in their diastole, absorb vapour, pneuma, and
thin blood attract either none at all or very little of
the juices contained in the stomach and intestines.
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INDEX AND GLOSSARY

(The numbers refer to the pages of the present edition; fuller references
will be found in the footnotes.)

Abortifacient drugs, 285
Abortion, 231, 285
Absorpm from digestive tract

(v. 4

Acidity of uri.ne, 245, 287

Activity (function), 13

Adbhesion (prosphysis) of nutriment
to tissues, 39

Affinity, 33

Alimentary canal, 119 309

—— coats of, 23, 2

Allopathic treatment 199

Altemtion (qualltative change),

7, 9, 241, 251
Anadosis (absorgtlon from digestive
tract),
Ansmia, 173
Anasarca (dropsy), 41
Anastomoses (communications be-
tween art.erles and veins), 321
An;xzzgoras ‘ preformationist **
octrin

, 7
Ancient wrlters, value of, 279
Animal life, 3
Animals (v. ’also Hutory, Natural)
—— cold-blooded, 1
—— long-necked, 275
Anorexia (want of appetite), 247
Ao:{ta (main artery of body), 143,

Appetite, 249

Aristotle, et passim (v. also Peri-
patetic S ‘School)

Artows drugs for extracting heads

8
“ Ar& ” ot Nature (i.e. of the living
organism), 5
Arteries, structure of, 283
to-and-fro motion in, 313
—— attraction of air by, through
skin, 317
Artery, pulmonary, 121, 323

GALEN

Art.lﬁcer, 133

9, et
Asepei.s (abeence of eorruption), 201
Assimilation,
Asthenia (weakness), 239
Atomist School in Medicine, 45
Atéaguiary (melancholic) humour

0!
Attraction (. also Horror vacusi)
—_— physiologlcal 45

—— magnetic,
Auricle, left, of heut 315
—— 1 ht of heart, 321

Autho t,y, value of 279
Aversion, 249

Baking, 259

Beauty, 47

Bile, yellowl 63, 12.2’39177 191, 289

ine,

—— black, 203 (v. also Melancholic
humour)

Bﬂef passan ges, mechanical blocking
o

Bmousness, 193

Biology, repudiation of, by Atomist
School, 45

Bladder, urinnry, 51, 53, et passim

—— for bile (. Gail'bladder

Blood-production, 17, 169, 183, 191,

3
Bone, structure of, 327
Bone-marrow, 327
Bo2rb?r,v, gmi (gurgllngs) in stomach,

Bread, constitution of, 11
Bubo il(lswollen lymphatlc glands in

groin), 185
Butchers (as the primitive anatom-
ists), 51
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Caggsver (corpse), experiment on,

(gristle), 329
Catarrh (mucous dlschuge), 215
Caititle (as ;yp ying *‘ herd - moral-

“ Cell *of animal tissues, 153

— nutrition of, 327

Change, qualltat.lve (v. Alteration)
Channeis (v. Morpholoawal hypo-

Cheese-making, 9

Childbirth, 231 285

Children’s game, 2!

Chill, 171, 203 (v. also Cold)
Cholago%ueu (drugs that draw off

Cholem 299
Chorion’ (membrane enclosing un-
boru chlld) 229

Chyle &muislﬂed contents of stom-
ach), (v. E 1on,
Cirrhosis (induration) of liver, 171
Coats (tunics), 23
Cold, action of on skin, 301
Cold’in-the-head, 215 (v also Chill)
Colon (large lnbestine),
lour, 6
Conceptlon of semen, 233
Congius (measure) 111
Coutractlona (0. Pcrwtauu)
Cookin
Corn,
Ooryzn (muoous disc
“ eolds' ), 216

Cyath'us (measure), 65

Decay, 7

Deductlve reasoning,

Deglut.ltiou (swul.lowing), 95, 261,
285, 278

Democritus 153

Deposits (ln tissues), 207

Desire (a, uppetlte), 249, 269

Destruction (act of pe shlng),

Diaphragm (midriff),

Diarrhcea, 247, 299

Diet, 85,179, 256

Dlgestion, cause of, 2438

—— impairment of 185, 217, 237

Digtestive tract, action on food 251,

—_ structure (v. Alimentary Canal)
336

%tractlve power of, 87
harg : now a

Diocles, 51
Disease, definition of, 197
Diseases, the four prlmny, 185
Disjunctive argument, 167
Distribution ( osls) of nutriment
D - umﬁs 67, 3171
o)
Drug:,y&s §85 298 (v. also Poisons)
Dyscmsia (abuonml blendlng of
the four qluallﬁes),
Dysentery, 205
Dyspepsia (v. Indigestion)

Education, 279

Effect (product, work done), 13

Emaciation, 1 i

Emanations, 77

Embryo 225

Emesis (v,

Emplrl J)hyslclm, 69, 193
mulsiﬂu

Eplgastrlo muscles, 237
pigastric muscles

Epalinastlc (a.ttracdve), 117

Erasistratus, 95

Era.sht.rateans, 105

Etna, 259

Eucrasia a(.Hroper blending of the
four qu: 189

Evaporation, 51 87, 251

Experience (v. E’mpwwut phy-

Expulslv)e faculty, 231

Faculty (potentiality), 13
Feeces (ordure from {owel), 255
Fermentation, 209

Fever a; ;9 cause of indigestion, 185

—of blood, 215

—— circular md longitudinal, 263
—— oblique

Filtration, 51 2

Fish, voraciousness of, 269
Flavour, 5

Fluxions, 297

Foetus (unborn child), 233

—— death of, 287
Forced-feeding, 247

Forces, mate 127, 301
Function (actlvﬂy), cause of, 197

Gall-bladder, 147, 245
—— absence of nerves in, 289
Gardens, irrigation of, 325
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Genegis (development of embryo), 19

Germander
Gestation ( cany%ng of embryo by

mother), 229

* QGive-and-take between organs, 295

Gravity (explaining secretion of
urine), 107

Greediness, 271

Growth 27, 137

Gullet, 63’

—— use of, by stomach, 271

—— function of its two coa.u 278
Gurgling in stomach, 287

Habit of body, 6
Hzmorrha, {nmtinal 297
Hemorrhoids (v iles)
Heartburn
Beat mm&a 41 141, 185
tic veins (enterfng vena cava
m liver), 147
Herophil us, 233

Labour (v. Childbirth)

Larynx (voloe-box), involved in

Leswallo o
Prosy,

Leucippus, 153

Lichen (a sldn-dlleue), 2563

Liver, proper tissue of, 311

— {ransverse fissure of, 147

~—— induration of, 171

—— give-and- -take between it and
stomach, 291

Lodestone, 71

Love,

Lulnlx;n (internal cavity of a vessel),

Lycus, 109

Magnetism,
Marrow of l)ones, 327
Mastication, 263
Material forces, 127
Medicin

Hlp%o 9, et passim

mstogemiéu(:tﬁa e groduetion), 21
Iy, na

Homeomeries (slmﬂn.r aam), 169

]Iommopathy, 109,

Honey, 179, 1

Horror vacul (“ Nnture s abhorrence

of a vacuum *’), 99, 1
Humours, the four, orlgin of, 167,

1
Hydngo es (drugs that draw
‘water out of the system), 65

Teus volvulus (obstruction of
bowels; ), 0

[1lusions,

mdigestfon, 135 217 287

Inductive reasonin

Inflammation, 85,

Interaction of any two bodies, 851

Intestine, small, 25

Intestines, structure of, 288

—_— movements of, 243

Ionln.

Im§ntion of gardens and tisswes,

Jaundice, 179, 207
Jojunum (pnrt of small intestine),

Kidneys, 49, 89

GALEN

e, taking of, 269 (v. also
8,
Melancholic (v. Atrabiliary)
Membranes, fmt.al 231, 285 (». also

Chorion)
Menander, 105
Menodotus, 81
Menstrual blood, 181, 171
diseases of, 41

Mis (v.

Molecules (of Asclepiades), 88

Morphological of bile-
secretion, 125, 147

Motion, active and passive, 67

Mouth, lining of, 261

—— digestion in, 253

Mucus, 203, 215

Mouscles, voluntnry,z 3

“ Nature,” 2; its *“ Art,” 67
Nature-lore (v Phyuolow)
Nause:

Nutriment, 41
Nutrition, 31, 149

Obstetric chair, 2
Obstruction of 'boweln 299, 808

Esophagus (¢,
iy fold of fat,

Omentum (m )
overlying the mtlne), 148, 255,

318
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Organism, unity of, 61
Organs, nutrition of 307

Os uterl (mouth of womb), 229
Ovum, human,

Oxidation, 211

Oxygen (v. Pneuma)

Pain, 287

Pmllrmon

Puthglogy;, relatlon to Physiology,
Peasants, 87

Perch (v. F

Peripnt«et.lc (Arlstobellan) School,

Peristalsis (contraction and dilata-
tion), 97, 243 263

Peritoneum, 5

Phidias, 126

Phlllstlon 173

Philotimus 183

Phlegm, 67 201, 21

Phlegmatic temperament 103

“ Physiology,'* 139

Piles, 171

Plané-me 3

Plato, 173 203, 2156

Plethora (oongestlon), 119

Pneuma (as a vlt.al principle), 158;
(as oxygen), 18

Poisons, action of 251

Porch, the (Stolc School), 145
‘““ Pores ”’ (v. Channels)

Portal vein, 147

Potter’s earth 213

Practitioner, 107

Praxagoras, ’51

Praxiteles, 120

" Pretormationlst *  doctrine of
Anaxago

Presentation (prosthesis) of nutri-
ment to tissues, 39

Prevention and Cure,

Principles, the four tundamental
(v. ities)

Prodicus, 201

g""l" ls? otfubetius %g?
ropulsive facul

Prosphysis (v. 4 dgwmm

Prosf hesls (v Prnm!alwn)

Psyche, 3

Psychoiogy repudiation of, by

Atomist School, 45
Pulmonary artery, 121
Pylorus (outlet ol stomach), 239

338

Pylorus, regurgitation through, 289
Pyrrhonists (typical sceptics), 197

Qulallties the four fundamental, 9,
_— derlvative, 21

Relativity,

Renal ve s 107
R.espiration, 175, 305
Retentive facnlty, 225
Rhetoric, 97

Safflower (drug), 67

Ballva, action ot' 253

-Bcammony (drug)

:Schools two oontrasbed, in Medicine,

Scienti.st 197
Scorplons, 263
Sculpture 129

Sects, medical (v. Schools)

Self-wntrol 47

l!ell—education, 279

Semen, 131, 233

Sensation 47

Septum, perforated between ven-

s ricles( of heartpm ¢ blood
erum (watery o ood or
milk), 91, 21

91, 2
Shaping (development of organs), 19
Sieves,
Skin-diseases, 2563 (v. also Leprosy
d Lichens)

an
Slaves, 103
Soclabhlty, 47
Sophistry, 219, 279
Sophlsts %

Speciﬂc selection of nutriment by
Z’lssue? (v. Attraction, physio-

)
Spermatic ducts, 57
Spirit (v. Preuma)
Spleen, function and dlseasesol’ 205
—— ““uselessness "’ of, 143
—27-7&3 an emnnctory of the liver,

Btatue:

Stiug-ray (ﬂsh), bite of, 85

Stoics, 15, 145

Stgg:sach function of, 197, 237, 251,

—— coats of, 261
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Stomach, independent habits of, 271

—_— glve-nnd-take between it and
liver, 291

Stone in bladder, 51

Strength, relative, of different
organs 293

Substa

Superﬂultles (waste-substances), 35,

Swallowi.ng (v. Deglutition)
Symptoms, 13
Synapse, 147

Teeth, 253
Temperament (crasis, mixture of
eléamentary pnncipies), 15, 139,

Temperance, 47

Theophrastus, 139

Thorns, drugs for extracting, 83

Tissues, development of, 21

——their action in producing
humours, 179, 195

Trachea (windpipe), 305

Transference (pa.sslvo motion), 7

Transpiration, 1

[reatment, rinciples of, 199

ﬂ‘ricuspido ce Of heart 321

Tubes, rigid, 119, 317, 3%5

Unity of organism, 61

Ureters, 23, 5

Urine, 51

“ lg:gfess ” organs (Erasistratus),

Uterus (womb), 227

Valgunm tendency to refill (v.

Valves of hea.rt 121, 315
Vaporisation (u anporatm)
Vegetable diet, 35, 179
Vegetative llfe, 3
Velnn, Sstructure of,

‘ arte

rial ** (u. Pulmonary

Do
—— renal, 107
—;1- vena cava (chlef vein of body),

—— collapse of, 119
Ventricles of heart communication
between, 321

vﬁnst School in Medicine, 45
Vivisection, 59, 241, 273
Voluntary mot: tion,

Volvulus (lntestina.l obstruction).

209, 303
Vomiting, 241, 247, 267
— fcal

, 299

‘Waste-products (v. Superfiuities)
‘Whey (v. Serum)

Wine, 2 9 329

Womb (v. Uterus

‘Wounds, 185

Wrestllng, 125

Zeno, of Citium, 9

—me‘ggnterlc 203, 305
rtal, 14 7
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Cambridge.

VELEIUS PATERCULUS, F. W. Shipley, of Washington
University.

VITRUVIUS, F. W. Kelsey, of the University of Michigan.

DESCRIPTIVE PROSPECTUS ON APPLICATION.

London =« =« WILLIAM HEINEMANN.
New York= =« « G. P. PUTNAM’S SONS.
4

[






RVED
27 1953



ey

STANFORD UNIVERSITY LIBRARIES
CECIL H. GREEN LIBRARY
STANFORD, CALIFORNIA 94305-6004
(415) 723-1493

All books may be recalled after 7 days
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