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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 Diological teachers, Professors
Patrick Geddes and J. Arthur Thomsen. 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 seience ; their present separation I believe to
be against the best interest of both,

A J B

22xp Braviovary HosprraL, ALDERSHOT,
March, 1916,
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INTRODUCTION

Ir the work of Hippocrates be taken as repre- Hippocrstes

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 foeus 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 yns Bogin-
to a god Asklepios (called in Latin Aesculapius), g

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
partieularly 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

in Greece.



INTRODUCTION

The temples of Aesculapius were scattered over
the ancient Hellenie 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 lLydropathies, 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 te 4th
centuries, B.c.}) was associsted 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 priesteraft.

Celsus says: “ Hippocrates Cous primus quidem ex
omnibus memoria dignis abh studio sapientine disciplinam
hane separavit.” He means that Hippocrates first gave
the physician an independent standing, separating
him from the cosmological speculator. Hippocrates
eonfined the medical man to medicine. He did with
medical thought what Soerates 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, Hippoerates would not let him regard that
post as sacrosanct. He set his face agminst any
X



INTRODUCTION

tendency tosmystery-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 bis “rights.”

At the dawn of recorded medical history Hippo-
crates stands for the fundamental and primary
importance of secing clearly—that is of elinical 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 eertain
way : that in other words, each *“disense ” tends to
Tun 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 7’ 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 Iaid special emphasis upon the
minutiae of diagnosis.

Observation taught Hippocerates to place un-
bounded faith in the recuperative powers of the
living organism—in what we sometimes call nowa-
days the vis medicatriz Nafurae. His observation
was that even with a very considerable * al-
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



INTRODUCTION

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

xiii
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the atomic doctrine of Leucippus and Democritus,
which had been completed by Epicurus and recently
introduced to the Roman publie in Lucretivs's great
poem * De Rerwm Natura." ‘The disbelief of Ascle-
piades in the self-maintaining powers of the living
organisrn 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 particiiar way in
which the ultimate indivisible molecules come
together (& v mwolp owwddy »Bv mpdrav dnelvov ow-
parwv tiv drafiy) there was developed by his pupil,
Themison of Laodicea, a systern of medicine cha-
racterised by the most engaging siroplicity both of
diagnosis and treatment. This so-called « Methodic "'
system was intended to strike a balance between
the excessive leaning te apriorism shown by the
Rationalist {Hippocratic) school and the opposite
tendency of the Empircists. “A pathological
theory we must have,” said the Methedists in
effect, “but let it be simple.” They held that the
molecular groups constituting the tissues were
traversed by minute channels (wdpoi, “ pores’');
all disesses belonged to ome or other of two
classes; if the channels were constricted the
disease was one of sasis (gréyrwos), and if they
were dilated the disense was ope of flur (fdes).
Flux and stasia 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 2 disease too much as some.
thing fixed and finite, an independent enlily, to be
considered entirely apart from its particular setting,
The Methodists iHustrate for us the tyranny of names.
In ita defects as in its virtues this school has
anslogues at the present day; we are all acquainted
with the medieal 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
were still holding their ground in the 2nd century
A.D., with more or less popular acceptance, when the
grest Galen made his entry into the world of
Graeco-Roman medicine.

xv
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INTRODUCTION

Claudins Galenus was born at Pergamos in Asia
Minor in the year 131 a.p. His father was one
Nicon, a wellto-do architect of that city. <1
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, 1 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 Tadgvds, which means quief,
peaceable, and although the physician eventually
turned out to be & man of elevated character, it is
possible that his somewhat excessive leaning towards
contraversy (exemplified in the following pages) may
have resulted from the fact that he was never guite
able to throw off the worst side of the maternal
inheritance.

His father, 3 man well schooled in mathematics
and philesophy, saw to it that his son should not
lack a liberal education. Pergamos itself was an
ancient centre of civilisation, containing, among
other culture-institutions, a library only second in
importance to that of Alexandria itself; it also
contained an Asclepieum.

_ t On the Affections of the Mind, p. 41 {Kithn's ed.}.

xvi e
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INTRODUCTION

Galen’s training was essentially eclectic: he studied
all the chief philosophical systems of the time—
Platonic, Aristotelian, Stoje, 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, dering a
periad 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 fonr years here he was drawn by
amwbition te 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 Aurelins himself.

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

# ¢bb, 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 sech odium against himself
in medieal circles, that he was forced 1o flee the city,
This he did lrriedly and secretly in the year 168 a.0.,
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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INTRODUCTION

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

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.

%}mquent Galen wrote extensively, not only on anatomy,

gtory of . s -

Galon's physiclogy, and medicine in general, but alse on
legic ; his logieal proclivities, as will be shown later,
are well exemplified in his medical writings. A
considersble number of undoubtedly genuine works
of his have come down to ws. The fall importance
of his contributions to medicine does not appear
to have been recognized till some time after his
death, but eventuaily, ss already poinied out, the
terms Galenism and Greek medicine became prac-
tically synenymous,

A few words may be devoted to the subsequent

history of his writings, '

Byzantine Puring and after the final break-up of the Romun
Madicine, . . . :
Empire came times of confusion and of secial re-

Xviii
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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 Christtan church played a not
inconsiderable part. The Byzantine medieal scholars
were at best compilers, and a typical compiler was
Oribasius, body-physician to the Emperor Julian
{4th century, a.n.); 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
FPersia; here it became implanted, and hence
eventually spread to the Mohammedan world.
Several of the Prophei’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
Arabiens made practically no independent additions
to medicine. They were essentially systematizers and
commentators. * dverrois che il gran comento feo” !

1+ Averrhots who made the great Commentlary ™ (Dante).

Arabian
Medicine,

it was Averrhogés {Kbn Roshd) whe, in the 12th century, -

introduced Aristosle to the Mobammedan world, and the
“Commentary ” referred to waa on Aristotle,

xix
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may stand as the type par excellence of the Mosiem
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 aceuracy, whilst the art of
therapentics, although empiricism did not whelly
lack recognition, was dedaced as a logical se-
gquence from theoretieal {Galenic and Aristotelian}
prernises.”

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 “Arabjan"”
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
medieal 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 medizeval 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 Renasoence.
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 classies, which were brought
to Burope 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 2 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 (e 1460-1524) /
who, having gained in {taly an extraordinary zesl for
the New Learning, devoted the rest of his life, after
refurning to England, to the promotion of the
litterae humaniores, and especially to making Galen -
accessible to readers of Latin. Thus the ¥De
Naturalibus Facultatibus™ appeared in Lendon in__.

xxf
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15623, 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.”

Paracetsus,  But the swing of the pendslum did not cease
with the creation of the liberal © Greek ” party; the
dazzling vision of freedom was te drive some to a vet
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 Baste he sym.
bolically burned the works of Galen and of his chief
Arabian exponent, Aviceuna.

The But the finul collapse of asthority in medicine

Rennscence

Anatomists, could not be brought about by mere negativism.
It was the constructive work of the Renaseence
anatomists, particularly these of the Italian school,
which finslly 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 Sylvins). Vesalius held on his way, how-
ever, proving, infer afta, that Galen had been wrong
xxH
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in saying that the interventricular septum of the
heart was permeable (cf. present volume, p. 321).

Michaet 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 Halians 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 fuunded Wﬁ“‘:‘;
modern experimental physiology and was the first to (15781657,
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 cirenlar as opposed to a to.and-fro
motion. Harvey's great genersalisation, based upon a
long series of experiments in vivo, was considered to
have given the coup de grdce to the Galenic physiclogy,
and hence threw temporary discredit upon the whole
system of medicine associated therewith,

Modern medicine, based upon a painstaking

xxiii
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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 lzbours 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
eonclusive demoanstration of his anatomieal errors. It
is time for us now to turn to Galen again after three
hundred years of virtual neglect: it may be that he
wiil help usto see something fundameuntally impor-
tant for inedieal practice which is beyond the power
even of our mieroscopes and X.rays to reveal. While
the vaiue of his work undoubtedly lies mainly in its
enabling us to envisage one of the grestest 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
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the whole in an articulated “system” showing that
perfect balance of parts which is the essential eri-
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
Stoic school.

Although Galen is an eclectic in the best sense of Infivenceot
. . ip) ton

the term, there is one name to which he pays a very on Galon,
special tribute—that of his illustricus forerumner
Hippocrates. Him on guite & number of occasions
he actually calls “ divine ” {¢f. p. 293},

“ Hippocrates,” he says, “was the first known to
us of all who have been both physicians and philoso-.
phers, in that ke was the first lo recognise what nature
does.”’  Here is struek the keynote of the teach-
ing of both Hippocrates and Galen ; this is shown
in the voleme 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 yahe |
medicine, then this book may be looked on as a Facuities.,
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 Faculiies” 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 biclogical 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 terma Galen meant simply that,
when we deal with a living thing, we are desling
primarity with a unity, which, qud living, iz not
turther divisible ; =}l its paris can enly be understood
and dealt with as being in relation fo this principle of
unity. Galen was thus led to eriticise 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 erganism 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 {§ dwiorts frep diowcet 76 {Gov), with whose
“faculties™ or powers it was the province of oo
ohayia (physi-ology, Nature-lore) to deal. 1t was be-
cause Hippocrates had 2 clear sense of this principle
that Galen cslled him master. ¢ Greatest,” say the
Maoslems, « is Allaly, 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,
xxvi



INTRODUCTION

But we shall not have read far before we discover Guless
that the term Physiology, as used by Galen, stands T
net merely for what we understand by it nowadays,
but alse 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 relection {5Aky) To¥ olxefon}), 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, ete. It is
noteworthy, however, in these latter instances, that
he does not venture to follow out his comparison to
its logical conelusion; he certainly stops short of
hinting that the lodestone (like a living organ or
tissue) assimilales the metal which it has attracted !

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

Against his attempt to “Dbiologize ™' physics may The
be set the couverse attempt of the mechanical ﬁﬁ:ﬁ-‘;ﬁ;:i
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
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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-
pholegical factors; witness his objection o 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 {(rafs 7av fAdr olemiduern
powats, 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 (Joc
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 mufrition, in whieh oecurs a plienomenon
xxviii
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which Galen calls active motion (Sperrus; o)
or, more technically, alteration (dAholwors). This
active type of motion cannot be adequately stated
in terms of the passive movements {groupings and
re-groupings) of s constituent parts according to
certain empirical “laws.” Alteration involves self-
morvemen!, 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 lis
opponents to Aristotle’s work on the ¢ Complete
Alteration of Substance” (p. 9).

The most important characteristic of the Physis

functions of gromth and nulrifion; these are de-
pendent on the characteristic focullies or powers,
by virtue of which each part draws to itself what
is preper or appropriate to it (ro oixelor} and rejects
what is foreign (ro dAAdrpiov), thereafter appro-
priating or assimilating the attracted material; this
assimilation is an example of the welteration (or qaali-
tative change) already alluded to; thas 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 Tums
looked on in three ways, either () as a Suwapus, P
xXin
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faculty, potentiality ; (6) as an évépyen, which is this
Sdrapts in operation ; or (¢) as an ipyor, the product
or effect of the dvépyea?

1 ‘What appear to me to be certain resemblances hetween
the Galenicel and the nodern vitalistic views of Henri
Bergson may perhaps be alluded to here, Galen’s vital
principle, % 7exrwh ¢dois (''crestive growth™), presenta
anglogies with £ Evelution créufrice: both manifest their
sctivity in prodneing gualitutive change {3AAslwets, chunge-
ment) ; in hoth, the creative change cannot be analysed into
a series of stetic states, but is one and continucus, In alen,
however, it comes to an end with the development of the
individual, whereas in Bergson it continues indefinitely as
the evofution of life. The three aspects of organic life may
be tabulated thus e

Bovaus fvépyen Epyor
Work to be done, Work being done.  Work done, finished.
Future aspect. Present aspect. Past, aspect.
Function, Strueture.
The édan vital, A ' thing."
A changing which
cannoct be noder-

stoed as a sum
of static parts;
s constant be-
coming, never
stopping — at
tenst till the &-
~ow is reached.

Bergson's ' teleo-  Bergson's ¢ philo.  Bergoson's i ou-
logical ” aspect, sophical“aspact,  look of physical
seience.”

Galen recognized ' creativeness' (réxwn) in the rervelop.
ment of the individual and its parts {ontogeny} and in the
maintenance of these, but he fuiled to appreciate the ereative
evolution of species {phylogeny), which is, of conree, part of
the same process. To the teleologint the possibilities (5v-
vipeisy of the Physis are limited, to Bergzon they are wn
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Like his master Hippocrates, Galen attached galen's
fundamental importance to clinical observation— Methed.
to the evidence of the senses as the indispensable
groundwork of all medical knowiedge. He had /
alse, however, a forte for rapid generalisation from
observations, and his logical proclivities disposed him

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

hite it must be conceded 3;;1; Galen, following Aristotle,
had never seriously questioned the fixity of species, the
following guotation from his work On Habifa {chap. ii. ) will
show that he must have af least had cecasional glimmerings
of our modern point of view on the matter. Referring o
assinilation, he says: * Just as everything we eat or drink
becomes altered in quality, so of course alse dees the altering
factor iteelf become altered. . . . A clear proof of the as
similation of things which are being nourished to that which
i# nourishing them is the change which cecnrs in plants and
seeds 3 this often goes so far that what is highly nexious in
one soil becomes, when transplanted into another eoil, not
merely harmless, but actually useful. This has been largely
put to the test by those who compose memoirs on farming
and on plants, a5 aleo by zoological authors whe have
written on the changes which occour acecording to the
countries in which snimals live. Bince, therefore, not oniy
is the nourishment altered by the ereature nounrished, but
the latter itself also undergoes some slight alteration, this
slight alierution must necessariy become consideralie in the
course of time, and thas properties resulting from prolonged
habit raust come to be on a par with natural properties.”

Galen fails to see the possibility that the ‘¢ natural” Em-
perties themselves originated in this way, as activities which
graduoslly became habitnal—that is to say, that the effects of
nuriure may become a ““second natuere,” and so eventually
nature itseif,

The whole passage, however, may be commended to modera
biologiste—particulerly, might one say, to those bacterio-
logista who have pet yet realised how extraordinarily refu.
tive is the verin ‘specificity ™ when applied to the subject
matter of their acienice.

xxxi



INTRODUCTION

/ 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
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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.” 1n the Naotural Faculties (p. 55)
he speaks of the bane of sectarian partizanship,
“harder to heal than any itch.” He pours scomn
upon the ignorant  Erasistrateans™ and * Asciepia-
deans,” who attempted te 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
Notural Faculties, Galen deals perbaps less rigorously
with Erasistratus than with Asclepiades. Frasistratus
did at least recognize the existence of » 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 Pneums (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-ealled
“innate heat” (2) A vital principle, conceived a3
being made up of matter in the most subtle
imaginable state {f.e. air). This vital principle be-
came resolved into three kinds: (&) nvebue duowdy
or spirilus naturalis, carried by the veins, and pre-
siding over the subconscious vegetative life; this
“ patural spirit” is therefore practically equivalent
to the ¢iow or “nature” itself. (5) The mvelpa
Lwricdy or spiritus vitatis; 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. (¢) The mvelua Yuywdr or spiritus animalis
{anima = gy}, carried by longitudinal canals in the
nerves ; this corresponds to the vy

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 fundamentai importance of the Poewmna
formed the basis of the teaching of another vitalist
school in ancient Greece, that of the Pnenmatists.

It is unnecessary to detail here the various ways Jalhand

in which Galen’s physiological views differ from those jlon of the
of the Moderns, as most of these are noticed in foot-
notes to the text of the present transglation. His
ignorance of the circulation of the blood dees not
lessen the force of his general physiological conelu-

XXXV
¢ 2



(laten's
Chatneter

INTRODUCTION

sions te 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 seund. 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
Philosoplier ” he outlines his professional ideals, It
is necessary for the efficient healer to be versed in
the three branches of «phitesophy,” viz.: (2} loge,
the science of how to think ; (8) 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—iirstly, 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
sheuld 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 Hippoerates
{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 mether'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 caliousness towards
animals was then customary, men having probably
never thought much about the subject.

Galen is a master of language, using a highly Galens
pelished variety of Attic prose with a precision which Grock Kexe.
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
physiclogical conception which is not now held;
instances are the words anadosis, prosthesis, and
prosphysts, indicating certain steps in the process
by which nutriment is conveyed from the alimentary
canal to the tissues,
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Resders 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, phthisis, 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
guite their modem 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 iaws 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 (3 Aoyixhy Gewple) 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 orgsnism can only be
understood when considered in relation to the
environment of that organism or part. This #s the
foundation for the war that Galen waged 4 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 z 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 wat;ch in the difficult
days that lie shead.)

(8) His realisation of the inappropriateness and
inadequacy of physical formulae in explaining physio-
logical sctivities, Galen's disputes with Asclepiades
over rx wpdra dxelva edpare & dralf, over the dvappa
arotyein xai Anpdiders Syxor, is but another aspect of
his quarrel with the Methodists regarding their
pathological “ units,” whose primary cheracteristic
was just this same drdfen (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 abgorption
from the alimentary canal, the respiratory inter-
change of gases, and the action of the renal
epithelium are susceptible of a purely physiest
explanation.?t

(6) His guarrel with the Anatomists, which was
in essence the same as that with the Atomists, and
which arcse 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,

' ¥n terms of fiitration, diffusion, and csmosis.
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SYNOPSIS OF CHAPTERS

BOOK 1

Cuarter 1

Dintinction between the effects of (a) the organism’s psyche
at goul {b) its physis or nature. The aubﬁor roposes to
confine himself to a consideration of the istter-—the
vegetative-—aspect of fife.

Crarrer I1

Definition of terms. Different kinds of motion. Alferation
or qualitative change. Refutation of the Sophista’ objec.
tion that such change is only a ent, not real. The
four fundamental qualities of Hippocrates {later Aris
totie), Distinction between foculty, actimity {function),
and effect {work or produet).

Cuaprer 111

It ia hy virtue of the four qualities that each part functions.
Boroe muthorities subordinate the dry snd the moist
grinciples to the hot and the cold. Aristotle inconsistent

ere.

Caarrer IV
We must suppose that there are faculties corresponding in

rmumber to the visihle effects {or prodacts) with which we
sre familiar.

CHAPTER V

Geneaaig, growth, and nutrition.  Genesis {embryogeny) sub-
divided inte histogenesie and organogenesis. Growth is
a tridimensional expansion of the solid parts formed
during genesis, Nutrition.
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Crarrer VI

The provess of genesis (embr{ageny} from insemination
onwards. Each of the simple, elementsry, homogeneous
parte (tissues) is produced by a special blend of the four

rimary alterstive factuities {such secondary alietative
aculties being ostopoictic, neuropoielic, efe.). A special
Junrction aud wsre 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 calied diaplustic, moulding, or forma.
[23:

CHarTER VI

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

gama.

Cuarrer VIIT
Nutrition.

Crarprer IX

These thres primary faculties {genesis, growth, nutrition)
have various others subservient to them,

CHAMER X

Nutrition not a simple process. (1) Need of subaidiary
organs for the various steges 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 is snperfivons. (3) Need
of organe of a third kind, fér distributing the pabulam
through the body.

Cuarrer X1

Nutrition anslysed into the stages of application (prosthesss),
adhegion {prosphysis}, and mimiﬁ;tion. The stages
illustrated by certain pathological conditions. Different
shades of meaning of the term nutriment.
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Cuarrer X

‘The two chief medico-philosophical schools—Afomist and
Vitalist, Hippoorates an adherent of the latter school—
his doctrine of an original prineiple or ‘“nature” in
every living thing (doctrine of the unity of the
organism}.

Crarrer XII

Failure of Asclepiades to understand the functions of kiduneys
and ureters. Hisb:‘i’pothcaia of vaporization of imbibed
finids is here refuted. A demonstration of urinary secre-
tion in the Hiving animal; the forethought and artistic
skill of Nature vindicated. Refutation also of Ascle
piades’s digbelief in the special selective action of purgs.
tive drugs,

Cuarrer XIV

While Asclepiades deniea in fole the obvious fact of specific
sttraction, Epicuras {ants the fact, althongh hia
attempt to explain it by the atomic hypothesis breaks
down, Refutation of the Epicurean theory of magnetic
attraction, Instences of specific atiraction of thorns
and snimal poisens by medicaments, of moistare by
corn, ete.

Crarrer XV

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

Cuarter XVE

Hrasistratus, sgain, by hia favourite principle of horror vacui
conld never expiain the secretion of urine by the kidneys,
While, hewever, he acknowledged that the kidneys do
aecrete urine, he makes no attempt to explain this; he
ignores, but doea not attempt to refute, the Hippoeratic
doctrine of specific altraction.  * Servile " position taken
up by Asciepiades and Erasistratus in regarl to this
function of arinary secretion.
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CuarrEr XVII

Three other attempts (by adherentn of the Frasistratean
school and by Lycus of Macedonis) to explain how the
kidaeys come to separate out urine from t«ge blood. Al
these ignore the obvious principle of atiraction.

BOOK It

CrarTES I

In order to explain dispersal of foed from alimentary canal
wid the veina (anadosis) there 18 no need to invoke with
Erasiatratus, the korror vacui, since here again the prin-
ciple of specific at{raction is operative ; moreover, blood
is alse driven forward by the compressing action of the
stomach and the contractions of the veins, Poasibility,
:;}wever, of Krasistratus’s facter playing a certain minor

€,

CuarrEr 11

The Hrasistratesn ides that bile becomes separated out from
the blood in the liver becanse, being the thinner fluid, it
alone can enter the narrow stomats of the bile-duets,
while the thicker biood can anly enter the wider mouths
of the hepatic venales,

Crarrer III

The murphul:gical factors sa%gested by Hrasisiratus are
uite insdeguate to explain biological heppenings.
ragistratus incopaistent with his own statements. The

immanence of the physix or wature; her shaping is not
merely externel like thet of 4 statuary, but involves the
entire subatance. In genesis (embryogeny) the semen ia
the sctive, and the menstrual blood the passive, princi.
ple. Attractive, aiterative, and formative faculties of
the semen. Embryogeny is naturally followed by
growth ; these two functions distinguished,
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Cuasrer IV

Unjustified claim by Erasistratoans that their founder had
associsfions with the Peripatetic {(Aristotelian) achool.
The characteristic physiological tenets of fhat achool
{which were all anticipated by Hippoorates) in no way
agree with those of Erasistratus, save that both recognize
the purposefulness of Nature; in practice, however,
Eragistratus sssumed numerons exce;iltions to this prip-
cipie. Difficuity of understanding why he rejected the
?iological principle of atiraction in favour of anstomical
aetoTs.

Cuarrer V

A further diffieulty raised by Erasistratus’s statement
regnrding secretion of bile in $he liver,

Cuarrer Vi

The same holda with nutrition. Hven if we grent thas veins
may obtain their nutrient blood by virtus of the horror
vacui {chap. i.), how could this explain the nutrition of
nerves? asistrafue’s hypothesis of minute elementary
nerves snd vessels within the ordimary visible nerves
simply throws the difficulty further back. And is
Erasistratos’s minute *‘simple” neeve susceptible of
further anslysie, as the Atomista wounld assame?  1f so,
this is opposed to the conception of a constructive and
artistic Nature which Krasistratus himeself shares with
Hippocrates and the writer. And i his minute nerve is
really elementary and net further divisible, then it
cannot, according to his own showing, contain & eavity ;
therefore the Aorror vaeui does not apply toit. And
how counld this principie “Plily to the restoration {o its
original bulk of & part which had become thin threugh
disease, wliere more matter must become aftached than
runs sway ? A guotation from Erasistratus showas that he
did acknowledge an *“sttraction,” slthough not exactly
in the Hippocratic sense,
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Casprer VII

1r the last resort, the ultimate living elements {Erasiatratus’s
simple vessels) muas draw in their food by virtue of an
inherent attractive faculty lke that which the lodestone
exerts on irom. This the process of anadosis, from
beginning to ead, can he explained without aseuming »
horror vacui

Caarren VIIE

. Erasiatratus’s disregard for the hnmonss. In respect te
excessive formation of bile, however, prevention is better
than cure ; sceordingly we must consider its pathology.
Does blood pre.exist in the food, or dues it come into
existence in the body ? Hrasistratnss purely anatomical
explanation of dropsy.  He entirely avoids the question
of the four qualities (e.g. the importence of innate heat}
in the generation of the humonrs, ete.  ¥Yet the problem
of blood production is no less important than that of
§astrie digestion, Proof that bile does not pre-exist in the

ood. The four fundamental qualities of Hippoerates and
Aristotle.  How the bumours are formed from foed taken
inte the veins: when heat ig in preportionate amoant,
blood results: when in excess, bile; when deficient,
phiegm. Various conditions determining cold or warm
temperaments. The four primary diseases resnit each
from excess of one of the four gualities. Erasistratus
unwiilingly acknowledges this when he sscribes the
indigestion ceeurring in fever to impaired function of the
stomusch, For what causes thia functio luesa ? Proof
that it is the fever (excess of innate heat),

If, then, heat plays so important a part in abnorial
funectioning, so must it elso ir normal (ie. causes of
encresie involved in these of dyserasia, of physiolegy in
those of pathelogy). A like argument explaing the
genesis of the kumours. Addition of warmth to things
already warm makes them bitter; thus hopey turns to
bile in people who are already warm; where warmth
deficient, as in old people, it turns to useful biood. This
iawsa proof that bile does not pre-exist, as such, in the

*Iviii
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CHaPTER IX

The functions of orguns alsc depend on the way in which the

four qualities are mixed—e g. the contracting faretion of
the stomach. Trestment only possible when we kaow
the camnses of errors of fnnetion. The Krasistrateans
praciically Empiricists in this respect. On an a.p})recia.-
tiotr of the meaning of a dyscrasie follows naturally the
Hippoeratic principle of treating opposites by opposites
{e.. cooling the overheated stomach, warming it when
chilled, ete.). Useless in treatment to know merely the

function of each orpan; we must know the bodily

condition which upsets this function, Blood is warm and
moiat. Yellow bile is warm and {virtually, though not
apparently)dry. Phlegm is cold and meist. The fourth
g;msible combination (cold and dry) is represeated by

wck bile. TFor the clearing out of thia hnmour from the
blood, Nature hag provided the spleen-—an orgsn which,
according to Erasistratus, fuifils no purpose.  Proof of
the importance of the spleen is the janndice, toxaemia,
etc., occurring when it is diseased. Erasistratus’s fuilure
to mention the views of leading authorities on this organ
shows the hopelesaness of hia position. The Hipposoratic
view has now been demonstrated deductively snd in-
ductively. The classical view as %o the generation
of the homours. Normal and pathologicsl forme of
yeliow and hiack bile. Part played by the innate
heat in their production. Other kinds of bile are
merely transition-stages between these extreme fypes.
Abnormal forma removed by liver and spleen re.
spectively. Phlegm, however, does not need a special
excrefory organ, a8 it can apdergo entire metabolism: in
the body.

Need for studying the works of the Anpcients care-
fully, in order to reach a proper understanding of thia
subject. :

xlix
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SYNOPSIS OF CHAPTERS

BOOK I

CHartEn §

A recapitulation ef certain points previously demonstrated.
Every part of the animal has an attrective snd an
alterative {assimilative} faculty ; it attracts the nutrient
juiee 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, hewever, be followed by adhesion and
assimilation if each part did not also possess & faculty
for refaintng in posmtion the nutriment which hag been
applied. A priori necessity for thig refentive faculty.

Crarrer II

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

Cuarrer HE

Exercise of the retentive faculty particnlarly 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.
seteristic signs and symptoms of Eregns.ncy‘ Tight grip
of uteros on growing embryo, and accurate closure of os
uteri during operation of the retentive faculty.
Dilatation of os and expulsive petivities of uterus at full
term, or when foetus dies. Prolapse from undue exercise
of this faculty., Role of the mudwife. Accessory muscles
in parturition.

Cuarrss IV

Same twe faculties seen instomach.  Qurglings or borborygmi
show that this organ is weak and 18 nos gripping its
contents tightly enough. Undue delay of food in a weak
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gtomach proved not to ba due te narrowness of pylorus:
length of atay depends on whether digestion (another
instance of the characteristically vital process of alfera-
tion) has taken place or not. Erasistratus wrong in
attributing digestion merely fo the moechanieal action of
tho stomach walls. When digestion completed, then
pylorus opens and allows contents fo pass downwards,
Juat as os uteri when development of ambyro completed,

Cuarter ¥V

If attraction and eliwinstion always proceeded puri pmasu
the content of these hollow orgrfns %ncluding gz;ci‘tbladde;
and urinary bladder) would aever vary in amount, A
relenlive facully, therefore, also logically needed. Its
existence demonstrated. Expuision determinad by quali-
tative and quantitative changes of contents. “Disrrhoea ™
of stomach. Vemiting.

Csarrer VI

Every organic part hes an appefite and aversion for the qualis
ties which are appmrriat.e and foreign to it respectively,
Atiraction necessarily leads to a certain bengfit received,
This again necessitates retention,

Cuarrer VII

Intersction 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 amonnt of alteration varies with
the different organs ; thus a partial alteration is effected
in mouth by sahive, but mueh greater in stomach, where
not only gastric juice, but zlso bile, pnenma, innste heat
(t.¢. oxidation 1), and other powerful factors are brought
to besr on it ; need of considerable alteration in stomach

It
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as & transition-stage between food and blood ; appear-
ance of fneces in intestine another proof of great altera-
tion effected in stomach. Asclepindes’s denial of real
ualitative change in stomach rebutted. Erasistratus's
3&!1%&1 that digestion in any w:f resembles a boiling
process comes from his takimg words too literally,

Cuarrer VIKI

Erasistratus denies that the stomach exerts any pull in the
act of awallowing., 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 a4
fronte {sttraction), whilat its outer coat exercises through
the contraction of its cirealar fibres a vis a tergo (pro-

ulsion}; the latter also comes inio play in vomiting,
e stomach zaes the oesophagus as & kind of hand, to
draw in ite 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 fonr faculiies which subserve nutrition are thus
*  apparent in many different parts of the body.

Cuarrer X

Need for elahorating the statements of the ancient phywi.
cians, Superiority of Ancients to Moderns. This atate |
of affairs can only be rectified by & really efficient|
education of youth. The chief requisites of such ani
sdncation,

Caaprer X1

For the sake of the few who really wish truth, the argument
wil] be continued. A third kind of fibre--the obiigue
aubserves refention 3 the way in which this fibre is
dizposed in different coats.

lit
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Crarrer XII

The factor which hrings the expulsive faculty into sction is
esgentiaily & condition of the organ or its contenta which
is the reverse of that which determined satiraction.
Anslogy between abortion and normal riurition.
Whatever produces discomfort must be expes';ad‘ That
discomfort alse doetermives expulsion of contents from
gail-hiadder is not so evident ae in the case of stomach,
utrerbu:éurimry badder, ete., but can be legicaliy demon-
strated.

Crarrzr XHI

Expulsion takes place (,hrough the same channel as attreetion
{¢.g., in stomach, gall-bladder, uterus). Similarly the
delivery (anadosis} of nutriment to the liver from the
food.canal vid the mesenieric veins may have its direction
reversed. Continuwous give-and-take between different
parts of the body ; superior strength of certain parta ia
natural, of others scguired. When lver containa abund.
ant food and stomach depleted, latter may draw on
former ; this occurs when animal can get nothing to eat,
and so preventa slsrvation. Bimilarly, when one part
becomes over-distended, it tends to depoait. its exoeas in
some wesker part near it ; this passes 1t on to some still
weaker part, which cannot get rid of it ; henece deposits
of variova Kinds, Further instances of reverssl of the
normal direotion of anadosis irom the food eanal through
the veins. Such reversal of functions would in any csse
be expected o priori. In the vomiting of inteatipal
obstrnotion, matter may be carried backwards sll the
way from the intestine to the mouth ; not aurpﬁs;gg,
therefore, that, under certain circomstances, food.
material might be driven right back from the skin.
surface to the slimentary canat (e.g. in excessive ohillin
of surfaes} ; not much needed to determine this reveren.
of direction.  Action of purgative drags upon terminals
of veine ; one part draws from another until whele bod
participates ; similarly in intestinal obatruction, eac
part passes on the irritating substence to ite weaker

liii
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neighbour, Reversal of direction of flow occurs not
merely on oceasion but also copstently {as in arteries,
tungs, heart, ete.}. The varions stages of normal susri-
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 she parts of the body to a lot of animals
at a feast. The valves of the heart sre a provision of
Nature to prevent this otherwise inevitable regurgita-
tion, though even they are not guita efficient.

Crarrer XIV

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

the atmosphere, and the deeper onos a fine, vaporous
biood from the veins and heart. Lighter mattersuch as
air will always ba drawn in in preference to heavier;
thia iz why the arteries in the food-cansl draw in prac-
tically none of the nririent matter contained in it.

CruarTer XV

The two kinds of attraction—the mechanical attraction of

hiv

dilating beilows mnd the ** physieal” {vital) attraction
by Iiving tissue of nutrient matter which is specifically
allied or appropriate to it., The former Kind—that
resulting from herror vaewi--acts primarily on light
matter, wheress vital atirsction llas 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 jta walls, the second kiand,
Application of this to gueation of contents of arteries ;
anusiomoses of arferies and veinsg. Foraming i snfer-
ventricular septum of heart, allowing some blood to pass
from right to left ventricle, KLarge size of aorta probably
due to fact that it bot 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 alsc somse
light vaporous blood, which certsin parts need more

P e
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than the ordinary thick blood of the veins, The organic
parts must have their blood-supply sufficiectly near to
sllew them to sbsorb 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 & series of intermediate
stages must pracede complete assimilation ; for example
r;;::‘row iz ar intermediate stage between blood an
e.

From the generalisations arrived at in the present work
we can deduce the explanation of all kinds of particular
phenomens ; an instance i8 given, showiﬁ the co-opera-
tion of various factors provicusly discussed,

1v
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GALEN
ON THE NATURAL FACULTIES?

BOOK 1 .
i

Since feeling and voluntary motion nre peculiar o
animals, whilst growth and nutrition are common to
plants as well, we may look on the former as effects
of the soul? and the Jatter as effects of the aafure.’
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 questien zegeiafive, and the
other rensory, this person is not saying anything else,
although his Janguage is somewhat umisual. We,
however, for our part, ave convineed 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 wlich
the bulk of people are accustomed to use, und we
say that animals are governed at once by their soul
and Dby their natnre, and plants by their nature
alone, and that growth and nutrition are the effects
of nature, not of soul
Like Aristotle, however, he piso ascribes quuesi-vital pro.
perties to inanimate things, ¢f. Introduction, p. xxvii.

¥ Ergon, here vendered an effier, is literally & work or deed ;
strictly speaking, it is something done, completed, s distin.
guished from eneryeiz, which is the actual doing, the activity
which prodnuves thisergon, of) p. 13, and Introdnetion, p. xxx.

? ik, peyehie, Lat. andme. Gk, physis, Lot natura,
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ON THE NATURAL FACULTIES, L n

I

Taus we shall enquire, in the conrse of this
treatise, from what facultier 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 mereiy an explanation of
terms but at the same time a demonstration of the
effects of nature. :

When, therefore, such and such a body wndergoey
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 motign.!
Accordingly, when it departs in varions ways from
its pre-existing state, it will be said to undergo
various kinds of metion. Thus, if that which is
white becomes black, or what is black becomes
white, it undergoes motion in respect to colowr; or
if what was previously sweet now becomes bitter, or,
conversely, from being bitter now becomes sweet, it
will be said to underge motion in respect to flavour;
to both of these instances, as well as to those
previously mentioned, we shall apply the term
qualilative motion. And fnrther, it is not only things
which are altered in regard to colour and #avour
which, we say, undergo motion ; when a warm thing
beeomes cold, and = cold warm, here too we speak
of its undergoing motion ; similarly nlso when any-

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

would rather cali chanye. ¥t incindes various kinds of change,
s well as movement proper. <. Introduction, p. xxix,

3
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T “Conveyance,” *transport,” *‘transit’’; purely mechani.
cal or paseive motion, as distinguished from alferation (quali-
tative change).

¢ Waxing and waning,” the latter literally phthisiz, n
waating or **decline;” of. Seotch diwining, Putch verdwifnen.
* Becoming and perishing: Latin, gencratio ef corvuplio,

44 Ad sabstantiam prodactio sew ad formam processns
{Linacre),

6



ON THE NATURAL FACULTIES, L n

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

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

These two kinds of motion, then, are simple and
primary, while compounded from then we have gromih
and decay,® as when a small thing becomes bigger,
or & big thing smaller, esch retaining af the same
time its particular form. And two other kinds of
motion are generis and destruction,® genesis being &
coming inte existence,* and destruction being the
opposite.

Now, commeon to all kinds of motion is change from
the pre-existing stale, 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 ehange occurs in
reality. Thus some of them hold that all such
phenomena are tricks and iliusions of ocur senses;
the senses, they say, are affected now in one way,
now in anether, wherveas the nnderlying substance
does not admit of any of these changes to which the
names are given, Others {snch as Anaxagoras)® wiil
have it that the qualities do exist in it, but that they

8 < Preformationist 7 doctrine of Anaxagoras. To him the
apparent alteration in qualities took place when & number of
minute pre-existing bodies, all bearing the samo guality,
came together in anfficient numbers 6 impress that quality
on the sensen. TFhe factor which nnited the minnte gnality.
bearers was Nons, * In the beginning,” says Anaxsgoras,
*¢zlt thinga existed together—then came Nons and bronght
them into order.” 7
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! e ea alteratione quae per totam it snbstantiam * {Lin.
sere). 2 The systemativer of Stoicism and snceessor of Zeno.
* Note characteristic impatience with metaphysics. To
Galen, as to Hippoerates and Aristotle, it sufficed to took en
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ON THE NATURAIL FACULTIES, §. n

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

Now, if 1 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, aud after him by Chry-
sippus,? I musi 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, whoe
lived much earlier than Aristotle. In faet, of all
those known to us who have been both physicians
and philosophers Hippocrates was the first who took
in hand to demanstrate that there are, in all, four
mutwally 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 underge an intimate mingling
with one another; and at least the beginnings of the
[reofs to which Aristotle later set liis hand are to be
found first in the writings of Hippocrates.

As to whether we are to suppose that the substancer
aswell as thelr qualities nndergo this intimate mingling,
as Zeno of Citinn afterwards declared, I do not think
it necessary to go further into this guestion in the

present treatise;® for immnediate purposes we only

the gualitative differences apprehendel by the senses as
fundamental. Zeuo of Citium was the foander of the Stoic
school ; ou the further anal%vsis by this school of the qualities
into bodlies of. p. 144, note 3.
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rals Ppreyriv alpa wepieyopevoy Efer. rai parvepidps
rodre THY TOV dperdBAnTa té orocyeia Tilepévo
dEehéyxer Sokav, Bamep olpar xal Tolhatov eig
v Tot Alyvov $Abya ratavaekbueror Gway
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' A rallying-groand : lit. a place where two gleny meet.

¥ Thus according to Gompers ((freek Phinkers), the hypo
thesis of Anaxagoras was that **the hread . . . alread
tainerd the conntless forms of matter os sich whic the
burman body displays.  Their minuteness of size wonld with.
shraw them from o perception,  TFor the defect or ¢ weak.
ness' of the senses is the narrowness of their receplive ares,
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ON THE NATURAL FACULTIES, L u

need to recognize the complele alleration of substance.
In this way, nobody will suppose that bread repre-
sents a kind of meeting place ! for bone, flesh, nerve,
and all the cother parts, and that each of these
subsequently becomes separated in the body and
goes to join its own kind ;? 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, us alse, for that matter, does the oil
which is entirely nsed np in the flame of the lamp,
or the faggots which, in a somewhat longer tine,
tarn into fire,

I said, however, that 1 was not going tu enter into
an argument with these people, and it was only
hecanse the example was drawn from the subject.
matter of medicine, and because ] 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 shaell devete
entively, as we originally preposed, le an engniry
into the number and character of the faculties of
Nature, aud what is the effect which each naturally
‘Fhese elusive particles sre rendered visible and tangible by
the ;}mcess of rufrition, which combines them.”

3 Therefore the biasod must have come from the bread, The
food from the alimentary eanal was supposed by {ialen to be
converted into blood in and by the portal veing, of. p 17,

4 By “‘elements™ is meant all homogeneous, amorphous
subatances, sucly as metals, &e., as well as the elementary

tigages,
Il
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iH
Buot péy ody xal § ¢A&Yr xal 1év dAhwy

£ 3 o b ¥ ~ L4 b
amdyTww éxartor Sd Tiv éx TEY TeTTdpLY WoLAY

' Work er product. Lat. epur.  of p. 3, note 2,

# Operation, sctivation, or functioning, Eab. actio, of for, cit.

3 {.e. a congomitant {recondaty) or passive affection. Galen
is contrasting active and passive "motion.” of, ]i’ 8, note t,

¢ Ag already indicated, there ia no exact English eqguiva.
leat for the Greek term physis, which is a principle immanent
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ON THE NATURAL FACULTIES, L w-nt

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 aclivily is the
name 1 give to the active change or mofion, and
the cause of this 1 call a feculty. Thus, when
food turps into blood, the motion of the food is
passive, and that of the vein active. Similarly,
when the limbs have their position aitered, it is the
muscle which produces, and the bones which under-
go the motion. In these cases | call the motion of
the vein and of the mmscle an activity, and that of
the food and the bones a symplom or affection? sinee
the first group undergoes alleration and the second
group is merely fransported.  One might, therefore,
alse speak of the aclivity as an effect of Nature—
for example, digestion, absorption,® blood-production;
one conld not, however, in every ease 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.

1614

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

in the animal itself, whereas onr term * Natnre” suggests
something more trauscendeut 3 We are fomed often, however,
to employ it in defanlt of a better word, . 2, noto 1.

5 In Greek anadesis, This provess mcln e two stages :
{1) transmission of foo:l from alimentary cenal to liver (mt,her
1nore than our ** absorpiion '} ; (2) further tranamiasion fmm
Tiver to tisanes. Anadgs:s is lit. & yielding.up, a ** delivery;”
it may sonwetimes be rendered ‘* dispersal”™  ¢* Distribution”
{digdosia} is a further stage; «f p. 163, note 4, 13
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ON THE NATURAL FACULTIES, L m

fies) ave mixed. There are, however, 1 considerable
nunber of not undistingnished men—plilosophers
and physicins— whe refer netion to the Warm and the
Cold, and who subordinate to these, ns passive, the
Dry and the Moist; Aristotle, in fact, was the first
who attempted to bring Lack the canses of the
various special sctivities to these principles, and he
was followed later by the Stoicschool. These latter,
of conrse, could logically make active principles of
the Warm and Cold, since they rvefer the change of
the elements themselves inte one another to eertain
diffusions and condensations.®  This does not hold
of Aristotle, however; seeing that he employed the
four gnalities to explain the genesis of the elements,
he ought properly to have also referred the cuuses of
all the special activities to these. How is it that he
nses the four qualities in his book ** On Genesis and
Destruction,”  whilst in  his “Meteorology,” his
“ Problems,” and many other works he uses the two
oniy? 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 happensin 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 ns in his
work “ On Genesis and Destruction,” not as a matter
of simple statement, but with an accompanying
demonstration, 1 have, lowever, also investigated
these questions, in so far as they are of value to =
physicizn, in my work “ On Temperaments.”

% Bince lieat and cold tend to canse diffusion and condensa.
tion respectively,
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4%

Tne so-called blovd-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 i 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 alse fulls 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 facully. Thus we say that there exists in the
veins a bleod-making faculty, as also a digestive?
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.
H, therefore, we are to investigate methodically the
number and kinds of facaltics, 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

Tur effects of Nature, then, while the animal is
still being formed in the womb, are all the different
party 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 sctivities corresponding to the three effects
wnentioned are necessarily three—one to each-—

b Lit. haematopoietic.  ¢f. p. 1], note 3. 2 Lit. peptic.
* it aphygane, v7
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1 (enesiz corresponds to the injrauterine life, or what we
may call embryogeny. Alteration here means histogenesis
or tissue-production ; shaping or mowlding {in Greek diaplasix)
nteuns the ordering of these tinsnes inuto organs forganogenesis).
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namely, Genesis, Growth, apnd Nutrition. Cenesis,
however, is not a simple activity of Nature, but is com-
pounded of alferation and of shaping.t That is to say,
in order that bone, nerve, veins, and all other [tissues)
may come into existence, the wnderlying substance
from which the animal springs must be altered; and
in order that the substance so altered may acquire
its appropriate shape and pesition, 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 malerial of the animal, just as wood is
the material of a ship, and wax of an image.

Gronth is an increase and expansion in length,
breadth, and thickness of the solid parts of the
animal (these which have been subjeeted 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 alleration to-
gether with shaping,

The seed having been cast into the womb or inte
the earth (for there is no difference),? then, after a
certain definite period, a8 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 gualities

2 of. p. 28, note 4,

* Note inadeguate aualogy of semen with fertilised seeds
of plants (i.e, of gumete with zygote). BStrictly spesking, of
course, semen corresponds to polien.  «f. p. 130, note 2,

*i.e. the four privary qualities ; of. chap, i, supre. ig

c 2
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! Varions secondary or derivative differences in the tissnes,
Note pre.eminence of sense of toncl.

® De Anima, . el seq,

¥ Lit. homoeomerons=of sunilar paris thronghont, *'the
same all threugh.” He refers to the elementary tissnes,
comceived as not being susceptible of further analysia.
20
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which naturally derive therefrom.! These deriva-
tive qualities, you are acqusinted with, if you have
given any sort of scientific consideration o the
question of genesis and destruction. For, first and
foremost after the gqualities mentioned come the
other so-called fangible 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.? And of course you know those whici
appeal to taste, smell, and sight. Therefore, if
you wish to kmow which alterative faculties are
primary and elementary, they are moisture, dry-
nesg, 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 sensihle elements. The
name sensible elements is given to all the homogeneous
parts of the body, and these are to be detected
not by any system, but by persenal observation of
dissections.

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 whieh 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 iz hers ceslled an aufoptes or ‘‘eye witnems.”
Our medical term aqufopsy thus means literally a persona
ingpection of internal parts, ordinarily hidden, ]

# d.e. *“slterntion” is the earlier of the two stages which
comnbitute embryogeny or * genesin,” ¢f. p. 18, note 1.
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' The terms fialen actually uses are: ostopoietic, newro-
poietic, rhondropoietic.
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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 ? flesh of the liver is of this kind
85 well, also that of the spleen, that of the kidneys,
that of the Jungs, 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,® 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
pnlsate nor do they consist of two coats; and they

t As we shoull aay, parenchyma (& feriy used by Erasis-
tratus).

¥ These were sll the elementary tirsues that Aristetle, for
exmmple, had recognized ; other tissues {e.y. flesh or muscle}
he believed to be compiexes of these,

4 Or funics. * {.e, tissues,
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! As, for example, Aristotle bad held; ¢f p. 23, note 3.
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ON THE NATURAL FACULTIES, I. w1

are not veins, since they neither contain bloed, 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!" someocne 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 Hippoerates,” 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 ocutgrowth inte the
intestine,? the shape of the inner cavities, and the
like, have ail been determined by a facuity which we
call the shaping or formative facultyt; this faculty
we also state to be arfislic—nay, the best and highest
art—doing everything for some purpose, so that

T Lit. syntheals.

3 this is t the duodennm, coneidered as an out-
growth or proleagation of the stomach towards the in-

testines,
4 ef. po 19, note 2.
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ON THE NATURAL FACULTIES, 1. vivi

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

Vi1

Passing now to the faculty of Growth! let us
first mention that this, too, is present in the foetus
in ufero 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 thembdelves 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 notritive
faculties are accessory-—in facet, 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 ceals which
we have just called elementary, homogeneous, and
simple. And I shall state in what way they gain this
extension in every direction, firsst giving an iHustra-
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 net to injure them. This is a common

? f.e. to the altovative and shaping faculties {Listogenetic
and organogenetic).

2 If the reading is correct we can only suppose that {alen
meant the embrys.
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ON THE NATURAL FACULTIES, I wn

game in the district of Ionia, and among not & 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 xub 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
hecome. But, if the childien were able to bring
nourishment to this thin part, then they would make
the bladder big in the sane 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 elear to you that natrition
is & 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 grewth,
not a true growth. And further, te be distended
in all direclions beiongs only to bodies whose
growth is directed by Nature; for those which are
distended by us undergo th;s distension in one
direetion 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.



GALEN

Kal Totr éoTw % alifnews dvev i émippeovons
T€ Kai mwpoawharToudns Tpopis wn Svvapévy
yevéebar,

Vil

Kai rolvur 6 Moyos djweww foikev 6 wept i
Opéyrews, bs 83 Noimas dori xai Tpitos dv éf
dpxis wpotBéucla, Tol ryap émippiovros v eider
Tpedis wavti | popiy Tol Tpedoulvov cwpaTos
wpoawAarTopévou Bpds pév 4 évépyeia, Gpemrins
3¢ Sdvapes ) alria. dAhoiwais péy 8y xdvratfa
10 ryévos T évepyeias, AN oby olamep 3 dv Th
yevéoer. drel pdv ydp olx bv wporepoy HoTepov
éyévero, watd B¢ viw BpéYur 1o Oy eyoréte
auvefouototrac T émeppéov kal Sid tobr' edhiyws
éeelrny uév THY dAAoiwowr yéveai, Taivryr &
ékopolwaw dvépacar,

IX

"Eneady 3¢ wepi Thv Totdr Svvdpewy TS pucewns
abrdpres elpnrai xal paiverar undeuids dAAys
ksl b -~ 4 b o T -~
wpoadeciafar 16 {Pov, Eyov e kal drws avknfi
Yo e o s
xai bwews Terewwlf kal brws &ws wrelorov Bagu-
~ r b - o ’ ~ o I L4
Aaxfn, dofec pév dv lows ikavis Eyewr ¢ Aoyos
otrros fidy wai mdoas dEnyeiafar Tas THs Pioems
Surdpeas, &AN & Tic wdhw évvorioeer, ws ol-

kil



ON THE NATURAL FACULTIES, L vn1x

Such then is growik, and it cannet ocenr without
the nutriment which flows to the part and is worked
up inte it.

Vit

WEe have, then, it seems, arrived at the subject
of Nautrition, which is the third and remaining con-
siderativn 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 nufrilion, and its cause is the
nutritive faculty. Of course, the kind of activity
here involved is also an giteration, but not an altera-
tion like that occutring 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, asvimilation.

IX

Now, since the three faculties of Nature: have
been exhaustively dealt with, and the animal would
appear not to need auy others (being possessed of
the means for growing, for atiaining 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

}ie. not the pre natal development of tissue already
deseribed.  ¢f. chap, vi.
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! Administration, lit. ** economy.”
2 The activation or functioning of this faculty, the faculty
in actunl operation. ¢f, p. 3, note 2,
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ON THE NATUBRAL FACULTIES, 1. ix~x

yet touched upon any of the parts of the animal {1
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 io 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 facultics. Now, these which the
faculties of generation and growth require have
been stated. I shall now say what ones the nutritive
faculty requires,

X

Fox 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 nuiritive foculty. For since the action of this
faculty # is aswimilation, and it is impossible for any-
thing to be assimilated by, and to change into
anything else unless they already possess a certain
communsly 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 ease of those from which it can do so, it
cannot do this at once. Therefore, by reason of

L ¥ -1 ra.pplnrt commun st une affinité” (Daremberg).
* Socistatem aliynam cognstionemque in gualitatibus” (Lin-
acre).  of, p. 3, note 2,

33



21

GALEN

T dvdykny TAaovey Spydvwy ENNowTIGY ThS
Tpodiis Exaaror | Ty Lwwy xpple. e pév ydp
0 Eav@ov epuﬂpov fyemrrm xai 70 epm?por Etwﬂov,
anAfs ral pids Se.-,-raa e al)\o;wo'ews" fva 8¢ 1o
Aevxor péhay xai 0 péhav hevwdy, dracdy vév
perafv.  xal Tolvvy xal to palaxdraTov ovk dy
dpbws axinprarov xal T arlnpbraroy otk &v
afpows palaxdratey ryévoito, Pdamep ovSe 6
SvowdéoTarov etwdéaraToy 00d e;ﬂralw 70 €tto-
Séoraror Suawdéararor éfaiduns yévour dv.

T1és ofv €€ alparos baroiy &v wore révotro pn
wayvrfévros e wpoTepov éml wheloTor avTol xal
reveavBévros % ws ¢F dprov To alpa w) xava
Bo axt‘.f pév  damobepévou 'r?w AevkeTyTR, KOGT
an’“X” 8¢ hap,ﬂavav'roq THY epu&pom’ra. crapxa
pev yap é‘;‘ a pa-mq ryevsa&m pgm'rov' €l ry&p as‘
TGO’G”TGV ab‘Tﬂ Waxvve‘l.elf 7} ¢U0‘5§‘; wg Uua"rﬂo‘&v
TIVG o'xew xai ,uqxe'r elvas pv'rov, % m‘pm’q xal
veoranyys obrws dv ey odpf" daToiv & lva yévy-
Tat, TOAAOD pev aewas xpomv, woAAG & ¢ epryama.q
xal peraBoris 9 alpare. i 8¢ xai TH ap‘rg}
xal mohy pdAXov Opidalcivy xal Teirhg xal Tols
opotors mapTiAIDS &:e’rm THs dAAodaews els
aluaros yéveaw, 0082 Tobir’ d8ylov,

"By pév 8% robr’ alviov votr moAAa ryevéofas Ta
nepl THY ThHs rpodfs aXholwow Spyava. Sevrepov
8 4 Tév meprrwpdrov ¢vois.  de yip x'nr&
Boravéy 0¥ GAws Surduela 'Tegbwﬂm, KaiTot

6 Booknpdrwy Tpedopcroy, oiTws Imo padavi-

1 Lit, “necess:t—y 3 more restrictive, however, than oar
“law of Nasure.” ¢f. p. 314, note L

* His point is that no great change, in eolours or in any.
thing else, can take place at one step.
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ON THE NATURAL FACULTIES, 1. x

this law} every animal peeds several organs for
altering the nutriment. For in order that the yelow
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 inte bone, with-
out having first become, as far as possible, thickened
and white? And how could bread turn inte blood
without having gradually parted with its white.
ness and graduaily sequired redness? Thus it i
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 wmuch elaboration and transformation of the
bleod, 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 man
organs concerned in the alteration of food,
second reason is the nature of the superfluities.® For,
as we are unable to draw any nourishment from
grass, although this is possible for cattie, similarly
we can derive noarishment from radishes, albeit not

3 Not quite our ‘* waste producis,” gince these sre con
sidered aa being partly synthetic, wherens the (ireek peritfo-
mate wore simply superflucus subatanees which could not be
used and were thrown sside.
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! Note * owr natures,” ¢f. p. 12, note 4; p. 47, note J,

# The term oixeios, here rendered appropriute, is explained
on p. 33, ¢f nlso footnote on seme page, Linacre often
translated it conveniens, and it may usnally be rendered
proper, peculiar, own special, or own particufar in English,
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to the same extent as from meat; for almost the
whole of the latter is mastered by our natures?t:
it is transformed and altered and constituted useful
blood ; but, in the radish, what is appropriate ? and
capsble of being altered (and that only with diffi-
culty, and with much labour) is the very smallest
part; almost the whele 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-
#uities 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
putrition. For those of them which have to do with
p- 319, note 2, With Galen's olxelos rnd &aAdrpws we may
compare the German terms eigen and fremd used by Aber.

halden in connection with his theory of defensive ferments in
the bload-serum.
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! Transit, ¢f. p. §, noge [,

% i.¢. of the living organism, ¢f. p. 2, note L.

3 {.e. with outrition.

¢ We might perbaps say, more shortly, ** assimilation of
food fo feeder,” or, ““of food to fed”; Linmcre ronders,
* mufrimenti cum nutrito assimilatio,”
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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 wlilisable juices, So, if you
wish to gain a thorough acquaintance with all the
facultics 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.®

X1

LeT us once more, then, recall the actual purpose
for which Nature has constructed all these parts. Hs
name, as previousty stated, is nufrition, and the defini.
tion corresponding to the name is: an assimilation of
thal whick nourishes to that whick receives nourishment.t
And in order that this may come about, we must
assume a preliminary process of adhesionS and for
that, again, one of presenigtion® 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
fiest place dispersed all through this part, next it is
presented, and next it adheres, and becomes com-
pletely assimilated.

& Lit. prosphyais, i.e. attachment, implantation.

§ Lit. prosthesiz, ‘* apposition.”™ One is almost tempted to
retain the terms prosthesis and kysiz in translation, aa
they obviously correspond much more cloaely to Galen’s
physiofogical conceptions than any Hughish or semi.English
words can.
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ON THE NATURAL FACULTIES, L 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 oot come about as do some of the condi-
tions of atrophy and wasting,! from an insufficient
supply of moisture; the flesh is obviously meoist
enough,—in faet it is thoroughly saturated,.-and
each of the solid parts of the bedy is in 2 similar
condition. While, however, the nutriment conveyed
to the part doeg undergo presentation, it is still too
watery, and is not properly transformed into a juice,?
nor has it acquired that viscous and agglutinative

uality which results from the operation of innate
La! +% therefore, adhesion cannot come about, since,
owing to this abundance of thin, crude liguid, the
pabulum runs off and essily slips away from the solid
parts of the body. In white {leprosy], again, there
is adhesion of the putriment 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 ocour presentation, next
adhesion, and finally assimilation proper,

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

3 The effects of oxidation atiributed to the heat which
accompanies it? ¢f. p. 141, note 1 ; p. 254, note 1.
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ON THE NATURAL FACULTIES, I xi-xn

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 “nuiriment.” Similarly we call the
various kinds of food “ nutriment,” not because they
are alresdy 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 Hippoerates 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 nulriment; to the similar
materizl which is being presented or becoming
adherent, the name of quasi-nuirimeni ; and to every-
thing else—that is, contained in the stomach and
veins—the name of destined nuiriment,

X

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, atbracts others,
and discharges others,

Neow, speaking generally, there have arisen the
following two sects in medicine and philesophy
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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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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 facuities again, namely, one of affection and
forethought for effspring, 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 jdea, whether of agreement or difference, of
separation or synthesis, of justice or injustice, of the
beauntiful 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 peeple have even expressly declared
that the soul possesses no reasoning faculty, but that
we are led Jike cattie 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 cur offspring, nor do the
gods care anything for us. This school also despises
dreams, birds, omens, and the whele of astrofegy,
subjects with which we have dealt at greater length
in another work? in which we discuss the views
of Asclepiades the physician® Those who wish to
do so may familiarize themseives with these argu-
ments, and they may alse consider at this point which
of the two roads lying before us is the better one to
take. Hippoerates took the first-mentioned. Accord-
ing to this teaching, substance is one and is sibject
to alferation: there is a consensus in the maove-

! For *"natures” in the plural, involving the idea of a
separate nafure irmmanent in each individual, ¢f. p, 36, note L.

A last work.
3 For Asclepiades ¢ p. 49, note 5.
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RN approprlat.ed ¥ very nearly ¢ assimilated.”
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ments of air and fluid throughout the whole body;?
Nature acis thronghout 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)
facuity..

X1

Now the extent of exactitude and truth in the
doctrines of Hippocrates way 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 sts omn special
quality® are compelled repeatedly to deny obvious
facts.* For instance, Asclepiades, the physician}
did this in the ease of the kidneys. That these are
organs for secreting [separating out] the urine, was
the belief not only of Hippocrates, Diecles,

3+ Attractricem convenientis qualitatis vim ™ {Linascre),
¢f. p. 36, note 2. 4 Lit. **obvious phenomens.”

F Agclepiades of Bithynia, who fourighed in the first half
of the firet century B.C., was an adberent of the atomistic
philosophy of Democritus, and is the typical representative
of the Mechanistic school in (3raeco-Beman medicine; he
disbelieved in any principle of individuality {“ nature”} in the
organism, and hiz methods of treatment, in accordance with
his pathology, were mechanc-therapentical. ¢f. p. 84, 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
tbe 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 iz 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 sifwation of the bladder,
wbich 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 biadder,

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 iz in the space between these and
the peritoneam 2 that they will coilect 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.
2 Contrast, however, anaswren, p. 41.

53



33

GALEN

%a'roq, % ':ra’m'mq abrots W Pépecbar ?rpoa'm
Sid mdvTwy TV omoaomr o,us}\aw-rmv xai undé-
woll loracfai. &N & xal roiré Tis tmwobocro,
Suax'rreo'éwee &p oi’rra:q ot 'n‘: ws,awévmov pévoy
EANE xal -ro em'yaa-rpmv, eu.* o -rre,aaexov ore-
SavBeler % wdvres &v Iwo T Séppart | euv-
afporofsiey,

AN xal mpos Tabr  dvriddyew of viw
’Ao’xlﬂn’téaewr. wer.,a&‘w-rm, xaiTos 'rr,a&s* andvrev
aei TV -rrapawryxayowwﬂ avrois, o'rap -rrepl
robTey  épifwot, xa'rwyelwp.evos. ov-rms' apa
Svaamdrpimrrév 1 xakdv éorv i mept Tas aipéoes
Peroripin xal SvoékvemTor év rols pdiioTa xai
Yraspas dmdons SvauariTepov.

Téw yody kal’ qpds Tis coproTdy Td T dha
xal wep& Tobs e’pwv.‘.xom‘ R.oryouc LKavds ouryKe-
Kpornuévos xal Sewds emew, emsp TiS aAhos,
aderopevos fuol ol DLwép rodreowv els Aoyous,
TogoiTow éﬂréﬁet rob Evo'ca-rrei'o'gaz -rr,aée Tivos
'rmv eipmuévev, dore xai Qavp.a{,‘ew épaorer
e,u.ou 'r& o'aq!aws' q!aawopeva R.oryor.e Xﬂpwaeaw
dvarpémew e'rraxe;powr'ros‘. evap'yme ry&p oonuépat
Gsmpewgm TaS xwrew a-rraaae, el s av‘rés‘
dumhijoesey Bdatos 4 dépos, elta 8fgas Tov
T’,OdXﬂMV weélo wavrayiber, ovﬁapoﬁey ,ueﬂ.-.er.»«
oas ovﬁev, a?\J\, drpBos dmay évrdc éavriv
greyoboas,  xatror vy elmep fodv rves éx Téy
vedpdr els adras frovres alobnyrol xal peydhos
wopot, wavtes dv, &bn, 8¢ éxelvwv, domep eloer
+d || dypor eis adrds, olrw xal FBdvrwy
ékexpivero. rarra kai ra roiadr eimwv dfaidyns

54



ON THE NATURAIL FACULTIES, L xiu

through everything which in any way comes in con-
tact with them, and will never come to a standstill.
Bat, if this be sssumed, 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 atiempt 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 cleansing processes, harder to hesl than any
iteh ! :

Fhus, one of our Sophists who is a thoroughly
hardened disputer and as skilful 2 master of language
as there ever was, once got into a disenssion 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 |
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 thenties upits 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 1'!  Having abruptly made these and

3 rgitation, however, i prevented by she fact that
the mrg‘ms for nearly one ?::h obliquely through the
bladder wall before opening into its cavily, and thus an
efficient wive is produced.
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similsr remarks in precise and clear tones, he con-

cluded by jumping uwp and departing—Ileaving me

as though [ were quite incapable of finding any
lausible 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 !-—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 biadder, 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® 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 ” argan, of. Brasiatratus, p. 143,

¥ The vasa deferentia, 6
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well dilated. We were, therefore, further compelled
to show them in a still living animal, the urine
plainly running oot through the ureters into the
bladder ; even thus we hardly hoped to check their
noensensical 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, jet 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 obviocusly 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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the urine spurts out of it, like blood in the operation
of venesection ; and after this one cuts through the
ather 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 slso of the forethought and art shown by
Nature in relation to animals.?

Now Hippocerates, 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 suflices
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 facuities, 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

* The morbid material passed surcessively through the

stages of “erudity,” ¢ coction® (pepsis), and * eliminstion”
{crizis). For * critical days” ¢f. p. 74, note 1.
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naturally in sympathy with anything else, all
substance being divided and broken up into in-
harmonions elements and absurd “molecules.”
Necessarily, then, besides making countless other
statements in opposition te plain fact, he wasignorant
of Nature’s faculties, both that attracting what is
appropriate, and that expeiling 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? 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 epening into the
bladder. It was, of course, 2 grand and impressive
thing te do, te 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-duets, not
merely separated out.

How comes it, then, that in ecases of jaundice twe
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—Ilanguage, to contradict what he kmows
nothing about.

p- 13, mote 5. The subject i3 dealt with more fully in
chap. xvi.

Lt cotharss,

63



41

GALEN

Ti &y 1o mép@oe é Tév -romv-rwv Sorypa-rmv eic
'r&s* 0€pawems‘ écTigaTe; pire ve?paﬂxov TE
vomy,aa. Sivaalas €epu7reva'm wr ax'repmov
unTe ;&eM-yxoMmov, aAND mu wepl 7ol whaw
avﬂpm’row 25% Z'Jr-n'ompa'res povov o;w)\.oryoupevou
ToD mﬂabpew Tév pappdrwy Evia piv THY fuvﬂqv
xo}\nv, fria 85 Ty pé?\.awav, dA\ha 8¢ Twva sbhefypa
«al mva 76 Nemwror wai Udarddes mepitTwpa,
unde wepl ToUTwY guyywpEls, &N o7 albrdw
TOY c{mrppaxwv fyaqmea'ﬂm Z.eyew TotobTor Exagroy
Tav xevowbevwv, Gamep Imwd TEY xohnfisoxmy
wépwy Ty YoMjrr xal undly Sadépew xatd Tov
Gau,ua.a"mn Aadgniddny 7} UBFavym-yov Siddvac
Tols idepiidaty 4 xo?twym»yov papparoy Emavra
vdp Ouoiws kevoby xal aurThKEly 10 om,aa. :cal H
mm'yp,a Totbrde Ti dalveebar woiciy, pn wpore-
pov irrapyov Towiroy.

Ap oty ov ;mwea'ﬁm _vopiaTéov avTov 4
mavrdwaoty dmewpov elvar T Epywy Tis TEXVRS;
ris ydp obx oldey, & ws, ea pév q')le"ﬂi.a'rm dryewyop
Solein Pdpparor vely am’epswa'w, obk &y ouSe
Téwapwq wvdfovs wabaplsicr ofre & obd el
@y u8pafywymv Ter xolwymfycp oé q'mppamp
wAelaTOY ,u.ev éxxevoiTat XOATS, awma o
xaﬂapos‘ Tols olre xaﬂapGEww 6 Xpws fyuyyeﬂ'a&.
woAhods ryoliv Huels perd 10 eparebaar Ty éy
¢ fware Seabeory &mxf :mﬁqpawev mrq)\.hafu—
pev Tod wabiuares. of piy edd & ?Mfﬂ.&awg
dyoyd xalaipos papudsp, whéer &v T Sia-
npakaio.
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And what profit did he derive from these opinions
from the point of view of treaiment? 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 superfiuity ¥; he held
that all the substances evacuated? were mdnced
the drugs themselves, just as yellow bile is produceg
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 sueh an appear-
ance, which did not exist as such before 18

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 cyathit 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, 1 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.

druga were given ; &hagﬁ re the products of disscived tissue
Asclepisdes did not believe that diseasea were due to &
maieria peecans, but to disturbances in the movements of
the molecules (§yxoi} which constitute the body, thua, in
opposition to the humoralista such as Galen, he had no use for
drugs, ¢f. p.48,noted. * About 4oz, or one-third of & pint.
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: The Empiricists. ¢f. Introduction, p. xii.

# His Fynoc 0r molecuies,

3 He does not zay **organized” or “lHving™ body ; inanimate
things were aiso thought to possess *‘natures™; q)g p 2, note 1.
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Nor is Hippecrates 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 atiracted such and such a humour
only, there would obviously be danger of the opinjon
gaining ground that there'is in every body ? a faculty
which attracts its own particular quality. He there-
fore says that safffower,* 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 patienis derive
benefit from these substances, not becanse they are
purged by them, but because they are rid of sub-
stanees which actually help to increase the disease
for, if the medicine does not evacunate ? the dropsieal
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 evacuste? the bile from the bodies of
jaundiced subjects, but actuelly turns the usefnl
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. ¥ Daphne Goidium,
* Kuphorbia acanthothamnos. 7 Teuorium chamaedrys,
% Atraotylis 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 2 drug
which draws off phlegm they will not be benefited.
Thiz is so obvious that even those who make ex-
perience alone their starting-point ! are aware of it;
and these people make it a eardinal 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 astray in
bidding us distrust our senses where obvious facts
plainly overturn his hypotheses. Much better would
it have been for him not to asszil obvious facts, but
rather to devote himself entirely to these.

Is it, then, these facts only which are plainl
irreconcilable with the views of Asclepiades? 1;;
not also the fact that in summer yellow bile is
evacuated in greater quantity by the ssme drugs,
and in winter phlegm, and that in 2 young mun more
bile is evacuated, and in an old man more phlegm?
QObviously each drug attracts something which
already exists, and does not generate something pre-
viously non-existent. Thus if vou give in the summer
season a drug which attracts phlegm to 2 young man
of alean and warm habit, who has lived neither idly
nor too luxuriously, you will with great diffieulty
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
pro;:i;xce an abundant evacuation and not injure him
at ail,

Do we still, then, dishelieve that each drug atiracts
that humour which iz proper lp 7?2 Possibly the

¥ Note that drugs aleo have ““ natures” ; of. p. 60, note 3,
and pp. 83-84.
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ON THE NATURAL FACULTIES, i xmn.-xiv

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,

X1y

Let 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 tron [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? elements shmilar to those of Asclepiades,’
yet aliows that iron is altracted by the lodestone,*
and chaff by amber. He even tries to give the eause
of the phenomenon. His view is that the stoms
which flow from the stone dre related in shape to
those flowing from the iron, and so they become
easily intertocked with one snother; 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 particie of Epleuras was the fropes or atom
{Lit. ““non-divisible’), of Asclepiades, the Sywor or melecule,
Asclepiades tock his atomic theory from Epicurus, and he
again from Democritua; ¢f. p. 49, note 5.

2 Lit. Herculean stone. o



47

GALEN

gwvemgmdobar Tov oidnpov. T pév odv TdV
vmobésewv els 'rnv amo)\oycav amifavov & dvTuepus
Sfrov, § Bpws & ovu o;w)\oryel. )Y oAktjv. Kal oDTe
ve xal kata Ta o'w;m'ra T fhwy dnal 'yuyveoﬂat
Tds T avadicers xai Tds Saa/cpwets‘ TOV TepLT-
'rama'raw xal Tas Tédv rabapivrev ¢appdrov
evep'yel,ae.

*AckAymiddnys &) 1o Te Tis eapnp,evns‘ al,nae
amifavov | vvnSop,evoe xal ynSe;uav Ey é¢’
ols vméfero aToryeioLs efeupw/cwv mlbaviy émi To
p,nS Orws E\cealar Néyew vmo ,quevoe ;mSév
avam'xvvmaae e*fpavre'ro, 8eov, el pi6’ ols "Emi-
Kovpos elmey npea'xe'ro /urr d\\a Be)\.-na: Ke'yew
el.xev, avroa"r'qvaz 'raw vw'oeea'ecov Kal 'rnu Te ¢u¢nv
enrew 'rexvucr)v mu ™Y oboiav TGV SvTwy evov-
,uevnv Te wpos‘ eav'rnv ael xal aA\oovuévny v7ro
TOV éavrijs /wpbwv els AAMAa SpwvTwy Te Kkai
'rma'xév'rwv. el, 'y&p Tatl vweﬂe'ro, XaAemov ovdév
MW 'rqv Texviny éxelvny ¢va'w o,.w)\ofynoal. 8uva-
pets exew éma"rmd'rmr)u 7 Tév olkeiwv, amo-
K znm,v 8¢ Ty a?\)»o'rpmv. ov fydp 8 a\\o Ti
¥ W adth TO 'rexwm/ T elvar xal Tod Cgoov
&aawoﬂm) xai TV voo'np,a'rwv /cpt'nmy wapd To
7rpoa'l,e0'0aa ,uev kal ¢uiaTTeww TO oixelov, amo-
Kkpivew 8¢ TO GANGTpLOY.

TAMN ’Aa‘x)\mua&;q xavratfa 1o ;l,ev a/coXov—
Oov 'rats' apxazc als v7re€e1'o avveLSev, o? /.u;v T
ye 7rpos‘ 'ro ¢awop,evov évapryds 7]860‘0‘)) pdxmv,
a)»)\ o,uoo'e II xwpez ral 7rep). ToUTOV g ok
tatpols povov ar\ 76n kal Tols &GANots dvBpwmots

1 Lit. actiology. 2 Anadosis ; ¢f. p. 62, note 1.
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and draw the iron after them. So far, then, as his
hypotheses regarding causation? go, he is perfectly
uneconvineing ; nevertheless, he does grant that
there is an atiraction. Further, he says that it is
on similar principles that there occur in the bodies of
animals the disperssl of nutriment 2and the discharge
of waste matters, as also the actions of cathartie
drugs.

Asclepiades, however, who viewed with suspicion
the incredible character of the cause mentioned,
and who saw no other credibie cause on the basis
of his supposed elements, shamelessly had recourse
to the statement that pothing is in any way attracted
by anything else. Now, if he was dissatished 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
i a cqnstructive artist and that the substance of
things is always tending towards nnity 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. 456, ¢ Tho vis conservairiz o medicatriz Nrturae.
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maintains that there is no such thing as a erisis,
or critical day,!and that Nature does absolutely
pothing for the preservation of the animal. For
his constant aim is to folloew 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 te understand
bow 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 rebourd 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 secanc{ plece 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? .
‘Fhe hypothesis here becomes clearly refuted by
its absurdity. As a matter of fact, I have seen five
writing-stylets of iron attached to one apotherin a
line, only the first one being in contact with the

2 Theae were hypothetical apaces or channels between the
atoms ; of. Introduetion, p. xiv.
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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 inte contact with the lower
end of the first, it becownes held, attached, and sus-
pended, whereas, if you apply it to any other part of
the gide it does not become attached. For the power
of the lodestone is distributed in ali 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 throngh 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 iren in contact with it, it still disperses
into the air, particalarly i this be also warm,

“ Yes,” says Epicurus, “but these corpuscles must
be locked 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? If 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 look-like extremities by which
they interlock with each other® to be? For of
course this is quite the smallest portion of the whole
particle.

* ¢f. Ebrlick’s hfpot,hesis of “‘receptors ” in explanation of
the “affinitiea ” 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 suppoese 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 tbe 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-
tock with each other by their sides as well, they
must, of course, have hooks there too. Keep in
mind also, above ever{thing, what small bodies these
are which possess all these different kinds of out-
growths, 5till 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
passeges 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

t j.e. from the point of view of the theory.
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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 b;
getting a clear comprehension of these sects, as well
as of the beiter 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 ¢ philesophers,” 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, 5till,
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. 68, 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 iy dispersed from the part the thom
comes away of itself, without being pulled out by
anything. But these people seem, in the first place,
to be unawsre that there are certain drugs for
drawing out inflaramation and different omes 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 welll

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 ® possesses a faculty by which
it attraets its proper quality, and that some things do
this more, and some less ?

Or shall we also furnish eur argument with the

¥ ¢of. p. 66, note 3.
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illustration afforded by corn ?* For those whe refuse
to admit that anything is attracted by anything else,
will, 1 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 attrachon, 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 il earthen jars with waterand
stand them among the corn; the corn then draws
the moisture into itself $hrough 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 cave 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 utier nonsense; for although it is

4 Bpecific attraction of the *‘proper” quality; of p. 85,
note 3.

' Theory of evaporation insafficient to account for it. ¢/
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

Siner, then, we have talked suflicient nonsense—
not willingly, but because we were forced, as the
proverb says, “ t6 behave madly among madmen ”—
iet 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, Jet us con-
sider what is the character of this function. For,
most assurediy, either the urine is conveyed by its
own motion to the kidneys, comsidering this the
better course {as do we when we go off to market 1),
or, if this be impossible, then some other reason for
its econveyance 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 whieh they
contain.¥  And if this is impossible,as we shall show,
the remsining explanation is that the kidneys do
exert traction.

} Playful auggestion of free-will in the urine,
? Specific attraction. ¢f. p. 87, note 2.
8 {.e. there would be no selective action.
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Arnd how is propulsion by the veins impossible ?
The situstion 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 ; sueh part of it as is too fine in
proportien to the width of the meshes passes down-
wards, and this is called whey [serum]; the remaining
thick portion which is destined to become cheese
eannot 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 whale
of the blood must come to them, and not merely one
part of it,

What, then, iy the appearance as found on dis-
section P

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

4 He means from its origin in the liver {i.e in the three
hepatie veing), His idea was that the upper division took
nutriment to heart, lungs, head, ete., and the lower division
to lower part of body. ~On the refation of right auricle to
vens cave and right ventricle, ¢f. p. 821, notes 4 and &
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Anpadys vo;ué‘ow dv 6 mepi dvabocews Tpodis
aAAD T Méyew dmuyelpdv.

* We nrrive at aur belief by exeleding other poseibilities.
7 {.¢. the mechanistic phyeicists. of. pp. 45-47.
* of. 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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1 On Erasistratus v. Intred. p. xii. His view ¢hat the
atomach exerta no kolkd, or attraction, is dealt with more
fuily in Book 111, 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 guite incapable of refuting, without
any attempt at argument, their words are really
thereby constituted rhetorie.  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 ws testify against
him in return, and set our argument beside his in the
same form. Nom, 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 perisialsis 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 aitraction 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
wake us have recourse to the theory regarding the

1 Peristalsis may be used here to fransiste Gl peristolé,
mesning the contraction and dilation of muscle-fibres cireu-
larly round & lumen, ¢/, p. 263, note 2.

* For a demonsiration that this phenomenon is & conclusive

proof neither of peristolé nor of real vital attraction, but is
found even in dead bodies v. p. 267,
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' Thia was Erasisiratus’s favoariw F!ar:ucx le, known in
Latin aa the “horrer vacui” and in nglmif * Natore's
abhorrence of a vacuum,” although these terms are not an
exact tranalation of the Greek, =} xevodpevor probably means
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natural zemney of @ vécsm 13 ecine reﬁ{fed,‘ wiwn

once we have granted the atiractive faculty of
the kidneys. Now, although Eracistratus 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 wrine,
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 oceurs, or
spends time upon the secretion of biliary super.
fluities ;¥ for in these cases also it would have been
sufficient to have named the parts throngh which the
function takes place, and to have omitted the methed.
On the contrary, in these cases he was able to tellus
not merely through what organs, but also in what
way it occurs—as he also did, I think, in the case of
anadasis; 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 tendehey of a vacunm 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. 1 do not think he could
say that this was from the tendency of matter to fill
a vacuurn® for, if this were so, noboedy would have
ever died of retention of urine, since no more can
the vacuum, not the matler evacuated, although Galen else-
wheore uses xevéw in the latter (non.classical) sense, e.g. pp. 87,

215. Akolouthla i a faliowmg-uap & sequence, almost a con-
sequence. £ v p 123 . Book IL, chap. i.
99
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2 ¢f. p. 119, note 2, * pp. 91, 88,
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flow into a vacuum than bas run out. Fer, ifno other
factor comes into operation’ save only this tendency
by which & 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 * which occurs in the process of ansadoesis;
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 alse from the fact
that the overlyin% heart, at each diastole, robs the
vens cava by violence of a considerable quantity
of blood,

In relation to the lower part of the vena cava?l
there would still remain, solitary and abandoned,
the specious tbeory 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 undergees purification there. But, as a matter
of fact, the whole of it does not go to them,
but only s0 much as can be contained in the veins
going to thbe 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 obstruet 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

¢ i.¢. the part below the liver; «f. p. 81, note 2.
3 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 allraction. 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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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, 1 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.

xvil

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 Gelaethe
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 atiempting to say how the kidneys let
the urine through, will do anything or suffer anything

it “from the region of the alimentary canal” o, p. 118,
note .
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or try any shift in erder 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 kidueys.

For a certain period at least this view also found
favour and flowrished, and was held to be true; after
& time, however, it hecame suspect to the Frasi-
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 wag in these situations? And if the watery fluid
is 50 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 ?

* Not ai an earlior stage, when it is still on ila way from
the slimentary canal to the liver. % iz & renal vemn,
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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 seews far
more foolish than the first, although it also flourished
at one time,  For they say, that if oil be mixed with
water and poured upon the ground, each will take &
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 vens 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 Savionr!),?
let us now speak of the worst dectrine of all, lately
invented by Lycus of Macedonia,? but which is popular
owing to its novelty. This Lycus, then, maintains, as
though uttering an oracie from the inner sanciuary,
that urine is residual matier from the nuirition of the
kidneys 13 Now, the amount of urine passed every day
shows clearly thet it is the whole of the fluid drunk
which becomes urine, except for that which comes
asway 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
carcusing, especially if the wine be thin and diffusible;

! In & toast, the thivd cup was drunk to Zeus B6tér {the
Savicur).

* An anatomist of the Alexandrian school.

¥ ¢f. uasal mucus, p. 80, 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 samne quantity
as one has drunk, which woald show that the whole
of what one drinks goes to the kidneys.

Thus the suthor of this third piece of trickery
would appear to have achieved mothing, but to have
been at once detected, and there still remains the
original difficulty which was inseluble by Erasistratus
and by all others except Hippoerates. I dwell
purposely on this topic, knowing well that nobody
else has anything to say about the function of the
kidneys, but that cither 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 se alse does that of the former. For they
must all be accomplished in one and tle same way,
even according to Erasistratus himself,

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

1 gf. p. 5L % Horror vacui. Note analogicsl reasoning ;
of. p. 289, note 1.
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BOOK 11

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.!l 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
biood into parts of the animal by another, and the
yellow bile separated out on yet another principle.
For when once there has been demonstrated n
any one organ, the drawing, or so-called epispastic?
faculty, there is then no difficulty in transferving
it to the vest. 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,
assyredly, if this is true, we must marvel that
Erssistratus should make statements concerning the
delivery of nutriment from the food-canal® which are

* The radicles of the hepatic ducts in the liver were sup-
K;)md it be the active agenis in extracting bile from the
vod. of. pp. 145-149. t Anadosis; of. p. 13, note 5.
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! The term xo:ria is used both specifically for the stomach
roper and also {ag probably here) in a somewhat wider sense
or the stomach region, including ihe adjacent part of the
small intestine; this wse the part of the alimentary cansl
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so false as to be detected even by Asclepiades. Now,
Frasistratus 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 trye 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 & demonstra-
tion !—of Erasistratus is.

And, from snother point of view, even if it were
true, it is superfluons, 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.®  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 nntriment was helieved to be absorbed by the
mesenteric veins ; ¢f. p. 308, note 2,

3 ¢of. p. 100, note 2; p. 187, note 2. :
# A characreristio *“lesion” in Erasistratus’s pathology.
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L A certain subordinate place allowed to the horrer vacui.

* i.e. the parts to which the veins convey blood after it
ieaves the liver—second stage of anadosis; of. 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 ;i there will not, however, be a
plethora in any of the paris 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 arlerwid vein® to the lungs (for Krasistratus
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 -

13

L.ev me draw his attention, then, once again, even -
if he does pot wish i, to the kidneys, and let me
stute that these confute in the very clearest manner
such people as object to the principle of aitraction.
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
patrient blood to the langs. .

i Lit. owing to the ongrowth (epiphysis} of merabranes;

he meanas the tricnepid valve ; of. 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 mainiain
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 bilood,
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 seeretion
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-duets 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.” Bat, you
sapient folk, Erasistratus himself supposed that Nature
took thought for the animals’ future, and was work-
wanlike in her method; and at the same time he
maintsined that the biliary fuid was useless in
every way for the animals. Now these two things
are incompatible. For how eould Nature be still
locked on as exercising forethought for the animal
when she allowed & noxious humour such as this o
be carried off and distributed with the blood? . . .

This, however, is a small matter, 1 shall again
point cut here the greatest and most obvious error.
For if the yellow bile adjusts itseif to the narrower
vessels and stomata, and the blood to the wider ones,
for no other reason than that blood is thicker and
bile thimier, and that the stomata of the veins are

! Horror vacut. % But Ersaistratus 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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ON THE NATURAL FACULTIES, I, n

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 cne of our Erasistrateans ventured to
say, herein clearly disregarding the evidence of his
senses, slthough he had trusted these in the case of
the bile and blocd. For, if it be that we are to ook
on bile as thinner than blood because it runs more,
then, since the serons residue ? passes through fine
linen or lint or a sieve wore 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 eircum-
locutions, and never acknowledges when he has had
& fall, he is like the amateur wrestiers, who, when
they have been overthrown by the experts and are
lying on their backs on the ground, so far from
recognizing their full, 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.dneta?  * Urine, or, more exactly, blood-serum,
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1 Or duects, canals, conduits, i.e. morphological factors,

1 Qv artistic akill, ““artistry.’” of Book L, chap. xii.

3 dgply ™, g. Introd., p. xxviii.

* Note how Galen, slthough he bas not yet clearly differ-
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ON THE NATURAL FACULTIES, 11.

11}

Trus, every hypothesis of channels? as an explana-
tion of natural functioning is perfect nonsense. For,
if there were not an inborn fucnlly 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 ? and fore-
thought ; -let us suppose they were steered only by
material forces,® and not by any special feeullies
{the one atiracting what is proper to it, another
rejecting what is foreign, and yet another ecausing
alteration and adhesion of the matter destined to
nourish it); if we suppose this, i am sure it would
be ridiculous for us to discusy 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 jfovourable situation (in which
point alene Erasistratus shows some common sense,
since he does regard all the parts of the bedy as
entinted ghyaio!ogical from physical processes (both are
‘ natural ") yet separates them definitely from the psychieal

. p 2, footnote. A paychical function er activity is, in
tin, actio animalis {{rom anims = pryche}.
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ON THE NATURAL FACULTIES, II. m

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.

129
K

-



GALEN

83 xai oxfipa Texpxoy, dyakua réhetov || yéyover. 1)
i 8 oldeguas ére pvAdrrer TV ADY T
apxalay (8éav: alpa yap dv v olres dravra
rop Ldov Ta pdpia, TO Tapd T wvovens émip-
péov T améppare, dlxny knpod rwes Ty ple xal
wovoeibhs UmofeBhnuévny TH reypiry. vylyverar
& EE airfic oldév TéY Tob Lov popiwy obr épul-
pov olrws ol rypov. daroly wyap rxal dprypia
xal Aty wai vebpor kal xovdpos xal mipely xal
48w xat Gunw kal puedds dvaipa pév, € alparos
&& yéyove.

Tives darowdearros xai Tives mifavros xai
rivog SeamAdoavros 8edpny dv pot Tov 'Epaci-
crparor avTor dmoxpivacbai. wdvres yap &v
elmey firow T dlow % 16 omépua, Talrdv uéy
Mrywv wal éxdrepov, Staddpows & dmwoiars épun-
vetwr & yap v wpérepor amépua, Todf, Sray
dpEnrac ¢plew Te xai Samiarrew 16 {Pov, Plows
Tig ylyverar. xabdmep yop 6 Pedias elye uév vas
Surdues ThHe réypys xal wplv radew vis T,
évjpyer & alrals wept Ty TAny—dEmaca vyap
Stwaus dpyel dmopobea THs eixelas Phns—, olre

84 xai 10 omépua ras ulvl Swduews olkober éxéeryro,
Tds © évepyeias ovx éx Ty TAns EAaBer, dANG
mept Ty UAny éwedelfuro.

Kai piw e mohdg pév émixidfore 74 alpart
16 anéppa, StadBelpory dv+ el & Shws dmopoin

! The spermatoroon now becomes an ‘ organism * proper.
% Gulen atéributed to the sperma or semen what we shonld

i3o



ON THE NATURAL FACULTIES, II. m

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,? 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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2 Attraction now described not merely aa gualifative but
aleg as quantitative, ¢f, 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



86

GALEN

TS fw 70 o'-rre'()p.a, 7 “FX"? Tob é’mou Snlom-n
4, Sprwnm; 7 yap u)\mq To xa-ra,y.qwav éomir,
i’ au-r'qs‘ s dpxds wpw'rq Tavry 1 Suvdper
xpw,u.evm, tva yerpTar v ow aume Te Sedy-
jtovpynutvov, ay.ospov eva 145 oikelas vaay.ews‘
olx .vSéxema. i ovv Epao-ao--rpa'roe atriy
otk o Bev, ea 85 mplry p.eu afry Toil o'vrep,ua'roe
e’vepfy ta TO o-u,upe'rpav a;y.a'ras‘ 67r£0'7rao'9¢u 'ero';
éavra; o-ﬁp;.(.e'rpav & av Ez‘q 1‘0 hemroy obTw kai
arudes, dor ebfis eis wav popov Ekduevoy Tob
awépparos Bpogoedds pndapod Ty | éavrod
mapepupaivey ESéav. offre ryép avTot kai xpa-m-
oes ﬁa&wc 0 o";rep;.m xal 'raxemv; efa,uoawo'et xal
Tpody favrd wozqo-srac wdmeir olpat Seirepov
érwrmdoetar kal rpivoy, Gs Gyxov eaw@ Kl
'rr?vqﬁas‘ a’g‘m?wqu ep-yaa'aa'9ae -rpaqSewc‘ xeal
pqp ﬁSq xai 7 dAAoI@TINT SUvaps eEeupq'rm und
awq 7 pos Epao-co"rpa'rav rye‘fypa,upévn -rpwn &
dv 9 SamhacTik davein, xa5 ﬁv wpurror b
OEW é’.'n':ra'yau T AewToV Uéva wepwa&}aw
eaw‘ T onéppa, Tov U Iar-rroxpamvc éni ris
Exraias ryovs, iy éemeoeiv €Aeye Tis povaoupyon,
-rg"» @y wiv elkacléyra yirdve pera 8¢ robrov
fi6n kal TEAN, doa wpos éxelvov Aéyerar Sid Tob
mept Proees maibiov ouyypAupATOS.

A)\.?L e 1oy Swmmhaclérteov Eaotov offrw
ueivete opxpoy, os éE dpydis éyévero, ri v ely
nhéov; adfdvecfas Tolvvw alré ypi. wos obw

1 Aristotelian and Stoic duality of an sctive and & passive
principle.

* Note that early embryonic development is described as a
process of awtrition. ¢f. p. 130, note

134



ON THE NATURAL FACULTIES, H.

And what is the semen ?  Clearly the active prin-
ciple of the animal, the material principle being the
menstrual bloed.! Next, seeing that the active prin.
cipie 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 Frasis-
tratus unaware of it, if the primary function of the
semen be te draw to itself a due proportion of blood?
Now, this flnid would be in due proportion if it were
s0 thin and vaporous, that, as soon as it was drawn
like dew into every part of the semen, it wounld
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 aequires for
itself considerable bulk and quantity.? In fact, the
alierative facully has now been discovered as well,
although about this also Erasistratus has not written a
word, And, thirdly the shaping® 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 pelhcle of an egg. And
following this all the other stages will oceur, such as
are deseribed by himin 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 wouid that be? They have, then, to grow.

¥ On the ulterative and shaping facuities ¢f. p. I8, nots 1.
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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).3

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).
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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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'rpéq')sw &vey Tob avp¢u¢ov T vord X €Y au-ror.s*
GAKN T Tpodiis. 1E 27 pev ryti mpos "ro ICGPOU-
uevov deodovbia s dv ¥ 5umt'm 'rnv Tpodiw
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! ¢f. p. 272, note 1.
2 f.e une rmght segume an atiraciion.
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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, althoagh
sccording to Frasistratus, it contains within itself
a cavity of sorts, this is not oecupied with bloed, but
with psychic preuma,' 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, sre we to imagine it introduced? For this
simple vessel I[i.\‘z. 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 of
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 Buid to come and #ll it

At this point, again, 1 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
Demoeritus.? For I see that the Frasistrateans are at
variance on this subject. Some of them consider it
one and continuous, for otherwise, as they say, he
would not have ealled it smple; 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 insensibie transpiration of the

this teaching involved the ides of & payche, or conscious vital
principle.  Paychic pneuma ” is in Latin spiritus animaliz
{anima = peyche); ¢f. p. 126, note 4. Introduction, p. xxxiv,

* Observe that Mrasistratua's “gimple nerve”™ may be
ajmost looked on us an anticipation of the cell. The question
CGalen now asks in whether this vessel is & *¢ 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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! ¢f. Book I, chap. xii.

* i.e. in biology we must begin with living substance—
with something which is speci%caiiy slive—hera with the
“wnit maas of %iving malter.” ¢f. p. ¥3, nate 3.
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perceptible space which is entirely empty ' ; while [,
for my part, being abundantly equipped with terms
which are equsally elucidatory, at least in relation to
the present topic of discnssion, have added them
as well),

Thus it seems to mie better that we also should
help the Erasistrateans with some contribution, since
we are on the subject, and should advise those who
rediuce 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 nuirition.
And it also seems perfectly evident to me that this
hypothesis is not in consonance with the view of
Erasistratus, when it declares that what he calls
simple and primary is composite, and when it destroys
the principie of Nature's artistic skill.} For, if we do
not grant a ceriain unily 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 elements quae nee coslescers possont nec in paries
dividi” {Linacre). “On the two contrasted schools ¢, p. 45.
t of. loe. cit.
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$ “At corporum ques Dec una committi nmec dividi
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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 adiudieate in their quarrel and to do
Frasistratus 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 Hippoerates.

It seems to me that our enguiry 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
perceplible nerve, regarding which we originally
began this discussion, has become thin, and requires
nourishment. Now, this contains within itself various
parts, namely, 2 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 hecome emaciated ;
for, if they had not, neither would the nerve as &
whole; and of course, in such a cese, the whole
nerve cannot require nourishment without each of
these requiring it toe. Now, if on the one hand
they stand in need of feeding-up, and if on the

1 ef. p. 153,

¥ On account of his idea of & simple tissue not sasceptible of
further analysia, P Or “eell My of po 153, note 2, 61

1
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1 The horror vacus.
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other the principle of the refilling of & vacuum? can
give them no help——both by reason of the difficulties
previously mentioned and the actual thinness, us 1
shall show—we must then seek another cause for
nutrition.

How is it, then, that the tendency of a vacuum
te become refilled is unable to afford nourishment
to one in such a condition? Because its rule is
that enly so much of the contiguous matter should
succeed as has flowed away. Now this is sufficient
for nourishment in the case of those whe are in
good condition, for, in them, what is presenled?
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 he able to
regain their original habit. It is clear, therefore, that
these parts will have to exert a greater amount of
atiraction, in se far as their requirements are greater,
And ] 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 presentalion® in order to
feed them up, he argues &:xt the factor of “re-
filling '* must play an equally large part. And how
could much presenlation take place #f 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 bo name it, and then ascribes conveyance

5 4nadosis, “absorption”; of. p. 13, note 5. % Lit. diadosis.
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e, Jet him explain the dindosis,
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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 vacoum
being in operation, and especially where the parts
are very attenuated. It is worth while listening
to what FErasistratus 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 sttracted 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,
1 alsoaccept 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.” Neow I, too, agree that
it is attracted, but it has been previously shown that
this is not through the tendency of evacaated
matter to be replaced.

Vil

Ler us, then, consider together how it is attracted.
How elge than in the way that iron is attracted by
3 4 Bpiritus animelis ™ ; of. p. 152, note 1. The putriment

was for the walle of the vesssls, not for their cavities. «f,
p. 318, note 3. 163
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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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! Prevention better thau core.
% e.g. Anaxagoraa; ¢f. p. 7, note 5; p. 20, note 3.
3 Lit. hasmatosis. iof. p.o 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 was right 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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1 Erasistratus held the spleen to be useless. ¢f. p. 143.

? EInduration : Gk. akirros, Lat. scirrkus, The condition is
now commonly known by Laénnec's term c:rrhosls, from
Gk. Eirros, meaning yellow or tawny. Here agsin we bavean
exsimple of Erasistratne’s bias towards Rnatomioal er structural
rather than functional explanstionsof disesse. of. p. 124, note ],
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may smell offensively not in one way ouly, but ina
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 Erasistrates 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 narromness of the
passages, and that dropsy can uever 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 iutelligence 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 chili; similarly, in women, the
complete disappearance of the mouthly discharge,s
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. } leave out of account

* On therisks which were supposed to attend the checkin
of habitual blesding from piles of. Celsus (De Re Med, VL
xviit, B, *° Atque in ynibusdam parum futo supﬁrimibur, gui
sanguinis profluvic imbecilliores non fiunt; habent enim

wrgationem hane, non morbum.” {i.¢. the habit was to be
ocked on as o pericdical cleansing, not as a disease. )

4 Lit, catharsis.
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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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! Gk. pepsis; otherwise rendered coction.
% ¢f. p. 13, note 5. 3 e.g. Asclepiades.
¢ Lit. chylom ¢f. p. 238, note 2.
5 That is to say, the haems.topoxetlc function deserves
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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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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 & man possibly say about blood
who had no use for innale keat?  What could he say
sbout yellow or black bile, or phlegm? Well, of
eourse, he might say that the bile could come
directly from without, mingled with the food! Thus
Erasistratus practically says se in the following
words : “It is of no value in practical medicine to
find out whether & fluid of this kind ? 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 alse that this
humour has to be evacuated from the animal, and
that it causes great pain if it be not evacnated,
How, then, if you suppose that no good comes from
the hile, 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 differcnce
whether the ingested food contains & 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 qua}mea ({nmcu!arl_y the Warm—that is, innste
heat}). % 5.¢. deprived of ita 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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in holes like corpses. Further, the question of the
colour of the blood has been dealt with not only by
Aristotie but also by Platoe.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. e
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 bg Hippocrates, Aristotle,
Praxagoras, Philotimus * 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 moderaton,
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, whie
are Dy 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

S,

7 Philotimus sueceeded Diocles and Praxagoras, who were
suceessive leaders of the Hippooratic achool. ¢f. p. B1, note 1.
¥ Lit. phenomena.
* f.e. living organisma ; ¢f. p. 47, note L. 3
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bilious. Also cold diseages result from phlegm, and
warmer ones from yellow bilé. There is not & 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 ;! 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 becanse the stomach, with its
activity impaired, eannot 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 2 bubo develops following
an accidental wound? gastric digestion does not
become impaired wuniil after 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

2 As & bubs Is & swelling in the groin, we must suppose that
the wound referred to would be in the leg or lower abdomen.
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U ie fever as a cause of disease,

2 As we should say, * circulatory ™ changes,

® This is the * vital spirit” or pneuma which, according
to Erasistratus and the Ponenmatist school, was elaborated in
the left veatricle, and thersafter carried by the arteries ajl
over the body, thers 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? 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 te Erasistratus, the
prenma, which is propelled through the arteries and
into the alimentary canal, is of great service in
digestion ; * there is only left, then, the dispropor-
tionate heat to account for the demage to the gastric
activity. For the pneumas is driven in more vigorously
and continucusly, 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
preuma 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 agnin asked what it
is that has aitered 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 anslogy with oxygen, but this is slso the case with

the *‘ natural Epivit ™ or pnesma, whose seat was the liver

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

Emesided over the more vegelative processes, ¢f. p. 152, note 1
ntroduction, p. xxxiv.
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qlt:estton {since this does not come in any way near
e bubo).

Yet why do I mention these animals in which the
property of the pneuma plays an imporfant part,
when it is possible to base ome's argument upen
human beings, in whom i is either of no importsnce
at all, or acts quite fuintly 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 hest. 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
gdyscmsm can only become & cause of the primary

iseases through derangement of the eucrasia. That

is to say, it is because the [normal] activities arise
from the eucrasis that the primary impairments of
these activities necessarily arise from its derange-
ment.

1 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 encrasia of the Warm.® Now, this being
so, there is pothing further to prevent us from saying

3 The above is a good instance of Galen's “logical” method
ﬁ;lleﬂ to medical ?uestrmml &D apgeal io those who are
¢ of following * logical sequence.” ¢f. p. 208, 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 foed
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
i all bodies; the food which was bitter to the taste
would, I teke it, be productive of bile, while that
which tasted geod and sweet would not generate
even the smallest gnantity 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
discnssion,—not in accordance with my plan, but
compeiled 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 ag
indications of the dulness! of those who think
differently, and whe do not even recognise what is
agreed on by everyone and is & 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 spoken®w.pamely, 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 ;
50, t00, in combinations of these conditions; if the
stomach becomes at the same time warmer and drier
than normally, the first prineiple of treatment is at
once o chiiiy and moisten it; and if it hecome
colder and moister, it must be warmed and dried;
so also in other cases. But how on earth are the
followers of Hrasistratus 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
eauses of the dyscrasiae one may bring them back
to the normal, since it iz 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 fanction,
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 heid that one should at least

¥ This ia the orthodex Hippocratic {reatment, 1hat of

i ites. Contrast the homoeopathic principie

whlch 2] the basis of our modern methods of fmmunisation
{similic atmilibus curentur, Hahnemann).
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investigate hom it digeststhe food. But why wasnot
investigation also made as to the primary originative
eanse of this? And, as regards the veins and the
blood, he omitted even to ask the guestion ““how 2"

Yet neither Hippocrates nor any of the other
physicians or philosophers whom I mentioned =
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 virlually 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-
gquenchable thirst, and that when we vomit thiz up,
we at once become much freer from thirst than if we
had drunk very large quantities of fiuid? Therefore
this humour has been very properly iermed warm,
and slso virtually dry. And, similarly, phlegm has
been called cold and moist ; for about this also clear
proofs have been given by Hippocrates and the other
Ancients.

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

U Lit. asepite,
# Prodicus of Ceon, a Sophist, contemperary of Socrates.
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& 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.}
Thus, the white-coloured substance which everyone
else calls phlegm, and which Prodicus calls blenna
{mucusl,? 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 ¥ Isthe fourth combination of tempers-
ments, which exists in ali 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, [ would gladly have been able
to ask Frasistratus whether %is “ artistic” Nature
has not constructed any organ for clearing awey 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, 83-56, passim,

2 of, the term blcnmrﬂwm, which is still ueed.
3 of, the Seotel term “colded” for ““afected with a.
cold 7y 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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internal suppuration, it destmys the body and fills it
with evil humours;? this again is agreed on, not only
by Hippocrates, but also by Plate 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 tgis in %o a less degree than proper?
Obvicusly, when it [the spleen] is in 2 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 pewer of attracting an atrabiliary quality,? 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 despize ordinary people, but always
jealously attacks the most absurd doctrines. Henee,
it was clearly beeause he had nothing to say against
the statements made by the ancients regarding the
function and utility of the spleen, and alse 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 everythmg thmughout 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 remaing of the subject in hand.

What else, then, remains but to explain clearly
what it is that happeus 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.?
Emagine next two residual substances produced
during this process of alteration, the one tending to
be light and air-like and the other to bé heavy and
more of the nature of earth; of these the one, as 1
understand, they call the ﬂower and the other the
lees. Now you may correctly compare yellow bile to
the first og these, and black bile to the latter,
although these humours have not the same appear-
ance when the animal is in normal heslth as that
which they often show when it is not so; for then
the yelow bile becomes vilelline’ 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

) Thas Galen has demonstrated the functions of the apleen
beth deductively and inductiveg. For another example of
the conibired method ¢f. Beok IIL., chapa. i.snd ii. ; ¢/ also
Introd. p. xxxii. 7 i its innete heat, ¥ Lis. lecsthoid.
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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
acelose, because it also_becomes sharp like” vinegar
and corrodes the animal's body—as also the earth, if
it be poured out upon it—and it produces s kind of
{fermentation and seething, accompanied by bubbleg.
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
bite that part which, through a kind of combustion
and putrefaction, has had its quality changed to acid.
There is no need, however, to dispute sbout names,
but we must realise the facts, which are as follow :—
In the genesis of blood, everything in the nutri-
ment? which belongs naturally to the thick and
earth-like part of the food,? and which does not
take on well the alterstion 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 biliary® vessels; now, this
is thin, moist, and fuid, not like what it is
when, having been roasted to an excessive degree, it
becomes yellow, fiery, and thick, like the yolk of
food in the digested condition, ss it is mnve{ed to the
tissues. ¢f. pp. 41-43. Note idea of imperfectly oxidized
material being absorbed by the spleen. of. p. 214, note 1.
 Lit., choledochous, bile-reveiving.
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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.
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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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I

It has been made clearin the preceding discussion
that nutrition occurs by an alteralion 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, allerative, or, more specifically, assimi-
lative and nulritive. 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 facuity which naturally attracts its
Jjuice [humour] that that juice is properto ea,ci?n part
which is adapted for assimilation, and that the faculty
which attracts the juice is called, by reason of its
activity, aliractive or epispastic® It has also been
shown that assimilation is preceded by adhesion,
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 actval bringing up of nutriment from the
veins into each of the parts iakes place through
the activation of the attractive faculty,’ whilst to

3 For these terms (prosthesis and prosphysis in Qreek) ¢f.
p. 3%, notea § and 6.

+ Lit. “throu%h the epergizing (or {qmtiming) of the
attractive fuculty™ ; the fnculty (§ivems) in operation is an
sotivity (dvépyea). o/ p. 3, note 2.
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ON THE NATURAL FACULTIES, il

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 way be
presented.  After this, considerable time is needed
for the nuirition of the animal; whilst a thing may
be even rapidly atiracted, en the other hand to
become adherent, altered, and entirely assimilated to
the part which is being nourished and to become a
part of it, eannot take place suddenly, but requires a
considerable amount of time. Butif the nutritive
juice, so presented, does not remain in the part, but
withdraws to another one, and keeps flowing away,
and constantly changing and chifting 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 & facolty 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 eall
refentive.

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
weifare, it necessarily follows that shie must also
possess a faculty of this kind.

! Thie chapter is an excelient example of Galen's methed
of reasoning o priori. The complementary inductive methed,

however, is employed in the next chapter. ¢f p. 208,
note L
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A

1§}

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 refentive facally 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 ergument.?

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?
Personajly | do not think ene 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 orgams, 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 anima] which are especially
hollow and large are the stomach and the organ
which is cailed 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 Aojich Sewpla or ** theorizing ' ; ¢f. p. 151, note 3
p 205, note 1.

3 The Greek words for the uterus {(métrac and hysterae)

probably ewe their Eium] form to ihe belief that the organ
was hicornnate in the human, as it is in some of the Jower

species, 227
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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-

231



GALEN

i Gdackaliav xowv‘;v obx dmecds éore Séye-
obat. ThHs piv ow xaﬁex'rmﬁs‘ Svvdpens §p70:f
TepioTeiAal Tds p'q'rpas‘ ™ KvoUpéve TavTaxs-
Bev, ma-r ev?to'ywq mrrop.eva&s' wéy rals patev-
-rpmu; Té a"ropa pepvxas‘ avréy c{mweraa, Tats
xvodoaes & atrmas' xa-ra -rar; -.-rpw'ras* r}pepas' xal
,ua%a"m xar’ av’rnv exelvny, ev Hmwep v B Ths
yovrhs a'vlhm{rss‘ ryemrmc. xwavpevwv Te xat oup-

150 Tpeyovady e&s‘ éavrds 1év voTepdy awﬁq}]azs‘ 'y:.-
yreras xal ¥ nv dude Tadta a-v,uﬁq. pva-a; jby o
oTéua X@pls Preypoviis 7% TIwos dAhou :-rat?n-
paros, aictnoy 8 'ms‘ xarta vds pifrpas mm;-
cews dsohovffioar, wpds alrds 40n 1o ewéppa
To wapd TAvdpos eiAndévar re xai xavéyew ai
yuvates mpi{ova’:..

Tatra & ovx fpels viv avw}rla'r'ro,uev iy
abrals, alk o paxpis welpas Soxipactivra
wdar yéypamwTar a-xe&w T Tols mep 'rmfr-mv
wparypa*reva‘apémeq. Hpoc{ulog- pév e xal ds
owSe rupive ;n;?uys' dv Sexowo TRY pmTpRY TO
aréua, wplv avroxvew iy 'yvvmm. xal ws ovBé
'rovxdxw-mv &re Stéa'mxw, fw brdpfnrar xdew,
Kai ws‘ éml whéov avaa"mpow'mt KaTd TRS TEHY
émpnpioy ¢0pa€. owc &NCIJ'D}O‘E 7pa¢ew' TUVos0-
Aoyoiae & alrd xaa ol d\hoi madvTes ot. vrepi
TOU’I"L’!W wpwypwreva-a;wvm P ﬂpm'roq ' GmdyTey
&a'rpwv Te xal ¢£Mao¢mv I'rnroxpamq izwec{)ffva'ro
piew 1o arépa &y va"repwv & Te Tals cvioes:
xal Tas Mﬂmwam. dAX ev JEv mw kutaea iy
otk eE;a--rapevov THs Piaews, év 8¢ Tals dheyuovals
TRATPOY yLYPOREDOY.

232



ON THE NATURAL FACULTIES, 11I. mn

able to accept a cormmon demonstration also for both.
Thus it is the work of the retentive faculty to make
the uterus contraet upon the foetus at every point,
50 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-
Heularly 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 oz eloses apart from inflammation
orany 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 bis writings that up to the time of labour
the os uteri will not admit so much as the tip of a
probe, that it ne 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 utert closes
during pregnancy and inflammation, albeit in preg-
- naney it does not depart from its own nature, whilst
in inflammation it becomes hard.

! Herophilus of Chalcedon (ciren 300 B.c.} was, like
Erasistratus, a representative of the snatomical school of
Alexandria, His book on Midwifery was known for cen-
turies. cf. 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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? ¢ Chylosis,” chylifieation. <f. p. 240, note 1.
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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 stomaehs. 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; vet 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,
pone of these articles I have mentioned would ever
have eseaped. 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, supposibg a rapid
descent were dependent apon emulsifieation,? then
soups, milk, and barley-emulsion?® would at onee pass
along in every case. But as a matter of fact thisis
not se.  For in people who are extremely asthenie 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.

¥ Lit, barley.* chiyle,” i.¢. 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 4 state of contraction upon the
food very much as the womb contracts upon the
fogtus. For it is never possible to find 2 vacant
space in the aterus, the stomach, or in either of the
twe 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 Brasistratus 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 peritoneurm of a still living animal
and have always found all the intestines contracting
peristaltically f 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 obvioea function,
he dubbed it ““useless”; e.g. the spleen (. p. 143).

4 i.e. contracting and dilating ; no longitndinal 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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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
nutrimeut into the substunce of bload, whereas that in
the moutls obviously changes it into a new form, but
certainly does not completely transmmte 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
mest mesat, 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 npon them. And you may observe
the extent of the alteration which occurs to food in
the mouth if youn 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 phiegm [saliva] in the mouth is also & cure
for lickens!; 1t 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, seaked 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

t Apparently skin-diseases in which a superficial crust
(resembling the lichen on a tree-trunk) forms—e.g. psoriasis.
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masticated. Iudeed, 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 albove, and aleng with it the
diaphragm (suspended and in a state of constant
movement), and the émentum sheltering them all—
you may believe what an extraordinary aiteration it
is which occurs in the food taken into the stomach.
tHow 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 inte Dicod if they had not previously
undergone some other alteration? And hew could
the faeces be generated right away in the small
intestine?? 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 foad 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
* That is to say, faeves are obvicusly altered food, This
alteration cannot have taken }Jiuce entirely in the small

intentine : 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! Waeil, then, can it be that, while the
nutriment does undergo an alteration in the stomach,
this is & different kind of alteration and ene 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 bhas 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 lo ke laste:
this is like saying that apples (for so one has to argue
with him} become more apple-like [in flavour] in the
stomnch, or honey more honey-like !

guelitative change ; the food was merely broken up into its
constituent molecules, and cbaorbed unaltered. ¢f p. 49,
note 3, 257
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Erasistratus, however, is still more foolish and
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