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PREFACE

The text used is (\vith a few uuimportant 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 betveen

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 Avords which are of particular

philological interest from the point of view of modern

medicine.

I have made the translation directly from the

Greek ; whei*e 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 througli 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 Osier, 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. Tiiiselton-

Dyer, late director of the Royal Botanic Gardens at

Kew, have very kindly helped me to identify several

animals and plants mentioned by Galen.

I cannot conclude without expressing a word of

gratitude to my former biological teachers. Professors

Patrick Geddes and J. Arthur Thomson. The

experience reared on the foundation of their teaching

has gone far to help me in interpreting the great

medical biologist of Greece.

I should be glad to think that the present work

might help, however little;, to hasten the coming

reunion between the "humanities" and modern bio-

logical science ; their present separation I believe to

be against the best interest of both.

A. J. B.

22nd Stationary Hospital, Aldershot.

March, 1916.
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INTRODUCTION

If the work of Hippocrates be taken as repre- Hippocr«tee

renting the foundation upon wliieh 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. Galen's merit is to have crystallised

or brought to a focus all the best work of the Greek

medical schools which had preceded his own time.

It is essentially in the form of Galenism that Greek
medicine was transmitted to after ages.

The ancient Greeks referred the origins of medicine The Begin-

to a god Asklepios (called in Latin Aesculapius), M^fTc-aie

thereby testifying to their appreciation of the truly "* ^**e<»•

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 Avisdom in general, and more
particularly the wisdom of the medicine-man, with

his semi -miraculous powers over life and death.

•' Be ye IhereJ'ore nnse as serpents and kaniiless as doves."

iz



INTRODUCTION

TheAscie- The temples of Aesculapius were scattered over

Health- the ancient Hellenic world. To them the sick and
emp es.

filing resortcd in crowds. The treatment, Avhich was

in the hands of an hereditary priesthood, combined

the best of the methods carried on at our present-day

health-i'esorts, our hydropathics, sanatoriums, and

nursing-homes. Fresh air, water-cures, massage,

gymnastics, psychotherapy, and natural methods in

general were chiefly relied on.

Hippocrates Hippocrates, the " Father of Medicine " (5th to 4th

UiiitVot the centuries, b.c.) was associated with the Asclepieura
Organism, ^f q^^^ ^^ island off the soutli-west coast of Asia

Minor, near Rhodes. He apparently revitalized the

work of the health-temples, Avhich had before liis

time been showing a certain decline in vigour, coupled

with a corresponding excessive tendency towards

sophistry and priestcraft.

Celsus says : " Hippoci-ates Cons primus quidem ex

omnibus viemoria dignis ah studio snpieJiliae disciplijiam

hanc separavit." He means that Hippocrates first gave

the physician an independent standing, separating

hinr frojn the cosmological speculator. Hippocrates

confined the medical man to medicine. He did with

medical thought what Socrates did Avith thought in

general—he ''brought it down from heaven to earth."

His watchword was " Back to Nature !

"

At the same time, Avhile assigning the physician

his post, Hippocrates would not let him regard that

post as sacrosanct. He set his face against any
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tendency to mystery-mongering, to exclusiveness, to

sacerdotalism. He was, in fact, opposed to the spirit

of trade-unionism in medicine. His concern was rather

with the physician's duties than his " rights."

At the dawn of recorded medical history Hippo-

crates stands for the fundamental and primary

importance of seeing clearly—that is of clinical obser-

vation. And vhat he observed was that the human
organism, when exposed to certain abnormal con-

ditions—certain stresses—tends to behave in a certain

Avay : that in other words, each " disease " tends to

run a certain definite course. To him a disease was

essentially a process, one and indivisible, and thus

his practical problem was essentially one of prognosis—
"what will be the natural course of this disease, if

left to itself.'' " Here he found himself to no small

extent in opposition with the teaching of the neigh-

bouring medical school of Cnidus, where a more

static view-point laid special emphasis upon the

minutiae of diagnosis.

Observation taught Hippocrates to place un-

bounded faith in the recuperative powers of the

living organism—in what we sometimes call nowa-

days the vis medicalrix Naturae. His observation

was that even with a very considerable '' ab-

noi'mality" 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 iii

pathology, it takes two (organism and environment)

to make a disease.

As an outstanding example of his power of

clinical observation we may recall the fades Hip-

pocralica, an accurate study of the countenance of

a dying man.

His ideals for the profession are embodied in

the " Hippocratic oath."

Impressed by this view of the organism as a

unity, the Hippocratic school tended in some

degree to overlook the importance of its con-

stituent parts. The balance was re-adjusted later

on by the labours of the anatomical school of

Alexandria, which, under the aegis of the en-

lightened Ptolemies, arose in the 3rd century

B.C. Two prominent exponents of anatomy be-

longing to this school were Herophilus and Erasi-

stratus, the latter of whom we shall frequently meet

with in the following pages {v. p. 95 et seq.).

xii
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After the death of the Master, the Hippocratic The
11 11 1 -111 Erapirlcs.

school tended, as so otlen liappens \vith the best

of cultural movements, to show signs itself of

diminishing vibility: the letter began to obscure

and hamper the spirit. The comparatively small

element of theory Avhich existed in the Hip-

pocratic physiology was made the groundwork of a

somevhat 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."

Horace said " Graecia capta ferum victorem Greek

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 (1st 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
Avas 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 public in Lucretius's great

poem " De Rentm Natura," The disbelief of Ascle-

piades in the self-maintaining powers of the living

organism are exposed and refuted at considerable

length by Galen in the volume before us.

The Out of the teaching of Asclepiades that physio-
Methodists. 1 . 1 J J .1 .. , .

logical processes depend upon the particular way in

which the ultimate indivisible molecules come
together (cv ^ . -) there was developed by his pupil^

Themison of Laodicea^ a system of medicine cha-

racterised by the mofet engaging simplicity both of

diagnosis and treatment. This so-called " Methodic
"

system was intended to strike a balance between

the excessive leaning to apriorism sho\vn by the

Rationalist (Hippocratic) school and the opposite

tendency of the Empiricists. "A pathological

theory we must have," said the Methodists in

effect, "but let it be simple." They held that the

molecular groups constituting the tissues were

traversed by minute channels (, " pores ")

;

all diseases belonged to one or other of two

classes ; if the channels Avere constricted the

disease was one of stasis (?), and if they

were dilated the disease was one of flux ().
Flux and stasis were indicated respectively by

increase and diminution of the natural secretions :
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treatment of opposites by opposites—of stasis

by methods causing dilatation of the channels, and
conversely.

Wild as it may seem, this pathological theory of

the Methodists contained an element of truth ; in

various guises it has cropped up once and again at

different epochs of medical history ; even to-day

there are pathologists who tend to describe certain

classes of disease in terms of vaso-constriction and
vaso-dilatation. The vice of the Methodist teaching

was that it looked on a disease too much as some-
thing fixed and finite, an independent entity, to be
considered entirely apart from its particular setting.

The Methodists illustrate for us the tyranny of no/we*.

In its defects as in its virtues this school has

analogues at the present day ; we are all acquainted

with the medical man to whom a name (such, let us

say, as "tuberculosis," "gout," or "intestinal auto-

intoxication") stands for an entity, one and indi-

visible, to be treated by a definite and unvarying

formula.

To such an individual the old German saying

" Jedermann hat am Ende ein Bischen Tuberkulose"

is simply—incomprehensible.

All the medical schools which I have mentioned Galen.

>vere still holding their ground in the 2nd century

A.D., with more or less popular acceptance, when the
great Galen made his entry into the world of

Graeco-Roman medicine.

XV
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Claudius Galenus was born at Pergamos in Asia

Minor in the year 131 a.d. His father was one

Nicon, a well-to-do architect of that city. " I

had the great good fortune/' says Galen,i ''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 Avas perpetually

shouting at my father and quarrelling with him

—

worse than Xanthippe with Socrates. When, there-

fore, I compared the excellence of my father's

disposition with the disgraceful passions of my
mother, I resolved to embrace and love the former

qualities, and to avoid and hate the latter."

Nicon called his son, which means quiet,

peaceable, and although the physician eventually

turned out to be a man of elevated character, it is

possible that his somewhat excessive leaning towards

controversy (exemplified in the following pages) may

have resulted from the fact that he was never quite

able to throw off the worst side of the maternal

inheritance.

His father, a man well schooled in mathematics

and philosophy, saw to it that his son should not

lack a liberal education. Pergamos itself was an

ancient centre of civilisation, containing, among

other culture-institutions, a library only second in

importance to that of Alexandria itself; it also

contained an Asclepieura.

1 On the Aftciious of the Mind, p. 41 (Kulm'e ed.).
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Galen's training was essentially eclectic: he studied

all the chief philosophical systems of the time

—

Platonic, Aristotelian, Stoic, and Epicurean— and

then, at tlu» ago~Q£_seveiitfi^»»^ntered on~a]caurafi.of

meSRal studies ; these he pursueeTTncIer the best

teachers at his own city, and afterAvards, during a

period of JVanderJakre, at Smyrna, Alexandria, and

other leading medical centres.

Returning to Pergamos, he received his first

professional appointment—that of surgeon to the

gladiators. After four years here he was draAvn by

ambition to Rome, being at that time about thirty-

one years of age. At Rome the young Pergamene

attained a brilliant reputation both as a practitioner

and as a public demonstrator of anatomy ; among

his patients he finally numbered even the Emperor

Marcus Aurelius himself. "^

Medical practice in Rome at this time was at a low

ebb, and Galen took no pains to conceal his contempt

for the ignorance, charlatanism, and venality of his

fellow-practitioners. Eventually, in spite of his social

popularity, he raised up such odium against himself

in medical circles, that he was forced to flee the city.

This he did hurriedly and secretly in the year 168 a.d.,

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 uuderiake an

xvii
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expedition against the Germans, who at that time

were threatening the northern frontiers of the

Empire, and he was anxious that his consulting

physician should accompany him to the front.

" Patriotism " in this sense, however, seems to have

had no charms for the Pergamene, and he pleaded

vigorously to he excused. Eventually, the Emperor

gave him permissten to remain at home, entrusting

to his care the young prince Commodus.

Thereafter we know little of Galen's history,

beyond the fact that he now entered upon a period

of great literary activity. Probably he died about

the end of the century.

Subsequent Galen wrotc extensively, not only on. anatomy,
History of • •

i t 7
i

laioii's physiology, and medicme m treneral, but also on

l«gi^; hislogicul [jl'uclivities, as will be shoAvn later,

are Avell exemplified in his medical writings. A
*^ considerable number of undoubtedly genuine works

of his have come down to us. The full importance

of his contributions to medicine does not appear

to have been recognized till some time after his

death, but eventually, as already pointed out, the

terms Galenism and Greek medicine became prac-

tically synonymous.

A few words may be devoted to the subsequent

history of his wi-itings.

Uyzauaue Dui'ing and after the final break-up of the Roman
Medicme.

£j^pi^.g came times of confusion and of social re-
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construction, which left little opportunity for scientific

thought and research. The Byzantine Empire, from

the 4th century onwards, was the scene of much in-

ternal turmoil, in which the militant activities of the

now State-established Christian church played a not

inconsiderable part. The Byzantine medical scholars

were at best compilers, and a typical compiler was

Oribasius, body-physician to the Emperor Julian

(4th century, AD.) ; his exceUent Sy7iopsis 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, Arabian

throughout Syria, and from thence 33 carried by

the Nestorians, a persecuted heretical sect, into

Persia ; here it became implanted, and hence

c%'entually spread to the Mohammedan world.

Several of the Prophet's successors (such as the

Caliphs Harun-al-Rashid and Abdul-Rahman III)

were great patrons of Greek learning, and especially

of medicine. The Arabian scholars imbibed Aris-

totle and Galen with avidity. A partial assimilation,

however, was the farthest stage to which they could

attain ; with the exception of pharmacology, the

Arabians made practically no independent additions

to medicine. They were essentially systematizers and

commentators. " Averrois che il gran comento feo " ^

* " Averrhoes who made the great Commentary " (Dante).

It was Averrhoes (Ebn Roslid) who, in the 12th century,
introduced Aristotle to the Mohamniedan world, and the
"Commentary" referred to was on Aristotle.

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

Aviceiina (Ebn Sina), (10th to 11th century)

is the foremost name in Arabian medicine : his

"Book of tlie Canon in Medicine," >vhen trans-

lated into Latin, even overshadowed the authority

of Galen himself for some four centuries. Of this

>vork the medical historian Max Neuburger says :

" Avicenna, according to his lights, imparted to

contemporary medical science the appearance of

almost mathematical accuracy, Avhilst the art of

therapeutics, although empiricism did not wholly

lack recognition, was deduced as a logical se-

quence from theoretical (Galenic and Aristotelian)

premises."

introdiio- Having arrived at such a condition in the hands

Arabian of the Mohammedans, Galenism was now destined

to^hTwest to pass oncc more to the West. From the 11th cen-

Schoiastio ^^ onwards Latin translations of this "Arabian"
Period. Medicine (being Greek medicine in oriental trap

pings) began to make their way into Europe ; here

they helped to undermine the authority of the one

medical school of native growth which the West

produced during the Middle Ages—namely the

School of Salerno.

Blending with the Scholastic philosophy at the

universities of Naples and Montpellier, the teachings

of Aristotle and Galen now assumed a position of

supreme authority : from their word, in matters

XX
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scientific and medical, there was no appeal. In

reference to this period the Per^amene was referred

to in later times as the "Medical Pope of the Middle

Ages."

It was of course the logical side of Galeni.em

which chiefly commended it to the mediaeval School-

men, as to the essentially speculative Moslems. .^

The year 1453, when Constantinople fell into the The

hands of the Turks, is often taken as marking the
^-°****'"^*•

commencement of the Renascence. Among the

many factors which tended to stimulate and awaken
men's minds during these spacious times was the re-

discovery of the Greek classics, Avhich vrere brought

to Europe by, among others, tlie scholars who fled

from Byzantium. The Arabo Scholastic versions of

Aristotle and Galen were now confronted by their

Greek originals. A passion for Greek learning was

aroused. The freshness and truth of these old

writings helped to awaken men to a renewed sense

of their own dignity and worth, and to brace them
in their struggle for self-expression.

Prominent in this " Humanist " movement was the

English physician, Thomas Linacre (c. 1460-1524)

who, having gained in Italj an extraordinary zeal for

the New Learning, devoted the rest of his life, after

returning to England, to the promotion of the

litierae humaniores, and especially to making Galen

accessible to readers of Latin. Thus the " Oe
Saluralibus Faadtatibm " appeared in London in

xxi
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1523, and was preceded and followed by several

other translations, all marked by minute accuracy

and elegant Latinity.

Two new parties now arose in the medical world

—

the so-called " Greeks " and the more conservative

*' Arabists."

Paracelsus. But the swing of the pendulum did not cease

with the creation of the liberal " Greek " party ; the

dazzling vision of freedom was to drive some to a yet

more anarchical position. Paracelsus, who flourished

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

as typifying this extremist tendency. His one cry

was, " Let us away with all authority whatsoever,

and get back to Nature ! " At his first lecture as

professor at the medical school of Basle he sym-

bolically burned the works of Galen and of his chief

Arabian exponent, Avicenna.

The But the final collapse of authority in medicine
RcnASCCnco
Anatomists, could not be brought about by mere negativism.

It was the constructive work of the Renascence

anatomists, pai-ticularly those of the Italian school,

which finally brought Galenism to the ground.

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

tomy," for dissecting human bodies, was fiercely

assailed by the hosts of orthodoxy, including that

stout Galenist, his old teacher Jacques Dubois

(Jacobus Sylvius). Vesalius held on his way,-
ever, proving, inter alia, that Galen had been wrong

xxii
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in saying that the interventricular septum ot the

heart was permeable (cf. present volume, p. 321).

Michael Servetus (1509-53) suggested that the

blood, in order to get from the right to the left

side of the heart, might have to pass through the

lungs. For his heterodox opinions he was burned at

the stake.

Another 16th-century anatomist, Andrea Cesalpino,

is considered by the Italians to have been a discoverer

of the circulation of the blood before Harvey ; he

certainly had a more or less clear idea of the circula-

tion, but, as in the case of the " organic evolutionists

before Darwin," he failed to prove his point by

conclusive demonstration.

William Harvev,the great Englishman who founded WiUiam"ill! Harvey
modern experimental physiology and was tlie first to (i578-i657>

establish not only the fact of the circulation but also

the physical laws governing it, is commonly reckoned

the Father of Modem Medicine. He owed his in-

terest in the movements of tiie blood to Fabricio

of Acquapendente, his tutor at Padua, who drew his

attention to the valves in the veins, thus suggesting

the idea of a circular as opposed to a to-and-fro

r- motion. Harvey's great generalisation, based upon a

long series of experiments in vivo, was considered to

have given the coup de grace to the Galenic physiology,

I and hence threw temporary discredit upon the whole

system of medicine associated therewith.

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

had begun.

Gaimi^
While we cannot sufficiently commend the results

of the long modern period of research-work to which

the labours of the Renascence anatomists from Vesa-

lius to Harvey form a fitting prelude, we yet by no

means allow that GaJenJs_general medical outlook

was so entirely invalidated as many imagine by the"

^CQiiclwetvt! demons Ll'a Lid II Of his anatomical errors. It

is time for uslnow to turrTto Galen'again after three

hundred years of virtual neglect : it may be that he

will help us to see something fundamentally impor-

tant for medical practice vhich is beyond the power

even of our microscopes and X-rays to reveal. While

the value of his Avork undoubtedly lies mainly in its

enabling us to envisage one of the greatest of the

early steps attained by man in medical knowledge,

it also has a very definite intrinsic value of its own.

Galen's No attempt can be made here to determine how

Precursurs! mucli 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
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the whole in an articulated "sj'stem" showing that

perfect balance of parts which is the essential cri-

terion of a work of art. Constantly, however, in his

writings we shall come across traces of the influence

of, among others, Plato, Aristotle, and ^vriters of the

Stoic school.

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

I .1 • . • t Hippocrates
the term, there is one name to which he pays a very on Galen,

special tribute—that of his illustrious forerunner

Hippocrates. Him on quite a number of occasions

he actually calls "divine "
(cf. p. 293).

" Hipjwcrates," he says, "was the first known to

us of all who have been both physicians and philoso-

phers, in that he tvas the first to recognise what nature

dues." Here is struck the keynote of the teach-

ing of both Hippocrates and Galen ; this is shown

in the volume before us, which deals with "the

natural faculties"—that is with the faculties of this

same " Nature " or vital principle referred to in the

quotation.

If Galen be looked on as a crystallisation of Greek "^The

medicine, then this book may be looked on as a Facume*.•

crystallisation of Galen. Within its comparatively

short compass we meet with instances illustrating

perhaps most of the sides of this many-sided writer.

The " Natural Faculties " therefore forms an excel-

lent prelude to the study of his larger and more

specialised works.
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Qaien'e What, now, is this ** Nature " or biological principle

logy." upon which Galen, like Hippocrates, bases the whole

of his medical teaching, and which, we may add,

is constantly overlooked—if indeed ever properly

apprehended—by many physiologists of the present

day ? By using this term Galen meant simply that,

Avhen we deal with a living thing, we are dealing

primarily with a unity, Avhich, qua living, is not

further diviisime ; all its parts canjaiiLy be understood

and dealt with as being m relation to this priiicipile of

uttifejr—Galbli was thus led to criticise Avith consider-

ai5TS^severity many of the medical and surgical

specialists of his time, who acted on the assumption

(implicit if not explicit) that the whole was merely

the sum of its parts, and that if, in an ailing organism,

these parts were treated each in and for itself, the

health of the whole organism could in this way be

eventually restored.

Galen expressed this idea of the unity of the

organism by saying that it was governed by a Physis

or Nature
(J] ^/), with whose

" faculties " or powers it was the province of-
(physi-ology. Nature-lore) to deal. It was be-

cause Hippocrates had a clear sense of this princij)le

that Galen called him master. "Greatest," say the

Moslems, " is Allah, and Mohammed is his prophet."

"Greatest," said Galen, "is the Physis, and Hippo-

crates is its prophet." Never did Mohammed more

zealously maintain the unity of the Godhead than

Hippocrates and Galen the unity of the organism.
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But we shall not have read far before we discover Geiene

that the term Physiology, as used by Galen, stands ^^"^

not merely for what we understand by it nowadays, ""^^

but also for a large part of Physics as weU. This is

one of the chief sources of confusion in his writings.

Having grasped, for example, the uniqueness of the

process of specijic selection( toS ouccioi;), by which ~

the tissues nourish themselves, he proceeds to apply

this principle in explanation of entirely different

classes of phenomena ; thus he mixes it up with the

physical phenomenon of the attraction of the lode-

stone for iron, of dry grain for moisture, etc. It is

noteworthy, however, in these latter instances, that

he does not venture to follow out his comparison to

its logical conclusion ; he certainly stops short of

hinting that the lodestone (like a living organ or

tissue) assimilales the metal which it has attracted !

Setting aside, ho\vever, these occasional half-

hearted attempts to apply his principle of a? in

regions >vhere it has no natural standing, we shall

find that in the field of biology Galen moves with an

assurance bred of first-hand experience.

Against his attempt to " biologize " physics may The

s_ be set the converse attempt of the mechanical ph^elouiu.

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 oi physics, in which he hai-

every right to be.

The In defence of the universal validity of his principle,

' Galen also tends to excessive disparagement of moi

phological factors ; vitness his objection to the view

of the anatomist Erasistratus that the calibre of

vessels played a part in determining the secretion

of fluids (p. 123), that digestion was caused by the

mechanical action of the stomach walls (p. 243), and

dropsy by induration of the liver (p. 171).

caiaracter- While combating the atomic explanation of physical

Living processes, Galen of course realised that there were
rganism.

j^^j^y ^f tjiese Avhich could only be explained ac-

cording to what we should now call "mechanical

laws." For example, non-living things could be

subjected to (passive motion), they answered

to the laws of gravity (rats

powaU, 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 (/oc.

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 nulnlion, in which occurs a phenomenon
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wliich Galen calls active motion{ -^)
or, more technically, alteration ('?). This

active type of motion cannot be adequately stated

in terms of the passive movements (groupings and

re-groupings) of its constituent parts according to

certain empirical " laAvs." Alteration involves self-

movement, a self-determination of the organism or

organic part. Galen does not attempt to explain

this fundamental characteristic of alteration any

further; he contents himself Avith referring his

opponents to Aristotle's Avork on the "Complete

Vlteration of Substance " (p. 9).

The most important characteristic of the Physis .

or Nature is its T£;(nj—its artistic creativeness. In /

other words, the living organism is a creative artist. [

This feature may be observed typically in its primary

functions of growth and nutrition ; these are de-

pendent on the characteristic faculties or powers,

by virtue of Avhich each part dra\vs to itself what
is proper or appropriate to it () and rejects

what is foreign ( ), thereafter appro-

priating or assimilating the attracted material ; this

assimilation is an example of the alteration (or quali-

tative change) already alluded to; thus the food eaten

is " altered " into the various tissues of the body, each

of these having been provided by "Nature" wiux its

own specific faculties of attraction and repulsion.

Any of the operations of the living part may be Tiie Three

looked on in three ways, either (a) as a <:, ^^^^
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faculty, potentiality
; (6) as an eVe'/jyeia, which is this

8/<; in operation ; or (c) as an tpyov, the product

or effect of the eVepycta.^

* What appear to tne to be certain resomblances between
the Galenical and the modern vitalistic views of Henri
Bergson may perhaps be alluded to here. Galen's vital

principle, ] ("creative growth"), presents
analogies with V Evolution craatricc : both manifest their
activity in producing qualitative change (aXXoiwais, change-
mtnt) : in both, the creative change cannot be analysed into
a series of static states, but is one and continuous. In Galen,
however, it comes to an end Avith the development of the

individual, whereas in Bergson it continues indefinitely as
the evolution of life. The three aspects of organic life may
be tabulated thus :

—

$
Work to be done.
Future aspect.

Bergson's " teleo-

logical " aspect.

ivfpyeta

Work being done.
Present aspect.

Function.
The vital.

A changing which
cannot be uuder-
etood as a sum
of static parts ;

constant be-

coming, never
stopping — at

least till the ?p-

yov is reached.
Bergson's " philo-

sophical "aspect.

tpyov

Work done, finished.

Past aspect.

Structure.

"thing."

Bergson's
look of

science."

" out-

physical

Galen recognized " creativeness" ()) in the develoj>

ment of the individual and its parts (ontogeny) and in the
maintenance of these, but he failed to appreciate the creative

evolution of species (phylogenj'), which is, of course, part of

the same process. To the teleologist the possibilities (-$) of the Physis are limited, to Bergson they are un-
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Like his master Hippocrates, Galen attached Galen's

fundamental importance to clinical observation— *

to the evidence of the senses as the indispensable

groundwork of all medical knowledge. He had

also, however, a forte for rapid generalisation from

observations, and his logical proclivities disposed him

Milled. Galen and Bergson agree in attaching most practical

importance to the middle category— that of Function.

While it must be conceded that Galen, following Aristotle,

had never seriously questioned the fixity of species, the

following quotation from his work On Habits (chap. ii. ) will

show that he must have at least had occasional glimmerings
of our modem point of view on the matter. Referring to

(uximilaJion, he says: " Just as everything we eat or drink
becomes altered in quality, so of course also does the altering

factor itself become altered. ... A clear proof of the as-

similation of things which are being nourished to that which
is nourishing them is the change which occurs in plants and
seeds ; this often goes so far that what is highly noxious in

one soil becomes, when transplanted into another soil, rot
merely harmless, but actually useful. This has been largely

put to the test by those who compose memoirs on farming
and on plants, as also by zoological authors who have
written on the changes which occur according to the
countries in which animals live. Since, therefore, not only
is the nourishment altered by the creature nourished, but
the latter itself also undergoes some slight alteration, this

slight alteration must necessarily become considerable in the

course of time, and thus properties resulting from prolonged
habit must come to be on a par with natural properties."

<3alen fails to see the possibility that the "natural" pro-
perties themselves originated in this way, as activities which
gradually became habitual— that is to say, that the effeets of
n«r<tire may become a "second nature," and so eventually
nature itself.

The whole passage, however, may be commended to modem
biologists—particularly, might one say, to those bacterio-
logists who have not yet realised how extraordinarily rela-

tive is the term "specificity" when applied to the subject-
matter of their science.
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particularly to deductive reasoning. Examples of an

almost Euclidean method of argument may be found

in the Natural Faculties (e.g. Book III. chap. i.). While

this method undoubtedly gave him much help in

his search for truth, it also not unfrequently led him

astray. This is evidenced by his attempt, already

noted, to apply the biological principle of the

in physics. Characteristic examples of attempts to

force facts to fit premises will be found in Book II.

chap, ix., where our author demonstrates that yellow

bile is " virtually " dry, and also, by a process of

exclusion, assigns to the spleen the function of clear-

ing avay 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 Avith 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, \vithout any relationships in time or space

(y. p. XV. supra).

He based much of his pathological reasoning upon
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tlie "humoral theory " of Hippocrates, according to

which certain diseases were caused by one or more

of the four humours (blood, ph'irni, black and yellow

bile) being in excess—that is, by various dyscrasiae.

Our modern conception of " hormone " action shovs

certain resemblances with this tiieory.

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 Avhat 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 ans>vers

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 ierra sigillala, a kind of earth which had a

reputation for healing the bites of serpents and
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other wounds. At other times he visited the

copper-mines of Cyprus in search for copper, and

Palestine for the resin called Balm of Gilead.

By inclination and training Galen was the reverse

of a "party-man." In the Nnlurnl FacuUies (p. 55)

he speaks of the bane of sectarian partizanship,

"harder to heal than any itch." He pours scorn

upon the ignorant " Erasistrateans " and " Asclepia-

deans," who attempted to hide their own incom-

petence under the shield of some great man's name
(c/ p. 141).

Of the two chief objects of his censure in the

Natural Faculties, Galen deals perhaps less rigorously

with Erasistratus than with Asclepiades. Erasistratus

did at least recognize the existence of a vital principle

in the organism, albeit, with his eye on the structures

which the scalpel displayed he tended frequently to

forget it. The researches of the anatomical school

of Alexandria had been naturally of the greatest

service to surgery, but in medicine they sometimes

had a tendency to check progress by diverting

attention from the whole to the part.

The Another novel conception frequently occurring in

ar'spirft. Galen's writings is that of thG^PneuyiaJi.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
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is attended with the appearance of the so-called

" innate-4reat/' (2\ A vital prmcmle. eOnt-'elved as

being made up of matter in the most subtle

imaginable state [i.e. air). This vital principle be-

came resolved into three kinds : (a)

or spiritus natiiralis, carried by the veins, and pre-

siding over the subconscious vegetative life ; this

•'natural spirit" is therefore practically equivalent

to the or "nature" itself, {b) The/
or spmtus vitalis ; here particularly is a source

of error, since the air already alluded to as being

carried by the arteries tends to be confused vrith this

principle of " individuality " or relative autonomy in

the circulatory (including, perhaps, the vasomotor)

system, (c) The-^ or spiritus animalis
\

(anima = ;(^), carried by longitudinal canals in the

nerves ; this corresponds to the ^.
This view of a "vital principle" as necessarily

consisting of matter in a finely divided, fluid, or
'•' etheric " state is not unknown even in our day.

Belief in the fundamental importance of the Pneuma
formed the basis of the teaching of another vitalist

school in ancient Greece, that of the Pneumatists.

It is unnecessary to detail here the various ways
^e*cj*c°ti.

in which Galen's physiological _yiewsdiffer frpn; tjipse ^*""'' '^^

of the Moderns, as most of these are noticed in foot-

notes to the text of the present translation. I^is

ignorance of the circulation of the blood does np„t_.

lessen the force of his general physiological conclu-
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sions to tlie 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

ot' It, mixed with Inspired air, moved in the same

way along the arteries ; whereas we now icnow that

al 1 tliii bloutl goes outward by the arteries and retu

r

s

by the veins ; in either case blood is carried to the

tissues by blood-vessels, and Galen's ideas of tissue-

nutrition were wonderfully sound. The ingenious

method by which (in ignorance of the pulmonary

circulation) he makes blood pass from the right to

the left ventricle, may be read in the pii sent 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's Galen was not only a man of great intellectual

gifts, but one also of strong moral fibre. In

his short treatise " That the best Physician is also a

Philosopher " he outlines his professional ideals. It

is necessary for the efficient healer to be versed in

the three branches of "philosophy," viz.: (a) logic,

the science of how to think
;

(b) physics, the science

of what is

—

i.e. of " Nature " in the widest sense

;

(c) ethics, the science of what to do. The amount of

toil which he who wishes to be a physician must

undergo—firstly, in mastering the work of his pre-

decessors and afterwards in studying disease at first

hand—makes it absolutely necessary that he should
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possess perfect self-controiy that he should scorn

money and the weak pleasures of the senses, and

should live laborious days.

Readers of the following pages will notice that

Galen uses what we should call distinctly im-

moderate language towards those who ventured to

differ from the views of his master Hippocrates

(which were also his own). The employment of such

language was one of the few weaknesses of his age

which he did not transcend. Possibly also his mother's

choleric temper may have predisposed him to it.

The fact, too, that his vivisection experiments (e.g.

pp. 50, 273) were carried out apparently without any

kind of anaesthetisation being even thought of is

abhorrent to the feelings of to-day, but must be ex-

cused also on the ground that callousness towards

animals was then customary, men having probably

never thought much about the subject.

Galen is a master of language, using a highly Gaien'e

polished variety of Attic prose with a precision vhich ^^^ ^
*

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 vord stands for a

physiological conception vhich is not now held

;

instances are the words anadosis, prosthesis, and
prospkysis, indicating certain steps in the process

by Avhich nutriment is conveyed from the alimentary

canal to the tissues.
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Readers will be surprised to find how many words

are used by Galen which they would have thought

had been expressly coined to fit modern conceptions

;

thus our author employs not merely such terms

as physiology, phthisis, atrophy, anastomosis, but also

haematopoietic, anaesthesia, and even aseptic I It is

only fair, however, to remark that these terms,

particularly the last, were not used by Galen in

quite their modern significance.

Summary. To resume, then : What contribution can Galen

bring to the art of healing at the present day ? It

was not, surely, for nothing that the great Pergamene

gave laws to the medical world for over a thousand

years 1

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 (17-) 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 ^"^^ of nature.
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(4) His keen appreciation of the unity of the

organism, and of the inter-dependpncp; nf iti paris
;

liis realisation that the vital pheaomena (physiological

and pathological) in a living organism can only be

understood when considered in rf^latinn ta thp _
aivironmenl of that organism or pa.rt>.. -This is the

foundation for the war that Galen waged a outrance

on the Methodists, to vhom diseases were things

without relation to anything. This dispute is, un-

fortunately, not touched upon in the present volume.

What Galen combated was the tendency, familiar

enough in our own day, to reduce medicine to the

science of finding a label for each patient, and then

treating not the patient, but the label. (This

tendency, we may remark in parenthesis, is one

which is obviously well suited for the standardisi?ig

purposes of a State medical service, and is therefore

one which all who have the weal of the profession

at heart must most jealously watch in the difficult

days that lie ahead.)

(5) His realisation of the inappropriateness and

inadequacy of physical formulae in explaining physio-

logical activities. Galen's disputes with Asclepiades

over TOL « , over the/, is but another aspect of

his quarrel with the Methodists regarding their

pathological " units," whose primary characteristic

was just this same (impassiveness to environ-

ment, " unimpr*issionability "). We have of course
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our Physiiitric or latromechanical school at the

present day, to whom sucli processes as absorption

from the alimentary canal, the respiratory inter-

change of gases, and the action of the renal

epithelium are susceptible of a purely physical

explanation.^

(6) His quarrel the Anatomists, which was

in essence the same as that with the Atomists, and

which arose from his clear realisation that that

primary and indispensable desideratum, a view of the

whole, could never be obtained by a mere summation

of partial views ; hence, also, his sense of the

dangers which would beset the medical art if it were

allowed to fall into the hands of a mere crowd of

competing specialists without any organising head to

guide them.

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

BOOK I

CUAPTEB I

Distinction between the effecta of {a) the organism's psyche
or soul (6) its phy-fis or nature. The author proposes to
confine himself to a consideration of the latter—the
vegetative—aspect of life.

Chapter II

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

Chapter

It is by virtue of the /o?ir qualities that each part functions.
Some authorities subordinate the dry and the moist

principles to the hot and the cold. ^nsCOlle inconsistent
here. ^ ^-..^ ^^

Chapter IV
We must suppose that there are faculties corresponding in

number to the visible effects (or products) with which we
are familiar.

Chapter V
Genesis, growth, and nutrition. Genesis (embryogeny) sub-

divided into histogenesis and organogenesis. Growth is

a tridimensional expansion of the solid parts formed
during genesis. Nitritioo.
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Chapter VI

I'he process of genesis (embryogeny) from inseininatiou

onwards. Each of the simple, elementary, homogeneous
parts (tissues) is produced by a special blend of the four

primary alterative faculties (such secondary alterative

faculties being o4opoietic, nenropoiehc. etc.). A special

function and tise also corresponds to each of these special

tissues. The bringing of these tissues together into

organs and the disposal of these organs is performed by
another faculty called diaplastic, moulding, or forma-
tive.

Chapter VII

We now pass from genesis to growth. Growth essentially a

post-natal process ; it involves two factors, expansion

and nutrition, explained by analogy of a familiar child's

game.

Chapter VIII
Nutrition.

Chapter IX

These three primary faculties (genesis, growth, nutrition)

have various others subservient to them.

Chapter X

Nutrition not a simple process. (1) Need of subsidiary

organs for the various stages of alteration, e.g., of bread

into blood, of that into bone, etc. (2) Need also of

organs for excreting tiie nonutilizable portions of the

food, e.g., much vegetable matter is superfluous. (3) Need
of organs of a third kind, for distributing the pabulum
through the body.

Chapter XI

Nutrition analysed into the stages of application {prostheais),

adhesion {proxphysis), and assimilation. The stages

illustrated by certain pathological conditions. Different

shades of meaning of the term nutriment.
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Chaptkr XII

The two chief medico-philosophical schools—Atomist and
Vitalist. Hippocrates an adherent of the latter school

—

his doctrine of an original principle or "nature" in

every living thing (doctrine of the unity of the

organism).

Chapter XIII

Failure of Asclepiades to understand the functions of kidneys

and ureters. His hypothesis of vaporization of imbibed

fluids is here refuted. A demonstration of urinary secre-

tion in the living animal ; the forethought and artistic

skill of Nature vindicated. Refutation also of Ascle-

piades's disbelief in the special selective action of purga-

tive drugs.

Chapter XIV

While Asclepiades denies in toto the obvious fact of specific

attraction, Epicurus grants the fact, although his

attempt to explain it by the atomic hypothesis breaks

down. Refutation of the Epicurean theory of magnetic

attraction. Instances of specific attraction of thorns

and animal poisons by medicaments, of moisture by
com, etc.

Chapter XV
It now being gianted that the urine is secreted by the

kidneys, the rationale of this secretion is enquired into.

The kidneys are not mechanical filters, but are by virtue

•, of their nature possessed of a specific faculty of attrac-

1 tion.

Chapter XVI

Erasistratus, again, by his favourite principle of horror vaciu

could never explain tlie secretion of urine by the kidneys.

While, however, he acknowledged that the kidneys do
secrete urine, he makes no attempt to explain this ; he
ignores, but does not attempt to refute, the Hippocratic

doctrine of specific attraction. " Servile " position taken

up by Asclepiades and Erasistratus in regard to this

function of urinary secretion.
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Chapter XVII

Three otlier attempts (b3' adlierents of the Erai»istratean

school and by Lycus of Macedonia) to explain how the

I kidne^^s come to separate out urine from the blood. All

I these ignore the obvious principle of attraction.

BOOK II

Chapter I

order to explain dispersal of food from alimentary canal

via the veins {aiiadoKis) there is no need to invoice with
Erasislratus, the horror vacui, since here again the prin-

ciple of specific attraction is operative ; moreover, blood

1 is also driven forward by the compressing action of the

1 stomach and the contractions of the veins. Possibility,

'however, of Erasistratus's factor playing a certain minor

role.

Chatter II

The Erasistratean idea that bile becomes separated out from

f| the blood in the liver because, being the tli inner fluid, it

U alone can enter the narrow stomata of the bile-ducts,

ij ; while the thicker blood can only enter the wider mouths
f of the hepatic venules.

Chapter III

The morphological factors suggested by Erasistratus are

i
quite inadequate to explain biological happenings.

' Erasistratus inconsistent with his own statements. The
immanence of the physin or nature ; her shaping is not

merely external like that of a statuary, but involves the

entire substance. In genesis (embryogeny) the semen is

the active, and the menstrual blood the passive, princi-

ple. Attractive, alterative, and formative faculties of

the semen. Embryogeny is naturally followed by

growth ; these two functions distinguished.
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Chapter FV

Unjustified claim by Erasistrateans that their founder had
associations with the Peripatetic (Aristotelian) school.

The characteristic physiological teiiets of that school

(which weie all anticipated by Hippocrates) in no way
agree with those of Erasistratus, save that both recognize

the purposefulness of Nature ; in practice, however,

Erasistratus assumed numerous exceptions to this prin-

ciple. Difficulty of understanding why he rejected the

biological principle of attraction in favour of anatomical

factors.

Chaptkr V

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

Jhapteb VI

The same holds with nutrition. Even if we grant that veins

may obtain their nutrient blood by virtue of the horror

vacui (chap, i ), how could this explain the nutrition of

nerves? Erasistratus's hypothesis of minute elementary
nerves and vessels within the ordinary visible nerves

simply throws the difficulty further back And is

Erasistratus's minute "simple" nerve susceptible of

further analysis, as tlie Atonysts would assume ? If so,

this is opposed to the conception of a constructive and
artistic Nature which Krasistratus himself shares with
Hippoctates and the writer. And if his minute nerve is

really elementary and not further divisible, then it

cannot, according to his own showing, contain a cavity ;

therefore the horror vacui does not apply to it. And
how could this principle apply to the restoration to its

original bulk of a part which had become thhi through
disease, where more matter must become attaclied than
runs awa\' ? A quotation from Erasistratus shows that he
did actcuowledge an "attraction," although not exactly

in the Hippocratic sense.
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Chapteu VII

In the last resort, tlie ultimate living elements (Erasistratus's

aimjile vessels) must draw in their food by virtue of an
inherent attrai:tive faculty like that which the lodestone

exerts on iron. Thus the process of anadosis, from
beginning to end, can be explained without assuming a

horror vacui

Chapter VIII

lirasistratus's disregard for the humours. In respect• to

excessive formation of bile, however, prevention is better

than cure ; accordingly wo must consider its pathology.

Does blood pre exist in the food, or does it come into

existence in the body ? Erasistratus's purely anatomical

explanation of dropsy. He entirely avoids the question

of the four qualities (e.g. the iinportance of innate heat)

in the generation of the humours, etc. Yet the problem

of blood-production is no less important than that of

gastric digestion. Proof that bile does not pre-exist in the

food. The four fundamental qualities of Hippocrates and

Aristotle. How the humours are formed from food taken

into the veins : when heat is in proportionate amount,

blood results : when in excess, bile ; when deficient,

phlegm. Various conditions determining cold or warm
temperaments. The four primary diseases result each

from excess of one of the four qualities. Erasistratus

unwillingly acknowledges this when he ascribes the

indigestion occurring in fever to impairedfunction of the

stomach. For what causes this fanctio laesa ? Proof

that it is the fever (excess of innate heat).

If, then, heat plays so important a part in abnormal

functioning, so must it also in normal (i.e. causes of

eucrasia involved in those of dyscrasia, of physiology in

those of pathology). A like argument explains the

(jenesix of the hnmoura. Addition of warnith to things

already warm makes them bitter ; thus honey turns to

bile in peojjle who are already warm ; where warmth
deficient, as in old people, it turns to useful blood._ Tliis

is a proof that bile does not preexist, as such, in the

food.
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Chapter IX

The Junctions of organs also depend on the way m which the

four qualities are mixed

—

e.g. the contracting function of

the stomach. Treatment onl}• possiole when we know
the caiisen of errors of function. The Erasistrateana

practically' Empiricists in this respect. On an apprecia-

tion of the meaning of a dyacrasia follows naturally the

Hippocratic principle of treating opposites l-y opposites

{e.g. cooling the overheated stomach, warming it wlien

chilled, etc.). Useless in treatment to know merely the

function of each organ ; we must know the bodily

condition which iipsets this function. Blood is warm and
moist. Yellow bile is warm and (virtually, though not

apparently) dry. Phlegm is cold and moist. The fourth

possible combination ^cold and dry) is represented by
hlack bile. For the clearing out of this humour from the

blood. Nature has provided the spleen—an organ which,

accoiding to Erasistratus, ful61s no purpose. Proof of

the importance of the spleen is the jaundice, toxaemia,

etc., occurring when it is diseased Erasistratuss failure

to mention the views of leading authorities on tiiis organ
shows the hopelessness of his position. The Hippocratic

view has now been demonstrated deductively and in-

ductively. The classical view as to the generation

of the humours. Normal and pathological forms of

yellow and black bile. Part played by the innate

heat in their production. Other kinds of bile are

merely transition-stages between these extreme types.

Abnormal forms removed by liver and spleen re-

spectively. Phlegm, however, does not need a special

excretory organ, as it can undergo entire metabolism in

the body.
Need for studying the works of the Ancients care-

fully, iu order to reach a proper understanding of this

subject.
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BOOK III

Cmaptkk I

A recapitulation of certain points previously demonstrated.
Kvery part of tlie animal has an attractive and an
alterative (assimilative) faculty ; it attracts the nutrient

juice which is proper to it. Assimilation is preceded
by adhesion (prosphj/sts) and that again, by application

(prosthesis). Application the goal of attraction. It

would not, however, be followed by adhesion and
assimilation if each part did not also possess a faculty

for retaining in position the nutriment which has been
applied. A priori necessity for this retentive, faculty.

Chapter II

The same faculty to be proved a posteriori. Its corresponding

function [i.e. ihe activation of this faculty or potentiality)

well seen in the large hollow organs, notably the uterus

and stomach.

Chapter III

Exercise of the retentive faculty particularly well seen in tlie

uterus. Its object is to allow the embryo to attain full

development ; this being completed, a new faculty—the

expulsive—hitherto quiescent, comes into play. Char-
acteristic signs and symptoms of pregnancy. Tight grip

of uterus on growing embryo, and accurate closure of os

uteri during operation of the retentive faculty.

Dilatation of os and expulsive activities of uterus at full

term, or when foetus dies. Prolapse from undue exercise

of this faculty, of the midwife. Accessory muscles

in parturition.

Chapter TV

Same two faculties seen in stomach. Gnrrjltngs or horhorygmi
show that this organ is weak and is not gripping its

contents tightly enough. Undue delay of food in a weak

1
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Btomach proved not to l>e due to narrowness of pylorus

:

length of stay depends on whether di<i<-xlion (another

instance of the characteristically vital process of cdtera-

tion) has taken place or not. Erasistratus wrong in

attributing digestion merely to the mechanical action of

the stomach walls. When digestion completed, then

pylorus opens and allows contents to pass downwards,
just as o» uteri when development of embyro completed.

CUAPTBE V

If attraction and elimination always proceeded pari passu,
the content of llnse hollow organs (including gall-bleidder

and urinary bladder would never vary in amount. A
reteiilire faculty', therefore, also logically needed. Its

existence demonstrated. Expulsion determined by quali-

tative and quantitative changes of coutents. "Diarrhoea "

of stomach. Vomiting,

Chapter VI

Every organic part has an appetite and aversion for the qaali-

ties which are appropriate and foreign to it re.speclively.

Attraction neces>arily leads to a certain benefit received.
This again necessitates rttentioru

Chapter VII

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

li



SYNOPSIS OF CHAPTERS

as a transition stage between food and blood; appear-

ance of faeces in intestine another proof of great altera-

tion effected in stomach. Asclepiades's denial of real

qualitative change in stomach rebutted. Erasistratus's

denial that digestion in any way resembles a boilimj

process comes from his taking words too literally.

Chapter VIII

Erasistratus denies th.it the stomach exerts any pull in the

act of swallowing. That he is wrong, however, is proved

by the anatomical structure ot the stomach—its inner

coat with longitudinal fibres obviously acts as a vis a

fronf '.attraction), whilst its outer coat exercises through

the contraction of its circular fibres a vie a (ergo (pro-

pulsion) ; the latter also comes into play in vomiting.

The stomach uses the oesophagus as a kind of hand, to

draw in its food Avith. The functions of the two coats

proved also by vivisection. JSwallowing cannot be

attributed merely to the force of gravity.

Chapter IX

These four faculties which subserve nutrition are

apparent in many different parts of the body.

Chapter X

Need for elaborating the statements of the ancient physi-

cians. Superiority of Ancients to Moderns. This state

of affairs can only be rectified by a really efficient

education of youth. The chief requisites of such an

education.

Chapter XI

For the sake of the few really wish truth, the argument

will be continued. A third kind of fibre—the ohdque—
subserves retention ; the way in which this fibre it

disposed in different coats.

Hi
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Chapter XII

The factor which brings the expulsive faculty into action is

essentially a condition of the organ or its contents which
is the reverse of that which determined attraction.

Analogy between abortion and normal parturition.

Whatever produces discomfort must be expelled. That
discomfort also determines expulsion of contents from
gall-bladder is not so evident as in the case of stomach,

uterus,urinary bladder, etc., but can be logically demon-
strated.

Chapter XUI

Expulsion takeg place through the same channel as attraction

{e.g., in stomach, gall-bladder, uterus). Similarly the

delivery (anadoxii) of nutriment to the liver from the

food-canal via the mesenteric veins may have its direction

reversed. Continuous give-and-take between dififerent

parts of the body ; superior strength of certain parts is

natural, of others acquired. When liver contains abund-
ant food and stomach depleted, latter may draw on
former ; this occurs when animal can get nothing to eat,

and so prevents starvation. Similarly, when one part

becomes over-distended, it tends to deposit its excess in

some weaker part near it ; this passes it on to some still

weaker part, which cannot get rid of it ; hence depotnts

of various kinds. Further instances of reversal of the

normal direction of anadosis from the food canal through
the veins. Such reversal of functions would in any case

be expected priori. In the vomiting of intestinal

obstruction, matter may be carried backwards all the

way from the intestine to the mouth ; not surprising,

therefore, that, under certain circumstances, food-

material might be driven right back from the skin-

surface to the alimentary canal {e.g. in excessive chilling

of surface) ; not much needed to determine this reversal

of direction. Action of purgative drugs upon terminals

of veins ; one part draws from another until whole body
participates ; similarly in intestinal obstruction, each

part passes on the irritating substance to ite weaker

liii
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neighbour. Reversal of direction of flow occurs not
merely on occasion bub also constantly (as in arteries,

lungs, heart, etc.). The various stages of normal nutri-

tion described. Why the stomach sometimes draws
back the nutriment it had passed on to portal veins and
liver. A similar ebb and flow in relation to the spleen.

Comparison of the parts of the body to a lot of animals
at a feast. The valves of the heart are a provision of

Nature to prevent this otherwise inevitable regurgita-

tion, though even they are not quite efficient.

Chapter XIV

The superficial arteries, when they dilate, draw in air from
the atmosphere, and the deeper ones a fine, vaporous
blood from the veins and heart. Lighter matter such as

air will always be drawn in in preference to heavier

;

this is why tlie arteries in the food-canal draw in prac-

tically none of the nutrient matter contained in it.

Chapter XV

The two kinds of attraction—the mechanical attraction of

dilating bellows and tlie " ph3'sical " (vital) attraction

by living tissue of nutrient matter which is specifically

allied or appropriate to it. The former kind—that
resulting from horror vacui—acts primarily on light

matter, whereas vital attraction has no essential concern
with such mechanical factors. A hollow organ exercises,

by virtue of its cavity, the former kind of attraction, and
by virtue of the living tissue of its walls, the second kind.

Application of this to question of contents of arteries
;

anastomoses of arteries and veins. Foramina in inter-

ventricular septum of heart, allowing some blood to pass

from right to left ventricle. Large size of aorta probably
due to fact that it not merely carries the pneunia
received from the lungs, but also some of the blood
which percolates through septum from right ventricle.

Thus arteries carry not merely pneuma, but also some
light vaporous blood, which certain parts need more

liv
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than the ordinary thick blood of the veins. The organic
parts must have their blood-eupply sufficiently near to

allow them to absorb it ; comparison with an irrigation

system in a garden. Details of the process of nutrition

in the ultimate specific tissues ; some are nourished from
the blood directly ; in others a series of intermediate
stages must precede complete assimilation ; for example,
marrow is an intermediate stage betv^een blood and
bone.
From the generalisations arrived at in the present work

we can deduce the explanation of all kinds of particular

phenomena ; an instance is given, showing the oo-opera-
tion of various factors previously discussed.
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Physis or Nature. By that Galen practically means what
we should call the ph^'siological or biological powers, the

characteristic faculties of the living organism ; his Physis

is the subconscious vital p'isciple of the aoiraal or plant.



GALEN
ON THE NATURAL FACULTIES

»

BOOK I

I

Since feeling and voluntary motion are peculiar to

animals, whilst growth and nutrition are common to

plants as \vell, we may look on the former as effects ^

of the soul^ and the latter as effects of the nalure.*

And if there be anyone who allows a share in soul

to plants as well, and separates the two kinds of
soul, naming the kind in question vegetative, and the
other sensory, this person is not saying anything else,

although his language is somewhat unusual. We,
however, for our part, are convinced that the chief
merit of language is clearness, and we know that
nothing detracts so much from this as do unfamiliar

terms ; accordingly we employ those terms vhich
the bulk of people are accustomed to use, and we
say that animals are governed at once by their soul

and by their nature, and plants by their nature
alone, and that growth and nutrition are the effects

of nature, not of soul.

Like Aristotle, however, he also ascribes quasi-vital pro-
perties to inanimate things, cf. Introduction, p. xxviL

2 Ergon, here rendered an eject, is literally a work or deed

;

strictly spe&king, it is something don•'., completed, as distin-
guished from energeia, which is the actual doing, the activity
which produces this ergon, cf. p. 13, and Introduction, p. xxx.

' Gk.jL-sycAe, Lat. anima. * (Jk.. physis, Lat. natura.
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ON THE NATURAL FACULTIES, L u

II

Thus we shall enquire, in the course of this

.eatise, from whAt facnlfies these effects themselves,

as well as any other effects of nature Avhich therr

may be, take their origin.

First, however, ve must distinguish and explain

clearly the various terms which we are going to use

in this treatise, and to vhat things we apply them

;

and this will prove to be not merely an explanation of

terms but at the same time a demonstration of the

effects of nature.

When, therefore, such and such a body undergoes

no change from its existing state, we say that it is

at rest ; but, if it departs from this in any respect

we then say that in this respect it undergoes motion.^

Accordingly, Avhen it departs in various ways from

its pre-existing state, it be said to undergo
various kinds of motion. Thus, if that Avhich is

white becomes black, or Avhat is black becomes
white, it undergoes motion in respect to colour ; or

if what was previously sweet now becomes bitter, or,

converselv, from being bitter now becomes Sveet, it

will be said to undergo motion in respect to flavour ;

to both of these instances, as well as to those

previously mentioned, we shall apply the term
(jualilalive motion. And further, it is not only things

which are altered in regard to colour and flavour

which, we say, undergo motion ; Avhen a warm thing

becomes cold, and a cold warm, here too we speak

of its undergoing motion ; similarly also when any-

* Motion (kinesis^ is Aristotle's general term for what we
wonlil rather call chanf/e. It inclurles various kinds of change,

as well as movement proper, cf. Introduction, p. xxix.
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* "Conveyance," "transport," "transit"; purely mechani-
cal or passive motion, as distinguished from alteration (quali-

tative change).
2 "Waxing and waning," the latter literally phthisis, a

wasting or "decline;" cf. Scotch divining, Dutch verdwijnen.
^ Becoming and perishing : Latin, generatio ct corruptio.
* "Ad substantiam productio seu ad formam processus

"

(Linacre).
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ON THE NATURAL FACULTIES, L ii

thing moist becomes dry, or dry moist. Now, the

common term which we apply to all these cases is

alleralion. •

This is one kind of motion. But there is another *

kind which occurs in bodies which change their

position, or as we say, pass from one place to another

;

the name of this is trarviference} ^ „-.

These two kinds of motion, then, are simple and yf
^

primary, while compounded from them we have grorvt/i
|

y^*'

and decay, "^ as when a small tiling becomes bigger, -
'

or a big thing smaller, each retaining at the same
time its particular form. And two other kinds of

motion are genesis and destruction,^ genesis being a

coming into existence,•* and destruction being the

opposite.

Now, common to all kinds of motion is change from
the pre-existing state, \\\\\\e common to all conditions

of rest is retention of the pre-existing state. The
Sophists, however, while allo>ving that bread in turn-

ing into blood becomes changed as regards sight, taste,

and touch, will not agree that this change occurs in

reality. Thus some of them hold that all such

phenomena are tricks and illusions of our senses;

the senses, they say, are affected now in one way,

now in another, whereas the underljang substance

does not admit of any of these changes to which the

names are given. Others (such as Anaxagoras)^ will

have it that the qualities do exist in it, but that they

• " Preformationist " doctrine of Anaxagoras To him the

apparent alteration in qualities took place when a number of

minute pre-existing bodies, all beating the same quality,

came together in sufficient numbers to impress that quality

on the sense». The factor which uniteil the minute quality-

bearers was Nous. " In the beginning," sa\s Anaxagoras,
" all things existed together—then came Nous and brought
them into order."
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^ " ea alterationequae per totam fit siibstantiam" (Lin-

acre). ^ Tlie systeinatizer of Stoicism and successor of Zeno.
^ Note cliaracteiistic impatience with metaphysics. To

Galen, as to Hippocrates and Aristotle, it suthced to look on

8
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are unchangeable and immutable from eternity to

eternit)•, and that these apparent alterations are

brought about by separation and combinaiion.

Now, if I vere to go out of my way to confute

these people, my subsidiarj' task would be greater

than my main one. Thus, if they do not know all

that has been \\Titten, "On Complete Alteration or

Substance "1 by Aristotle, and after him by Chry-

sippus,- I must beg of them to make themselves

familiar with these men's writings. If, however,

they know these, and yet willingly prefer the worse
views to the better, they will doubtless consider my
arguments foolish also. I have shown elsewhere that

these opinions were shared by Hippocrates, who
lived much earlier than Aristotle. In fact, of all

those known to us \vho have been both physicians

and philosophers Hippocrates vas the first who took

in hand to demonstrate that there are, in all, four

mutually interacting qualities, and that to the opera-

tion of these is due the genesis and destruction of

all things that come into and pass out of being. Nay,
more ; Hippocrates was also the first to recognise

that all these qualities undergo an intimate mingling
with one another ; and at least the beginnings of the
proofs to which Aristotle later set his hand are to be
found first in the writings of Hippocrates.

As to whether we are to suppose that the substances

as well as their qualities undergo this intimate mingling,
as Zeno of Citium afterwards declared, I do not think
it necessary to go further into this question in the
present treatise ; ^ for immediate purjx)ses \ e only

the qualitative differences apprehended by the senses as
fundamental. Zeno of Citium was the founder of the Stoic
achool ; on the further analysis by this school of the qualities

into bodies ef. p. 144, note 3.

c 9
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' rallying-ground : lit. a place wliere two glens meet.
* Thus according to Gomperz (Greek Thinkers), the hypo-

thesis of Anaxagoras was that "the bread . . . already con-

tained the countless forms of matter as such which the

human body displays. Their minuteness of size would with-

draw them from our perception. For the defect or ' weak-
ness' of the senses is the narrowness of tlieir receptive area.
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need to recognize the complete alteration of substance.

In this way, nobody will suppose that bread repre-

sents a kind of meeting-place ^ for bone, flesh, nerve,

and all the other parts, and that each of these

subsequently becomes separated in the body and
goes to join its own kind ;

^ before any separation

takes place, the whole of the bread obviously becomes
blood

;
(at any rate, if a man takes no other food

for a prolonged period, he will have blood enclosed

in his veins all the same).^ And clearly this dis-

proves the view of those who consider the elements *

unchangeable, as also, for that matter, does the oil

vhich is entirely used up in the flame of the lamp,

or the faggots which, in a somewhat longer time,

turn into fire.

I said, ho\vever, that I was not going to enter into

an argument with these people, and it was only
because the example was drawn from the subject-

matter of medicine, and because I need it for the
present treatise, that I have mentioned it. We shall

then, as I said, renounce our controversy vith them,
since those who Avish may get a good grasp of the
views of the ancients from our own personal inves-

tigations into these matters.

The discussion which we shall devote
entirely, as we originally proposed, to an enquiry
into the number and character of the JacuUies of
Nature, and what is the effect which each naturally

These elusive particles are rendered visible and tangible by
the process of nutrition, which combines them."

* Therefore the blood mast have come from the bread. The
food from the alimentary canal was supposed by Galen to be
converted into blood in and by the portal veins, cf. p. 17.

* By "elements" is meant all homogeneous, amorphous
substances, such as metals, &c., as well as the elementary
tiames.

II
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III/
^ Work or product. Lat. ,. cf. p. 3. note 2
' Operation, activation, or functioning. Lat. actio, cf. loc. cit.

^ t.<?. a concomitant (pecondra-y) or passive affection. Galen
is contrasting active and passive " motion." cf. p. 6, note 1.

* As already indicated, there is no exact English equiva-

lent for the Greek term phyais, which is a principle immanent
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produces. Now, of course, I mean by an effect ^ that

which has already come into existence and has been
completed by the activity - of these faculties—for

example, blood, flesh, or nerve. And activity is the

name I give to the active change or motion, and
the cause of this I call a faculty. Tlius, Avhen

food turns into blood, the motion of the food is

passive, and that of the vein active. Similarly,

when the limbs have their position altered, it is the

muscle which produces, and the bones which under-

go the motion. In tliese cases I call the motion of

the vein and of the muscle an activity, and that of

the food and the bones a symptom or affection^ since

the first group undergoes alteration and the second

group is merely transported. One might, therefore,

also speak of the activity as an effect of Nature *

—

for example, digestion, absorption,^ blood-production;

one could not, hoAvever, in every case call the effect an
activity ; thus flesh is an effect of Nature, but it is, oi

course, not an activity. It is, therefore, clear that

one of these terms is used in two senses, but not tlie

other.

Ill

It appears to me, then, that the vein, as well as

each of the other parts, functions in such and such a

way according to the manner in vhich the four quali-

in the animal itself, whereas our term " Nature" suggests
something more trauscemlent ; we are forced often, however,
to employ it in default of a better word. cf. 2, note 1.

* In Greek anadosis. This process includes two stages :

(1) transmission of food from alimentary canal to liver (rather
more than our " absorption ") ; (2) further transmission from
liver to tissues. Anadotis is lit. a yielding-up, a *' delivery;"
it may sometimes be rendered " dispersal." " Distribution "

{diadoaU) is a further stage ; cf. p. 16.3, note 4. 1
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ON THE NATURAL FACULTIES, L iii

ies^ are mixed. There are, however, a considerable

iiumber of not undistinguished men—philosophers

and physicians—who refer action to the Warm and the

Cold, and who subordinate to these, as passive, the

Dry and the Moist ; Aristotle, in fact, was the first

who attempted to bring back the causes of the

various special activities to these principles, and he
was followed later by the Stoic school. These latter,

of course, could logically make active principles of

the Warm and Cold, since they refer the change of

the elements themselves into one another to certain

diffusions and condensations.^ This does not hold

of Aristotle, however; seeing that he employed the

four qualities to explain the genesis of the elements,

he ought properly to have also referred the causes of

all the special activities to these. is it that he
uses the four qualities in his book " On Genesis and
Destruction," whilst in his "Meteorology," his
• Problems," and many other works he uses the t\vo

•nly ? 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
|)erhaps have even Hippocrates on his side ; but if he
were to say that this happens in all cases, he Avould,

I imagine, lack support, not merely from Hippocrates,

but even from Aristotle himself—if, at least, Aristotle

chose to remember Avhat he himself taught us in his

work " On Genesis and Destruction," not as a matter
of simple statement, but Avith an accompanying
demonstration. I have, however, also investigated

these questions, in so far as they are of value to a

physician, in my work " On Temperaments."
* Since lieat and cold tend to cause diffusion and condensa-

tion respectively.
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ON THE NATURAL FACULTIES, I. iv.-v

IV

The so-called blood-making ^ faculty in the veins,

then, as as all the other faculties, fall within
the category of relative concepts

;
primarily because

the faculty is the cause of the activity, but also,

'ccidentally, because it is the cause of the effect.

But, if the cause is relative to something—for it is the
cause of what results from it, and of nothing else—it

is obvious that the faculty also falls into the category
of the relative ; and so long as we are ignorant of the
true essence of the cause which is operating, we call

it a faculty. Thus we say that there exists in the
V eins a blood-making faculty, as also a digestive -

faculty in the stomach, a pulsatile^ faculty in the
heart, and in each of the other parts a special faculty

corresponding to the function or activity of that part.

If, therefore, we are to investigate methodically the
number and kinds of faculties, we must begin with
the effects ; for each of these effects comes from a
certain activity, and each of these again is preceded
bv a cause.

The effects of Nature, then, >vhile the animal is

^till being formed in the, are all the different

parts of its Ixxly ; and after it has been born, an
effect in which all parts share is the progress of each
to its full size, and thereafter its maintenance of

itself as long as possible.

The activities corresponding to the three effects

mentioned are necessarilv three—one to each

—

* Lit. haemaiopo'tiic. /". P• 11| «"^e 3. • Lit. peptic.
• Lit. sphi/gmic.
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means the ordering of these tissues into organs (organogenesis).

i8



ON THE NATURAL FACULTIES, L v.-vi

namely. Genesis, Growth, and Nutrition. Genesis,

however, is not a simple activity of Nature, but is com-

pounded of alteration and of shaping.^ That is to say,

in order that bone, nerve, veins, and all other [tissues]

may come into existence, the underlying substance

from which the animal springs must be altered ; and

in order that the substance so altered may acquire

its appropriate shape and position, its cavities, out-

growths, attachments, and so forth, it has to undergo

a shaping or formative process.- One would be

justified in calling this substance which undergoes

alteration the material of the animal, just as wood is

the material of a ship, and wax of an image.

Growth is an increase and expansion in length,

breadth, and thickness of the solid parts of the

animal (those Avhich have been subjected to the

moulding or shaping process). Nulrition is an addition

to these, without expansion.

VI

Let us speak then, in the first place, of Genesis,

which, as we have said, results from alteration to-

gether with shaping.

The seed having been cast into the >vomb or into

the earth (for there is no difference),^ then, after a

certain definite period, a great number of parts

become constituted in the substance \vhich is being

generated ; these differ as regards moisture, dryness,

coldness and warmth,* and in all the other qualities

^ cf. p. 25, note 4.

• Note inadequate analogy of semen with fertilised seeds

of plants (i.e. of gamete with zygote). Strictly speaking, of

course, semen corresponds to pollen, cf. p. 130, note 2.

* i.e. the four primary qualiiiea ; cf. chap. iiL supra. ^g
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1 Various secondary or derivative differences in the tissues.

Note pre-eminence of sense of touch.
2 De Anima, ii. et acq.

* Lit. homoe()incroiit = oi similar parts throughout, "the
same all through." He refers to the elementary tissues,

conceived as not being susceptible of further analysis.
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which naturally derive therefrom.^ These deriva

tive qualities, you are acquainted with, if you have

given any sort of scientific considei-ation to the

question of genesis and destruction. For, first and
foremost after the qualities mentioned come the

other so-called tangible distinctions, and after them
those Avhich appeal to taste, smell, and sight., 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 knoAV those Avhich

appeal to taste, smell, and sight. Therefore, if

you wish to know which alterative faculties are

primary and elementary, they are moisture, dry-

ness, coldness, and Avarmth, and if you vish to

know vhich ones arise from the combination of

these, they Avill be found to be in each animal of a

number corresponding to its sensible elements. The
name sensible elements is given to all the hmnogeneous"

parts of the body, and these are to be detected

not by any system, but by personal 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 which is, in general terms, generative and
alterative, and, in more detail, warming, chilling,

drying, or moistening ; or such as spring from the

* That is, by the bodily eye, and not by the mind's eye.

The observer is here called an autopfes or "eye-witness."
Our medical term autopiy thus means literally a persvncU
inspection of internal parts, ordinarily hidden.

* i.e. '* alteration " is the earlier of the two stages which
constitute embryogeny or " genesis."

<if. p. 18, note 1.

21



GALEN

riKT] vypavTiKrj ifc/, } € \] '^}'
yap eveKa ." <yovv 8 €

\ ^ 8 -
yap7} ,^ opyavov^ .

6pyvv ya^ , ,
.^

yapb -^, " ye^ 8
14

\\
yevvaa, -' ,

& , ye

vpya
avayKaiov ,, .

1 The terms Galen actually uses are : ostopoietic, «euro-

poielic, chondropoietic

22



ON THE NATURAL FACULTIES, L vi

blending of these, for example, the boue-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

as, also that of the spleen, that of the kidneys,

that of the lungs, and that of the heart ; so also

the proper substance of the brain, stomach, gullet,

intestines, and uterus is a sensible element, of similar

parts all through, simple, and uncompounded. That
is to say, if you remove from each of the organs

mentioned its arteries, veins, and nerves,^ the
substance remaining in each organ is, from the point

of viev 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

tise—for example, those ducts which extend from
the kidneys into the bladder, and which are called

ureters ; for these are not arteries, since they do not
pulsate nor do they consist of two coats ; and they

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

^ These were all the elementary tissues that Aristotle, for
example, had recognized ; other tissues {t.g. flesh QK tiuscle)

he believed to bo complexes of these.
* Or tunica, ' i.e. tissues.
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' As, for example. Aristotle had held ; cf. p. 23, note 3.

Galen added many new tissues to those descinbed by Aristotle.

«4



ON THE xMATURAL FACULTIES, 1. vi

are not veins, since they neither contain blood, nor

do their coats in any way resemble those of veins

;

from nerves they differ still more than from the
structures mentioned.

" What, then, are they ? " someone asks—as

though every part must necessarily be either an
artery, a vein, a nerve, or a complex of these,^

and as though the truth were not what I am now
stating, namely, that every one of the various

organs has its own particular substance. For in fact

the two bladders—that which receives the urine,

and that which receives the yellow bile—not only
differ from all other organs, but also from one
another. Further, the ducts which spring out like

kinds of conduits from the gall-bladder and which
pass into the liver have no resemblance either to

arteries, veins or nerves. But these parts have been
treated at a greater length in my \vork " On the
Anatomy of Hippocrates," as well as elsewhere.

As for the actual substance of the coats of the
stomach, intestine,~and uterus, each of these has

been rendered vhat it is by a special alterative

faculty of Nature ; while the bringing of these
together,* the combination therewith of the structures

which are inserted into them, the outgrowth into the
intestine,^ the shape of the inner cavities, and the
like, have all been determined by a facidty which we
call the shaping or formative faculty*; this faculty

we also state to be arlislic—nay, the best and highest
art—doing everything for some purpose, so that

- Lit. synthesvi.

' By this is meant tlie duodenum, considered as an out-
growth or prolongation of the stomach towards the in-

testines.
« cf. p. 19, note 2.
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there is nothing inefFective or superfluous, or capable

of being better disposed. This, however, I shall

demonstrate in my \vork " On the Use of Parts.

VII

Passing now to the faculty of Growth ^ let us

first mention that this, too, is present in the foetus

in utero as is also the nutritive faculty, but that

at that stage these two faculties are, as it vere,

handmaids to those already mentioned,^ and do not

possess in themselves supreme authority. When,
however, the animal ^ has attained its complete size,

then, during the vhole period following its birth and

until the acme is reached, the faculty of grovi;h is

predominant, while the alterative and nutritive

faculties are accessory—in fact, act as its handmaids.

What, then, is the property of this faculty of groAvth ?

To extend in every direction that which has already

come into existence—that is to say, the solid parts of

the body, the arteries, veins, nerves, bones, cartilages,

membranes, ligaments, and the various coats which
we have just called elementary, homogeneous, and
simple. And I shall state in what way they gain this

extension in every direction, first giving an illustra-

tion for the sake of clearness.

Children take the bladders of pigs, fill them with

air, and then rub them on ashes near the fire, so as to

>varm, but not to injure them. This is a common

^ i.e. to the alterative and shaping facolties (histogenetic

and orgariogenetic).
^ If the reading is correct we can odIj suppose that Galen

meant tht embryo.
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ON THE NATURAL FACULTIES, L vii

trame in the district of Ionia, and among not a few
other nations. As tliey 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 weW distended, they
again blow air into it and expand it further ; then
they rub it again. This they do several times, until

the bladder seems to them to have become large

enough. Now, clearly, in these doings ofthe children,

the more the interior cavity of the bladder increases
in size, the thinner, necessarily, does its substance
l)ecome. But, if the children were able to bring
nourishment to this thin part, then they make
the bladder big in the same way that Nature does.

As it is, hoAvever, 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 now, therefore, be clear to you that nutrilioti

is a necessity for growing things. For if such bodies
were distended, but not at the same time nourished,
they would take on a false appearance of growth,
not a true growth. And further, to be distended
i?i all directions belongs only to bodies whose
i^rowth is directed by Nature ; for those which are
distended by us undergo this distension in one
direction but grow less in the others ; it is im-
possible to find a body which will remain entire
and not be torn through vhilst we stretch it in

the three dimensions. Thus Nature alone has the
poAver to expand a body in all directions so that it

remains unruptured and preserves completely its

previous form.

«9



GALEN'€ avev <;€7€<
T€ ^<.

VIII9 6 irepl

€\{€<;, 09 ? iari €'. <yap ev eiSei

19
\\

7 ivepyeia,.< '^, ' ' }, yap

iyiv6T0, , '', '.
IX

*€^

, \ -}, ^. ' , -

3



ON THE NATURAL FACULTIES, L vii.-ix

Such then is grcnvth, and it cannot occur w ithout

the nutriment which flows to the part and is worked

up into it.

VIII

We have, then, it seems, arrived at the subject

of Nutrition, >vhich is the third and remaining con-

sideration which we proposed at the outset. For.

when the matter which flows to each part of the

body in the form of nutriment is being worked up
into it, this activity is nidntion, and its cause is the

mitntive faculty. Of course, the kind of activity

here involved is also an alleralion, but not an altera-

tion like that occurring at the stage of genesis.^ For

in the latter case something comes into existence

which did not exist previously, while in nutrition the

inflowing material becomes assimilated to that >vhich

has already come into existence. Therefore, the

former kind of alteration has with reason been termed
genesis, and the latter, assimilation.

IX

Now, since the three faculties of Nature have
been exhaustively dealt with, and the animal would
appear not to need any others (being possessed of

the means for growing, for attaining completion, and
for maintaining itself as long a time as possible),

this treatise might seem to be already complete, and
to constitute an exposition of all the faculties of

Nature. If, however, one considers that it has not

^ i.e. not the pre natal development of tissue already
described, /", chap, vi,
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^ Administration, lit. "economy."
' The activation or functionivg of this faculty, the faculty

in actttal operation, cf. p. 3, note 2.
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vet touched upon any of the parts of the animal (I

mean the stomach, intestines, liver, and the Uke),

and that it has not dealt \vith the faculties resident

tn these, it will seem as though merely a kind of in-

troduction had been given to the practical parts of

our teaching. For the whole matter is as follows :

Genesis, groAvth, and nutrition are the first, and, so

to say, the principal effects of Nature ; similarly also

the faculties Avhich 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

vet different faculties. , these vhich the

faculties of generation and growth require have

been stated. I shall now say what ones the nutritive

faculty requires.

For I believe that I shall prove that the organs

which have to do >vith the disposal ^ of the nutri-

ment, as also their faculties, exist for the sake of

this niitntive faailty. For since the action of this

faculty ^ is assimilalioii, and it is impossible for any-

thing to be assimilated by, and to change into

anything else unless they already possess a certain

communily and affinity in their qualities,^ therefore, in

-the first place, any animal cannot naturally derive

nourishment from any kind of food, and secondly,

even in the case of those from which it can do so, it

cannot do this at once. Therefore, by reason of

' " Un rapport commun et une aflBnit^" (Daremberg).
"Societat«m alicjuam cognationemque in qualitatibus " (Liu-

acre), cf. p. 36, note 2.
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^ Lit. "necessity"; more restrictive, however, than our
" law of Nature." cf. p. 314, note 1.

'* His point is that no great change, in colours or in any-
thing else, can take place at one step.
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this law,^ every animal needs several organs for

altering the nutriment. For in order that the yellow-

may become red, and the red yellow, one simple

process of alteration is required, but in order that

the white may become black, and the black white,

all the intermediate stages are needed. ^ So also, a

thing which is very soft cannot all at once become
\ery hard, nor vice versa ; nor, similarly can anything
w hich has a very bad smell suddenly become quite

fragrant, nor again, can the converse happen.

How, then, could blood ever turn into bone, with-

out having first become, as far as possible, thickened
and white ? And how could bread turn into blood
without having gradually parted with its white-

ness and gradually acquired redness .'' Thus it is

quite easy for blood to become flesh ; for, if Nature
thicken it to such an extent that it acquires a

certain consistency and ceases to be fluid, it thus
becomes original newly-formed flesh ; but in order
that blood may turn into bone, much time is needed
and much elaboration and transformation of the
blood. Further, it is quite clear that bread, and,
more particularly lettuce, beet, and the like, re-

quire a great deal of alteration in order to become
blood.

This, then, is one reason why there are so many
organs concerned in the alteration of food. A
second reason is the nature of the superflidlies.^ For,
as we are unable to draw any nourishment from
grass, although this is possible for cattle, similarly

we can derive nourishment from radishes, albeit not

3 Not quite our "waste product-^" since these are con-
sidered as being partly synthetic, whereas the (ireek perillo-
ricUa were simply superfluous substances which could not be
used and were thrown aside.
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Sometimes it is almost equal to ahin, cognate, rdaied : cf.
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to the same extent as from meat ; for almost the
whole of the latter is mastered by our natures ^

;

it is transformed and altered and constituted useful

blood ; but, in the radish, Avhat is appropriate - and
capable of being altered (and that only with diffi-

culty, and \vith much labour) is the very smallest

part ; almost the whole of it is surplus matter, and
passes through the digestive organs, only a very
little being taken up into the veins as blood—nor is

this itself entirely utilisable blood. Nature, there-

fore, had need of a second process of separation for

the superfluities in the veins. Moreover, these super-

fluities need, on the one hand, certain fresh routes to

conduct them to the outlets, so that they may not
noil the useful substances, and they also need
ertain reservoirs, as it were, in which they are

collected till they reach a sufficient quantity, and
ire 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 Avidely separatee'

:

do not be surprised, therefore, at the abundance of
organs which Nature has created for the purpose oi

nutrition. For those of them which have to do with

p. 319, note 2. With Galen's oIkuos and we may
compare the German terms eigen and fremd used by Aber-
halden in connection with hia theory of defensive fermente in

the blood-serum.
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* Transit, c/. p. 6, note 1.

• i.e. of the living organism, cf. p. 2, note 1.

• i.e. with nutrition.
* We might perhaps say, more shortl}', "assimilation of

food to feeder," or, "of food to fed"; Linacre renders,
" nutrimenti cum uutrito assimilatio."
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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 ut'ilisahle juices. So, if you
wish to gain a thorough acquaintance with all the

faculties of Nature,^ you will have to consider each

one of these organs.

Now in giving an account of these must begin

\\ith those effects of Nature, together with their

corresponding parts and faculties, which are closely

connected with the purpose to be achieved.'

XI

Let us once more, then, recall the actual purpose
for Nature has constructed all these parts. Its

name, as previously stated, is nutrition, and the defini-

tion corresponding to the name is : an assimi/afion of'

that which nourishes to that which receives nourishment.*

And in order that this may come about, >ve must
issume a preliminary process cf adhesion,^ and for

':hat, again, one of presentation.^ For whenever the
iice which is destined to nourish any of the parts of

the animal is emitted from the vessels, it is in the
tirst place dispersed all through this part, next it is

presented, and next it adheres, and becomes com-
pletely assimilated.

* Lit. prosphysis, i.e. attachment, implantation.
• Lit. prosthesvi, "apposition." One is almost tempted to

c-tain the terms j/rGstheins and prosphysis in translation, as
ney obviously correspond much more closely to Galen's
physiological conceptions than any £uglieh or semi-English
words can.
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^ More literally, "chymified." In anasarca the sub-

cutaneous tissue is soft, and pits on pressure. In the "white"
disease referred to here (by which is probabl}' meant nodular

leprosy) the same tissue* are indurated and " brawny." The
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The so-called white [leprosy] shows the differ-

ence between assimilation and adhesion, in the

^;\me way that the kind of dropsy vhich some people

all anasarca clearly distinguishes presentation from
adhesion. For, of course, the genesis of such a

dropsy does not come about as do some of the condi-

tions of atrophy and wasting,^ from an insufficient

supply of moisture ; the flesh is obviously moist
enough,—in fact it is thoroughly saturated,—and
each of the solid parts of the body is in a similar

condition. While, ho\vever, the nutriment conveyed
to ti:e pirt does undergo presentation, it is still too

watery, and is not properly transformed into a Juice,-

nor has it acquired that viscous and agglutinative

quality which results from the operation of innate

heat ;
^ therefore, adhesion cannot come about, since,

o\ving to this abundance of thin, crude liquid, the
pabulum runs off and easily slips away from the solid

parts of the body. In white [leprosy], again, there
is adhesion of the nutriment but no real assimilation.

From this it is clear that what I have just said is

correct, namely, that in that part which is to be
nourished there must first occur presentation, next
adhesion, and finally assimilation proper.

Strictly speaking, then, nutriment is that which is

actually nourishing, \vhile the quasi-nutnment Avhich is

not yet nourishing {e.g. matter vhich is undergoing
adhesion or presentation) is not, strictly speaking,
nutriment, but is so called only by an equivocation.

principle of certain diseases being best explained as cases of
arrtxt at various stages of the metabolic path is recognized
in n)o<lei-n pathology, although of course the instances given
by Galen are too crude to stand.

' The effects of oxidation attributed to the heat which
accompanies it. ? /", p. 141, note 1 ; p. 234, note 1.
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ON THE NATURAL FACULTIES, I. xi.-xii

Also, that which is still contained in the veins, and
still more, that which is in the stomach, from the fact

that it is destined to nourish if properly elaborated,

has been called "nutriment." Similarly we call the
various kinds of food " nutriment," not because they

are already nourishing the animal, nor because they
exist in the same state as the material which actually

is nourishing it, but because they are able and
destined to nourish it if they be properly elaborated.

This vas also what Hippocrates said, viz., " Nutri-

ment is what is engaged in nourishing, as also is

quasi-nutriment, and what is destined to be nutri-

ment." For to that which is already being assimi-

lated he gave the name of nutriment ; to the similar

material which is being presented or becoming
adherent, the name of quasi-niUriment ; and to every-

thing else—that is, contained in the stomach and
veins—the name of destined nutriment.

XIT

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

velfare, and that she has absolutely no native powers
whereby she alters some substances, attracts others,

and discharges others.

Now, speaking generally, there have arisen the

following two sects in medicine and philosophy
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Epicurean Atomists. rf. p. 153 et seq.

- A unity or continuum, an individuum.
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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 simply talk any nonsense
that comes to their tongues, and \vho 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 Avhat are the a L^
logical consequences of their hypotheses?^ The one ^ "^

class supposes that all substance Avhich 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, vhich 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 Avay in Avhich

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

iwth 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 oi

' Lit. to the phytfis or the psyche ; that is, a denial of the
autonomy of physiology and psychology. * Lit. somatn.
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ON THE NATURAL FACULTIES, I. xii

what is foreign. Further, she skilfully moulds every-

thing during the stage of genesis ; and she also pro-

vides for the creatures alter birth, employing here

other faculties again, namely, one of affection and
forethought for offspring, and one of sociability and
friendship for kindred. According to the other

school, none of these things exist in the natures ^ [of

living things], nor is there in the soul any original

innate idea, whether of agreement or difference, ot

separation or synthesis, of justice or injustice, of the

beautiful or ugly ; all such things, they say, arise in

us Jrom sensation and through sensation, and animals

are steered by certain images and memories.
Some of these people have even expressly declared

that the soul possesses no reasoning faculty, but that

we are led like cattle by the impression of our senses,

and are unable to refuse or dissent from anything.

In their view, obviously, courage,Avisdom, temperance,
and self-control are all mere nonsense, we do not
love either each other or our offspring, nor do the

gods care anything for us. This school also despises

dreams, birds, omens, and the whole of astrology,

subjects with which we have dealt at greater length

in another work,- in >vhich we discuss the views

of Asclepiades the physician. ^ Those \vho wish to

do so may familiarize themselves with these argu-

ments, and they may also consider at this point which
of the t\vo roads lying before us is the better one tn

take. Hippocrates took the first-mentioned. Accord-
ing to this teaching, substance is one and is subject

to alteration ; there is a consensus in the move-
^ For "natures" in the plural, involving the idea of a

separate nature immanent in each individual, c/".p. 36, note 1.

* A lost work.
' For Asclepiades r. p. 40, note .
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(Dareniberg). "Conspirabile et confluxile corpus esse" (Lin-

acre). Apparently (ialen refers to the pneuma and the'arious
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ON THE NATURAL FACULTIES, L xii.-xin

raents of air and fluid throughout the whole body ;
^

Nature acts throughout in an artistic and equitable

manner, having certain faculties, by virtue of vhich

each part of the body draws to itself the juice Avhich

is proper to it, and, having done so, attaches it to

every portion of itself, and completely assimilates it

;

Avhile such part of the juice as has not been mastered,-

and is not capable of undergoing complete alteration

and being assimilated to the part \vhich is being

nourished, is got rid of by yet another (an expulsive)

faculty.

XIII

Now the extent of exactitude and truth in the

doctrines of Hippocrates may be gauged, not

merelv from the vay in >vhich his opponents are

at variance \vith obvious facts, but also from the

various subjects of natural research themselves—the

functions of animals, and the rest. For those people

Avho do not believe that there exists in any part of

the animal a faculty for attracting its own special

quality^ are compelled repeatedly to deny obvious

facts.* For instance, Asclepiades, the physician,^

did this in the case of the kidneys. That these are

organs for secreting [separating out] the urine, was
the belief not only of Hippocrates, Diodes,

* " Attractricem convenientis qualitatis vim " (Linacre).

•:f. p. 36, note 2. * Lit. "obvious phenomena."
' AsclepiaJes of Bithyuia, flourished in the first half

of the first century B.C., was an adherent of the atomistic
philosophy of Democritus, and is the typical representative
of the Mechanistic school in Oraeco-Ronmn medicine ; he
diisbelieved in any principle of individuality ("nature") in the
organism, and his methods of treatment, in accordance with
his pathology, were mechano-therapeuticaL cf. p. 64, note 3.
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ON THE NATURAL FACULTIES, I. xiii

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 |)ain

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 hoAv 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, Avith two very

^ Diodes of Carystus was the chief representative of the
Dogmatic or Hippocratic school in the first half of the fourth
century B.C. Piaxagoras was his disciple, and followed him in
the leadership of the school For Erasistratus, cf. p. 95 et s^q.

* Sufferer» from kidney -trouble. • The ureters.
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strong coats. For if we say that the vapours pass

through these coats, wliy should they not pass through

the peritoneum ^ and the diaphragm, thus filling

the whole abdominal cavity and thorax with water ?

" But," says he, " of course the peritoneal coat is

more impervious than the bladder, and this is why
it keeps out the vapours, the bladder admits

them." Yet if he had ever practised anatomy, he
might have known that the outer coat of tlie bladder

springs from the peritoneum and is essentially the

same as it, and that the inner coat, which is peculiar

to the bladder, is more than twice as thick as the

former.

Perhaps, however, it is not the thickness or thin-

ness of the coats, but the silnat'ion of the bladder,

which is the reason for the vapours being carried

into it ? On the contrary, even if it Avere 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, Avhereas vapours have a natural

tendency to rise upvards ; thus they would fill all

the region of the thorax and lungs long before they
came to the bladder.

But why do I mention the situation of the bladder,

peritoneum, and thorax ? For surely, vhen the vapours

have passed through the coats of the stomach and
intestines, it is in the space between these and
the peritoneum ^ that they will collect and become
liquefied (just as in dropsical subjects it is in this

region that most of the vater gathers).^ Otherwise

the vapours must necessarily pass straight forward

* In the peritoneal cavity.
• Contrast, however, anasarca, p. 41.
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ON THE NATURAL FACULTIES, L xm

through everytliing Avhich in any comes in con-

tact with them, and never come to a standstill.

But, if this be assumed, then they will traverse not

merely the peritoneum but also the epigastrium, and
will become dispersed into the surrounding air

;

otherwise they will certainly collect under the skin.

Even these considerations, however, our present-

day Asclepiadeans attempt to ansver, 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 heal than any
itch

!

Thus, one of our Sophists who is a thoroughly
hardened disputer and as skilful a master of language
as there ever was, once got into a discussion with me
on this subject ; so far from being put out of

countenance by any of the above-mentioned con-

siderations, he even expressed his surprise that I

should try to overturn obvious facts by ridiculous

arguments !
" For," said he, " one may clearly

observe any day in the case of any bladder, that, if

one fills it with water or air and then ties up its neck
and squeezes it all round, it does not let anything out
at any point, but accurately retains all its contents.

And surely," said he, " if there were any large and
perceptible channels coming into it from the kidneys
the liquid >vould run out through these when the
bladder was squeezed, in the same \s?i\ that it

entered .'' " ^ Having abruptly made these and
^ Regurgitation, however, is prevented by the fact that

the ureter runs for nearly one inch obliquely through the
bladder wall before opening into its cavity, and thus an
efficient vaXvt is produced.
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similar remarks in precise and clear tones, he con-

eluded by jumping up and departing—leaving me
as though I were quite incapable of finding any
plausible answer

!

The fact is that those who are enslaved to

sects are not merely devoid of all sound k
ledge, but they will not even stop to learn

!

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 Jor no purpose ! 2

And some of them vho had allowed themselves to

be shown the ureters coming from the kidneys and
becoming implanted in the bladder, even had the
audacity to say that these also existed for no purpose ;

and others said that they were spermatic ducts, and
that this was why they were inserted into the neck
of the bladder and not into its cavity. When, there-

fore, we had demonstrated to them the real sper-

matic ducts ^ entering the neck of the bladder lower
down than the ureters, we supposed that, if \ve had
not done so before, we would now at least draw
them away from their false assumptions, and convert
them fortlnvvth 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

moilern laboratory piiysieiaus and surgeons tiiat the colon is

a " useless " organ, r'f. Erasislratus, p. 143.
• The vaaa de/ertiuia.
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ON THE NATURAL FACULTIES, L xiii

well dilated. We were, therefore, further compelled
to show them in a still living animal, the urine

plainly running out through the ureters into the

bladder ; even thus we hardly hoped to check their

nonsensical talk.

the method of demonstration is as follows.

One has to divide the peritoneum in front of the

ureters, then secure these with ligatures, and next,

having bandaged up the animal, let him go (for he
will not continue to urinate). After this one loosens

the external bandages and shows the bladder empty
and the ureters quite full and distended—in fact

almost on the point of rupturing ; on removing the
ligature from them, one then plainly sees the bladder
becoming filled with urine.

When this has been made quite clear, then, before

the animal urinates, one has to tie a ligature round
his penis and then to squeeze the bladder all over; still

nothing goes back through the ureters to the kidneys.

Here, then, it becomes obvious that not only In a
dead animal, but in one which is still living, the
ureters are prevented from receiving back the urine

from the bladder. These observations having been
made, one now loosens the ligature from the animal's

penis and allows him to urinate, then again ligatures

one of the ureters and leaves the other to discharge
into the bladder. Allowing, then, some time to elapse,

one now demonstrates that the ureter which was
ligatured is obviously full and distended on the side

next to the kidneys, vhile 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

other also, and both being thus divided, one bandages
up the animal externally. Then Avhen 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 Avere

suffering from dropsy. Noav, if anyone Avill 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 be persuaded
by this also of the forethought and art shown by
Nature in relation to animals.^

Now Hippocrates, who was the first known to

us of all those Avho have been both physicians and
philosophers inasmuch as he \vas the first to re-

cognize vhat Nature effects, expresses his admira-
tion of her, and is constantly singing her praises

and calling her "just." Alone, he says, she suffices

for the animal in every respect, performing of

her own accord and without any teaching all that is

required. Being such, she has, as he supposes, cer-

tain faculties, one attractive of what is aj)propriate,'

and another eliminative of >vhat 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 ever^^thing is in sympathy.
According to Asclepiades, however, nothing is

' The morbid material passed siT-cessively through the
stages of "crudity," "coction" {pepsia), and " elimioation''
{crisii)). For "critical days' /", p. 74, note 1.
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naturally in sympathy with anything else, all

substance being divided and broken up into in-

harmonious elements and absurd "molecules."
Necessarily, then, besides making countless other

statements in opposition to plain fact, he ignorant
of Nature's faculties, both that attracting what is

appropriate, and that expelling what is foreign. Thus
he invented some Avretched nonsense to explain

blood-production and anadosis^ and, being utterly

unable to find anything to say regarding the
clearing-out 2 of superfluities, he did not hesitate

to join issue with obvious facts, and, in this matter of
urinary secretion, to deprive both the kidneys and
the ureters of their activity, by assuming that there
were certain invisible channels opening into the
bladder. It was, of course, a grand and impressive
thing to do, to mistrust the obvious, and to pin one's
faith in things which could not be seen !

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

How comes it, then, that in cases of jaundice two
things happen at the same time—that the dejections
contain absolutely no bile, and that the vhole 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 13 was said by
Hippocrates ; and he attempts in stupid—I might
say insane—language, to contradict Avhat he knovs
nothing about.

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

' Lit. catharsi»,

63



GALEN

TO €<; € ^ els

<; €7€<; €; €
depaTrevaai€ €\',^;^ ^€ evia€^, evia , Be /^?,
'^(),•, •

'^'^ Xeyeiv

41 , '\•^' ?€-
TOt? )\'^'^<; , -.€ elvni ^ ;;
? yap olBev, , el €'<,6>; <; ' ' el^ • '^'' Be

)?,
yiyvcTai.< -. ^ el^, -.̂

e. urine. ^ On nse of khOu) r. p. 67, note 9.

^ i.e. bile and phlegm had no existence as such before the

64



ON THE NATURAL FACULTIES, L xiii

And what profit did he derive from these opinions

from the point of vie\v of treatment ? He neither

was able to cure a kidney ailment, nor jaundice, nor

a disease of black bile, nor would he agree Avith the

view held not merely by Hippocrates but by all men
regarding drugs—that some of them purge away
yellow bile, and others black, some again phlegm,
and others the thin and watery superfluity ^ ; he held

that all the substances evacuated - were produced by

the drugs themselves, just as yellow bile is produced
by the biliary passages ! It matters nothing, accord-

ing to this extraordinary man, \vhether we give a

hydragogue or a cholagogue in a case of dropsy, for

these all equally purge - and dissolve the body, and
produce a solution having such and such an appear-

ance, which did not exist as such before !
^

Must ve 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 cyathi •* of phlegm ? Similarly

also if one of the hydragogues be given. A chola-

gogue, on the other hand, clears away a great

quantity of bile, and the skin of patients so treated

at once becomes clear. I myself have, in many
cases, after treating the liver condition, then removed
the disease by means of a single purgation ; whereas,

if one had employed a drug for removing phlegm
one would have done no good.

drugs were given ; they are the products of dissolved tissue.

AficTepiades did not believe that diseases were due to a
materia jitrcavs, but to disturbances in the movements of

ihe molecules (o-yKoi) which constitute the body; thus, in

opposition to the humoralists such as Galen, he had no use for

drugs, ej. p. 49, note 5. * Alxjut 4 oz., or one-third of a pint.
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Nor is Hippoonites the only one who knows this to

be so, whilst those who take experience alone as their

starting-point ^ kno%v othenvise ; they, as well as aU
physicians who are engaged in the practice of

medicine, are of this opinion. Asclepiades, how-
ever, is an exception ; he Avould hold it a betrayal of

his assumed " elements " ^ to confess the truth about

such matters. For if a single drug were to be dis-

covered which attracted such and such a humour
only, there would obviously be danger of the opinion

gaining ground that there is in every body ^ a faculty

which attracts its own particular quality. He there-

fore says that safflower,* the Cnidian berry,^ and
Hippophaes,^ do not draw phlegm from the body, but
actually make it. Moreover, he holds that the

flower and scales of bronze, and burnt bronze itself,

and germander,^ and Avild mastich^ dissolve the

body into water, and that dropsical jjatients derive

benefit from these substances, not because they are

purged by them, but because they are rid of sub-

stances which actually help to increase the disease ;

for, if the medicine does not evacuate ^ the dropsical

fluid contained in the body, but generates it, it

aggravates the condition further. Moreover, scam-
mony, according to the Asclepiadean argument, not

only fails to evacuate^ the bile from the bodies of

jaundiced subjects, but actually turns the useful

l>lood 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

* Carthamns tinctorius. ' Daphne Gnidinm.
* Euphorbia acanthothamnos. ^ Teucrium chamaedrys.
* Atractylie gummifera. • On nee of Ktiote cf. p. 9S, note 1.
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benefit certainly, but merely in proportion to the

evacuation," . . . But if you give these cases a drug
>vhich draws off phlegm they not be benefited.

This is so obvious that even those who make ex-

perience alone their starting-point ^ are aware of it

;

and these people make it a cardinal point of theii•

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 vhee obvious facts

plainly overturn his hypotheses. Much better would
it have been for him not to assail obvious facts, but
rather to devote himself entirely to these.

Is it, then, these facts only which are plainly

irreconcilable with the views of Asclepiades ? Is

not also the fact that in summer yellow bile is

evacuated in greater quantity by the same drugs,

and in winter phlegm, and that in a young man more
bile is evacuated, and in an old man more phlegm .''

Obviously each drug attracts something which
already exists, and does not generate something pre-

viously non-existent. Thus if you give in the summer
season a drug Avhich attracts phlegm to a young man
of a lean and warm habit, who has lived neither idly

nor too luxuriously, you will with great difficulty

evacuate a very small quantity of this humour, and
you vill do the man the utmost harm. On the

-.other hand, if you give him a cholagogue, you
produce an abundant evacuation and not injure him
at all.

Do ve still, then, disbelieve that each drug attracts

Ihal humour which is proper la it ? - Possibly the

2 Note that drugs also have " natures "
; c/. p. 66, note 3,

and pp. 83-84.

69



GALEN

oi air*
^, ', ,.
XIV

1/ ^" irepav^ yap ,, ava/y-^ ,,.
8\€\; €

45 \ 8 \\.
yap -

iv -.^ <---^ oXoyav-
6oXoy,, -(3 y, yap ,,ypav -

1 Pun here. ^ Lit. pht/siologi/, i.e. nature-lore, almost
our "Natural Philosophy" ; cf. Introduction, p. xxvi.
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adherents of Asclepiades will assent to this—or

rather, they will— not possibly, but certainly—de-

clare that they disbelieve it, lest they should betray

their darling prejudices.

XIV

Let us pass on, then, again to another piece of

nonsense ; for the sophists do not31 one to engage
in enquiries that are of any Avorth, albeit there are

many such ; they compel one to spend one's time in

dissipating the fallacious arguments which they bring

forward.

What, then, is this piece of nonsense ? It has to

do with the famous and far-renowned stone which
draws iron [the lodestone]. It might be thought
that this would draw ^ their minds to a belief that

there are in all bodies certain Jaculfies by vhich
they attract their own proper qualities.

Now Epicurus, despite the fact that he employs in

his Physics ^ elements similar to those of Asclepiades,'

yet allows that iron is attracted by the lodestone,*

and chaff by amber. He even tries to give the cause
of the phenomenon. His view is that the atoms
vhich flow from the stone are related in shape to

those flowing from the iron, and so they become
easily interlocked with one another ; thus it is that,

after colliding with each of the two compact masses
(the stone and the iron) they then rebound into the
middle and so become entangled with each other,

' The ultimate particle of Epicurus was the or atom
(lit. "non-divisible"), of Asclepiades, the 07*0 or molecule.
Asclepiades took his atomic theory from Epicurus, and he
again from Democritus ; cf. p. 49, note 5.

* Lit. Herculean stone,
7»
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and draw the iron after them. So far, then, as his

hypotheses regarding causation ^ go, he is perfectly
unconvincing ; nevertheless, he does grant that
there is an attraction. Further, he says that it is

on similar principles that there occur in the bodies of
animals the dispersal of nutriment - and the discharge
of waste matters, as also the actions of cathartic
drugs.

Asclepiades, however, who viewed \vith suspicion
the incredible character of the cause mentioned,
and who saw no other credible cause on the basis
of his supposed elements, shamelessly had recourse
to the statement that nothing is in any way attracted
by anything else. , if he vas dissatisfied with
vhat Epicurus said, and had nothing better to say
himself, he ought to have refrained from making
hypotheses, and should have said that Nature
is a constructive artist and that the substance of
things is always tending towards unity and also
towards alteration because its own parts act upon
and are acted upon by one another.^ For, if he had
assumed this, it would not have been difficult to allo\v

that this constructive nature has povers 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 alloved 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 \vith everyone else, and

• cf. p. 45. * The vis comerwUrix et nudicatriz Naturae.
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maintains that there is no such thing as a crisis^

or critical day,^ and that Nature does absolutely

nothing for the preservation of the animal. For

his constant aim is to follow out logical conse-

quences and to upset obvious fact, in this respect

being opposed to Epicurus ; for the latter always

stated the observed fact, although he gives an in-

effective explanation of it. For, that these small

corpuscles belonging to the lodestone rebound, and
become entangled with other similar particles of

the iron, and that then, by means of this entangle-

ment (which cannot be seen anywhere) such a heavy
substance as iron is attracted— I fail to understand

hov anybody could believe this. Even if we admit
this, the same principle will not explain the fact that,

the iron has another piece brought in contact

vith it, this becomes attached to it.

For what are we to say ? That, forsooth, some of

the particles that flow from the lodestone collide

with the iron and then rebound back, and that it is

by these that the iron becomes suspended ? that

others penetrate into it, and rapidly pass through it by
way of its empty channels ? ^ that these then collide

with the second piece of iron and are not able to

penetrate it although they penetrated the first

piece ? and that they then course back to the first

piece, and produce entanglements like the former
ones?
The hypothesis here becomes clearly refuted by

its absurdity. As a matter of fact, I have seen five

writing-stylets of iron attached to one another in a
line, only the first one being in contact with the

' These were hypothetical spaces or ohaunels between the
atoms ; cf. Introduction, 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 into contact with the lo\ver

end of the first, it becomes held, attached, and sus-

pended, whereas, if you apply it to any other part of

the side it does not become attached. For the power
of the lodestone is distributed in all directions ; it

merely needs to be in contact with the first stylet at

any point ; from this stylet again the po\ver flows, as

quick as a thought, all through the second, and from

that again to the third. Now, if you imagine a small

lodestone hanging in a house, and in contact with it

all round a large number of pieces of iron, from them
again others, from these others, and so on,—all these

pieces of iron must surely become filled with the

corpuscles which emanate from the stone ; therefore,

this first little stone is likely to become dissipated by
disintegrating into these emanations.'' Further, even
if there be no iron in contact >vith it, it still disperses

into the air, particularly if this be also \varm.

"Yes," says Epicurus, ''but these corpuscles must
be looked on as exceedingly small, so that some
of them are a ten-thousandth part of the size of

the very smallest particles carried in the air." Then
do you venture to say that so great a weight of iron

can be suspended by such small bodies .'' 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 hook-like extremities by which
they interlock with each other ^ to be .'' For of

course this is quite the smallest portion of the whole
particle.

* cf. Ehrlich's hypothesis of "receptors" in explanation of
the " affinities " of animal cells.
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Then, again, when a small body becomes en-

tangled with another small body, or when a body
in motion becomes entangled with another also in

motion, they do not rebound at once. For, further,

there will of course be others \vhich break in upon
them from above, from below, from front and rear,

from right and left, and vhich shake anJ agitate

them and never let them rest. Moreover, we must
perforce suppose that each of these small bodies has

a large number of these hook-like extremities. For
by one it attaches itself to its neighbours, by another

—the topmost one—to the lodestone, and by the

bottom one to the iron. For if it were attached to

the stone above and not interlocked with the iron

below, this would be of no use.^ Thus, the upper part

of the superior extremity must hang from the lode-

stone, and the iron must be attached to the lower

end of the inferior extremity ; and, since they inter-

lock with each other by their sides as well, they
must, of course, have hooks there too. Keep in

mind also, above everything, what small bodies these

are which possess all these different kinds of out-

growths. Still more, remember how, in order that

the second piece of iron may become attached to the
first, the third to the second, and to that the fourth,

these absurd little particles must both penetrate the
passages in the first piece of iron and at the same
time rebound from the piece coming next in the
series, although this second piece is naturally in

every way similar to the first.

Such an hypothesis, once again, is certainly not
lacking in audacity ; in fact, to tell the truth, it is far

more shameless than the previous ones ; according

* i.e. from the point of view of the theory.
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ON THE NATURAL FACULTIES, I. xiv

to it, when five similar pieces of iron are arranged

in a line, the particles of the lodestone which easily

traverse the first piece of iron rebound from the

second, and do not pass readily through it in the

same way. Indeed, it is nonsense, whichever alter-

native is adopted. For, if they do rebound, how then

do they pass through into the third piece ? And if

they do not rebound, how does the second piece

become suspended to the first ? For Epicurus him-

self looked on the rebound as the active agent in

attraction.

But, as I have said, one is driven to talk nonsense
whenever one gets into discussion with such men.
Having, therefore, given a concise and summary
statement of the matter, I vish to be done >vith 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 awk\vard
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 >vith his principles. Almost
all the other sects depending on similar principles

are now entirely extinct, while these alone maintain
a respectable existence still. Yet the tenets of
Asclepiades have been unanswerably confuted by
Menodotus the Empiricist, who draws his attention

to their opposition to phenomena and to each other

;
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and, again, those of Epicurus have been confuted by
Asclepiades, who adhered always to logical sequence,

about which Epicurus evidently cares little.

Now people of the present day do not begin by
getting a clear comprehension of these sects, as well

as of the better ones, thereafter devoting a long time

to judging and testing the true and false in each of

them ; despite their ignorance, they style themselves,

some " physicians " and others " philosophers." No
wonder, then, that they honour the false equally with

the true. For everyone becomes like the first teacher

that he comes across, without waiting to learn any-

thing from anybody else. And there are some of

them, who, even if they meet vith more than one
teacher, are yet so unintelligent and slow-vitted that

even by the time they have reached old age they are

still incapable of understandmg the steps of an argu-

ment. ... In the old days such people used to be

set to menial tasks. . . . What will be the end of it

God knows

!

Now, we usually refrain from arguing with people

whose principles are wrong from the outset. Still,

having been compelled by the natural course of

events to enter into some kind of a discussion with

them, we must add this further to what was said

—

that it is not only cathartic drugs which naturally

attract their special qualities,^ but also those Avhich

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

»
qf. p. 69, note 2.
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come out when we exerted forcible traction with

our fingers, and yet come away painlessly and rapidly

on the application of a medicament. Yet even to

this some people will object, asserting that when the

inflammation is dispersed from the part the thorn

comes away of itself, without being pulled out by
anything. But these people seem, in the first place,

to be unaware that there are certain drugs for

daving out inflammation and different ones for

draving out embedded substances ; and surely if it

was on the cessation of an inflammation that the
abnormal matters were expelled, then all drugs vhich
disperse inflammations ought, ipsojacto, to possess the
poAver of extracting these substances as well.^

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,2 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 shovs 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 i-emove by
digital traction could be drawn out by these minute
particles ?

Have we, therefore, convinced ourselves that
everything which exists ^ possesses a faculty by which
it attracts its proper quality, and that some things do
this more, and some less .''

Or shall we also furnish our argument with the

» p. 66, note 3.
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illustration afforded by com ? ^ For those who refuse

to admit that anything is attracted by anything else,

will, I imagine, be here proved more ignorant re-

garding Nature than the very peasants. When, for

my own part, I first learned of what happens, I was
surprised, and felt anxious to see it Avith my own
eyes. Afterwards, when experience also had con-

firmed its truth, I sought long among the various

sects for an explanation, and, with the exception
of that which gave the first place to attraction, I

could find none which even approached plausibility,

all the others being ridiculous and obviously quite

untenable.

What happens, then, is the folloving. WTien our
f)easants are bringing corn from the country into the
city in wagons, and wish to filch some a.\\!tj without
being detected, they fill earthen jars with water and
stand them among the com ; the com then draws
the moisture into itself through the jar and acquires

additional bulk and weight, but the fact is never
detected by the onlookers unless someone who knew
about the trick before makes a more careful inspec-

tion. Yet, if you care to set down the same vessel in

the very hot sun, you will find the daily loss to be
very little indeed. Thus com has a greater power
than extreme solar heat of draAving to itself the
moisture in its neighbourhood.^ Thus the theory
that the water is carried towards the rarefied part of
the air surrounding us ' (particularly when that is

distinctly warm) is utter nonsense ; for although it is

* Specific attraction of the "proper" quality; cf. p. 85,
note 3.

» TJieory of evaporation insufficient to account for it. ef.

p. 104, note L
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much more rarefied there than it is amongst the com,
yet it does not take up a tenth part of the moisture

which the com does.

XV

Since, then, we have talked sufficient nonsense

—

not wilHngly, but because we were forced, as the

proverb says, " to behave madly among madmen "

—

let us return again to the subject of urinary secretion.

Here let us forget the absurdities of Asclepiades,

and, in company with those \vho are persuaded that

the urine does pass through the kidneys, let us con-

sider Avhat is the character of this function. For,

most assuredly, either the urine is conveyed by its

own motion to the kidneys, considering this the

better course (as do we when we go off to market ! ^),

or, if this be impossible, then some other reason for

its conveyance must be found. What, then, is this ?

If we are not going to grant the kidneys a faculty

for attracting this particular quality,^ as Hippocrates
held, we shall discover no other reason. For, surely

everyone sees that either the kidneys must attract

the urine, or the veins must propel it—if, that is, it

does not move of itself. But if the veins did exert

a propulsive action vhen they contract, they would
squeeze out into the kidneys not merely the urine,

but along with it the whole of the blood which they
contain.^ And if this is impossible, as we shall show,
the remaining explanation is that the kidneys do
exert traction.

^ Playful suggestion of free-will in the urine.
• Specific attraction, cf. p. 87, note 2.

* i.e. there would be no selective action.
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And how is propulsion by the veins impossible ?

The situation of the kidneys is against it. They
do not occupy a position beneath the hollow vein

[vena cava] as does the sieve-like [ethmoid] passage

in the nose and palate in relation to the surplus

matter from the brain ; ^ they are situated on both
sides of it. Besides, if the kidneys are like sieves,

and readily let the thinner serous [whey-like] portion

through, and keep out the thicker portion, then
the whole of the blood contained in the vena cava

must go to them, just as the whole of the wine
is thrown into the filters. Further, the example
of milk being made into cheese will show clearly

what I mean. For this, too, although it is all

thrown into the wicker strainers, does not all

percolate through ; such part of it as is too fine in

proportion to the width of the meshes passes down-
wards, and this is called whey [serum] ; the remaining
thick portion which is destined to become cheese
cannot get down, since the pores of the strainers will

not admit it. Thus it is that, if the blood-serum has

similarly to percolate through the kidneys, the whole
of the blood must come to them, and not merely one
part of it.

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

section ?

One division of the vena cava is 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

' He means from its origin in the liver (i.e. in the three
hepatic veins). His idea was that the upper division took
nutriment to heart, lungs, head, etc., and the lower division
to lower part of body. On the relation of right auricle to
vena cava and right ventricle, /*, p. 321, notes 4 and 5.
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jtidneys, while the other approaches them but is cer-

tainly not inserted into them. , if the blood

were destined to be purified by them as if they were
sieves, the whole of it 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.

How, then, do they exert this traction ? If,

as Epicurus thinks, all attraction takes place by
virtue of the rebounds and etitanglements of atoms,

it would be certainly better to maintain that the

kidneys have no attractive action at all ; for his

theory, when examined, >vould be found as it stands

to be much more indiculous even than the theory of

the lodestone, mentioned a little while ago. Attrac-

tion occurs in the way that Hippocrates laid dovn
;

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,

* The subject of anadosie is taken up in the next chapter.
e/. also p. 62, note 1.
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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 vieAV 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^ wrriting 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," ^ 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 vicAv, 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 vhy do I

• ».e. the tissues. » c/. p. 291.
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say "rhetorical"? For we too are not to suppose

that when certain rhetoricians pour ridicule upon that

which they are quite incapable of refuting, without

any attempt at argument, their Avords are really

thereby constituted rhetoric. For rhetoric proceeds

by persuasive reasoning ; vords Avithout reasoning are

buffoonery i-ather than rhetoric. Therefore, the

reply of Erasistratus in his treatise " On Deglutition
"

was neither rhetoric nor logic. For what is it

that he says ? " Now, the stomach does not appear

to exercise any traction." Let us testify against

him in return, and set our argument beside his in the

same form. Now, there appears lo be no peristalsis^ oj

the gullet. " And how does this appear } " one of his

adherents may perchance ask. " For is it not indica-

tive of peristalsis that always Avhen the upper parts of

the gullet contract the lower parts dilate } " Again,

then, we say, " And in what \vay does the attraction

of the stomach not appear ? For is it not indicative

of attraction that always Avhen 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 Avithout further delay the
proper way to the discovery of truth.

We will, however, speak about the stomach again.

And the dispersal of nutriment [anadosis] need not
make us have recourse to the theory regarding the

^ Peristalsis may be used here to translate Gk. peristole,

meaning the contraction and dilation of muscle-fibres circu-
larly round a lumen, cf. p. 263, note 2.

' For a demonstration that this phenomenon is a conclusive
proof neither of perisfolo nor of real vital attraction, but is

found even in dead bodies v. p. 267.
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natural tendency of a vacuum to become refilled} when
once we have granted the attractive faculty of

the kidneys. Now, although Erasistratus knew that

this faculty most certainly existed, he neither

mentioned it nor denied it, nor did he make any
statement as to his views on the secretion of urine.

Why did he give notice at the very begiiming of

his "General Principles" that he was going to speak

about natural activities—firstly what they are, how
they take place, and in what situations—and then,

in the case of urinary secretion, declared that this

took place through the kidneys, but left out its

method of occurrence ? It must, then, have been for

no purpose that he told us how digestion occurs, or

spends time upon the secretion of biliary super-

fluities ;
2 for in these cases also it Avould have been

sufficient to have named the parts through which the

function takes place, and to have omitted the method.
On the contrary, in these cases he Avas able to tell us

not merely through what organs, but also in Avhat

way it occurs—as he also did, I think, in the case of

anadosis; for he was not satisfied vith sapng that

this took place through the veins, but he also con-

sidered fully the method, Avhich he held to be from
the tendency of a vacuum to become refilled. Con-
cerning the secretion of urine, however, he writes

that this occurs through the kidneys, but does not
add in what way it occurs. I do not think he could

say that this Avas from the tendency of matter to fill

a vacuum,^ for, if this Avere so, nobody would have
ever died of retention of m"ine, since no more can

the vacuum, not the matter evacuated, although Galen else-

where uses Ktvoce in the latter inoii-classical) sense, e.g. pp. 67,

215. Akoloiilliia is a folloicingxip, a sequence, almost a cott,-

eequeiice. * v. p. 123. • /. Book II., chap. i.

99



GALEN

iraph yhp,' 78^-, ^, ' '
',. ' ',] ,
'6<.

'; 8 -
\\

65 , 8' -8, yap €7',8 -. 8, yap, 8, -^, -. 8
8 88'

' -8 .
, '8

^ Vital factor necessary over and above the mechanical.
« cf. p. 119, note 2. » pp. 91, 93.



ON THE NATURAL FACULTIES, 1. xvi

flow into a vacuum than has run out. For, ifno other

factor comes into operation ^ save only this tendency
by which a vacuum becomes refilled, no more could

ever flow in than had been evacuated. Nor could

he suggest any other plausible cause, such, for

example, as the expression of nutriment by the

stomach ^ which occurs in the process of anadosis
;

this had been entirely disproved in the case of

blood in the vena cava ; ^ it is excluded, not merely
owing to the long distance, but also from the fact

that the overlying heart, at each diastole, robs the

vena cava by violence of a considerable quantity

of blood.

In relation to the lower part of the vena cava*
there would still remain, solitary and abandoned,
the specious theory concerning the filling of a

vacuum. This, however, is deprived of plausibility

by the fact that people die of retention of urine,

and also, no less, by the situation of the kidneys.

For, if the whole of the blood were carried to

the kidneys, one might properly maintain that it

all undergoes purification there. But, as a matter
of fact, the whole of it does not go to them,
but only so much as can be contained in the veins

going to the kidneys ; ^ this portion only, therefore,

be purified. Further, the thin serous part of

this will pass through the kidneys as if through a

sieve, while the thick sanguineous portion remaining
in the veins will obstruct the blood flowing in from
behind ; this will first, therefore, have to run back
to the vena cava, and so to empty the veins going to

the kidneys ; these veins will no longer be able to

* i.e. the part below the liver ; c/. p. 91, note 2.
' Renal veins.
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conduct a second quantity of iinpurified blood to the

kidneys—occupied as they are by the blood which
had preceded, there is no passage left. What
have we, then, Avhich will draw back the purified

blood from the kidncA'S ? And Avhat power, in the

next place, will bid this blood retire to the lo>ver

part of the vena cava, and will enjoin on another

quantity coming from above not to proceed down-
Avards before turning off into the kidneys ?

Now Erasistratus 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 attraction. 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 that if one passes over the

Hippocratic view and makes some other pronounce-
ment about the function of the kidneys, one caimot
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-

{wssible without incurring the greatest derision to

say that this superfluity [i.e. the urine] is generated

by the kidneys as is bile by the canals in the liver

—

he, then, I say, clearly lied Avhen 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 Avhile the one
says nothing, the other indulges in shameless lying.

XVII

Now such of the younger men as have dignified

themselves \vith the names of these two authorities

by taking the appellations " Erasistrateans " or
" Asclepiadeans " are like the Davi and Geiae—the

slaves introduced by the excellent Menander into

his comedies. As these slaves held that they had
done nothing tine unless they had cheated their

master three times, so also the men I am discussing

have taken their time over the construction of

impudent sophisms, the one party striving to prevent
the lies of Asclepiades from ever being refuted, and
the other saying stupidly what Erasistratus had the
sense to keep silence about.

But enough about the Asclepiadeans. The Erasi-

strateans, in attempting to say the kidneys let

the urine through, will do anything or suffer anj'thing

it "from the region of the alimentary caoaL" qf. p. 118,
note 1.
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ON THE NATURAL FACULTIES, L xvii

or try any shift in order to find some plausible ex-

planation which does not demand the principle of

attraclion.

Now those near the times of Erasistratus maintain

that the parts above the kidneys receive pure blood,

\vhilst the watery 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 belov the kidneys.

For a certain period at least this view also found
favour and flourished, and >vas held to be true ; after

a time, however, it became suspect to the Erasi-

strateans themselves, and at last they abandoned it.

For apparently the following two points were
assumed, neither of which is conceded by anyone,

nor is even capable of being proved. The first is the

heaviness of the serous fluid, Avhich was said to be
produced in the vena cava, and which did not exist,

apparently, at the beginning, when this fluid was
being carried up from the stomach to the liver.

Why, then, did it not at once run downwards when
it was in these situations .'* And if the watery fluid

is so heavy, what plausibility can anyone find in the
statement that it assists in the process of anadosis ?

In the second place there is this absurdity, that

even if it be agreed that all the waterj' fluid does fall

downwards, and only when it is in the vena cava,^

still it is ditticult, or, rather, impossible, 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 at an earlier stage, svheu it is still on its way from
the alimentary canal to the liver. • i.e. a renal vein.
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into each of them, as it also does into all the other

parts.

What doctrine, then, took the place of this one
when it Avas condemned ? One which to me seems far

more foolish than the first, although it also flourished

at one time. For they say, that if oil be mixed with

\vater and poured upon the ground, each take a

different route, the one flowing this way and the

other that, and that, therefore, it is not surprising

that the vatery fluid runs into the kidneys, while

the blood falls dovnwards along the vena cava.

Now this doctrine also stands already condemned.
For why, of the countless veins which spring from

the vena cava, should blood flow into all the others,

and the serous fluid be diverted to those going to the

kidneys? They have not ansvered the question which
was asked ; they merely state Avhat happens and
imagine they have thereby assigned the reason.

Once again, then (the third cup to the Saviour 1),^

let us speak of the worst doctrine of all, lately

invented by Lycus of Macedonia,^ but which is popular

owing to its novelty. This Lycus, then, maintains, as

though uttering an oracle from the inner sanctuar}',

that urine is residual matter from ike niiirition of the

kidneys !
^ Now, the amount of urine passed every day

shows clearly that it is the whole of the fluid drunk
which becomes urine, except for that Avhich comes
away with the dejections or passes off as sweat or

insensible perspiration. This is most easily recognized

in Avinter in those who are doing no work but are

carousing, especially if the wine be thin and diff"usible

;

^ In a toast, tbe third cup was drunk to Zeus SdtSr (the

Saviour).
' An anatomist of the Alexandrian sobooL
• cf. nasal mucus, p. 90, note 1.
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these people rapidly pass almost the same quantity as

they drink. And that even Erasistratus was aware oi

this is known to those who have read the first book of

his " General Principles." ^ Thus Lycus is speaking
neither good Erasistratism, nor good Asclepiadism,

far less good Hippocratism. He is^ therefore, as the

saying is, like a white crow, vhich cannot mix with

the genuine crows Oving to its colour, nor vith the

pigeons oving 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 Avhole congii,^ 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, Avill obviously be many times more than
that in the kidneys, and thus the whole of the thorax

vill 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 Avill be
much more, and thus an enormous barrel will be
needed to contain the waste products of them all.

- About twelve quarts. This is about five times as much
as the average daily excretion, and could only be passed if a
very large amount of wine were drunk.
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Yet one often urinates practically the same quantity

as one has drunk, which would show that the whole
of what one drinks goes to the kidneys.

Thus the author of this third piece of tricker}'

would appear to have achieved nothing, but to have
been at once detected, and there still remains the

original difficulty which was insoluble by Erasistratus

and by all others except Hippocrates. I dwell

purposely on this topic, knowing well that nobody
else has anything to say about the function of the

kidneys, but that either we must prove more foolish

than the very butchers ^ if we do not agree that the

urine passes through the kidneys; or, if one ac-

knowledges this, that then one cannot possibly give

any other reason for the secretion than the principle

of attraction.

Now, if the movement of urine does not depend
on the tendency of a vacuum to become refilled,'^

it is clear that neither does that of the blood nor
that of the bile ; or if that of these latter does so,

then so also does that of the former. For they
must all be accomplished in one and the same way,
even according to Erasistratus himself.

This matter, however, will be discussed more fully

in the book following this.

' cf. p. 51. ' Horror vacuL Note analogical reasoning

;

p. 289, note L
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BOOK II

I

In the previous book we demonstrated that not

only Erasistratus, but also all others who would say

anything to the purpose about urinary secretion.,

must acknowledge that the kidneys possess some
faculty which attracts to them this particular quality

existing in the urine.^ Besides this we drew atten-

tion to the fact that the urine is not carried through

the kidneys into the bladder by one method, the

blood into parts of the animal by another, and the

yellow bile separated out on yet another principle.

For when once there has been demonstrated in

any one organ, the drawing, or so-called epispaslic-

faculty, there is then no difficulty in transferring

it to the rest. Certainly Nature did not give a

power such as this to the kidneys Avithout giving

it also to the vessels which abstract the biliary

iluid,^ nor did she give it to the latter without
also giving it to each of the other parts. And,
assuredly, if this is true, >ve must marvel that

Erasistratus should make statements concerning the
delivery of nutriment from the food-canal* which are

• The radicles of the hepalie ducts in the liver were enp-
poeed to be the active agents in extracting bile from the
blood, cf. pp. 145-149. * AnadoeU; cf. p. 13, note 5.

117



GALEN< •?, ^"\\\. j €, ,
, hvolv /cevb'i

cirippvi'^aefai,, ' 6 j ^,
\eyv yyo

/. yap,
7 \\

'• ypei,-
-.

^.
' , ,,, , '

. yap aWa
yvoo, .yap

^ Tlie term is used both specifically for the stomach
proper and also (as probably here) in a somewhat wider sense
for the stomach region, including the adjacent part of the
email intestine ; this was the part of the alimentary canal

iiS



ON THE NATURAL FACULTIES, IL i

so false as to be detected even by Asclepiades. Now,
Erasistratus 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 >vhich 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 Avill

be an entirely empty space, or the contiguous

portion will flow in, or the vessel will contract. For
whereas, in the case of reeds and tubes it is true to

say that, if these be submerged in water, and are

emptied of the air which they contain in their

lumens, then either a completely empty space vill

be left, or the contiguous portion move onAvards ;

in the case of veins this no longer holds, since their

coats can collapse and so fall in upon the interior

cavity. It may be seen, then, how false this

hypothesis—by Zeus, I cannot call it a demonstra-
tion !—of Erasistratus is.

And, from another point of vie\v, even if it were
true, it is superfluous, if the stomach ^ has the pover
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 nutriment was believed to be absorbed by the
mesenteric veins ; cf. p. 309, note 2.

" cf. p. 100, note 2 ; p. 167, note 2.

' cnaracteristio "leaion" in Eraeistratus'a pathology.
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indefinite distance, and if, therefore, there is need
of some other mechanism to explain why the blood

is conveyed in all directions, then the principle of

the refilling of a vacuum may be looked on as a

necessary addition ;
^ there will not, hoAvever, be a

plethora in any of the parts coming after the liver,^

or, if there be, it 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 arterioid vein ^ to the lungs (for Erasistratus

himself will have it that, owing to the membranous
excrescences,* no other parts save the lungs receive

nourishment from the heart). If, however, in order

to explain how plethora comes about, we suppose
the force of compression by the stomach to persist

indefinitely, we have no further need of the principle

of the refilling of a vacuum, especially if we assume
contraction of the veins in addition—as is, again,

agreeable to Erasistratus himself.

Let me draw his attention, then, once again, even
if he df>es not \\\s\\ it, to the kidneys, and let me
state that these confute in tlie very clearest manner
such people as object to the principle of attraction.

Nobody has ever said anything plausible, nor, as we
previously showed, has anyone been able to discover,

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

* Lit. owing to the ongrowth {epiphysis) of membranes

;

he means the tricuspid valve ; c/. p. 314, note 2 ; p. 321, note 4.
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f

by any means, any other cause for the secretion of

urine ; we necessarily appear mad if we maintain jf

that the urine passes into the kidneys in the form of /

vapour, and we certainly cut a poor figure when we
talk about the tendency of a vacuum to become
refilled ;

^ this idea is foolish in the case of blood,

and impossible, nay, perfectly nonsensical, in the

case of the urine.-

This, then, is one blunder made by those who
dissociate themselves from the principle of attraction.

Another is that Avhich they make about the secretion

ofyellow bile. For in this case, too, it is not a fact

that when the blood runs past the mouths [stomata]

of the bile-ducts there will be a thorough separation

out [secretion] of biliary waste-matter. " Well,"

say they, " let us suppose that it is not secreted but
carried with the blood all over the body." But, you
sapient folk,Erasistratus himself supp)osed that Nature
took thought for the animals' future, and was vork-
manlike in her method ; and at the same time he
maintained that the biliary fluid was useless in

every way for the animals. Now these two things

are incomj)atible. For how could Nature be still

looked on as exercising forethought for the animal
when she alloved a noxious humour such as this to

be carried off and distributed with the blood ? . . .

This, however, is a small matter. I shall again

point out here the greatest and most obvious error.

For if the yellow bile adjusts itself to the narrower
vessels and stomata, and the blood to the wider ones,

for no other reason than that blood is thicker and
bile thinner, and that the stomata of the veins are

* Horror vacui. ' But Erasistratus had never upheld
this in the case of urinary secretion, cf. p. 99.

"3
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^ This was the characteristically " anatomical " explanation

of bile-secretion made by Erasistratus. cf. p. 170, note 2.
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wider and those of the bile-ducts narrower,* then it

is clear that this watery and serous supei-fluityj^ too,

will run out into the bile-ducts quicker than does the

bile, exactly in proportion as it is thinner than the

bile! How is it, then, that it does not run out? "Be-

cause," it may be said, " urine is thicker than bile !

"

This was what one of our Erasistrateans ventured to

say, herein clearly disregarding the evidence of his

senses, although he had trusted these fn the case of

the bile and blood. For, if it be that we are to look

on bile as thinner than blood because it runs more,

then, since the serous residue ^ passes through fine

linen or lint or a sieve more easily even tlian does

bile, by these tokens bile must also be thicker than

the watery fluid. For here, again, there is no
argument which will demonstrate that bile is thinner

than the serous superfluities.

But when a man shamelessly goes on using circum-

locutions, and never acknowledges when he has had
a fall, he is like the amateur wrestlers, who, when
they have been overthro\vn by the experts and are

Ijing on their backs on the ground, so far from
recognizing their fall, actually seize their victorious

adversaries by the necks and prevent them from
getting aAvay, thus supposing themselves to be the

winners !

Why, then, says Galen, does not urine, rather than bile, enter
the bile-ducts ? ^ Urine, or, more exactly, blood-serum.

1*5
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^ Or ducts, canals, conduits, i.e. morpholoqiral factors.
2 Or artistic skill, "artistry." cf. Book I., chap. xii.

' "Only"; cf. Introd., p. xxviii.
•* Note how Galen, althou^i he has not yet clearly differ-
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III

Thus, every hypothesis of channels^ as an explana-

tion of natural functioning is perfect nonsense. For,

if there were not an inborn faculty 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 JacultieJ^ ^
(the one attracting >vhat is proper to it, another j^
rejecting what is foreign, and yet another causing -^

alteration and adhesion of the matter destined to

nourish it) ; if we suppose this, I am sure it would
be ridiculous for us to discuss natural, or, still moi'e,

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 vithin

itself so many different parts, it did not employ facul-

ties vhich were attractive of what is appropriate,

eliminative of what is foreign, and alterative of Avhat

is destined for nutrition. On the other hand, if we
have these faculties, we no longer need channels,

little or big, resting on an unproven hypothesis, for

explaining the secretion of urine and bile, and the
conception of some favourable sUuation (in which
point alone Erasistratus shows some common sense,

since he does regard all the parts of the body as

entiated physiological from physical processes (both are
"natural") yet separates them definitely from the psychical.

cf. p. 2, footnote. A psychical function or activity ia, in

LetiDf actio animalis (from anima = psyche).
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having been well and truly placed and shaped by
Nature).

But let us suppose he remained true to his own
statement that Nature is "artistic"—this Nature
which, at the beginning, well and truly shaped
and disposed all the parts of the animal,^ and, after

carrying out this function (for she left nothing
undone), brought it forward to the light of day,

endowed with certain faculties necessary for its very
existence, and, thereafter, gradually increased it

until it reached its due size. If he argued con-

sistently on this principle, I fail to see hov he can
continue to refer natural functions to the small ne&s

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 merely to decorate their material on the outside,

in so far as they were able to touch it ; but its inner
parts they left unembellished, unwrought, xinaffected

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 vras

at the commencement, and becomes a perfect statue

^ The stage of organogeneais or diaplati» ; </. p. 25, note 4.
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simply by being clothed externally iu 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 \vax, 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 nature.^ 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,'-^ Avhile its activities it does not receive

from its material, but it manifests them in connection
thercAvith,

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 ovam : to him the maternal contribution is

purply passive—mere food for the sperm. Tlie epoch-making
Ovum Theory was not developed till the seventeenth centurv
'/. p. 19, note 3.
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1 i.e. we should be talking psychology, not biology ; cf.

stomach, p. 307, note 3.

- Attraction now described not merely as qualitativt but
also as quantitative. <^. p. 85, note 3.
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it would remain inoperative and would not turn

into a tialiire. 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 >'\ draw to

itself as much blood as it needs. Here, however,
we must f)ay attention and take care not unwit-

tingly to credit the semen with reason and in-

telligence ; if '\\'e 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 projxtrtionate attraction 2 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, Ave have been compelled to

acknowledge some kind of attractive faculty.

' He still tends either to biologize physics, or to physicize
biology—whichever way we prefer to look tX it. cf. Book I.

,

chap. xiT.
j^^
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And Avliat is the semen ? Clearly the active prin-

ciple of the animal, the material principle being the

menstrual blood.^ Next, seeing that the active prin-

ciple employs this faculty primarily, therefore, in order

that any one of the things fashioned by it may come
into existence, it [the principle] must necessarily be
possessed of its own faculty. , then, was Erasis-

tratus unaAvare of it, if the primary function of the

semen be to draw to itself a due proportion of blood?

Now, this fluid would be in due proportion if it were
so thin and vaporous, that, as soon as it vas drawn
like dew into every part of the semen, it Avould

everywhere cease to display its o\vn particular

character ; for so the semen will easily dominate and
quickly assimilate it—in fact, will use it as food. It

will then, I imagine, draw to itself a second and a

third quantum, and thus by feeding it acquires for

itself considerable bulk and quantity.^ In fact, the

alterative Jaculiy has been discovered as well,

although about this also Erasistratus has not written a

Avord. 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 pellicle of an egg. And
following this all the other stages will occur, such as

are described by him in his work " On the Child's

Nature."
- But if each of the parts formed were to remain
as small as Avhen it first came into existence, of what
use Avould that be? They have, then, to grov.

' On the alterative and shaping faculties cf. p. 18, note 1.
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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 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 other\vise

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 shoved a short

while ago, the semen is nourished. But even thif

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, Avoven 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, Avith

a bottom, a mouth, and a belly, as it Avere, as well
as the intermediate parts, now becomes larger in all

these respects. '•' And can this ha])pen l•
" some-

one will ask. Only by our basket suddenly becoming
an animal or a plant ; for growiih belongs to living

things alone. Possibly you imagine that a house
grows 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 Avhich that vhich is still becoming

attains its form is termed not growth but genesis.

That which u, grows, wliile that which u not,

becomes.

IV

This also was unknown to Erasistratus, whom
nothing escaped, if his follovers 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 Avith the

writings of Aristotle and Theophrastus, these will

ap{>ear 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 up)on by one another,

the hot principle being the most active, and the
cold coming next to it in pover ; all this was stated

in the first place by Hippocrates and secondly by
Aristotle.2 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

' For definitions of alteration and mingling [craeia, " tem-
perament ") cf. Book I., chape. IL and UL
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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 heal ;
^ 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 >vriters whom ve know, and were
in the second place correctly expounded by Aristotle.

Now, if all these vievs 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 Avith 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 ;

' ».e. are associated with oxidation ? c/^ 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 Avith 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 Avell, 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 fcAv vords 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 Avas on " Nature,"

and that those of the Porch ^ folloAv 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.^ That Erasistratus, however, has no share in

the Nature-lore of Aristotle is shown by an enumera-
tion of the aforesaid doctrines, Avhich emanated first

from Hippocrates, secondly from Aristotle, thirdly

from the Stoics (>vith a single modification, namely,
that for them the qualities are bodies).^

Perhaps, hovever, they will maintain that it was
in the matter of logic that Erasistratus associated

himself vith 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 >ve have sufficiently discussed the kidneys
—alleging [as the cause of bile-secretion] a favour-

able situation, the narro\vness of vessels, and a

(earth, air, fire, and water) to be still more fundamental.
cf. p. 8, note 3t * 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 vhich, in the first place, the [biliary] passages

take over the bile, and secondly, the [branches] 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.

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 ^

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 " Avhich are vritten

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
liver* and two other vascular terminations (that

of the vessel on the convex surface of the liver ^

* Lit. "anastomosing." ' More literally, "synapse.'
* The portal vein. • 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, hoAvever, one diffi-

culty common to both these explanations, namely,

that the 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 anadosii.

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

And if one looks carefully into the matter one
will find that even Erasistratus's reasoning on the

subject of niUrilion, 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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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 vas therefore 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 vhich 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.^ 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 h3othesis he imagined that his theory would
escape from the idea of attraction. For if the ner\e

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 vill 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

' ».«. visible to the mind's eye as distinguished from
the bodily eye. cf. p. 21, note 4. Thtoreton without quali-

fication means merely visible, not theoretic p. 205,
not« 1.
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of a vacuum to become refilled ? For, althouorh

according to Erasistratus, it contains witliin itself

a cavity of sorts, this is not occupied with blood, but
with psychic pneiima,^ and we are required to imagine
the nutriment introduced, not into this cavity, but

into the vessel containing it, whether it needs
merely to be nourished, or to grow as well. How,
then, are we to imagine it introduced ? For this

simple vessel [i.e. nerve] is so small—as are also the

other two—that if you prick it at any part with

the finest needle you will tear the Avhole three ot

them at once. Thus there could never be in it a

perceptible space entirely empty. And an emptied
space which merely existed in theory could not
compel the adjacent fluid to conie and fill it.

At this point, again, I should like Erasistratus

himself to answer regarding this small elementarv
nerve, whether it is actually one and definitely con-

tinuous, or whether it consists of many small bodies,

such as those assumed by Epicurus, Leucippus, and
Democritus.- For I see that the Erasistrateans are at

variance on this subject. Some of them consider it

one and continuous, for othervise, as they say, he
would not have called it simple ; and some venture
to resolve it into yet other elementary bodies. But
if it be one and continuous, then what is evacuated
from it in the so-called insensible transpiration of the

this teaching involved the idea of a psyche, or conscious vital

principle. '* Psychic pneiima " is in Latin fpiritits avimalis
{anima = psyche) ; cf. p. 126, note 4. Introduction, p. xxxiv.

* Observe that Erasistratus's "simple nerve" may be
almost looked on as an anticipation of the cell. The question
Galen now asks is whether this vessel is a " unit mass of
living matter," or merely an agglomeration of atoms subject
to mechanical law. cf, 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 shovn to be absurd. Foi

in these minute simple vessels constituting the large

perceptible nerves, it is impossible, according to the

theory of those who vould 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 vhich previously separated them.
Nor Avill any " refilling " occur if we accept the
argument 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 ^\^\t\\, but a vacuum which is clear,

perceptible, complete in itself, large in size, evident,

or however else one cares to term it (for, \vhat

Erasistratus himself says is, that " there cannot be a
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perceptible space which is entirely empty "
; while I,

tor my part, being abundantly equipped Avith terms
which are equally elucidatory, at least in relation to

llie present topic of discussion, have added them
as well).

Thus it seems to me better that we also should

help the Erasistrateans with some contribution, since

we are on the subject, and should advise those who
reduce the vessel called primary and simple by
Erasistratus into other elementary bodies to give

up their opinion ; for not only do they gain nothing
by it, but they are also at variance with Erasistratus

in this matter. That they gain nothing by it hps

been clearly demonstrated ; for this hypothesis

could not escape the difficulty regarding nutrilion.

And it also seems perfectly evident to me that this

hypothesis is not in consonance Avith the view ot

Erasistratus, Avhen it declares that Avhat he calls

simple and primary is composite, and \vhen it destroys

the principle of Nature's artistic skill.^ For, if we do
not grant a certain unity of substance'^ to these simple
structures as well, and if we arrive eventually at

inharmonious and indivisible elements,2>ve 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 Ave must necessarily

suppose that the faculties of Nature, by which she

' " Ad eleraenta quae nee ccelescere possunt nee in partes
dividi " (Linacre). On the two contrasted schools cf. p. 45.

"

* cf. loc. cit.
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shapes the animal, and makes it grow and receive

nourishment, are present from the seed onvards

;

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

Avithout transformation, alteration, and complete
intermixture. And, owing to this necessity, those vho
belong to these sects are imable to follo\v out the
consequences of their supposed elements, and they are

all therefore forced to declare Nature devoid of a^i;.

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 foolisliness

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, hoAv-

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" (Linacre).

' Book L, chaps, v.-xi.
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way ? For, when we were at this point before, we
drew attention to the disagreement among the

Erasistrateans,^ and we showed that the nutrition of

these simple vessels was impracticable according to

the teachings of both parties, although we did not

hesitate to adjudicate in their quarrel and to do
Erasistratus the honour of placing him in the better

sect.2

Let our argument, then, be transferred again to

the doctrine which assumes this elementary nerve^ to

be a single, simple, and entirely unified structure,

and let us consider how it is to be nourished ; for

what is discovered here will at once be found to be
common also to the school of Hippocrates.

It seems to me that our enquiry can be most rigor-

ously pursued in subjects who are suffering from
illness and have become very emaciated, since in these

people all parts of the body are obviously atrophied

and thin, and in need of additional substance and
feeding-up ; for the same reason the ordinary

perceptible nerve, regai'ding which we originally

began this discussion, has become thin, and requires

nourishment. Now, this contains within itself various

parts, namely, a great many of these primary,

invisible, minute nerves, a fevv simple arteries, and
similarly also veins. Thus, all its elementary nerves
have themselves also obviously become emaciated

;

for, if they had not, neither would the nerve as a

whole ; and of course, in such a case, the whole
nerve cannot require nourishment vvithout each of

these requiring it too. Now, if on the one hand
they stand in need of feeding-up, and if on the

1 cf. p. 153.
^ On account of his idea of a simple tissue not susceptible of

further analysis. * Or " cell " ; cf. p. 153, note 2.
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other the principle of the refilling of a vacuum^ can

give them no help—both by reason of the difficulties

previously mentioned and the actual thinness, as I

shall show—we must then seek another cause for

nutrition.

How is it, then, that the tendency of a vacuum
to become refilled is unable to afford nourishment

to one in such a condition ? Because its rule is

that only so much of the contiguous matter should

succeed as has flowed away. Now this is sufficient

for nourishment in the case of those who are in

good condition, for, in them, what is presented ^

must be equal to what has flowed avay. But in

the case of those vho are very emaciated and who
need a great restoration of nutrition, unless what
was presented were many times greater than what
has been emptied out, they would never be able to

regain their original habit. It is clear, therefore, that

these parts will have to exert a greater amount of

aitraction, in so far as their requirements are greater.

And I fail to understand how Erasistratus does not
perceive that here again he is putting the cart before

the horse. Because, Ln the case of the sick, there

must be a large amount of presentation ^ in order to

feed them up, he argues that the factor of "re-
filling"^ must play an equally large part. And how-

could much presentation take place if it vere 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 dislribution* as some people have
thought fit to name it, and then ascribes conveyance

3 A nadosis, '
'absorption **

; e/. p. 1 3, note 5. * Li t . diadosii.
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through the veins to the principle of vacuuni-

refiUing alone, let him explain to us the assumption

of food by the hypothetical elements.^ For it

has been shown that at least in relation to these

there is no question of the refilling of a vacuum
being in operation, and especially where the parts

are very attenuated. It is worth while listening

to vhat Erasistratus says about these cases in

the second book of his "General Principles": "In
the ultimate simple [vessels], which are thin and
narroAv, presentation takes place from the adjacent

vessels, the nutriment being attracted through the

sides of the vessels and deposited in the empty spaces

left by the matter which has been carried away."

Now, in this statement firstly I admit and accept

the words " through the sMes." 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 tlie mouth is dedicated to the

psychic pneuraa.^ It can, however, take it in through
its sides from the adjacent simple vein. Secondly,

I also accept in Erasistratus' s stiitement the expression

which precedes " through the sides." What does

this say ? " The nutriment being attracted through
the sides of the vessels." Now I, too, agree that

it is attracted, but it has been previously shown that

this is not through the tendency of evacuated

matter to be replaced.

VII

Let us, then, consider together how it is attracted.

else than in the >vay that iron is attracted by

- "Spiritus animalis" ; cf. p. 152, note 1. The nutriment
wa3 for the loalls of the vessels, not for their cavities, c/.

p. 319, note 3. jgr
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the lodestone, the latter having a faculty attractive

of this particular quality [existing in iron] ?i But if

the beginning of anadosis depends on the squeezing

action of the stomach/^ and the vhole 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-

ades^ though we cannot refute it: for the disjunctive

argument used for the purp>oses of demonstration

is, in reality, disjunctive not of two but of three

alternatives ; now, if ve treat the disjunction as a

disjunction of 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

* Specific attraction ; cf. Book I. , chap. xiv.
«

<if. p. 100, note 2. «In Book ., chap. L
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in the veins ? Are we to pay attention merely to

the evacuation of tliis 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! ^ And
it is a strange thing to be entirely unavare 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— Avhether

it takes its origin in the body, or is distributed

througli the food as is maintained by those who
postulate homceomenes ? - Assuredly it would be much
more useful to investigate what kinds of food are

suited, and Avhat kinds unsuited, to the process of

blood-production 3 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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may smell offensively not in one way only, but in a

great many different respects (which cannot be put
into words, although perfectly appreciable to the

senses), would, I imagine, condemn in no measured
terms the carelessness of Erasistratus in omitting

a consideration so essential to the practice of our

art.

Thus it is clear what errors in regard to the

subject of dropsies logically follow this carelessness.

For, does it not shov the most extreme carelessness

to suppose that the blood is prevented from going
forward into the liver owing to the narrowness of the

passages, and that dropsy can never occur in any
other way ? For, to imagine that dropsy is never
caused by the spleen ^ or any other part, but always by
induration of the Uver,^ is the standpoint of a man
whose intelligence is perfectly torpid and who is

quite out of touch \vith things that happen every
day. For, not merely once or tAvice, but frequently,

we have observed dropsy produced by chronic

haemorrhoids which have been suppressed,^ or

which, through immoderate bleeding, have given
the patient a severe chill ; similarly, in \vomen, the
complete disappearance of the monthly discharge,*

or an undue evacuation such as is caused by
violent bleeding from the >vomb, often provoke
dropsy ; and in some of them the so-called female
flux ends in this disorder. I leave out of account

' On the risks whicli were supposed to attend the checking
of habitual bleeding from piles rf. Celsus (De Re Med. VI.
xviii. 9), " Atque in quibusdam parum tuto supprimitur, qui
sanguinis profluvio imbecilliores non fiunt ; habent enim
purgationem banc, non morbum." (i.e. the habit was to be
looked on as a periodical cleansing, not as a disease.)

* Lit. cathamie.
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the dropsy which begins in tlie 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 vhole constitution

;

this, which is the primary reason for the occurrence
of dropsy, results from a failure of blood-production,^

very much like the diarrhoea Avhich follows im-
perfect digestion of food ; certainly in this kind of
dropsy neither the liver nor any other viscus

becomes indurated.

The learned Erasistratus, however, overlooks

—

nay, despises—what neither Hippocrates, Diodes,
Praxagoras, nor Philistion ^ 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 vhich 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 vith 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 Diodes and Praxagoras see p. 51, note 1.

• cf. Book I., chap. iii.
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Now, Erasistratus is thoroughly small-minded and
petty to the last degree in all his disputations

—

when, for instance, in" his treatise " On Digestion," ^

he argues jealously with those consider that

this is a process of putrefaction of the food ; and,

in his work "On Anadosis," ^ 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 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 ongin 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 ? * 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 wiU result in some-

consideratioD as mueh u tbe digestive prooesaee which pre-
cede it

«75



GALEN

\ vSepo<;; 8\ ivapycu<i 6 ^-
ev)\ avriXiyeiv,€

5 avTeiirelv elireiv

6\€, €-.< \eyeiv ' vrrep
\\

113 -; he ?; ' -. \e<yei jovv '
" ' -,8 ^,, -, ei . --);' -, ' '.

. ,
'^

i.e. Erasistratus could obviously say nothing about any
of tbo humours or their origins, since he had not postulated

17O



ON THE NATURAL FACULTIES, II. viii

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 faUacy

of his own way of thinking.^

For Avhat could a man possibly say about blood

who had no use for innate heat ? What could he say

about yellov or black bile, or phlegm? Well, of

course, he might say that the bile could come
directly from vithout, mingled with the food ! Thus
Erasistratus practically says so in the followir.g

words :
" It is of no value in practical medicine to

find out Avhether a 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 also that this

humour has to be evacuated from the animal, and
that it causes great pain if it be not evacuated.

How, then, if you suppose that no good comes from
the bile, do you venture to say that an investigation

into its origin is of no value in medicine ?

Well, let us suppose that it is contained in the
food, and not specifically secreted in the liver (for

you hold these two things possible). In this case,

it will certainly make a considerable difference

whether the ingested food contains a minimum or
a maximum of bile ; for the one kind is harmless,

whereas that containing a large quantity of bile,

owing to the fact that it cannot be properly purified ^

the four qualities (particularly the Warm—that is, innate
heat). • ve. biie. • i.e. deprived of its bile.
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in the liver, will result in the various affections

—

particularly jaundice—which Erasistratus himself

states to occur Avhere there is much bile. Surely, .

then, it is most essential for the piiysician to knoAv \|
in the first place, that the bUe is contained in the y
food itself from outside, and, secondly, that for

example, beet contains a great deal of bile, and
bread very little, while olive oU 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 vhat siaie of the

body is followed by a greater, and what by a smaller

occurrence of bile .'' ^ For obviously it is in our

p>ower 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 Avere

morbid or in vhat way they diverged from the

normal, how should we be able to ameUorate them ?

Therefore it is not useless in treatment, as

Erasistratus says, to kno\v the actual truth about
the genesis of bile. Certainly it is not impossible,

or even difficult to discover that the reason why
honey produces yelloAv 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

' 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 took it. The facts,,
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 Avho declare that Erasistratus
was very familiar with the Peripatetics, whether
they know what Aristotle stated and demonstrated
Avith 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 oi blood, whilst those that
are colder are entirely lacking in blood, and con-
sequently in winter lie idle and motionless, lurking

1 Supreme importance of the "soil." c/. Introduction,
pp. xii. and xxxi. _.
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in holes like corpses. Further, the question of the

colour of the blood has been dealt with not only by
Aristotle but also by Plato.^ I, for my part,

as I have already said, did not set before myself

the task of stating what has been so Avell 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 dio-

cover and prove.

Now in reference to the genesis of ike humours, I

do not know that any one could add anything wiser

than what has been said by Hippocrates, Aristotle,

Praxagoras, Pliilotimus '^ and many other among the
Ancients. These men demonstrated that when the

nutriment becomes altered in the veins by the innate

heat, blood is produced when it is in moderation,

and the other humours Avhen it is not in proper
proportion. And all the observed facts ^ agree with
this argument. Thus, those articles of food, which
are by nature warmer are more productive of bile,

Avhile those which are colder produce more phlegm.
Similarly of the periods of life, those vhich 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
raider are more phlegmatic, and the warmer more

' Philotimus succeeded Diocles and Praxagoras, who were
successive leaders of the Hippocratic echooL /", p. 51, note 1.

• Lit. j'htnomena.
* i.e. liTing organisma ; cf. p. 47, note 1.
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bilious. Also cold diseases result from phlegm, and
warmer ones from yellow bile. There is not a single

thing to be found Avhich does not bear \vitness to

the truth of this account. How could it be other-

wise .'' For, seeing that every part functions in its

own special vay 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 because the stomach, with its

activity impaired, cannot contract and triturate as

before—then, I say, one may justly ask him what
it is that has impaired the activity of the stomach.

Thus, for example, when a bubo develops following

an accidental wound "^ gastric digestion does not
become impaired until after the patient has become

fevered; neither the bubo nor the sore of itself

impedes in any vay or damages the activity of the
stomach. But if fever occurs, the digestion at

once deteriorates, and we are also right in sa\ing

that the activity of the stomach at once be-

comes impaired. We must add, however, by what

' As a hiiho is a swelling in the groin, we must suppose that
the WQund referred to would be in the leg or lower abdomen.
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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

t\vo 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 to Erasistratus, the
pneuma, Avhich 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 damage to the gastric

activity. For the pneuma is driven in more vigorously

and continuously, and in greater quantity now than
before ; thus in this case, the animal whose digestion

is promoted by pneuma will digest more, whereas
the remaining factor—abnormal heat—Avill give them
indigestion. For to say, on the one hand, that the
pneuma has a certain property by virtue of which it

promotes digestion, and then to say that this property

disappears in cases of fever, is simply to admit the
absurdity. For when they are again asked what it

is that has altered the pneuma, they will only be
able to reply, " the abnormal heat," and particularly

if it be the pneuma in the food canal which is in

has some analogy with oxygen, but this is also the case with
the ^'natural spirit "or pneuma, whose seat was the liver
and which was distriliuted by the veins through the body ; it

resided over the more vegttcUivt processes, /", p. 152, note 1

;

Qtroduction, p. xxxir.
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question (since this does not come in any way near

the bubo).

Yet why do I mentiou those animals in which the

property of the pneuma plays an important part,

when it is possible to base one's argument upon
human beings, in whom it is either of no importance

at all, or acts quite faintly and feebly ? ^ But
Erasistratus himself agrees that human beings digest

badly in fevers, adding as the cause that the activity

of the stomach has been impaired. He cannot, how-
ever, advance any other cause of this impairment
than abnormal heat. But if it is not by accident

that the abnormal heat impairs this activity, but by
virtue of its own essence and pove, then this

abnormal heat must belong to the primary diseases.

But, indeed, if disproporlion of heat belongs to the

primary diseases, it cannot but be that a proportionate

blending [eucrasia] of the qualities produces the

normal activity.^ For a disproportionate blend

[dyscrasia] can only become a cause of the primary

diseases through derangement of the eucrasia. That
is to say, it is because the [normal] activities arise

from the eucrasia that the primary impairments of

these activities necessarily arise from its derange-

ment.
I think, then, it has been proved to the satis-

faction of those people who are capable of seeing

logical consequences, that, even according to Erasi-

stratus's own argument, the cause of the normal
functions is eucrasia of the Warm.^ Now, this being
so, there is nothing further to prevent us from saying

• The above is a good instance of Galen's "logical" method
as applied to medical questions ; an appeal to those who are
capable of following '"logical sequence. cf. p. 209, note 1.
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that, in the case of each function, eucrasia is followed

by the more, and dyscrasia by the less favourable

alternative. And, therefore, if this be the case, we
must suppose blood to be the outcome of propor-

tionate, and yellow bile of disproportionate heat. So
we naturally find yellow bile appearing in greatest

quantity in ourselves at the warm periods of life, in

warm countries, at warm seasons of the year, and
when we are in a warm condition ; similarly in

people of varm 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 Avere, 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
>varm 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 \varm

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 are

naturally warm, or m their prime, since Avarm vhen
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 vho 66
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
ofthem 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 >vhoare phlegmatic.
In a word, in bodies which are warm either through
nature, disease, time of life, season of the year,

locality, or occujjation, 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

* The aim of dietetics always being the production of
moderate heat

—

i.e. blood.
* Note contrasted methods of Rationalists and Empiricists.
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accomplished in the body. For if all articles of food

contained bile from the beginning and of themselves,

and did not produce it by undergoing change in the

animal body, then they would produce it similarly

in all bodies ; the food which was bitter to the taste

would, I take it, be productive of bile, Avhile that

which tasted good and sweet would not generate

even the smallest quantity of bile. Moreover, not

only honey but all other sweet substances are readily

converted into bile in the aforesaid bodies >vhich are

warm for any of the reasons mentioned.

Well, I have somehow or other been led into this

discussion,—not in accordance with my plan, but

compelled by the course of the argument. This

subject has been treated at great length by Aristotle

and Praxagoras, vho have correctly expounded the

view of Hippocrates and Plato.

IX

For this reason the things that we have said

are not to be looked upon as proofs but rather as

indications of the dulness ^ of those vho think

differently, and who do not even recognise what is

agreed on by everyone and is a matter of daily

observation. As for the scientific proofs of all this,

they are to be drawn from these principles of which
I have already spoken -—namely, that bodies act

upon and are acted upon by each other in virtue of

the Warm, Cold, Moist and Dry. And if one is

« p. 16.
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speaking of any activity, wliellier 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 Avhich the
four qualities are blended. Thus I should like to

ask the Erasistrateans vhy it is that the stomach
contracts upon the food, and Avhy 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
;

•' wQ 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." ^ Are
you, then, going to oppose those who maintain that

the cause of the function of every organ is a natural

eucrasia,3 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,
Avill you be convinced by the proofs which the
ancient writers furnished ? Or will you take a

midway course bet\veen 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

proportion
temper."

' That is, a blending of the four principles in their natiir
roportion ; Lat. temperiea. Oyacraeia =intemperie», "dis
amner."
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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 is ^ that we must cool the over-heated stomach
and warm the chilled one ; so also ve must moisten
the one which has become dried up, and conversely

;

so, too, in combinations of these conditions ; if the
stomach becomes at the same time Avarmer and drier

than normally, the first principle of treatment is at

once to chill and moisten it ; and if it become
colder and moister, it must be warmed and dried;
so also in other cases. But how on earth are the
followers of Erasistratus going to act, confessing as

they do that they make no sort of investigation

into the cause of disease? For the fruit of the
enquiry into activities is that by knowing the
causes of the dyscrasiae one may bring them back
to the normal, since it is of no use for the purposes
of treatment merely to knoAv what the activity of
each organ is.

Now, it seems to me that Erasistratus is unaware
of this fact also, that the actual disease is that
condition of the body which, not accidentally, but
primarily and of itself, impairs the normal function., then, is he going to diagnose or cure diseases

if he is entirely ignorant of what they are, and of
Avhat kind and number ? As regards the stomach,
certainly, Erasistratus held that one should at least

* Thie ie the orthodox Hippocratic treatment, that of
oppoaiU» by opposites. Contrast the homoeopathic principle
which is the basis of our modem methods of immunisation
{iimilia similibut curentur, Hahnemann).
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ON THE NATURAL FACULTIES, . ix

investi^^^ate horn it digests the food. But why was not
investigation also made as to the priman' originative

cause of this ? And, as regards the veins and the
blood, he omitted even to ask the question '^ how ?"

Yet neither Hippocrates nor any of the other
physicians or philosophers Avhom I mentioned a

short while ago thought it right to omit this

;

they say that Avhen 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 virtually varm and moist
humour, and similarly also that yellow bile is warm
and dry, even though for the most part it appeavs
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 vater—the drinkable
kind—readily spoils and rots it ? And vho does not
know that Avhen yellow bile is contained in large

quantity in the stomach, we are troubled with an un-
quenchable thirst, and that when we vomit this up,
we at once become much freer from thirst than if we
had drunk very large quantities of fluid .' Therefore
this humour has been very properly termed >varm,
and also 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 ^ also, when in his book " On the Nature
of Man" he gives the name "phlegm" (from the verb) to that element in the humours which has
been burned or, as it were, over-roasted, while using

* Lit. nseptic,

' rrodicuf. of C«oe, • Sophist, contemporary of Socrate*.
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a different terminology, still keeps to the fact just

as the others do ; this man's innovations in nomencla-

ture have also been amply done justice to by Plato.^

Thus, the white-coloured substance \vhich everyone

else calls phlegm, and vhich Prodicus calls blenna

imucus],^ is the well-known cold, moist humour
Avhich 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 \varm and moist humour, and
another which is warm and dry, and yet another

vhich is moist and cold, is there none which is virtually

cold and dry ? Is the fourth combination of tempera-

ments, which exists in all other things, non-existent

in the humours alone .'' No ; the black bile is such a

humour. This, according to intelligent physicians

and philosophers, tends to be in excess, as regards

seasons, mainly in the fall of the year, and, as regards

ages, mainly after the prime of life. And, similarly,

also they say that there are cold and dry modes of

life, regions, constitutions, and diseases. Nature,

they suppose, is not defective in this single combina-
tion ; like the three other combinations, it extends
everywhere.

At this point, also, I would gladly have been able

to ask Erasistratus whether his " artistic " Nature
has not constructed any organ for cleanng away a
humour such as this. For whilst there are two
organs for the excretion of urine, and another of

considerable size for that of yellow bile, does the

^ Platx), Tiniaeus, 83-86, pasaim.
• cf. the term blennorrhoea, which is still used.
• cf. the Scotch term "colded" for "affected with a

cold " ; Germ. erkcUtet.

203



GALEN, 6 < ^' ev -'. ",^, " %^9 <^~
132,," <y ^\
}?^ ,'. \.'̂ 8 -, <^, ''^ ,;-^ -

opyavov -., ^
^;, ',,

6 ^ -' .
< ,, ,

133
II

^. ' ^
204



ON THE NATURAL FACULTIES, IL ix

humcnr 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—vho 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 vhom the body is in good condition, and
all those physicians also who base themselves on ex-
perience ^ agree Avith this. Again, in those cases in

which the spleen is large and is increasing from
^ The word theoria used here is not the same as our theory.

It is rather a "contemplation," the process by which a
theory is arrived at. cf. 226, note 2.

- Erasistratus on the uselessness of the spleen, /", p. 143.
• The Empirical schooL p. 193.
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internal suppuration, it destroys the body and fills it

with evil humours ;
^ this again is agreed on, not only

by Hippocrates, but also by Plato and many others,

including the Empiric physicians. And the jaundice

which occurs Avhen the spleen is out of order is

dai'ker in colour, and the cicatrices of ulcers are

dark. For, generally speaking, when the spleen is

drawing the atrabiHary ^ humour into itself to a less

degree than is proper, the blood is unpurified, and
the whole body takes on a bad colour. And when
does it draw this in to a less degree than proper ?

Obviously, >vhen it [the spleen] is in a bad condition.

Thus, just as the kidneys, Avhose 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 poAver 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 despise ordinary people, but always
jealously attacks the most absurd doctrines. Hence,
it was clearly because he had nothing to say against
the statements made by the ancients regarding the
function and utility of the spleen, and also because
he could discover nothing new himself, that he
ended by saying nothing at all. I, however, for my
part, have demonstrated, firstly from the causes by
which ever^i;hing throughout nature is governed (by

' i.e. the combination of sensible qualities which we call

hia'jk bile. </. p. 8, note 3.
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ON THE NATURAL FACULTIES, IL ix

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 vhich clears it away is the spleen—having

pointed this out by help of as few as possible of the

proofs given by ancient Avriters, I shall proceed
to \vhat remains of the subject in hand.

What else, then, remains but to explain clearly

what it is that happens in the generation of the
humours, according to the belief and demonstration
of the Ancients ? This be more clearly under-
stood from a comparison. Imagine, then, some new
vine which has been not long ago pressed from the
grape, and which is fermenting and undergoing
alteration through the agency of its contained heat.-^

Imaghie next two residual substances produced
during this process of alteration, the one tending to

be light and air-like and the other to be heavy and
more of the nature of earth ; of these the one, as I

understand, they call the flaiver and the other the
lees. Now you may correctly compare yellow bile to

the first of these, and black bile to the latter,

although these humours have not the same appear-

ance when the animal is in normal health as that
\vhich they often show \vhen it is not so ; for then
the yellow bile becomes vitelline,^ being so termed
because it becomes like the yolk of an egg, both in

colour and density ; and again, even the black bile

itself becomes much more malignant than vhen in

^ Thus Galen has demonstrated the functions of the spleen
both deductively and inductively. For another example of
the combined method cf. Book III., chaps, i. and ii. ; cf. also
Introd. p. zxxii » ».«. its innate heat. * Lit. kcifhoid.

209



GALEN

' ovBev iSiov,/, ei,
136o'fei yiyveTUt

\\ ^
<, ,>\^, ,

-,, '
o^eiav. -, ' '. '̂ , 6, ',, ^ , '^,,

\2 . \\

' -
^ Note that there can be " normal " black bile.

2 The term food here means the food as introduced into

the Btomach; the term nutriment {trophi) means the same

2IO
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its normal condition,^ but no particular name has

been given to [such a condition of] the humour,
except that some people have called it corrosive or

acetose, because it also becomes sharp like vinegar

and corrodes the animal's body—as also the earth, if

it be poured out upon it—and it produces a kind of

fermentation and seething, accompanied by bubbles

—

an abnormal putrefaction having become added to

the natural condition of the black humour. It seems
to me also that most of the ancient physicians give

the name black humour and not black bile to the
normal portion of this humour, Avhich is discharged

from the bowel and vhich also frequently rises to the
top [of the stomach-contents] ; and they call black

bile that part Avhich, through a kind of combustion
and putrefaction, has had its quality changed to acid.

There is no need, however, to dispute about names,
but 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-lLke part of the food,^ and which does not
take on >vell the alteration produced by the innate

heat—all this the spleen dra>vs into itself. On the
other hand, that part of the nutriment Avhich is

roasted, so to speak, or burnt (this be the
warmest and sweetest part of it, like honey and
fat), becomes yellow bile, and is cleared aAvay

through the so-called biliary ^ vessels ; now, this

is thin, moist, and fluid, 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, as it is conveyed to the
tissues. <•/. pp. 41^.3. Note idea of imperfectly oxidized
n\aterial being absorbed by the spleen, cf. p. 214, note 1.

• Lit. choUdochmu, bile-receiving.
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ON THE NATURAL FACULTIES, IL ix

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 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 someAvhat 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, vhich 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 vee,
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, hoAvever, a natural
use for the humours first mentioned, both thick and
thin ; tiie 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 ovtr-roa^ting—uisW we sa\- excessive oxidation ?—
produces the abnormal forme 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 theJibres which
it contains. And the use of these has been discussed

by Plato,2 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 yellov/

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 phlegm
to the surplus-substance which runs dovn from
the brain,^ but one should call it mucus [blennaj
or coryza—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
noe«.
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mentary. As to that portion of the phlegm \vhich

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 vhicll is useful to the animal and
in accordance Avith its nature, Avhile the other part

is useless and contrary to nature, so also is it >vith

the phlegm ; such of it as is sweet is useful to the

animal and according to nature, Avhile, as to such of

it as has become bitter or salt, that part which is

bitter is completely undigested, Avhile that part

which is salt has undergone putrefaction. And the
term *•' complete indigeslion " 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 Diodes, 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 Avith the writings of the Ancients, and will

help him to gain more easy access to them. In
another treatise ^ I have Avritten on the humours
according to Praxagoras, son of Nicarchus ; although
this authority makes as many as ten humours, not

^ 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 Avhich Hippocrates first

mentioned, with the demonstration proper to each.

Those, then, are to be praised who explain the
jwints Avhich have been duly mentioned, as also

those vho 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 >vho are so impatient that they vill not wait

to learn any of the things which have been duly
mentioned, as do also those 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 I

fehall add in the third book all that remains.
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BOOK 111

It has been made clear in the preceding discussion

that nutrition occurs by an alleration or asmnilation of

that which nourishes to that Avhich receives nourish-

ment/ and that there exists in every part ofthe animal

a faculty which in view of its activity call, in

general terms, alterative, or, more specifically, assimi-

lative and nutritive. It was also sho\vn that a sufficient

supply of the matter Avhich the part being nourished

makes into nutriment for itself is ensured by virtue

of another faculty which naturally attracts its proper

/li/ce [humour] that that juice is proper to each part

which is adapted for assimilation, and that the faculty

which attracts the juice is called, by reason of its

activity, attractive or epispastic.^ It has also been
shown that assimilation is preceded by adhesion,

and this, ajjain, by presentation,^ the latter stage

being, as one might say, the end or goal of the

activity corresponding to the attractive faculty.

For the actual bringing up of nutriment from the
veins into each of the parts takes place through
the activation of the attractive faculty,^ \vhilst to

* For these terms {prosthesis and prosphysis in Greek) ef.

p. 39, notes 5 and 6.

* Lit. "through the energizing (or functioning) of the
attractive faculty "

; the faculty {!) in operation is an
activitj' {it/ipytia). cf. p. 3, note 2.
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have been finally brought up and presented to the
part is the actual end for which we desired such
an activity ; it is attracted in order that it may be
presented. After this, considerable time is needed
for the nutrition of the animal ; whilst a thing may
be even rapidly attracted,, on the other hand to

become adherent,, altered, and entirely assimilated to

the part which is being nourished and to become a
part of it, cannot take place suddenly, but requires a

considerable amount of time. But if the nutritive

juice, so presented, does not remain in the part, but
withdravs to another one, and keeps away,
and constantly changing and shifting its position,

neither adhesion nor complete assimilation will take
place in any of them. Here too, then, the [animal's]

nature has need of some other faculty for ensuring a

prolonged stay of the presented juice at the part, and
this not a faculty vhich comes in from somewhere
outside but one which is resident in the part which
is to be nourished. This faculty, again, in view of

its activity our predecessors were obliged to call

retentive.

Thus our argument has clearly shown ^ the neces-
sity for the genesis of such a faculty, and whoever
has an appreciation of logical sequence must be
firmly persuaded from Avhat we have said that, if it

be laid dovn and proved by previous demonstration
that Nature is artistic and solicitous for the animal's
vvelfare, it necessarily follows that she must also

possess a faculty of this kind.

1 This chapter is an excellent example of Galen's methcxl
of reasoning priori. The complementary inductive method,
however, is employed in the next chapter, /", p. 209,
note 1.
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Since, however, it is not our habit to employ
this kind of demonstration ^ alone, but to add
thereto cogent and compelling proofs dra^-n 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 tfre retentive faculty is so
obvious that its operation can be actually recognised
by the senses, whilst in other parts it is less obvious
to the senses, but is capable even here of being
detected by the argument.'^

Let us begin our exposition, then, by first dealing
systematically for a >vhile 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 Avith the largest and hollowest organs ?

Personally I do not think one could. It is to be ex-
pected that in these, owing to their size, the
activities Avill shoAv quite clearly, Avheieas \vith

respect to the small organs, even iS they possess a
strong faculty of this kind, its activation will not at
once be recognisable to sense.

Now those parts of the animal which are especially
hollow and large are the stomach and the organ
which is called the womb or uterus.^ What prevents
us, then, from taking up these first and considering
their activities, conducting the enquiry on our ohti

process of \oyiKT) Ofupia or "theorizing "
; cf. p. 151, note 3 ;

p. 205, note 1.

• The Greek worda for the uterns (metrae and hyuterat)
probably owe their plural form to the belief that the organ
was bicomuate in the human, as it is in some of the lower
species* 2 2 '^
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ON THE NATURAL FACULTIES, IlL ii.-iii

persons in regard to those activities which are obvious

Avithout dissection, and, in the case of those which
are more obscure, dissecting animals which are near
to man ; ^ not tliat even animals unUke him vnil

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 >vhat 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.

Ill

We may expect, then, to detect the retentive
faculty in the uterus ruore 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 chorion. 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, cf. Introduction, p. xxii., footnote.
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ON THE NATURAL FACULTIES, III m

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, ve 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 Avith the pregnancy proceeds pro-
perly, the eliminalive 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 fjiculty to come into action.

Now it is that something is done—in fact, useful
Avork effected—by the elminative or propulsive faculty
(for so it, too, has been called, receiving, like the
rest, its names from the corresponding activities).

Further, our theory can, I 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-

's

»
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ON THE NATURAL FACULTIES, IIL in

able to accept a common demonstration also for both.

Thus it is the work of the retentive faculty to make
the uterus contract upon the foetus at every point,

so that, naturally enough, when the midwives palpate

it, the OS is found to be closed, whilst the pregnant
women themselves, during the first days—and par-

ticularly on that on vhich conception takes place

—

experience a sensation as if the uterus vrere moving
and contracting upon itself. Now, if both of these
things occur—if the os closes apart from inflammation
or any other disease, and if this is accompanied by a
feeling of movement in the uterus—then the Avomen
believe that they have received the semen which
comes from the male, and that they are retaining it.

Now >ve are not inventing this for ourselves : one
may say the statement is based on prolonged ex-

perience of those who occupy themselves >vith such
matters. Thus Herophilus ^ does not hesitate to

state in his \vritings that up to the time of labour
the OS uteri will not admit so much as the tip of a
probe, that it no longer opens to the slightest degree
if pregnancy has begun—that, in fact, it dilates more
widely at the times of the menstrual flow. With
him are in agreement all the others who have applied
themselves to this subject ; and particularly HippK)-

crates, who was the first of all physicians and
philosophers to declare that the os uteri closes

during pregnancy and inflammation, albeit in preg-
nancy it does not depart from its own nature, whilst
in inflammation it becomes hard.

* Herophilus of Chalcedon (circa aOO B.C.) was, like
Erasistratus, a representative of the anatomical school of
Alexandria. His book on Mid\vifery was known for cen-
turies, c/. Introduction, p. xii.
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ON THE NATURAL FACULTIES, IIL m

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 \VTestling-bouts

and struggles, when in our eagerness to overturn and
throw others Ave 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 >vhich is necessary for the foetus to

make its exit. The midwife, however, does not make
the parturient Avoman get up at once and sit down on
the [obstetric] 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

make enquiries from time,to time, she answers that

the size of the dilatation is increasing. And Avhen

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 pie-
disposmg cause of prolapsus uteri.

' That LI, at the end of the tirst stage of labour.
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ON THE NATURAL FACULTIES, . iii.-iv

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 bs in defaecation and micturition.

IV

Thus the two faculties are clearly to be seen in the
case of the uterus ; in the case of the stomach they
appear as follows :—Firstly in the condition ofgurgling,

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

>veak, 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 also be
unable to digest adequately; proper digestion can-

not take place in a Aveak stomach. In such people
also, tlie mass of food may be plainly seen to remain
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an abnormally long time in the stomach, as would be

natural if their digestion were slow. Indeed, the

chief way in which these people surprise one is

in the length of time that not food alone but even
fluids will remain in their stomachs. , 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 swalloAved a coin, and various

people have swallowed various hard and indigestible

objects
; yet all these people easily passed by the

bowel what they had s\vallowed, without there being
any subsequent symptoms. Now surely if narrov-
ness of the gastric outlet were the cause of untritu-

rated food remaining for an abnormally long time,

none of these articles I have mentioned Avould ever
have escaped. Furthermore, the fact that it is

liquids which remain longest in these people's

stomachs is sufficient to put the idea of narrowness
of the outlet out of court. For, supposing a rapid

descent were dependent upon emulsification,'-^ then
soups, milk, and barley-emulsion^ would at once pass

along in every case. But as a matter of fact this is

not so. For in people who are extremely asthenic it

is just these fluids which remain undigested, vhich
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 do>vn.

• Lit. barley-" chyle," i.e. barley-water. '

239



GALEN

Ov ' ex >6
155

\\ €
iv} rot? €

9 evioi "yap

T/3e?9 8'^ iirl <}
€8-.

Kat Srj ^ vypa<i', •? 7.<; iirl -^ 8<
BovT€<i<},7€, ,« <yaaTipa •

yap,, .' , '-, .
yap^, Trj -̂

\5& \\ J -^,^ ,' ' ,'
yiy »". '. ''

340
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And it is 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 voiniiing. Thus, there are some vomit up
every particle of vhat 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 out in pigs,

to whom I give a sort of mess of vheaten flour and
water, thereafter cutting them open after three or

four hours ; if you 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 ^ that

these two processes depend xi^^on 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,
vhen it is completely digested, the lo\ver 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

^ i.e. not the mere mechanical breaking down of food, but
a distinctively vital action of "alteration."

" Pepsi*. 3 Book I., chaps, x., xi. * /", p.2S2, 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 v,-as yet passing down, and the
food was still undergoing digestion in the stomach,
still even then you would find dissection not without
its uses. You will observe, as we have just said,

that the pylorus is accurately closed, and that the
whole stomach is in a state of contraction upon the
food very much as the womb contracts upon the
foetus. For it is never possible to find a vacant
space in the uterus, the stomach, or in either of the
two bladders—that is, either in that called bile-

receiving ' or in the other ; whether their contents
be abundant or scanty, their cavities are seen to be
replete and full, owing to the fact that their coats
contract constantly upon the contents—so long, at
least, as the animal is in a natural condition.

Now Erasistratus for some reason declares that it

is the contractiiMis 2 of the stomach which are the
cause of everything—that is to say, of the softening
of the food,2 the removal of waste matter, and the
absorption of the food when chylified [emulsified].

Now I have personally, on countless occasions,
divided the peritoneum of a still living animal
and have always found all the intestines contracting
peristaltically * upon their contents. The condition
of the stomach, hoAvever, 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 Avas as devoid of movement
the gross movements or structure of organs with which he
concerned himself. Where an organ had no obvious function,
he dubbed it "useless" ; e.g. the spleen (cf. p. 143).

* i.e. contracting and dilating ; no longitudinal movements
involved

; ^f. p. 263, note 2. 243
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as though it had groAvn 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.

Thus 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, vhile it is also quite

obvious that it eliminates this daily into the stomach.
Now, of course, if the eliminative >vere to succeed
the attractive faculty and there vere not a retentive

faculty between the two, there would be found,
on every occasion that animals were dissected, an
equal quantity ot 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 vhich receives the
urine ; for even vithout resorting to anatomy we
may obsen'e 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

•45



GALEN

ert ovpov,.
Se yaarrjp -

\<;-
€ . ' -< <.

ye ,
||

159 iv}7€ , avaXoyov
<^ .

yap ii>

yeva, -, € , ' ev, ,
i.

VI

"^ ivapy iSelv

€7 vaya6evo yap iaO'ieiv, ,,' . ,,yao -.,,
246



ON THE NATURAL FACULTIES, IIL v.-vi

thus being that here, too, there is a retentive

faculty.

Similarly, too, the stomach, when, as often happens,
it is irritated by acidity, gets rid 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 aninial a certain inclination towards, or, so to
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speak, an appetite for their sjiecial quality, and
an aversion to, or, as it were, a hatred ^ of the foreign

quality. And it is natural that when they feel an
inch'nation 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 everj'thing.^

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.^

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 tennination

to the benefit received, and that thereafter will come
the time for the exercise of the eliminative faculty.

VII

But 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

» Galen confuses the nutrition of organs with that of the
ultimate living elements or cells ; the stoma^:h does not, of
course, feed itself in the way a cell does, Introduction,
p. xxziL
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it. Thus it attracts all the most useful parts oi the

food in a vaporous ^ and finely divided condition^

storing this up in its own coats, and applying ^ it to

them. And 16 it is sufficiently full it puts away
from it, as one might something troublesome, the rest

of the food, this having itselfmeanwhile obtained some
profit from its association vith 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 Avhich is not also correspondingly subdued bj

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, Avhile 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

• Mutual influence of organism and environment.
* Qualitative change, cf. Book I., chap. ii.
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ON THE NATURAL FACULTIES, III. vii

occurs in the mouth, but less than that in the liver

and veins. For the latter alteration changes the

nutriment into the substance of blood, whereas that in

the mouth obviously changes it into a new form, but

certainly does not completely transmute it. This

vou may discover in the food which is left in the

intervals between the teeth, and which remains there

all night ; the bread is not exactly bread, nor the

meat meat, for they have a smell similar to that of

the animal's mouth, and have been disintegrated and
dissolved, and have had the qualities of the animal's

riesh impressed upon them. And you may observe

the extent of the alteration which occurs to food in

the mouth if you will chew some com and then

apply it to an unripe [undigested] boil : you Avill see

it rapidly transmuting—in fact entirely digesting

—

the boil, though it cannot do anything of the kind Lf

you mix it with water. And do not let this surprise

you ; this phlegm [saliva] in the mouth is also a cure

for lichens ^ ; it even rapidly destroys scorpions

;

while, as regards the animals which emit venom,
some it kills at once, and others after an interval

;

to all of them in any case it does great damage.

Now, the masticated food is all, firstly, soaked in and
mixed up vith 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 swa^loved

more altered than that which has been merely

* Apparently skin-diseases in which a superficial cnut
(resemblii)g the lichen on a tree-trunk) forms

—

eg. peoriasis.
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masticated. Indeed, there is no com|jarison between

these two processes ; we have only to consider what

the stomach contains—phlegm, bile, pneuma, [in-

nate] heat,^ and, indeed the vhole substance of the

stomach. And if one considers along with this the

adjacent viscera, like a lot of burning hearths around

a great cauldron—to the right the liver, to the left

the spleen, the heart above, and along -with it the

diaphragm (suspended and in a state of constant

movement), and the omentum sheltering them all

—

you may believe what an extraordinary alteration it

is which occurs in the food taken into the stomach.

How could it easily become blood if it were not

previously prepared by means of a change of this

kind ? It has already been sho>vn ^ that nothing is

altered all at once from one quality to its opposite.

How then could bread, beef, beans, or any other

food turn into blood if they had not previously

undergone some other alteration.'' And how could

the faeces be generated right away in the small

intestine ? ' For what is there in tliis organ more
potent in producing alteration than the factors in the

stomach .'' Is it the number of the coats, or the way
it is surrounded by neighbouring viscera, or the time

that the food remains in it, or some kind of innate

heat which it contains ? Most assuredly the intestines

have the advantage of the stomach in none of these

respects. For what possible reason, then, will ob-

jectors have it that bread may often remain a >vhole

night in the stomach and still preserve its original

qualities, whereas when once it is projected into the

* That is to say, faeces are obviously altered food. This
alteration cannot have taken place entirely in the small

intestine : therefore alteration of food must take place in the

stomach.
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intestines, it straightway becomes ordure? For, if

6uch a long period of time is incapable of altering it,

neither will the short period be sufficient, or, if the
latter is enough, surely the longer time will be much
more so ! Well, then, can it be that, while the
nutriment does undergo an alteration in the stomach,

this is a different kind of alteration and one Avhich is

not dependent on the nature of the organ vhich
alters it ? Or if it be an alteration of this latter

kind, yet one perhaps which is not proper to the
body of the animal ? This is still more impossible.

Digestion was shown to be nothing else than an
alteration to the quality proper to that which is

receiving nourishment.^ Since, then, this is what
digestion means and since the nutriment has been
shown to take on in the stomach a quality appro-

priate to the animal which is about to be nourished

by it, it has been demonstrated adequately that
nutriment does undergo digestion in the stomach.
And Asclepiades is absurd when he states that

the quality of the digested food never shows itself

either in eructations or in the vomited matter, or on
dissection.2 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 ir

its possible effects, but for what is good to the taste.

this is like sajing that apples (for so one has to argue
with him) become more apple-like [in flavour] in the
stomach, or honey more honey-like I

t(\lalitative change ; the food was merely broken up into ite

constituent molecules, and absorbed unaltered, ef. p. 49,
note 5.
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Erasistratus, however, is still more foolisli and

ibsurd, either through not perceiving in what sense

the Ancients said that digestion is similar to the

process of boiling, or because he purposely confused

iiimself >vith sophistries. It is, he says, inconceivable

that digestion, involving as it does such trifling

svarmth, should be related to the boiling process,

i'his is as if we were to suppose that it was necessary

to put the fires of Etna under the stomach before it

could manage to alter the food ; or else that, while it

was capable of altering the food, it did not do this

bv virtue of its innate heat, which of course was

moist, so that the word boil was used instead of

hake.

What he ought to have done, if it5 facts that lit

wished to dispute about, was to have tried to show,

first and foremost, that the food is not transmuted or

altered in quality by the stomach at all, and secondly,

if he could not be confident of this, he ought to

have tried to show that this alteration was not of any

advantage to the animal^ If, again, he Avere unable

even to make this misrepresentation, he ought to

have attempted to confute the postulate concerning

the active principles—to show, in fact, that the functions

taking place in the various parts do not depend on the

way in which the Warm, Gald, Dry, and Moist are

mixed, but on some other factor. And if he had not

the audacity to misrepresent facts even so far as this,

still he should have tried at least to show that the

Warm is not the most active of all the principles

which play a part in things governed by Nature. But
if he was unable to demonstrate this any more than

any of the previous propositions, then he ought not to

have made himself ridiculous by quarrelling uselessly
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with a mere name—as though Aristotle had not
clearly stated in the fourth book of his " Meteoro-
logy," as well as in many other passages, in what
way digestion can be said to be allied to boiling,

and also that the latter expression is not used in

its primitive or strict sense.

But, as has been frequently said already,^ the one
starting-point of all this is a thoroughgoing enquir\'

into the question of the Warm, Cold, Dry and Moist

;

this Aristotle carried out in the second of his books
"On Genesis and Destruction," where he shoVS that

all the transmutations and alterations throughout
the body take place as a result of these principles.

ErasistratuS; hovever, advanced nothing against these

or am-thing else that has been said above, but
occupied himself merely with the word " boiling."

VIII

Thus, as regards digestion, even though he neglected
everything else, he did at least attempt to prove his

point—namely, that digestion in animals differs from
boiling carried on outside ; in regard to the question
of deglutition, hovever, he did not go even so far as

this. What are his words ?

" The stomach does not appear to exercise any
traction." ^

Now the fact is that the stomach possesses two
coats, vhich certainly exist for some purpose ; they

. extend as far as the mouth, the internal one remaining
throughout similar to what it is in the stomach, and
the other one tending to become of a more fleshy

* V. p. 9, tt passim. * /", p. 97.
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passages in Galen's writings (notably Use of Parts, \v., 8),
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tudinal " fibres of the inner coat would be the rugae ; the

"circular" fibres of the inner intestinal coat would be the

valvulae coimictntes,
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nature in the gullet. Now simple observation will

testify that these coats have their fibres inserted in

contrary directions. ^ And, although Erasistratus did
not attempt to say for >vhat reason they are like this,

I am going to do so.

The inner coat has its fibres straight, since it exists

for the purpose of traction. The outer coat has
its fibres transverse, for the purpose of peristalsis.^

In fact, the movements of each of the mobile organs
of the body depend on the setting of the fibres.

Now please test this assei-tion first in the muscles
themselves; in these the fibres are most distinct, and
their movements visible owing to their vigour. And
after the muscles, pass to the physical organs,^ and
you vill see that they all move in correspondence
with their fibres. This is why the fibres throughout
the intestines are circular in both coats—they only
contract peristaltically, they do not exercise traction.

The stomach, again, has some of its fibres longitudinal

for the purpose of traction and the others transverse

for the purpose of jieristalsis.^ For just as the
movements in the muscles * take place vhen each of
the fibres becomes tightened and drawn towards its

origin, such also is what happens in the stomach
;

when the transverse fibres tighten, the breadth of

"^ The term here rendered penstalsii is perhtdi in Greek ;

it is applied only to the intermittent movements of muscles
placed circularly round a lumen or cavity, and comprehends
systoli or contraction and diasfolo or dilatation. In its

modern significance, peristal-^vi, however, also includes the
Hiovements of lomjitudinal fibres, cf. p. 97, note 1.

' i.e. those containing non-striped or "involuntary" muscle
fibres; organs governed by the "natural" pneuma ; cf.

p. 186, note 3.

* By this term is meant only what we should call the
' * voluntary " muscle•.
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the cavity contained by them becomes less ; and
when the longitudinal fibres contract and dra\v in

upon themselves, the length must necessarily be
curtailed. This curtailment of length, indeed, is

well seen in the act of Svalloving : the larynx is

seen to rise upwards to exactly the same degree that

the gullet is drawn downwards ; while, after the pro-

cess of s\vallowing has been completed and the gullet

is released from tension, the larynx can be clearly

seen to sink doAvn again. This is because the inner
coat of the stomach, which has the longitudinal fibres

and which also lines the gullet and the mouth,
extends to the interior of the larynx, and it is thus
impossible for it to be drawn down by the stomach
without the larynx being involved in the traction.

Further, it will be found acknowledged in Erasi-

stratus's •writings that the circular fibres (by
which the stomach as well as other parts performs
its contractions) do not curtail its length, but con-
tract and lesson its breadth. For he says that the
stomach contracts peristaltically round the food
during the whole period of digestion. But if it

contracts, Avithout in any way being diminished in

length, this is because dowTiward traction of the
gullet is not a property of the movement of circular

peristalsis. For what alone happens, as Erasistratus

himself said, is that when the upper parts contract
the lower ones dilate.^ And everyone knows thtt this

can be plainly seen happening even in a dead man,
if water be poured down his throat ; this symptom "^

results from the passage of matter through a narrow
" For " sjTnptom." cj p. 1.3, and p. 12. note 3. " Transitum

namque materiae per angmtuin corpus id accidens consequi-
tur " (Linacre). Leaa a "result " or " consequence " than an
" accompaniment."
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channel ; it would be extraordinary if the channel

(lid not dilate when a mass vras passing through it.'

Obviously tiien the dilatation of the lower parts

:ilong with the contraction of the upper is common
both to dead bodies, when anything whatsoever is

passing through them, and to living ones, whether
they contract peristaltically round their contents or

ittract them.2

Curtailment of length, on the other hand, is

peculiar to organs which possess longitudinal fibres

>i• the purpose of attraction. But the gullet was
nown to be pulled down ; for otherwise it would

iiot have drawn upon the larynx. It is therefore

clear that the stomach attracts food by the gullet.

Further, in vomiling, the mere passive conveyance
of rejected matter up to the mouth \vill certainly

itself suffice to keep open those parts of the oeso-

pliagus vhich are distended by the returned food

;

as it occupies each part in front [above], it first

dilates this, and of course leaves the part behind
[beloAv] contracted. Thus, in this respect at least, the

condition of the gullet is precisely similar to vhat it

is in the act of swallowing.^ But there being no
Iraction, the length remains equal in such

cases.

And for this reason it is easier to swallov than
to vomit, for deglutition results from both coats

of the stomach being brought into action, the inner

one exerting a pull and the outer one helping by
peristalsis and propulsion, vhereas enaesis occurs

from the outer coat alone functioning, without there

* i.e. this phenomenon is a proof neither of perietoU nor
of attraction, cf. p. 97, note 2.

' Coatractioa and dilatation of course being reversed.
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identified with certainty, but is supposed to be Denitx vtU-
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being any kind of pull towards the mouth. For,

although the 53]lowing of food is ordinarily pre-

ceded by a feeling of desire on the part of the
stomach, there is in the case of vomiting no cor-

responding desire from the mouth-parts for the
experience ; the two are opposite dispositions of the
stomach itself; it yearns after and tends towards
what is advantageous and proper to it, it loathes and
rids itself of \vhat is foreign. Thus the actual

process of swalloAving occurs very quickly in those
who have a good appetite for such foods as are

proper to the stomach ; this organ obviously draws
them in and down before they are masticated

;

\vhereas in the case of those who are forced to take
a medicinal draught or vho take food as medicine,
the swallowing of these articles is accomplished
with distress and difficulty.

From what has been said, then, it is clear that the
inner coat ofthe stomach (that containing longitudinal

fibres) exists for the purpose of exerting a pull from
mouth to stomach, and that it is only in deglutition

that it is active, whereas the external coat, which
contains transverse fibres, has been so constituted in

order that it may contract upon its contents and
propel them forward ; this coat furthermore, functions

in vomiting no less than in swalloving. The truth
of my statement is also borne out by what happens
in the case of the channae and synodonts ^ ; the
stomachs of these animals are sometimes found in

their mouths, as also Aristotle writes in his History

garis" that is, an edible Mediterranean perch. "It is not the
stomach," adds Prof. Thomppon, " but the air-bladder that
gets everted and hangs out of the mouth in fishes, especially
when they are hauled in from a considerable depth." cf...,., u., 591 B, 5.
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of Animals ; he also adds the cause of this : he says

that it is owing to their voracity.

The facts are as follows. In all animals, when the

appetite is very intense, the stomach rises up, so that

some people have a clear perception of this

condition say that their stomach "creeps out" of

them ; in others, w*ho are still masticating their food

and have not yet worked it up properly in the mouth,
the stomach obviously snatches away the food from

them against their will. In those animals, therefore,

which are naturally voracious, in whom the mouth
cavity is of generous proportions, and the stomach
situated close to it (as in the case of the synodont and
channa), it is in no way surprising that, when they
are sutticiently hungry and are pursuing one of the

smaller animals, and are just on the point of catching

it, the stomach should, under the impulse of desire,

spring into the mouth. And this cannot possibly take

place in any other way than by the stomach draving
the food to itself by means of the gullet, as thougli by
a hand. In fact, just as we ourselves, in our eager-

ness to grasp more quickly something lying before us,

sometimes stretch out our whole bodies along with
our hands, so also the stomach stretches itself for\vard

along with the gullet, vhich is, as it were, its hand.

And thus, in these animals in whom those three

factors co-exist—an excessive propensity for food, a

small gullet, and ample mouth proportions—in these,

any slight tendency to movement forwards brings

the whole stomach into the mouth.
Now the constitution of the organs might itself

iiffice to give a naturalist an indication of their

functions. For Nature would never have purpose-
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lessly constructed the oesophagus of two coats with
contrary dispositions ; they must also have each been
meant to have a different action. The Erasistratean

school, however, are capable of anything rather than
of recognizing the effects of Nature. Q)me, therefore,

let us demonstrate to them by animal dissection as

well that each of the tvo coats does exercise the
activity which I have stated. Take an animal, then

;

lay bare the structures surrounding the gullet, without
severing any of the nerves,^ arteries, or veins which
are there situated ; next divide with vertical incisions,

from the lower jaw to the thorax, the outer coat of the
oesophagus (that containing transverse fibres) ; then
give the animal food and you will see that it still swal-
lows although the peristaltic function has been abol-

ished. If, again, in another animal, you cut through
both coats ^ with transverse incisions, you will observe
that this animal also swallows although the inner coat
is no longer functioning. From this it is clear that
the animal can also Svallow by either of the two
coats, although not so well as by both. For the
following also, in addition to other points, may be
distinctly observed in the dissection which I have
described— that during deglutition the gullet be-
comes slightly filled Avith air which is swallowed
along with the food, and that, when the outer coat is

contracting, this air is easily forced vith the food
into the stomach, but that, when there only exists

an inner coat, the air impedes the conveyance of

' Rather than the alternative reading, rhf .
(lalfiu apparently supposes that the outer coat will not be
damaged, as the cuts will pass between its fibres. These cuts
would be, presumably, short ones, at various levels, no single
one of them involving the whole circumference of the gullet.
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food, by distending tliis coat and hindering its

action.

But Erasistratus said nothing about this, nor did

he point out that the obHque situation of the gullet

clearly confutes the teaching of those Avho hold that

it is simply by virtue of the impulse from above that

food which is swallowed reaches the stomach. The
only correct thing he said vas that many of the long-

necked animals bend dovn to swallow. Hence,
clearly, the observed fact does not show how we
swalloAv but how ve do not swallow. For from this ob-

servation it is clear that swallowing is not due merely
to the impulse from above; it is yet, however, not clear

whether it results from the food being attracted by
the stomach, or conducted by the gullet. For our
part, however, having enumerated all the different

considerations—those based on the constitution of the
organs, as well as those based on the other symptoms
which, as just mentioned, occur both before and after

the gullet has been exposed—ve have thus sufficiently

proved that the inner coat exists for the purpose ot

attraction and the outer for the purpose of propulsion.

Now the original task ve set before ourselves
was to demonstrate that the releniiie faculty exists

in every one of the organs, just as in the previous
book we proved the existence of the allractive, and,
over and above this, the alterative faculty. Thus,
in the natural course of our argument, we have de-
monstrated these four faculties existing in the
stomach—the attractive faculty in connection with
swallowing, the retentive with digestion, the expul-
sive with vomiting and nth the descent of digested
food into the small intestine—and digestion itself

Ave have shown to be a process of alteration.
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IX

Concerning the spleen, also, we shall therefore have
no further doubts ^ as to vhether it attracts what is

proper to it, rejects what is foreign, and has a

natural power of altering and retaining all that it

attracts ; nor shall we be in any doubt as to the liver,

veins, arteries, heart, or any other organ. For these

four faculties have been shown to be necessary for

every part which is to be nourished ; this is Avhy we
have called these faculties the handmaids of nuintion.

For just as human faeces are most pleasing to dogs,

so the residual matters from the liver are, some of

them, proper to the spleen,^ others to the gall-bladder,

and others to the kidneys.

I SHOULD not have cared to say anything further as

to the origin of these [surplus subtances] after Hip-
pocrates, Plato, Aristotle, Diodes, Praxagoras, and
Philotimus, nor indeed should I even have said

anything about t\ie facuities, if any of our predecessors
had worked out this subject thoroughly.

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

• Thus Galen elsewhere calls the spleen a mere emunctory(4•) of the liver, cf. p. 214, note 1.
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partly conquered by tlie sophistries of these fellows

and have given credence to them ; whilst others

who attempted to argiie with them appear to me to

lack to a great extent the power of the Ancients.

For this reason I have attempted to put together my
arguments in the way in which it seems to me the

Ancients, had any of them been still alive, would have

done, in opposition to those would overturn the

finest doctrines of our art.

I am not, however, unavare that I shall achieve

either nothing at all or else very little. For I find

that a great many things which have been conclu-

sively demonstrated by the Ancients are unintelli-

gible to the bulk of the Moderns owing to their

ignorance—nay, that, by reason of their laziness,

they will not even make an attempt to comprehend
them ; and even if any of them have understood

them, they have not given them impartial examina-
tion.

The fact is that he whose purpose is to know any-

thing better than the multitude do must far surpass

all others both as regards his nature and his early

training. And vhen he reaches early adolescence

he must become possessed with an ardent love for

truth, like one inspired ; neither day nor night may
he cease to urge and strain himself in order to learn

thoroughly all that has been said by the most illus-

trious of the Ancients. And when he has learnt

this, then for a prolonged period he must test and
prove it, obser\ ing Avhat part of it is in agreement,
and Avhat in disagreement vith obvious fact ; thus
he will choose this and turn away from that. To
such an one my hope has been that my treatise

would prove of the very greatest assistaiice. . . ,
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Still, such people may be expected to be quite few

in number,, as for the others, this book will be

as superfluous to them as a tale told to an ass.

XI

For the sake, then, of those who are aiming at

truth, we must complete this treatise by adding
what is still wanting in it. Now, in people vho
are very hungry, the stomach obviously attracts or

draws down the food before it has been thoroughly

softened in the mouth, whilst in those who have no
appetite or vho are being forced to eat, the stomach
is displeased and rejects the food.^ And in a similar

way each of the other organs possesses both faculties

—that of attracting vhat is proper to it, and that of

rejecting Avhat is foreign. Thus, even if there be any
organ \vhich consists of only one coat (such as the

two bladders,^ the uterus, and the veins), it yet

possesses both kinds of fibres, the longitudinal and
the transverse.

But further, there are fibres of a third kind—the

oblique—which are much fewer in number than the

two kinds already spoken of. In the organs con-

sisting of tvo coats this kind of fibre is found in

the one coat only, mixed vith the longitudinal

fibres ; but in the organs composed of one coat it is

found along with the other two kinds. Now, these

are of the greatest help to the action of the faculty

which we have named retentive. For during this

period the part needs to be tightly contracted and
stretched over its contents at every point—the

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

Thus too, the coat of a vein, being single, consists

of various kinds of fibres ; vhilst the outer coat of

an artery consists of circular fibres, and its inner
coat mostly of longitudinal fibres, but with a

oblique ones also amongst them. Veins thus re-

semble the uterus or the bladder as regards the
arrangement of their fibres, even though they are

deficient in thickness ; similarly arteries resemble
the stomach. Alone of all organs the intestines

consist of two coats of Avhich both have their fibres

transverse.2 the proof that it was /or the best

that all the organs should be naturally such as they
are (that, for instance, the intestines should be com-
posed of two coats) belongs to the subject of the use

of parts^; thus we must not now desire to hear about
matters of this kind nor why the anatomists are at

variance regarding the number of coats in each
organ. For these questions have been sufficiently

discussed in the treatise " On Disagreement in

.\natomy." And the problem as to why each organ
has such and such a character will be discussed in

the treatise " On the Use of Parts."

XII

It is not, however, our business to discuss either

of these questions here, but to consider duly the
natural facull'ies, vhich, to the number of four, exist

in each organ. Returning then, to this point, let us

coat, with its vnlvulae conniveiites, and (2) the musrular coat,
of which the chief layer is raade up of circular fibres, ef.

p. 262, note 1. » Or utility. ^g
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recall has already been said, and set a crown
to the whole subject by adding what is still wanting.
For when every part of the animal has been shewn
to draw into itself the juice Avhich is proper to it

(this being practically Ihefirsi of the natural faculties)

,

the next point to realise is that the part does not
get rid either of this attracted nutriment as a \vhole,

or even of any superfluous portion of it, until either

the organ itself, or the major part of its contents
also have their condition reversed. Thus, when the
stomach is sufficiently filled with the food and has
absorbed and stored away the most useful part of it

in its own coats, it then rejects the rest like an alien

burden. The same happens to the bladders, when
the matter attracted into them begins to give trouble

either because it distends them through its quantity
or irritates them by its quality.

And this also happens in the case of the uterus ; for

it is either because it can no longer bear to be
stretched that it strives to relieve itself of its

annoyance, or else because it is irritated by the
quality of the fluids poured out into it. Now both
of these conditions sometimes occur with actual

violence, and then miscarriage takes place. But for

the most part they happen in a normal Avay, this

being then called not miscarriage but delivery or

panurition. abortifacient drugs or certain other
conditions \vhich destroy the embryo or rupture
certain of its membranes are followed by abortion,

and similarly also when the uterus is in pain from
being in a bad state of tension ; and, as has been
well said by Hippocrates, excessive movement on the
part of the embryo itself brings on labour. Nov
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ON THE NATURAL FACULTIES, IIL mi

pain is common to all these conditions, and of this

there are three possible causes—either excessive

bulk, or weight, or irritation ; bulk >vhen the uterus

can no longer support the stretching, weight
when the contents surpass its strength, and irritation

when the fluids which had previously been pent up
in the membranes, flow out, on the rupture of these,

into the uterus itself, or else when the wliole foetus

perishes, putrefies, and is resolved into pernicious

ichors, and so irritates and bites the coat of the

Uterus.

In all organs, then, both their natural efl^ects and
their disorders and maladies plainly take place on
analogous lines,^ some so clearly and manifestly as to

need no demonstration, and others less plainly,

although not entirely unrecognizable to those who
are willing to pay attention.

Thus, to take the case of the stomach : the irrita-

tion is evident here because this organ possesses most
sensibility, and among its other affections those

producing nausea and the so-called heartburn clearly

demonstrate the eliminative faculty which expels

foreign matter. So also in the case of the uterus

and the urinary bladder ; this latter also may be
plainly observed to receive and accumulate fluid until

it is so stretched by the amount of this as to be
incapable of enduring the pain ; or it may be the
quality of the ui-ine which irritates it; for every super-

fluous substance which lingers in the body must
obviously putrefy, some in a shorter, and some in a
longer time, and thus it becomes pungent, acrid, and
burdensome to the organ Avhich contains it. This

^ Relationship between pli3'siology and pathology again
emphasized, /', p. 188, note 2.
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does not apply, however, in the case of the bladder

alongside the liver, whence it is clear that it possesses

fewer nerves than do the other organs, flere too,

however, at least the physiologist ^ must discover

an analogy. For since it was shown that the gall-

bladder attracts its special juice, so as to be often

found full, and that it discharges it soon after, this

desire to discharge must be either due to the fact

that it is burdened by the quantity or that the bile

has changed in quality to pungent and acrid. For
while food does not change its original quality so

fast that it is already ordure as soon as it falls into

tlie small intestine, on the other hand the bile even
more readily than the urine becomes altered in

quality as soon as ever it leaves the veins, and
rapidly undergoes change and putrefaction. Now,
if there be clear evidence in relation to the uterus,

stomach, and intestines, as well as to the urinary

bladder, that there is either some distention, irri-

tation, or burden inciting each of these organs to

elimination, there is no difficulty in imagining this in

the case of the gall-bladder also, as vell as in the
other organs,—to which obviously the arteries and
veins also belong.

XIII

Nor is there any turther difficulty in ascertaining

that it is through the same channel that both attrac-

tion and discharge take place at different times. For
obviously the inlet to the stomach does not merely

1 Or physicist—the investigator of the Physis or Nature.
cf. p. 196, note 2. Note here the use of Analogical reasoning.
c/. p. 113, note 2.
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conduct food and drink into this organ, but in the

condition of nausea it performs the opposite service.

Further, the neck of the bladder which is beside the

Uver, albeit single, both fills and empties the bladder.

Similarly the canal of the uterus affords an entrance

to the semen and an exit to the foetus.

But in this latter case, again, vhiIst the eliminative

faculty is evident, the attractive faculty is not so

obvious t© most people. It is, ho\vever, the cervix

which Hippocrates blames for inertia of the uterus

vhen he says :
—" Its orifice has no power of attract-

ing semen." ^

ErasistratuSj however, and Asclepiades reached
such heights of visdom that they deprived not
merely the stomach and the womb of this faculty but
also the bladder by the liver, and the kidneys as well.

I have, however, pointed out in the first book that it

is impossible to assign any other cause for the secretion
of urine or bile.^

Now, when we find that the uterus, the stomach
and the bladder by the liver carry out attraction and
expulsion through one and the same duct, we need
no longer feel surprised that Nature should also

frequently discharge waste-substances into the
stomach through the veins. Still less need we be
astonished if a certain amount of the food should^
during long fasts, be drawn back from the liver

into the stomach through the same veins ^ by
which it was yielded up to the liver during ab-
sorption of nutriment.* To disbelieve such things

can occur in the prtmae viae (in vomiting), it may also be
expected to occur in the -ienindae viae or absorptive channels.

* For this "delivery," '* up-yield," or aiuidods, v. p. 1.3.

note .
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would of course be like refusing to believe that

purgative drugs draw their appropriate humours from
all over the body by the same stomata through
which absorption previously takes place^ and to look
for separate stomata for absorption and purgation
respectively. As a matter of fact one and the same
stoma subserves tAvo distinct faculties, and these
exercise their pull at different times in opposite
directions—first it subserves the pull of the liver

and, during catharsis, that of the drug. What is

there surprising, then, in the fact that the veins

situated bet>veen the Kver and the region of the
stomach ^ fulfil a double service or purpKJse ? Thus,
when there is abundance of nutriment contained in

the food-canal, it is carried up to the liver by the
veins mentioned ; and vhen the canal is empty and
in need of nutriment, this is again attracted from the
liver by the same veins.

For everything appears to attract from and to go
shares with everything else, and, as the most divine
Hippocrates has said, there >vould seem to be a con-
sensus in the movements of fluids and vapours.^

Thus the stronger draws and the weaker is evacu-
ated.

Now, one part is weaker or stronger than another
either absolutely, by nature, and in all cases, or else

it becomes so in such and such a particular instance.

Thus, by nature and in all men alike, the heart is

stronger than the liver at attracting what is service-

able to it and rejecting vhat is not so ; similarly the
liver is stronger than the intestines and stomach, and

' Linacre renders: "Una omnium confluxio ac conspira-
tio"; and he adds the marginal note "Totum corpus nostrum
est coQspirabile et confluxile per meatus oommunes." cf.

p. 48.

«93



GALEN. * e/caarov ' iv^-,
yaarrjp ' iv. ?}? yap iv rfj

7€€-^< ^ re'' , ^
he <;

190€7€7€ € \\€€,^/09
'/;? '^;

et9 i€vv.
ya-Pf fi' /^, -

€€< aWyjXwv, el

8eopevoi, TrepLyiyveadai ', ei

' i'e^\vo € 8^ -, * opiyoiTO 8,,
yap, 6peya,

' y aTrXay)(yov. ye

ivioTe iv' yap

yap
ei Be. ye , Be,. Be? X6yaBe ,] ) ,.", ^ ||

191,
294
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the arteries than the veins, lu each of us person-

ally, however, the liver has stronnjer drawins: power
at one time, and the stomach at another. For when
there is much nutriment contained in the alimentary

canal and the appetite and craving of the liver is vio-

lent, then the viscus^ exerts far the stronfjest traction.

Again, when the liver is full and distended and the

stomach empty and in need, then the force of the

traction shirts to the latter.

Su})pose we had some food in our hands and were
snatching it from one another ; if we were equally

in Avant, the stronger would be likely to prevail, but

if he had satisfied his appetite, and was holding what
was over carelessly, or was anxious to share it with

somebody, and if the weaker was excessively desirous

of it, there would be nothing to prevent the latter

from getting it all. In a similar manner the stomach
easily attracts nutriment from the liver Avhen it [the

stomach] has a sufficiently strong craving for it.

and the appetite of the viscus is satisfied. And
sometimes the sui-plusage of nutriment in the liver

is a reason why the animal is not hungry ; for \vhen

the stomach has better and more available food it

requires nothing from extraneous sources, but if ever

it is in need and is at a loss how to supply the need,

it becomes filled with waste-matters ; these are

certain biliary, phlegmatic [mucous] and serous fluids,

and are the only substances that the liver yields in

response to the traction of the stomach, on the
occasions when the latter too is in want of nutriment
Now, just as the parts draw food from each other^

so also they sometimes dejwsit their excess substances

' The alimentary canal, as not being edible, is not con-
sidered a aplanchnon or viscus,
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in each other, and just as the stronger prevailed

when the two -were exercising traction, so it is also

when they are depositing ; this is the cause of the
so-called riuxions,^ for every part has a definite inborn
tension, by virtue of which it expels its superfluities,

and, therefore, when one of these parts,—owing, of

course, to some special condition—becomes >veaker,

there will necessarily be a confluence into it of the
superfluities from all the other parts. The strongest
piut deposits its surplus matter in all the parts near
it ; these again in other parts which are \veaker

;

these next into yet others ; and this goes on for a
long time, until the superfluity, being driven from
one part into another, comes to rest in one of the
weakest of all ; it cannot flow from this into another
p>art, because none of the stronger ones Avill receive
it, while the affected part is unable to drive it awav.
When, however, we come to deal again with the

origin and cure of disease, it will be jjossible to find

there also abundant proofs of all that we have
correctly indicated in this book. For the present,
however, let us resume again the task that lay before
us, i.e. to show that there is nothing surprising in

nutriment coming from the liver to the intestines and
stomach by way of the very veins through which it

had previously been yielded up from these organs
into the liver. And in many people who have
suddenly and completely given up active exercise, or
who have had a limb cut off, there occurs at certain
periods an evacuation of blood by way of the in-

testines—as Hippocrates has also pointed out some-
where. This causes no further trouble but sharply
purges the whole body and evacuates the plethoras

;

* Lit. rheum» ; hence our term rJieumatimi.
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the passage of the superfluities is effected, of course,

through the same veins by which absorption took place.

Frequently also in disease Nature purges the

animal through these same veins—although in this

case the discharge is not sanguineous, but corresponds

to the humour which is at fault. Thus in cholera the

entire body is evacuated by way of the veins leading

to the intestines and stomach.

To imagine that matterof different kinds is carried

in one direction only would characterise a man >vho

was entirely ignorant of all the natural faculties, and
particularly of the eliminative faculty, which is the
opposite of the attractive. For opposite movements
of matter, active and passive, must necessarily follow

opposite faculties ; that is to say, every part, after it

has attracted its special nutrient juice and has

retained and taken the benefit of it hastens to get
rid of all the surplusage as quickly and effectively as

possible, and this it does in accordance with the
mechanical tendency of this surplus matter.^

Hence the stomach clears avay by vomiting those

superfluities which come to the surface of its contents,-

whilst the sediment it clears away by diarrhoea.

And when the animal becomes sick, this means that
the stomach is striving to be evacuated by vomiting.

And the expulsive faculty has in it so violent and
forcible an element that in cases of ileus [volvulus],

when the lower exit is completely closed, vomiting
of faeces occurs

; yet such surplus matter could not
be emitted from the mouth \vithout having first

traversed the whole of the small intestine, the
jejunum, the pylorus, the stomach,and the oesophagus.

What is there to wonder at, then, if something

at least partly explicable in terms of mechanical law. /".

Introduction, p. xxviiL " ^. pp. 211, 247.
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should also be transferred from the extreme skin-

surface and so reach the intestines and stomach ?

This also was pointed out to us by Hippocrates, who
maintained that not merely pneuma or excess-matter,

but actual nutriment is brought down fi-om the outer

surface to the original place from which it was taken

up. For the slightest mechanical movements ^ deter-

mine this expulsive faculty, which apparently acts

through the transverse fibres, and which is verj'

rapidly transmitted from the source of motion to the

opposite extremities. It is, therefore, neither unlikely

nor impossible that, vhen the part adjoining the skin

becomes suddenly oppressed by an unwonted cold, it

should at once be weakened and should find that the

liquid previously deposited beside it without dis-

comfort had become more of a burden than a

source of nutrition, and should therefore strive to put

it away. Finally, seeing that the passage outwards
was shut off by the condensation [of tissue], it would
turn to the remaining exit and would thus forcibly

expel all the waste-matter at once into the adjacent

part ; this would do the same to the part following

it ; and the process would not cease until the
transference finally terminated at the inner ends of

the veins."

Now, movements like these come to an end fairly

soon, but those resulting from internal irritants {e.g.,

in the administration of purgative drugs or in cholera)

become much stronger and more lasting ; they per-

sist as long as the condition of things ^ about the
mouths of the veins continues, that is, so long as

^ The ends of the veins in the alimentar}• canal from which
absorption or anadosi* had originally taken place.

* Diatheai».
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these continue to attract what is adjacent. For tiiis

condition ^ causes evacuation of tlie contiguous part,

and that again of the part next to it, and this never

stops until the extreme surface is reached ; thus, as

each part keeps passing on matter to its neigh-

bour, the original affection - very quickly arrives at

the extreme termination. this is also the case

in ileus ; the inflamed intestine is unable to support

either the weight or the acridity of the Avaste. sub-

stances and so does its best to excrete them, in fact

to drive them as far avay as possible. And, being
prevented from effecting an expulsion downwards
when the severest part of the inflammation is there, it

•xpels the matter into the adjoining part of the

intestines situated above. Thus the tendency of the

eliminative faculty is step by step upwards, until the
superfluities reach the mouth.
Now this will be also spoken of at greater length

in my treatise on disease. For the present, however,
I think I have shewn clearly that there is a universal

conveyance or transference from one thing into

another, and that, as Hippocrates used to say, there

exists in everything a consensus in the movement of

air and fluids. And I do not think that anyone,
however slow his intellect, will now be at a loss to

understand any of these points,—how, for instance,

the stomach or intestines get nourished, or in what
manner anything makes its way inwards from the
outer surface of the body. Seeing that all parts

have the faculty of attracting Avhat is suitable or

ell -disposed and of eliminating what is troublesome
irritating, it is not surjmsing that opposite move-

ments should occur in them consecutively—as may

» Diatheait. • Paiho$.
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be clearly seen in the case of the heart, in the

various arteries, in the thorax, and lungs. In all

these 1 the active movements of the organs and
therewith the passive movements of [their contained]

matters may be seen taking place almost every

second in opposite directions. , you are not

astonished when the trachea - artery ^ alternately

draws air into the lungs and gives it out, and Avhen

the nosti-ils and the whole mouth act similarly; nor

do you think it strange or paradoxical that the air is

dismissed through the very channel by which it was
admitted just before. Do you, then, feel a difficulty

in the case of the veins which pass down from the

liver into the stomach and intestines, and do you
think it strange that nutriment should at once be
yielded up to the liver and drawn back from it into

the stomach by the same veins ? You must define

what you mean by this expression " at once." If

you mean " at the same time " this is not Avhat we
ourselves say ; for just as we take in a breath at one
moment and give it out again at another, so at one
time the liver draws nutriment from the stomach,
and at another the stomach from the hver. But if

your expression "at once" means that in one and
the same animal a single organ subsei'ves the trans-

port of matter in opposite directions, and if it is this

which disturbs you, consider inspiration and expiration.

For of course these also take place through the same
organs, albeit they differ in their manner of move-
ment, and in the way in which the matter is conveyed
through them.

' Lit. "rough artery." The air-passages as well as the
arteries proper were supposed by the Greeks to carry air
(pneuma) ; diastole of arteries was, like expansion of the
chest, a movement for drawing in air. cf. p. 317, note 1.
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Now the lungs, the thorax, the arteries rough and
smooth, the heart, the mouth, and the nostrils re

verse their movements at very short intervals and
change the direction of the matters they contain.

On the other hand, the veins vhich pass down from
the liver to the intestines and stomach reverse the
direction of their movements not at such short in-

tervals, but sometimes once in many days.

The Avhole matter, in fact, is as follows ;—Each of

the organs draws into itself the nutriment alongside

it, and devours all the useful fluid in it, until it is

thoroughly satisfied ; this nutriment, as I have already
shown, it stores up in itself, afterwards making it

adhere and then assimilating it—that is, it becomes
nourished by it. For it has been demonstrated with
sufficient clearness already ^ that there is something
which necessarily precedes actual nutrition, namely
adhesion, and that before this again comes presenta-

tion. Thus as in the case of the animals themselves
the end of eating is that the stomach should be
filled, similarly in the case of each of the parts, the
end of presentation is the filling of this part with its

appropriate liquid. Since, therefore, every part has,

like the stomach, a craving'^ to be nourished, it too
envelops its nutriment and clasps it all round as the
stomach does. And this [action of the stomach], as
has been already said, is necessarily followed by the
digestion of the food, although it is not to make it

suitable for the other parts that the stomach con-
tracts upon it ; if it did so, it would no longer be a
physiological organ,^ but an animal possessing reason

' Lit. a "physical" organ; that is, a mere instrument or
organon of the Phjsis,—not one of the Psyche or conscious
personality. </. semen, p. 132, note 1.



GALEN

opyavov /^' € \, <? .'€ , <;' ' ev <{. <;
€ ^6< r^'yeiTai

\onrov . <; -
200 ' \\ ^, -.^ -, ,^, ? .

' ) ^ ??.
}. 8 \oy ',) ^

irap.8
^. -

' . 317, note 2; . 319, chap. .
38



ox THE NATURAL FACULTIES, III. xiii

and intelligence, with the power of choosing the

better [of two alternatives].

But while the stomach contracts for the reason

that the whole body possesses a power of attracting

and of utilising appropriate qualities, as has already

been explained, it also happens that, in this process,

the food undergoes alteration ; further, when filled

and saturated with the fluid pabulum from the food,

it thereafter looks on the food as a burden ; thus it

at once gets rid of the excess—that is to say, drives

it downvards—itself turning to another task, namely
that of causing adhesion. And during this time,

vhile the nutriment is passing along the Avholt

length of the intestine, it is caught up by the vessels

which pass into the intestine ; as we shall shortly

demonstrate,^ most of it is seized by the veins, but
a little also by the arteries ; at this stage also it

becomes presented to the coats of the intestines.

Now imagine the whole economy of nutrition divided

into three periods. Suppose that in the first period

the nutriment remains in the stomach and is digested

and presented to the stomach until satiety is reached,

also that some of it is taken up from the stomach to

the liver.2

During the second period it passes along the
intestines and becomes presented both to them and to

the liver—again until the stage of satiety—while a
small part of it is carried all over the body.^ During
this period, also imagine that what was presented to

the stomach in the first period becomes now adherent
to it.

During the third period the stomach has reached

- Xote that absorption takes place from the stomach as well

as the intestines, c/. p. 118, note 1.
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the stage of receiving nourishment ; it now entirely

assimilates everything that had become adherent to

it : at the same time in the intestines and liver there

takes place adhesion of what had been before

presented, while dispersal [anadosis] is taking place

to all parts of the body,^ as also presentation.

Now, if the animal takes food immediately after

these [three stages] then, during the time that the

stomach is again digesting and getting the benefit

of this by presenting all the useful part of it to

its own coats, the intestines will be engaged in final

assimilation of the juices which have adhered to

them, and so also will the liver : while in the varioui

parts of the body there vriW be taking place adhesion
of the portions of nutriment presented. And if the
stomach is forced to remain without food during this

time, it will draV its nutriment from the veins in

the mesentery• and liver ; for it will not do so from
the actual body of the liver (by bodt/ of the liver I

mean first and foremost its flesh proper, and after

this all the vessels contained in it), for it is irrational

to suppose that one part would draw away from
another part the juice already contained in it,

especially \vhen adhesion and final assimilation of

that juice were already taking place; the juice,

however, that is in the cavity of the veins wi+l be
abstracted by the part Avhich is stronger and more in

need.

It is in this way, therefore, that the stomach,
when it is in need of nourishment and the animal
has nothing to eat, seizes it from the veins in the
liver. Also in the case of the spleen we have shown
in a former passage - how it draws all material from

• Pp. 205-9.
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the liver that tends to be thick^ and by working it

up converts it into more useful matter. There is

nothing surprising, therefore, if, in the present

instance also, some of this should be drawn from the

spleen into such organs as communicate vith it by
veins, e.g. the omentum, mesentery, small intestine,

colon, and the stomach itself. Nor is it surprising

that the spleen should disgorge its surplus matters

into the stomach at one time, while at another time

it should draw some of its appropriate nutriment from
the stomach.

For, as has already been said, speaking generally,

everything has the power at different times of

attracting from and of adding to everything else.

What happens is just as if you might imagine a

number of animals helping themselves at will to a

plentiful common stock of food ; some will naturally

be eating when others have stopped, some will be on
the point of stopping when others are beginning,

some eating together, and others in succession. Yes,

by Zeus ! and one will often be plundering another,

if he be in need while the other has an abundant
supply ready to hand. Thus it is in no way surprising

that matter should make its way back from the
outer surface of the body to the interior, or should
be carried from the liver and spleen into the stomach
by the same vessels by which it was carried in the
averse direction.

In the case of the arteries^ this is clear enough, as

also in the case of heart, thorax, and lungs ; for,

since all of these dilate and contract alternately,

it must needs be that matter is subsequently dis-

charged back into the parts from which it was

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

;

c/. p. 305.
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ON THE NATURAL FACULTIES, IIL xiii.-xiv

previously drawn. Now Nature foresaw this ne-

cessity,^ and provided the cardiac openings of the
vessels with membranous attachments,- to prevent
their contents from being carried backwards. How
and in what manner this takes place will be stated

in my vork " On the Use of Parts," where among
other things I show that it is impossible for the
openings of the vessels to be closed so accurately

that nothing at all can run back. Thus it is in-

evitable that the reflux into the venous aitei-y ^ (as

also be made clear in the work mentioned)
should be much greater than through the other
openings. But Avhat it is important for our present
purpose to recognise is that every thing possessing a
large and appreciable cavity must, when it dilates,

abstract matter from all its neighbours, and, when it

contracts, must squeeze matter back into them.
This should all be clear from what has already been
said in this treatise and from what Erasistratus and I

myself have demonstrated elsewhere respecting the
tendency of a vacuum to become refilled.*

XIV

And further, it has been sho\vn in other treatises

that all the arteries possess a power which derives
from the heart, and by virtue of which they dilate

and contract.

Put together, therefore, the two facts—that the
arteries have this motion, and that everything, when

on rather as the termination of the pulmonary veins than as
a part of the heart, cf. p. .^2:^, note 4 He speaks here of a
kinil of " physiological" mitral incompetence.

* Horror vacuL
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OI^^ THE NATURAL FACULTIES, III. xiv

it dilates, draws neighbouring matter into itself—and
you will find nothing strange in the fact that those

arteries which reach the skin draw in the outer air

when they dilate, while those which anastomose at

any point with the veins attract the thinnest and
most vaporous part of the blood which these contain,

and as for those arteries which are near the heart,

it is on the heart itself that they exert their traction.

For, by virtue of the tendency by which a vacuum
becomes refilled, the lightest and thinnest part obeys

the tendency before that which is heavier and
thicker. the lightest and thinnest of anything
in the body is firstly pneuma, secondly vapour, and
in the third place that part of the blood which has

been accurately elaborated and refined.

These, then, are what the arteries draw into

themselves on every side ; those arteries \vhich

reach the skin draw in the outer air^ (this being-

near them and one of the lightest of things) ; as

to the other arteries, those which pass up from the

heart into the neck, and that which lies along the

spine, as also such arteries as are near these—draw
mostly from tlie heart itself; and those which are

further from the heart and skin necessarily draw the
lightest part of the blood out of the veins. So also

the traction exercised by the diastole of the arteries

which go to the stomach and intestines takes place

at the expense of the heart itself and the numerous
veins in its neighbourhood ; for these arteries cannot
get anything worth speaking of from the thick

heavy nutriment contained in the intestines and
stomach,'^ since they first become filled with lighter

elements. For if you let down a tube into a vessel

» /•, p. 305, note * « c/. p. 308, note 1,



GALEN

eh {/9 €

, huvaiT

--//,• ael yap iv T-rj€ eireraL.
XV, et^? oXiyov €

<;<, ^ y pyaa,
669 ? 7}<; irapayLyveTai -,' ^^,
? /' 6< , ) Trpo<i, ' 7<;
yiyvopevov <; yap ? 6 ,

'' -
207

II ,,, , ) y-
ye'epov. -,

pyvo, -,, , ', .,
* The "mechanical" principle of Aorror •?£ contrasted

with the "phj'sical" or semi-physiological principle of

specific attraction. Approjiriateness here might altnoet be
rendered afinity or kinship, cf, note 2, Mf^re.

3i8
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full of water and sand, and suck the air out of the
tube with your mouth, the sand cannot come up to

you before the \vater, for in accordance with the
principle of the refilling of a vacuum the lighter

matter is ahvays the first to succeed to the evacua-

tion.

XV

It is not to be wondered at, therefore, that only

a very little [nutrient matter] such, namely, as has

been accurately elaborated—gets from the stomach
into the arteries, since these first become filled

with lighter matter. We must understand that Ihere

are two kinds of aliraction, that by which a vacuum
becomes refilled and that caused by approj)riateness

of quality;^ air is drawn into bellows in one way, and
iron by the lodestone in another. And must also

understand that the traction which results from
evacuation acts primarily on vhat is light, whilst

that from appropriateness of quality acts frequently,

it may be, on what is heavier (if this should be
naturally more nearly related"^). Therefore, in the
case of the heart and the arteries, it is in so far as

they are hollow organs, capable of diastole, that they
always attract the lighter matter first, while, in so

far as they require nourishment, it is actually into

tlieir coals (wiiich are the real bodies of these organs)
that the appropriate matter is drawn. ^ Of the blood,

then, which is taken into their cavities when they
dilate, that part which is most proper to them and

- " Related." "akin." cf. p. 36, note 2.
^ The coats exercise the vital traction, the cavities the

merely nuchanicoL cf. p. 1G5, note 2.
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most able to afford nourishment is attracted by their

actual coats.

Now, apart from what has been said,^ the following

is sufficient proof that something is taken over from
the veins into the arteries. If you will kill an animal

by cutting through a number of its large arteries, you
will find the veins becoming empty along with the

arteries : now, this could never occur if there were
not anastomoses between them. Similarly, also, in

the heart itself, the thinnest portion of the blood is

drawn from the right ventricle into the left, owing
to there being perforations in the septum between
them : these can be seen for a great part [of thei»•

length] ; they are like a kind of fossae [pits] with
wide mouths, and they get constantly narrower; it

is not possible, however, actually to observe their

extreme terminations, owing both to the smallness

of these and to the fact that when the animal is dead
all the parts are chilled and shrunken.^ Here, too,

however, our argument,^ starting from the principle

that nothing is done by Nature in vain, discovers

these anastomoses between the ventricles of the

heart ; for it could not be at random and by chance
that there occuiTcd fossae ending thus in narrow
terminations.

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

the vena cava into the heart* is larger than the

* He means the tricuspid orifice, cf. p. 121, note 4.

• The right auricle was looked on leas as a part of the
heart than as an expansion or " insertion " of the vena cava.
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vein which is inserted into the lungs ^ suggests

that not all the blood >vhich the vena cava gives

to the heart is driven away again from the heart

to the lungs. Nor can it be said that any of the
blood is expended in the nourishment of the actual

body of the heart, since there is another vein^
which breaks up in it and which does not take its

origin nor get its share of blood from the heart

itself. And even if a certain amount is so expended,
still the vein leading to the lungs is not to such a

slight extent smaller than that inserted into the
heart as to make it likely that the blood is used as

nutriment for the heart : the disparity is much too

great for such an explanation. It is, therefore, clear

that something is taken over into the left ventricle.^

Moreover, of the two vessels connected with it,

that which brings pneuma into it from the lungs *

is much smaller than the great outgrowng artery ^

from which the arteries all over the body originate

;

this Avould suggest that it not merely gets pneuma
from the lungs, but that it also gets blood from the

right ventricle through the anastomoses mentioned.
Now it belongs to the treatise " On the Use of

Parts " to shov that it was best that some ])arts of

the body should be nourished by pure, thin, and
vaporous blood, and others by thick, turbid blood,

and that in this matter also Nature lias overlooked
nothing. Thus it is not desirable that these matters
should be further discussed. Having mentioned,

circulation, of whose existence he apparently had no idea.

His views were eventually corrected by the R«nascenc<
anatomists. «•/". Introduction, pp. xxii.-xxiii.

* He means the left auricle, considered as the t«rminatiot
of the pulmonary " arteries "

; c/. p. 314, note 3.

' The aorta, its orifice being circular, appears bigger than
the elit-like mitral orifice.
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however, that there are two kinds of attraction,

certain bodies exerting attraction along wide chan-
nels during diastole (by virtue of the principle by
which a vacuum becomes refilled) and others exert-

ing it by virtue of their appropriateness of quality,

we must next remark that the former bodies can
attract even from a distance, while the latter can
only do so from among things which are quite close

to them ; the very longest tube let down into Avater

can easily draAv up the liquid into the mouth, but
if you withdraw iron to a distance froin the lodestone
or corn from the jar (an instance of this kind has
in fact been already given ^) no further attraction can
take place.

This you can observe most clearly in connection
with garden condniU. For a certain amount of

moisture is distributed from these into every part

lying close at hand but it cannot reach those lying

further off: therefore one has to arrange the flow of
Avater into all parts of the garden by cutting a

number of small channels leading from the large

one. The intervening spaces between these small
channels are made of such a size as will, presum-
ably, best aWo-w them [the spaces] to satisfy their

needs by drawing from the liquid which flows to

them from every side. So also is it in the bodies of
animals. Numerous conduits distributed through
the various limbs bring them pure blood, much like

the garden \vater-supply, and, further, the intervals

between these conduits have been Avonderfully

arranged by Nature from the outset so that the
intervening parts should be plentifully provided for

wiien absorbing blood, and that they should never

> p. 87.
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be deluged by a quantity of superfluous fluid running
in at unsuitable times.

For the way in which they obtain nourishment is

somewhat as follows. In the body ^ which is continu-

ous throu<ihout,such as Erasistratus supposes his simple

vessel to be, it is the superficial parts which are the
first to make use of the nutriment with Avhich they
are brought into contact ; then the parts coming
next draw their share from these by virtue of their

contiguity; and again others from these; and this

does not stop until the quality of the nutrient sub-

stance has been distributed among all parts of the
corpuscle in question. And for such parts as need
the humour which is destined to nourish them to be
altered still further. Nature has provided a kind of
storehouse, either in the form of a central cavity or

else as separate caverns, ^ or something analogous to

caverns. Thus the flesh of the viscera and of the
muscles is nourished from the blood directlv, this

having undergone merely a slight alteration ; the
bones, hovever, in order to be nourished, require
very great change, and Avhat blood is to flesh marrow
is to bone ; in the case of the small bones, vhich
do not possess central cavities, this marrow is dis-

tributed in their caverns, Avliereas in the larger
bones which do contain central cavities the marrow
is all concentrated in these.

For, as was pointed out in the first book,^ things
having a similar substance can easily change into one
another, whereas it is impossible for those vhich are
very different to be assimilated to one another Avith-

out intermediate stages. Such a one in respect to

' ef. the term "cavernous tissue."

•I. X.
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cartilage is the myxoid substance which surrounds it,

and in respect to ligaments, membranes, and nerves

the viscous liquid dispersed inside them ; for each of

these consists of numerous fibres, which are homo-
geneous^—in fact, actual sensible elements; and in the

intervals between these fibres is dispersed the humour
most suited for nutrition ; this they have drawn
from the blood in the veins, choosing the most
appropriate possible, and now they are assimilating

it step by step and changing it into their own sub-

stance.

All these considerations, then, agree with one
another, and bear sufficient witness to the truth of

what has been already demonstrated ; there is thus
no need to prolong the discussion further. For,

from what has been said, anyone can readily discover

in what Avay all the particular [vital activities] come
about. For instance, we could in this Avay ascertain

why it is that in the case of many people vho are

partaking freely of wine, the fluid vhich they have
drunk is rapidly absorbed - through the body and
almost the vhole of it is passed by the kidneys
Avithin a very short time. For here, too, the rapidity

with which the fluid is absorbed depends on appro-
priateness of quality, on the thinness of the fluid, on
the width of the vessels and their mouths, and on
the efficiency of the attractive faculty. The parts

situated near the alimentary canal, by virtue of their

appropriateness of quality, draw in the imbibed food
for their purposes, then the parts next to them

^ Lit. homoeomeroiis, i.e. " the same all through," of
similar structure throughout, thee/enien/ of living matter, cf.

p. 20, uote 3. and rf. also the " cell " of Erasistratus, p. 153.
* " Delivered," " diepereed "

; c/. p. 13, note 5.
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in their turn snatch it away, then those next again

take it from these, until it reaches the vena cava,

whence finally the kidneys attract that part of it

which is proper to them. Thus it is in no way
surprising that vine is taken up more rapidly than
water, Ov•ing to its appropriateness of quality, and,

further, that the Avhite clear kind of vine is absorbed
more rapidly owing to its thinness, while black turbid

wine is checked on the way and retarded because
of its thickness.

These facts, also, will afford abundant proof of

what has already been said about the arteries

;

everywhere, in fact, such blood as is both specifically

appropriate and at the same time thin in consist-

ency answers more readily to their traction than
does blood vhich is not so ; this is why the arteries

which, in their diastole, absorb vapour, pneuma, and
thin blood attract either none at all or very little of

the juices contained in the stomach and intestines.
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INDEX AND GLOSSARY
(.The nnmbers refer to the pa?e3 of the present editioa; fuller referent-

will be found in the footnotes.)

Abortifacient drugs, 285
Abortion, 231. 285
Absorption from digestive tract

(r. AnadOsis)
Acidity of urine. 245, 287
Activity (function). 13
Adhesion (prosphysis) of nutriment

to tissues, 39
Affinity. 33
Alimentary canal, 119, 309

coats of, 23. 263
Allopathic treatment, 199
Alteration (qualitative change),

7, 9. 241, 251
Anadosis (absorption from digestive

tract), 63, 119
Anaemia, 173
Anasarca (dropsy), 41
Anastomoses (communications be-
tween arteries and veins), 321

Anaxaaoras, " preformatioulst

"

doctrine of, 7
Ancient writers, value of, 279
Animal life, 3
Animals (p. also HxMory, Natural)

cold-blooded, 181
long-neciced. 275

Anorexia (want of appetite), 247
Aorta (main artery of body), 143,

323
Appetite, 249
Aristotle. 9. et passim (r. also Peri-

patetic School)
Arrows, drugs for extracting beads

of, 83
"Art " of Nature (t.«. of the living
organism). 57

Arteries, structure of, 28.
to-and-fro motion in, 313
attraction of air by, throngh

skin, 317
Artery, pulmonary, 121, 323

Artificer, 133
Asclepiades. 49, et passim
Asepsis (absence of corruption), 201
Assimilation, 33
Asthenia (weakness), 239
Atomist Scliool in Medicine, 45
AtrabiUary (melanchohc) humour

209
Attraction (c. also Horror vacui)

physiological, 45
magnetic, 73

Auricle, left, of heart, 315
right, of heart, 321

Authority, value of, 279
Aversion, 249

Baking, 259
Beauty, 47
r-ile, yellow, 63, 123, 177, 191, 289

'• vitelline," 209
black, 203 (p. also ileianeholie

humour)
Bile-passages, mechanical blocking

of, 171
Biliousness, 193
Biology, repudiation of, by Atomist

School, 45
Bladder, urinary, 51, 53, et passim

for bile (v. Gall-bladder)
Blood-producUon, 17, 169, 133, 191,

201
Boiling, 259
Boils, 253
Bone, structure of, 327
Bone-marrow, 327
Borlx)rygmi (gurglings) in stomach,

237
Bread, constitution of, 11
Bubo (swollen lymphatic glands in

groin), 185
Butchers (aa the primittv• anatom-

ists). 51
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Cadaver (corpsi•), experiment on,
265

Cartilage (gristle), 329
Catarrh (mucous discharge), 215
Cattle (as typifying " herd - moral-

ity "), 47
" Cell," of animal tissues, 153

nutrition of, 327
Change, qualitative (p. Alteration)

Channels (o. Morphological hypo•
thesis)

Cheese-making, 91
Childbirth, 231, 285
Children's game, 28
Chill. 171. 203 (0. also Cold)
Cholagogues (drugs that di'aw off

bile), 65
Cholera, 299
Chorion (membrane encloslnj; un-

born child), 229
Chrysippus, 9
Chyle (emulsified contents of stom-

ach), (p. Emulsification)
Cirrhosis (induration) of liver, 171
(Joats (tunics), 23
Cold, action of, on slcin, 301
Cold-in-the-head, 215 (p. also Chill)

Colon (large intestine), 313
Colour. 5
Conception, of semen, 233
Congius (measure), HI
Contractions (v. Peristalsis)

Cooking. 191

Corn, attractive power of, 87
Coryza (mucous discharge : now a

"cold"), 215
Crisis. 75
Cyathus (measure), 65

Decay, 7
Deductive reasoning, 227
Deglutition (swallowiug), 95, 261,

265. 273
Democritus, 153
Deposits (in tissues). 297
Desire (appetite), 249, 260
Destruction (act of perisliing), 7
Diaphragm (midriff), 255
Diarrha-a, 247. 299
Diet, 35, 179, 255
Digestion, cause of, 243

impairment of. 185, 217, 237
Digestive tract, action on food, 251,

et spq

structure (v. Alimentary Canal)

Diodes, 51
Disease, definition of, 197
Diseases, the four primary, 186
Disjunctive argument, 167
Distribution (diadosis) of nutriment

to tissues, 163
Dropsy, 41, 67, 171
Drugs, 65, 285, 293 (p. also Poisons)
Dyscrasia (abnormal blending of

the four qualities), 189
Dysentery, 205
Dyspepsia (o. Indigettion)

Education, 279
Effect (product, work done), IS
Emaciation, 161
Emanations. 77
Embryo, 229
Emesis (. Vomithig)
Empiricist physicians, 69, 193
Emulsilication, 239
Epicurus, 71
Epigastric muscles, 237
Epispastic (attractive), 117
Erasistratus. 95
Erasistrateans, 105
Etna, 259
Eucrasia (proper blending of tl»

four qualities), 189
Evaporation, 51, 87. 251
Experience {v. Empiricist phy-

sicians)
Expulsive faculty, 231

Faculty (potentiality), 13
Ea!ces (ordure from bowel), 255
Fermentation. 209
Fever as a cause of indigestion, 185
Fibres. 329

of blood, 215
circular and longitudinal, 293
oblique, 281

Filtration, 91
Fish, voraciousness of, 269
Flavour, 5
Fluxions. 297
Foetus (unborn child), 233

death of, 287
rorced-fee<lins. 247
Forces, materinl, 127, 301
Function (activity), cause of, 197

Gall-bladder. 147. 245
absence of nerves in, 2S9

Gardens, irrigation of, 325
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Qenesis (developmeDt of embryo), 19
Germander (drug), 67
Gestation (carrying of embryo by

mother), 229
Give-and-take between organs. 295
Gravity (explaininK secretion of

urine), 107
Greediness, 271
Growth, 27, 137
Gullet, 263

use of, by Btomach, 271
function of its two coate, 273

Gurgling in stomach, 237

Habit of body, 69
Haemorrhage, intestinal, 297
Haemorrhoids (r. Pile*)
Heartburn, 287
Heat, innate, 41, 141. 1S5
Hepatic veins (entering vena cava
from liver), 147

Herophilus, 233
Hippocrates, 9, et passim
Histogenesis (tissue-production), 21
History, natural, 269
HomoEomeries (similar parte), 169
Homoeopathy, 199, Note 1

Honey, 179, 191
Horror vacui (" Nature's abhorrence

of a vacuum "), 99, 155
Humours, the four, origin of, 167,

183, 209
Hydragogues (drugs that draw
water out of the system), 65

Hens volvulus (obstruction of
bowels), 299, 303

Illusions, sensory, 7
Indigestion, 185. 217, 237
Inductive reasoning, 227
Inflammation. 85. 233
Interaction of any two bodies, 261
Intestine, small. 255
Intestines, structure of, 283

movements of, 24S
Icnia, 29
Iron. 71
Irrigation of garden! and tieraes,

325

Jaundice, 179, 207
Jejunum (part of small Inteetlne),

299

Kidneys, 49, 80

Labour (v. ChVdbirth)
Larjmx (voice-box), involved ia

swallowing, 265
Leprosy, 41
Leucippus, 153
Lichen (a skin-disease), 253
Liver, proper tissue of, 311

transverse fissure of, 147
induration of, 171—— give-and-take between it and

stomach, 291
Lodestone, 71
Love, 47
Lumen (internal cavity of a vessel),

119
Lycus, 100

3Iagneti3m, 71
Marrow of bones, 827
Mastication, 253
Material forces, 127
Medicine, taking of, 269 (r. also

Drugs)
Melancholic (r. Atrabiliary)
Membranes, foetal, 231, 285 (o. also

Chorion)
Menander, 105
Menodotus, 81
Menstrual blood, 131, 171
Metabolism, diseases of, 41
Midwife, 235
Miscarriage (p. Abortion)
Molecules (of Asclepiades), 6S
Morphological hypothesis of bile-

secretion, 125, 147
Motion, active and passive, 57
Mouth, lining of, 261

digestion in, 253
Mucus, 203, 215
Muscles, voluntary, 263

" Nature," 2 ; its " Art," 67
Nature-lore (p. Physiology)
Nausea, 287
" Nerve," 151, 272
Nutriment, 41
Nutrition, 31, 149

Obstetric chair, 235
Obstruction of bowels, 299, 303
(Esophaguf< (r. Gullet)
Omentum (an at>ron-iike fold of fat,

overlying the intestine), 143, 255.
«IS
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Organism, unity of, 61
Organs, nutrition of, 307
Os uteri (moutii of womb), 229
Ovum, hiuman, 135
Oxidation, 211
Oxygen (p. Pneuma)

Pain, 287
Parturition, 231
Patliology, relation to Physiology,

189, 287
Peasants. 87
Perch (i•. Fish)
Peripatetic (Aristotelian) School,

139
Peristalsis (contraction and dilata-

tion), 97. 243, 263
Peritoneum, 53
Phidias, 129
Philistion, 173
Philotimus, 183
Phlegm, 67, 201, 215
Phlegmatic temperament, 193
" Physiology," 139
Piles. 171
Plant-life, 8
Plato, 173, 203, 215
Plethora (congestion), 119
Pneuma (as a vital principle), 153;

(as oxygen), 187
Poisons, action of, 251
Porch, the (Stoic School), 146
" Pores " (p. Channels)
Portal vein, 147
Potter's earth, 213
Practitioner, 197
Praxagoras, 51
Praxiteles. 129
" Preformationist " doctrine of
Anaxagoras

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

Prevention and Cure, 169
Principles, tlie four fundamental

{v. Qualities)
Prodicus, 201
Prolapse of uterus, 235
Propulsive faculty. 231
Prosphysis (p. Adhesion)
Prosthesis (p. Presentation)
Psyche, 3, 153
Psychology, repudiation of, by
Atomist School, 45

Pulmonary artery, 121
Pylorus (outlet of stomach), 239

Pylorus, regurgitation through, 280
Pyrrhonists (typical sceptics), 197

Qualities, the four fundamental, 0,
183, 259

derivative, 21

Relativity, 17
Renal veins, 107
Respiration, 175. 305
Retentive faculty. 226
Rhetoric, 97

Safflower (drug), 67
Saliva, action of, 253
Seammony (drug), 67
Schools.two contrasted, in Medicine,

45
Scientist, 197
Scorpions, 253
Sculpture, 129
Sectarianism, 55
Sects, medical (p. School»)
Self-control. 47
Self-education, 279
Semen, 131, 233
Sensation, 47
Septum, perforated, between ven-

tricles of heart, 321
Serum (watery part of blood or

milk), 91, 213
Shaping (development of organs), 19
Sieves, 91
Skin-diseases, 253 (v. also Leprotj,
and Lichens)

Slaves. 103
Sociability, 47
Sophistry, 219, 279
Sophists, 7

Soul, 45
Specific selection of nutriment by

tissues (p. Attraction, phytic•
logical)

Spermatic ducts, 57
Spirit (p. Pneuma)
Spleen, function and diseasesof, 205

" uselessness " of, 143
as an emunctory of the liver,

277
Statues, 129
Sting-ray (fish), bite of, 85
Stoics, 15, 145
Stomach, function of, 197, 237, 2M,

255
coats of, 261
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Stonucfa, Independent habits of, 271
give-and-take between it and

liver, 291
Stone in bladder, 51
Strength, relative, of different

organs, 293
Substance, 9
Superfluities (waste-substances), 35,

291
Swallowing (». DegbUition)
Symptoms, 13
Synapse, 147

Teeth, 253
Temperament (crasis, mixture of
elementary principles), 15, 139,
193

Temperance, 47
Theophrastus, 139
Thorns, drugs for extracting, 83
Tissues, development of, 21

their action in producing
humours, 179. 195

Trachea (windpipe), 305
Transference (passive motion), 7
TraaspLration, 153
Treatment, principles of, 199
Tricuspid orifice of heart. 321
Tubes, rigid, 119, 317, 25

Unity of organism, 61
Ureters, 23, 51
Urine, 51
" Useless " organs (Erasietrstoe),

143
Uterus (womb), 227

Vacuum, tendency to refill (•.

HorroT vacui)
Valves of heart, 121, 315
Vaporisation (c. Evaporation)
Vegetable diet, 35, 179
Vegetative life, 3
Vein», structure of. 293

" arterial " (r. Puimonarj/
artery)

coronary, 323
hepatic, 147
mesenteric. 293, 305
portal, 147
renal, 107, 143
vena cava (cliief vein of body),

91
collapse of, 1 19

Ventricles of heart, commnnication
between, 321

Vipers. 85
Vitalist School in Medicine, 45
Vivisection, 59. 241, 273
Voluntary motion, 3
Volvulus (intestinal obstructton)

299 303
Vomiting, 241. 247, 267

iacal, 299

Waste-products (v. Superfluitiu)
Whey (p. Serum)
Wine, 209, 329
Womb (r. Uterus)
Wounds, 185
WrestUng. 125

Zeno, of Citiam,
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Vol. II 2nd Ed. revised and enlarged. Vol. Ill 3rd Imp.
revised.)

Lysias. W. R. M. Lamb. {2nd Imp.)
Manetho. W. G. Waddell ; Ptolemy : Tetrabiblos. F. E.

Robbins. (2nd Imp.)
Marcus Aubelius. C. R. Haines. (3rd Imp. revised.)



THE LOEB CLASSICAL LIBRARY

Memandeb. F. G. Allinson. (2nd Imp. revised.)
Minor Attic Obatous. 2 Vols. Vol. I (Antiphon, Ando-

cides). K. J. Maidment.
NoNNos : DioNYsiACA. W. H. D. Rouse. 3 Vols. (VoL

III 2nd Imp.)
Oppian, Colluthus, Tbyphiodobus. A. W. Mair.
Papvri. Non-Litebaby Selections. A. S. Hunt and C. C.
Edgar. 2 Vols. {Vol. I 2nd Imp.) Litera by Selections.
Vol. I (Poetry). D. L. Page. (3rd Imp.)

PaRTHENIUS. Cf. LONGUS.
Pausanias : Descbiption op Gbeece. W. H. S. Jones. 5

Vols, and Companion Vol. arranged by R. E. Wycherley.
(Vols. I and III 2nd Imp.)

Philo. 11 Vols. Vols, I-V. F. H. Colson and Rev. G. H.
Whitaker ; Vols. VI-IX. F. H. Colson. (Vols. I, II, V,
VI and VII 2nd Imp., Vol. IV Srd Imp. revised.)

Philostratus : The Life of Apollonius of Tyana. F. C.
Conybeare. 2 Vols. {3rd Imp.)

Philostratus : Imagines ; Callistbatus : Descbiptions.
A. Fairbanks.

Philostratus and Eunapius : Lives op the Sophists.
Wilmer Cave Wright. {2nd Imp.)

Pindar. Sir J. E. Sandys. (Tlh Imp. revised.)

Plato I : Euthyphro, Apology, Cbito, Phaedo, Phaedbus.
H. N. Fowler. (9/^ Imp.)

Plato II: Theaetetus and Sophist. H. N. Fowler. {4th

Imp.)
Plato III : Statesman, Philebus. H. N. Fowler ; Ion.

W. R. M. Lamb. (4/A Imp.)

Plato IV ! Laches, 1'rotagoras, Meno, Euthydebius.
W. R. M. Lamb. {3rd Imp. revised.)

Plato V : Lvsis, Symposium, Gobgias. W. R. M. Lamb.
(4iA Imp. revised.)

Plato \I: Cratylus, Parmenides, Gheateb Hippias,

Lesser Hippias. H. N. Fow'er. {3rd Imp.)

Plato VII : Timaeus, CRrriAS. Clitopho, iMenexenus, Epi-

stulae. Rev. R. G. Bury. (Srd Imp.)

Plato VIII: Charmides, Alciriades, Hippabchus, The
Lovers, Theages, Minos and F.pinomis. W. R. M. Lamb.

Plato : Laws. Rev. R. G. Bury. 2 Vols. i2nd Imp.)

Plato ! Rfpublic. Paul Shorey. 2 Vols. (Voi. 4,th Imp.,

Vol. II 3rd Imp.)
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Plutarch: Mobalia. 14 Vols. Vols. I-V. F.C. Babbitt;
Vol. VI. W. C. Helmbold ; Vol. X. H. N. Fowler. (Vols.

I, III and X 2nd Imp.)
Plutarch: The Parallel Lives. B. Perrin. 11 Vols.

(Vols. I, II and iird Imp., Vols. III. IV, VI, VIII-XI
2nd Imp.)

PoLYBius. W. R. Paton. 6 Vols.

Phocopius : History of the Wars. H. B. Dewing. 7 Vols.

(Vol. I 2nd Imp.)
Ptolemy : Tetrabiblos. C/. Manetho.
QuiNTUS Smyrnaeus. a. S. Way. {2nd Imp.) \^erse trans.

Sextus Empiricus. Rev. R. G. Bury. 4• Vols. (Vols. I and
III 2nd Imp.)

Sophocles. F. Storr. 2 Vols. (Vol. I 9th Imp., Vol. II 6th

Imp.) Verse trans.

Stbabo : Geography. Horace L. Jones. 8 Vols. (Vols. I

and VIII 3rd Imp., Vols. II, V and VI Ind Imp.)
Theophrastus : Characters. J. M. Edmonds ; Hehodes,

etc. A. D. Knox. (2nd Imp.)
Theophrastus : Enquiry into Plants. Sir Arthur Hort.

2 Vols. {2nd Imp.)
Thucydides. C. F. Smith. 4 Vols. (Vol. I 3rd Imp., Vols.

II-IV 2nd Imp. revised.)

Thyphiodorus. C/. Oppian.
Xenophon : Cyropaedia. Walter Miller. 2 Vols. (Vol. I

2nd Imp., Vol. II 3rd Imp.)
Xenophon : Hellenica, Anabasis, Apology, and Sympo-

sium. C. L. Brownson and O. J. Todd. 3 Vols. (Vols. I

and III 3rd Imp., Vol. II 4<A Imp.)
Xenophon : Memorabilia and Oeconomicus. E. C. Mar-

chant. (2nd Imp.)
Xenophon : Schipta Minora. E. C. Marchant. {2nd Imp.)

VOLUMES IN PREPARATION

GREEK AUTHORS

Aristotle : De Mundo, etc. D. Furley and E. S. Forster.
Aristotle: History of Animals. A. L. Peck.
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Ahistotle : Meteorologica. H, D. P. Lee.

Plotinus. a. H. Armstrong.

LATIN AUTHORS

St. Augustine : City of God.
[Cicero :] Ad Herennium. H. Caplan.
Cicero : Pro Sestio, In Vatinium, Pro Caelio, De Pbo-

viNciis CoNSULARiBL's, Pho Balbo. J. H. Ffcese and R.

Gardner.
Phaedkus and other Fabulists. B. E. Perry,
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