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PREFACE

TH E t ext used is (wit h a few un important modifi

cations) t hat of Kiihn (Vol . I I), as ed ited by Georg
Helmreich ; Teubner, Leipzig, 1 893 . The numbers

of the pages of Kuhn ’sed it ion areprin t ed at theside
of the Greek t ext , a paral lel mark (H) in the line
indicat ing t heexact poin t of d ivision between
Kiihn

’

s pages .
Words in the Engl ish text which areenclosed in

square brackets aresupplementary or explanat ory ;
pract ical ly all explanat ions, however, arerel egat ed t o
thefootnot es or intr oduct ion . In the foot not es, al so,
at tent ion is drawn t o words which areof part icular
philologi cal interest from thepoint of vi ew of modern
medicin e.
I have made thet ranslat ion directly from the

Greek ; where pas sages of special difficu l ty occu rred,
I have been abl e to compare my own version with
Linacre’s Latin t ranslat ion ( 1523) and theFrench
rendering of Charles Daremberg ( 1854 in this

respect I am also pecul iarly fort unatein having had
t hehelp of Mr. A . W

'

. P ickard Cambridge of Bal l iol
Col lege, Oxford, who most kindly went t hrough t he
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proofs and made many val uabl e suggestions from the
point of view of exact scholarship .

My best t hanks aredueto theEditors for their
courtesy and for thekindly int erest t hey have taken
in the work. I have al so grat eful ly t o acknowledge

the receipt of much assistance and encouragement
from Sir William Osler

,
Regius Professor of Medi

cine at Oxford, and from D r. J. D . Comrie, firs t

l ect urer on theHist ory of Medicine at Edinburgh

Universi ty. Professor D’

Arcy W. Thompson of Uni
versity Col lege, Dundee

,
and Sir W. T. Thisel ton

Dyer
,
latedi rector of theRoyal Botanic Gardens at

Kew,
have very kindly helped meto identify several

animal s and plant s m ent ioned by Gal en .

I cannot conclude wit hout expressing a word of

grat it ude to my former biological t eachers, Professors
Pat rick Geddes and J . A rt hur Thomson . The

experience reared on thefoundat ion of t heir teaching
has gone far to help me in interpreting thegreat
medical biol ogist of Greece.
I should be glad t o t hink t hat the present work

might help
,
however l i t t le, t o hast en thecoming

reunion between the“ humanit ies and modern bio

logical science their present separation I bel ieve t o
be against t hebest interest of bot h .

A . J. B.

22m) STATIONARY HOSP ITAL, ALDERSHOT.

March, 1916.
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INTRODU CT ION

I F the work of Hippocrat es be taken as reprc Hippocn te

sent ing thefoundat ion upon which theedificeof and 6 1mm

hist orical Greek med icine was reared , t hen t hework
of Galen, who l ived some six hundred years lat er

,

may be looked upon as t hesumm it or apex of the
same edifice. Gal en ’s merit i s to have crystal l ised
or brough t to a focus all t hebest work of t heGreek
medical schools which had preceded his own t ime.
It is essential ly ia

_

theform of Galen ism t hat Greek
medicine was t ransmitt ed t o aft er ages .

The ancien t Greeks referred theorigins ofmedicine TheBegin
to a god Asklepios (cal led in Lat in Aesculapiu s), $5 13;
t hereby test ifying to t hei r appreciat ion of thet ruly in Gm

di vine funct ion of theheal ing art . The emblem of
Aesculapius, famil iar in med ical symbol ism at the
present day, was a staff wit h a serpent coil ed round
it , theanimal typify ing wisdom in general

,
and more

particularly t hewisdom of themedicine~man
,
wit h

his semi ~miraculous powers over l ifeand deat h .

Beyel lzerejbrewiseas serpents and ha rmless as doves .

ix
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The temples of Aesculapius were scattered over
the ancient Hellenic world. To them thesick and

ail ing resort ed in crowds. The t reatment , which was
in thehands of an heredit ary priesthood, combined
thebest of themethods carried on at our present—day
heal t h-resort s, our hydropat hics, sanat oriums, and

nursing-homes . Fresh air
, wat er-cures, massage

,

gymnast ics, psychotherapy, and nat ural met hods in
general were chiefly rel ied on .

Hippocrates Hippocrat es, the Fat her of Medicine (5th to 4th

gigt
t

nf thecent uries, was associat ed wit h theAsclepieum
”gums“ of Cos

,
an island off thesout h-west coast of Asia

Minor
,
near Rhodes . He apparent ly revital ized the

work of the healt h-temples, which had before his
t ime been showing a certain decl ine in vigour, coupled
wit h a corresponding excessive t endency t owards
sophist ry and priest craft .

Cel sus says : “Hippocrates Cous primus quidem ex
omnibus memoria dignis ab studio sapientiaedisciplinam
baneseparav it.

" He means t hat Hippocrat es first gave
thephysician an independent st anding, separat ing
him from t hecosmological speculat or. Hippocrat es
confined the medical man t o medicine . He did wit h
m edical thought what Socrat es did wit h t hought in
general—he brought it down from heaven to eart h .

"

H is wat chword was Back to Nat ure !
A t thesame t ime, while assigning thephysician

his post , Hippocrat es would not let him regard t hat
post as sacrosanct. He set his face against any

x
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t endency t o mystery-mongering, t o exclusiveness, to
sacerdotal ism. Hewas, in fact, opposed to the Spirit
of t rade-unionism inmedicine. His concern was rat her
wit h thephysician ’

s dut ies t han his rights .

”

At t hedawn of recorded medical history H ippo
crat es stands for t he fundamental and primary
importance of seeing clearly—t hat is of clinical obser
vat ion. And what he observed was that thehuman
organi sm,

when exposed to cert ain abnormal con

dit ions—certain st resses —t ends to behave in a certain
way : that in ot her words, each

“ d isease ” t ends to
run a certa in definit e cour se . To him a diseas e was
essent ial ly a process, one and ind ivisibl e

,
and t hus

his pract ical problemwas essent ial ly oneofprognosis
“what wil l be thenat ural course of t his d iseas e, i f
l eft to itself ? Here he found himself to no smal l
ext ent in opposi t ion wit h the t eaching of the neigh
bouring medical school of Cnidus

,
where a more

stat ic view-point laid special emphas is upon t he
minut iae of diagnosis .

Observat ion taught H ippocrat es to place um~

bounded fait h in t herecuperat ive powers of t he
l iv ing organism—in what we somet imes cal l nowa
days thevis medicatrix Naturae. His observat ion
was that even wit h a very considerabl e “

ah

normal ity of envi ronmental st ress theorganism,

in t helarge majority of cases, manages event ual ly
by it s own inherent powers t o adjust i t self t o t he
new condit ions. “ Merely give Nat ure a chance,

”

sa id thefat her of medicinein effect, “
and most

11 1
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diseases will cure themselves. And accordingly
his t reatment was mainly di rected t owards “ giv ing
Nature a chance."

His keen sense of thesol idari ty (or rather, of
theconst ant in t erplay) between t heorganism and

it s environment (t he“
condit ions to which it is

exposed) is instanced in his book, “ A i rs, Waters
,

and Places .” As we recognise, in our popu lar
everyday psychology, t hat “ it t akes two to make
a quarrel, so H ippocrat es recognised that i n

pat hology
,
i t takes two (organism and environment )

t o makea disease.
As an out standing exampl e of his power of

cl inical observat ion we may recal l thefacies Hip
pocratica, an accurat e st udy of thecountenance of
a dying man .

His ideal s for t heprofession areembod ied in

the“ Hippocrat ic oath .

Anatomy. Impressed by t his view of the organism as a

uni ty, theHippocrat ic school t ended in some
degreet o overlook t he importance of its con

st it uent parts . The balance was re-adjust ed later
on by t helabours of t heanat omical school of

Al exandria, which, under t heaegis of theen
l ightened Pt olem ies

,
arose in the3 rd century

a c. Two prom inent exponent s of anatomy be
longing to t h i s school wereHerophilus and Erasi
st rat us, t helat ter of whom we shal l frequen t ly meet
w i t h in t hefol lowing pages (v. p. 95 cl

X l l
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Aft er t hedeath of t heMas t er, t heHippocrat ic The_

Empi ries .

school t ended, as so often happens W i t h t hebest
of cul tural movement s, t o show signs i tself of
dim in ishing v it al ity : thelet ter began t o obscure
and hamper theSpirit . Thecomparat ively smal l
el ement of t heory which ex ist ed in theHip
pocrat ic physiology was made thegroundwork of a

somewhat over-elaborated “ syst em . Against t h is
t endency on t hepart of the“ Dogmat ic ” or
Rat ional ist ” school t here arose

,
al so at A l exandria

,

thesect of theEmpiricists .

“ I t i s not , t hey
said, “ t hecause but t hecure of d iseases t hat
concerns us ; not how wedigest , but what is
digest ible.”

Horace said “ Graecia cap ta ferum v ictorem Greek
Med icine

cepzt.
” Pol i t ical domination

,
theoccupat ion of in Rome.

t errit ory by armies,
'

does not necessarily mean real
conquest. Horace ’ s stat ement appl ied to m edicine
as to ot her branches of cul t ure .

The int roducer of Greek medicine into Rome
was Ascl epiades ( l st cent ury A man of
forcefu l personal ity, and equipped wit h a ful ly
developed philosophic -system of healt h and disease
which commended it sel f to theRoman savants of
theday, he soon at tained to the pinnacl e of pro
fessional success in theLat in capital : he is indeed
to all t ime thetype of t hefashionabl e (and some
what “ faddy ”

) West-end physician . His syst em
was a-purely mechan i st ic one, being based upon

xii i
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the atomic doctrine of Leucippus and Democritus
,

which had been complet ed by Epicurus and recent ly
int roduced t o theRoman publ ic in Lucret ius's great
poem “DeRer um Natura. The disbel ief of Asel e

piades in theself-main tain ing powers of thel iving
organism areexposed and refut ed at considerable
l engt h by Gal en in thevolume before us .

Out of the t eaching of Asclepiades t hat physio
log ical processes depend upon t hepart icular way in
which theul t imat e indiv is ible molecu l es come
toge ther (iv 17? “

train o v vodcp r ifw 7rpu
'

rrwv c
’

xet’vwv cm

pdrwv rawdwaOd
‘

w) t here was developed by his pupil ,
Tliemison of Laodicea, a syst em of medicine cha

racterised by t hemost engaging simpl icity bot h of
d iagnosis and t reatment . This so-cal led Met hodic
syst em was int ended to st rike a balance between
theexcessive leaning to apriorism shown by the
Rat ional ist (Hippocrat ic) school and theopposite
tendency of t heEmpirici st s. “ A pat hological
theory we must have,

” said theMet hodist s in
e ffect , “ but let it be simpl e. They held t hat the
mol ecu lar groups const i t ut ing the tissues were
t raversed by m inut e channel s (1ro

'

par,
“ pores

al l diseases belonged to one or other of two

classes ; if the channel s were const rict ed the
d isease was one of stasis and if t hey

were dilat ed thedisease was one of fl ux

Flux and stasis were indicat ed respect ively by
increaseand diminution of thenat ural secret ions ;
xiv



INTRODUCTION

t reatment was of Opposit es by opposi t es—of stasis
by met hods causing d ilatat ion of the channel s

,
and

conversely.

W’ ild as it may seem, t h is pat hological t heory of
t heMet hodist s conta ined an elem ent of t rut h ; in
various guises it has cropped up once and again at

different epochs of medical h ist ory ; even t o—day
t here arepat hologi st s who t end t o describe certa in
classes of diseas e in t erms of vaso-const rict ion and

vaso-dilatat ion . The vice of t heMet hodist t eaching
was t hat it looked on a disease t oo much as some
t h ing fixed and fini t e, an independent entity, t o be
considered ent irely apar t from its part icular setting.

The Met hod ist s il lust rat e for us thetyranny of names.

In its defect s as in it s v ir tues this school has
analogues at thepresent day ; we areall acquain t ed
wit h themedical man to whom a name (such , let us
say, as t uberculosis,

" “ gou t
,
or “ intest inal aut o

int oxicat ion ”) stands for an ent ity, one and indi
visibl e, to be t reat ed by a defin it e and unvarying
formula.

To such an individual the old German saying
Jedermann hat am Endeein Bisc/zen Tuber/rulose
is simply—incomprehensibl e .

“X“ ‘X‘ ‘l ' 4

Al l the medical schools which I have m ent ioned Galen.

were st i l l holding t heir ground in the2nd cent ury
A.D., wit h more or less popular accep tance, when the
great Gal en made h is entry in t o theworld of
Graeco-Roman medicin e.
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Claudius Gal enus was born at Pergamos in Asia
Minor in theyear 1 3 1 A .O. His fa ther was one
Nicon

,
a wel l-to-do archi tect of t hat city.

“ I
had thegreat good fort une

,
says Gal en

,
1 “ to

have as a fat her a highly am iable
,
j ust , good, and

benevolent man. My mot her
,
on theot her hand

,

possessed a very bad t emper she used somet imes to
bi t e her serving-maids, and she was perpet ually
shout ing at my fat her and quarrel ling wit h him
worse t han Xan thippe wit h Socrat es. When

,
t here

fore, I compared t heexcellenceof my fat her’s
d isposit ion wi t h t hedisgraceful passions of my
mot her

,
I resolved t o embrace and love t heformer

qual i t ies, and t o avoid and hat e t helat t er.
Nicon cal l ed h is son I‘aMi/és, which means quiet,

peaceable, and al t hough t hephysician event ually
t urned out t o be a man of el evat ed charact er

,
i t is

possibl e t hat his somewhat excessive leaning t owards
cont roversy (exempl ified in thefollowmg pages) may
have resu l t ed from t hefact t hat he was never quit e
able t o t hrow off t heworst side of thematernal
inheritance.
His father

,
a man wel l schooled in mathemat ics

and philosophy, saw to it t hat his son should not

lack a l iberal educat ion . Pergamos it self was an

ancient cen t re of civ il isat ion , containing, among
ot her cul ture-inst it ut ions, a l ibrary only second in
importance t o that of A lexandria it self ; it also

contained an Asclepieum.

1 On theAfi ct ions of theMind,
p . 4 1 (Kuhn ’s
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expedit ion against theGermans
,
who at t hat t ime

were t hreatening t henorthern frontiers of the
Empire, and he was anx ious t hat his consul t ing
physician should accompany him t o the front .

Pat riot ism in t his sense
,
however

,
seems t o have

had no charms for thePergamene, and he pleaded
v igorously to beexcu sed . Event ual ly

, t heEmperor
gavehim perm i ssion t o remain at home

,
ent rusting

t o his care theyoung princeCommodus .
Thereaft er we know lit t l e of Galen ’s hist ory,

beyond the fact t hat he now entered upon a period
of great l it erary act ivity. Probably he died about
theend of thecent ury.

Gal en wrot e ext ensively, not only on anat omy
,

physiology
,
and medicine in General but also on

arewel l exempl ified in his med ical writ ings. A
cons iderabl e number of undoubt edly genu ine works
of his have come down to us. The ful l importance
of h is contribut ions t o medicine does not appear

t o have been recognized t il l some time after his
deat h, but even tual ly, as al ready pointed out

, the
terms Gal enism and Greek medicine became prae
t ically synonymous.
A few words may be devot ed to thesubsequent

h ist ory of his writ ings.

During and after thefinal break-up of t heRoman
Empire came t imes of confusion and of social re
xv i i i
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const ruct ion, which l eft l it t l e oppor tunity for scient ific
t hought and research . The Byzan t in e Empire, from
the 4 th cent ury onward s, was thescene of much in
ternal tu rmoil, in which them il itant act ivit ies of the
now Stat e-established Chris t ian church played a not
inconsiderablepart . The B y zan t ine medical scholars
were at best compilers, and a typical compil er was
Oribasius

,
body-physician t o theEmperor Jul ian

(4 th cent ury, his excel l en t Syrwpsis was writ ten
in order to make thehuge mass of the Gal enic
wri t ings availablefor t heord inary pract it ioner.

Greekmedicine Spread, wit h general Greek cu lt ure, Arabian
t hroughout Syria, and from t hence was carried by nwm c'

theNest orians, a persecuted heret ical sect , int o
Persia ; here it became implanted

,
and hence

even t ual ly spread to the Mohammedan world .

Several of theProphet 's successors (such as the
Cal iphs Harun-al-Rash id and

‘

Abdul-Rahman I I I )
weregreat pat rons of Greek learning, and especial ly
of medicin e. The Arabian scholars imbibed A ris
tot leand Galen wit h avidity . A part ial assimilation,
however, was thefart hest stage to which t hey could
at ta in wit h the except ion of pharmacology, the
Arabians made pract ical ly no independen t add it ions
to medicine . They were essent ial ly systemat izers and
commentat ors. “ Averrois cheil gran comento feo

" 1

A verrhoes who madet hegreat Commen tary (Dan te).
I t was A ver rhoes (Ebn Roshd) who , i n t he12t h cen t ury

,

i n t roduced A ris to t let o t heMohammedan world
,
and t he

Commen tary referred to was on A ristot le.
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may stand as t hetype par excellenceof the Moslem
sage .

Avicenna (Ebn Sina), ( l0th to 1 1 th cent ury)
i s theforemost name in Arabian medicine : his
“ Book of theCanon in Medicine

,
when t rans

lat ed int o Lat in, even overshadowed theaut hori t y
of Galen himself for some four cent uries. Of this
work themedical h ist orian Max Neuburger says
“ Avicenna, according t o his l ight s

,
imparted to

cont emporary medical science theappearance of
almost mathemat ical accuracy, whil st t heart of
t herapeut ics, alt hough empiricism did not wholly
lack recognit ion, was deduced as a logical se

quencefrom t heoret ical (Galenic and Aristot el ian )
premi ses."

lnt roduo Having arrived at such a condit ion in t hehands
tion of
Arabian of theMoliammedans, Gal en i sm was now dest ined
St

fi

z
i

t
‘

v

e
est, t o pass oncemore to t heWest . From the1 1 t h cen
tury onwards Lat in t ranslat ions of this “Arabian ”

Medicine (being Greek medicine in oriental t rap
pings) began t o make t heir way int o Europe; here
t hey helped t o underm ine theaut hori ty of theone
medical school of nat ive growt h which t heWes t
produced during the Middle Ages—namely the
School of Salerno.

Blending wit h t heScholast ic philosophy at t he
universit ies of Naples and Montpel l ier, t het eachings
of Arist ot l e and Gal en now assumed a posit ion of

supreme
'

authority : from their word, in mat t ers

xx
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scientific and medical, there was no appeal . In
reference to this period t hePergamene was referred
to in lat er times as t he“Medical Pope of theMiddle
Ages."

I t was of course thelogica l side of Galenism
which chiefly commended it to t hemediaeval School
men, as to theess ent ial ly speculat ive Moslems.

The year 1 453, when Constantinopl e fel l int o theThe
hands of theTurks

,
is often taken as marking t heRam a“

commencement of the Renascence . Among t he
many fact ors which tended to st imulat e . and awaken
men

'

s m inds during t hese spacious t imes was thete
discovery of theGreek classics

,
which were brought

to Europe by, among ot hers, t hescholars who fl ed
from Byzant ium. The Arabo -Scholas t ic versions of
Arist otl e and Gal en were now confront ed by t heir
Greek original s. A passion for Greek learning was
aroused . The freshness and trut h of t hese old

writings helped to awaken men to a renewed sense
of t heir own dign ity and wor th

,
and to brace t hem

in t heir own st ruggl e for self-express ion .

Prom inent in t his H umanist movementwas the
English physician, Thomas Linacre(c. 1 460-1524)
who, having gained in I taly an ext raordinary zeal for
theNew Learning

,
devo t ed therest of h is l ife

,
aft er

returning to England , to t hepromot ion of the
lilteraehumaniores

,
and especial ly to making Gal en

accessiblet o readers of Lat in . Thus t he De
Natura libus Facultatibus

”
appeared in London in
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1523
,
and was preceded and followed by several

o ther t ranslat ions, all marked by m inut e accuracy
and el egant Lat inity.

Two new part ies now arose in t hemedical world
the so-cal led Greeks and t hemore conservat ive
Arabist s.

Paracelsus. But theswing of thependulum did not ceas e
wit h thecreat ion of thel iberal Greek party ; the
dazzl ing vision of freedom was to drive some t o a yet
more anarchical posit ion . Paracel sus

, who flourished
in thefirst half of thel 6th cent ury, may be taken
as typifying this ext rem ist tendency. His one cry
was,

“ Let us away wit h al l aut hority what soever
,

and get back to Nat ure !
"

A t his fi rst l ect ure as

professor at themedical school of Basl e he sym

bolically burned theworks of Gal en and of his chief
Arabian exponent , Avicenna.

Renm enco
But thefinal collapse of authority in medicine

Anat omis ta. could not be brought about by mere negativism .

I t was the const ruct ive work of the Renascence
anatom ist s, part icu larly those of theItal ian school,
which finally brought Gal enism t o t heground.

Vesal ius ( 15 1 4 themodern Fat her of Ana
tomy

,
for d issect ing human bodies

,
was fiercely

assailed by thehost s of orthodoxy, including t hat
st out Gal enist , his old t eacher Jacques Dubois

(Jacobus Sylvius). Vesal ius held on his way, how
ever, proving, inter alia, t hat Gal en had been wrong
xxii
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in saying t hat theinterventricular sept um ot the
heart was permeabl e (of . present volume, p .

Michael Servetu s ( 1 509—53) suggest ed t hat t he
blood

,
in order to get from theright t o t hel eft

side of theheart , m ight have t o pass t hrough t he
lungs . For his het erodox op in ions he was burned at

thestake.
Anot her l 6th-cent ury anat omist, Andrea Cesalpino,

is considered by t heItal ians t o have been a discoverer
of the circu lat ion of t heblood before Harvey ; he

certainly had a more or less clear idea of t hecircu la
t ion , but , as in t hecas e of the organic evolut ionist s
before Darwin, he failed to prove his point by
conclusive demonst rat ion .

Will iam Harvey, thegreat Englishman who founded $23
1

;
modern experiment al physiology and was t hefirst t o ( 1578—1667)
establi sh not only thefact of t hecircu lat ion but al so
thephysical laws govern ing it , is commonly reckoned
theFat her of Modern Medicine . He owed his in
terest in themovement s of t heblood t o Fabricio
of Acquapendent e, his t utor at Padua, who drew his
attent ion t o t heval ves in theveins, t hus suggest ing
theidea of a circular as opposed to a t o-and-fro
mot ion. Harvey ’s great general isation, based upon a

long series of experiment s in viva, was considered to
have given thecoup degrdceto theGalenic physiology,
and hencet hrew t emporary d iscred it upon thewhol e
system of med icineassociat ed therewit h .

Modern med icine, based upon a pains taking
xxi i i
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research in to the details of physiological funct ion,
had begun.

While we cannot suffici ent ly commend theresul t s
of t helong modern period of research-work t o which
the labours of theRenascence anat om ist s from Vesa
l ius to Harvey form a fit t ing prelude, we yet by no
means
was so

hundred years of virt ual negl ect : it may be t hat he
will help us t o see somet hing fundamentally impor
tant for medical pract ice which is beyond thepower
even of our m icroscopes and X-rays t o reveal. While
thevalue of his work undoubtedly l ies mainly in its
enabling us to envisage one of thegreat est of the
early steps at tained by man in medical knowledge

,

it also has a very definiteint rinsic value of it s own .

No att empt can be made here to det ermine how
much of Galen ’s work is

,
in thetrue senseof the

word
,
original

,
and how much is drawn from the

labours of his predecessors. In any case, t here is no
doubt that he was much more t han a mere compiler
and syst emat i zer of other men

’s work : he was great
enough t o beable not merely t o . collect , to digest ,
and t o assimilateall thebest of thework done before
his t ime

,
but , adding to t his theout comeof his own

observat ions, experiment s, and reflect ions, to present
xxiv
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What , now, i s t his “ Nat ure or biological principl e
upon which Gal en, l ike H ippocrates, bases thewhole
of his medical t eaching

,
and which

,
we may add,

is cons tant ly overlooked-“ if indeed ever properly
apprehended—by many physiologist s of thepresent
day By using t his term Galen meant simply t hat ,
when we deal w ith a l iving t hing

,
we aredeal ing

rily wit h ving
,
is not

e underst ood

t o crit icise wit h consider
am erity many of themedical and surgical
special ist s of h is t ime, who act ed on theassumpt ion

(implicit if not expl ici t ) t hat t hewhol e was merely
t hesum of it s part s, and that if, in an ail ing organism

,

t hese parts were t reated each in and for it self, the
healt h of the whol e organism could in t h is way be
event ual ly rest ored.

Gal en expressed t his idea of theunity of t he
organism by saying t hat it was governed by a Physic

or Nature chum s fir ep St owe? 7 6 (QM ), wit h whose
“ facult ies or powers it was theprov ince of gbv cr t
OAOYL

’

a (physi-ology, Nat ure-lore) t o deal . It was be
cause Hippocrates had a cl ear senseof t his principle
t hat Galen cal led him mast er. “ Great est , say t he
Moslems

,

“ i s Al lah, and Mohammed is h is prophe t .

Great est
,

” said Galen, “ i s t hePhysis, and Hippo
crat es is its prophet . Never did Mohammed more
zealously maintain theunity of theGodhead t han
H ippocrat es and Gal en the unity of the organism.
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But weshall not have read far before we discover Galen'

s

t hat the t erm Physiology, as used by Gal en, stands
mm“

not merely for what we understand by it nowadays,
but also for a large part of Physics as well . This is
one of t hechief sources of confusion in h is writings.
Having grasped, for example, t heuniqueness of the
process of specifi c selection (BAH) r oi} oixa

’

ov ), by which
thet issues nou rish t hemselves, beproceeds to apply
t his principle in explanation of ent irely different
classes of phenomena ; t hus he m ixes it up with t he
physical phenomenon of theat t ract ion of thel ode
st one for iron, of dry grain for moisture, et c. I t i s
no t ewort hy, however, in t hese latter instances, t hat
he does not vent ure to foll ow out his comparison to

its logical conclusion he certainly st ops short of
hinting t hat t helodest one (like a l iving organ or
t issu e) assimilate: the metal which it has at t ract ed !

Sett ing as ide, however, t hese occasional hal f
hearted attempt s to apply his principle of a qbuim s in
regions whereit has no natural standing, we shall

find that in thefield of biology Galen moves wit h an

assurance bred of first-hand experience.

Against his attempt to “biologize physics may The
Mechanical

beset the converse attempt of the mechanical Phys ician ,

At om ist school . Thus in Ascl epiades he found a

dough ty defender of the view that physiology was
“merely physics . Galen ’

s irebeing roused
,
he is

not cont ent wit h driving theenemy out of the
biological camp, but must needs at t empt al so t o
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di slodge him from t hat of physics, in which he has
every right to be .

In defence of the universal val idity of his principle,
Gal en al so tends to excessive disparagement of mor
phological factors witness h is obj ection t o theview
of theanat omist Erasist ratus that thecal ibre of
vessels played a part in det ermining t hesecretion
of fluids (p . t hat digest ion was caused by the
mechan ical act ion of thest omach wal l s (p. and

dropsy
.

by indurat ion of thel iver (p .

While combat ing theatomic explanat ion of physical
processes

,
Gal en of course real ised t hat t herewere

many of t hese which could only beexplained ac’

cord ing t o what we shou ld now cal l “mechanical
laws . For example, non-l iving t hings cou ld be
subj ected to ¢opd (passive mot ion), t hey answered
to thelaws of gravity (r ats 7 i {Maw oiamé

’

oaeva

porrais‘, p . Furthermore, Gal en did not fail
t o see t hat l iving t hings al so were not ent irely
exempt ed from t heoperat ion of t hese laws ; t hey
too may be at l east part ly subj ect t o gravity ( loo.

a hol low organ exert s, by virt ueof it s cavi ty
,

an at t ract ion simi lar t o t hat of d ilat ing bel lows
as well as, by virt ue of t hel iving t issue of it s wal l s,
a specifical ly “ vital or sel ect ive kind of at t ract ion
(p.

As a typeof characteri st ical ly vital act ion we
may t ake nutri tion, in which occurs a phenomenon
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which Gal en ca l ls activemotion (Spam wfi ximU t S
‘)

or
,
moret echnical ly, a lteration (M ong o l s) This

active type of mot ion cannot be adequat ely stat ed
in t erms of thepas sive movement s (groupings and

re-groupings) of its const it uent par t s according to

certa in empirical “ laws.” Al te rat ion involves self
movement, a self-determinat ion of the organ ism or
organic pa rt . Galen does not attempt t o explain
t his fundamental charact erist ic of alterat ion any

fu rt her ; becont ent s himsel f wi t h referring his
opponent s to Arist ot l e ’ s work on the“ Complete
Al t erat ion of Substance ”

(p .

The most important charact erist ic of thePhysi s
or Nat ure is its re’xm—its art ist ic creat iven ess. In
other words, the l iving organism i s a creat ive artist .
This feat uremay be observed typically in its primary
funct ions of growth and nutrition ; t hese arede
pendent ou thecharact erist ic faculties or powers,
by virt ue of which each part draws t o it self what
is proper or appropriat e to it (7 0 olxeiov ) and reject s
what i s foreign (r o mommy) , thereaft er appro

priat ing or assim ilat ing theat t ract ed mat erial ; t his
ass imil at ion is an exampl e of the alteration (or qual i
tativechange) al ready al luded t o ; t hus thefood eat en
is “ al t ered int o thevarious t issues of thebody

,
each

of these having been provided by Nat ure wit h it s
own specific facult i es of at t ract ion and repulsion .

Any of theoperat ions of the l i ving part may be TheThree
looked on in t hreeways

,
eit her (a) as a swam ,

categones'
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facul ty, pot ential ity ; (b) as an e’ve’pyeta, which is t his
86mm; in operat ion ; or (c) as an é

’

pyov, theproduct
or effect of t he

What appear to meto becert ain resemblances between
theGalen ica l and t hemodern vi tal ist ic v iews of Henri
Bergson may perhaps bealluded to here. Galen’

s
‘

v ital

principle, 13 rexwxi) on
i

ons (
“
crea t i ve presen t s

analogies w it h l
’
Evolution créa trice: bot h man i fes t t hei r

act i v i ty i n producing qual i tat i vechange(c’zAAotwo-i s, change
ment) i n bot h , t hecreat i vechangecanno t beanalysed in to
a series of stat ic states , but i s oneand con t inuous . I n Galen ,
however, it comes to an end w i t h thedevelopment of the
individual, whereas in Bergson it con t inues indefini tely as

t heevolu t ion of life. Thet hreeaspects of organ ic l i femay
betabulated t hus

Myoam l v ép
'

yeta lpyov

Work to bedone. Work being done. Work done, finished.
Fut ureaspect . Presen t aspect . Past aspect .

Funct ion . St ructure.
Theélan v ital . A t h ing.

A changing wh ich
cannot beunder
st ood as a sum
of s t at ic part s ;
a constan t be
coming, never
st oppin

g
at

leas t t i thelp
7 011 is reached.

Bergson’
s

“ teleo Bergson’
s
“ ph i lo Bergson’

s
“
ou t

logical
”
aspect . soph ica l aspect . look of phys ical

science.

Galen recogn ized “
creat iveness (re

’

xvn) i n thedevelop
ment of theindi v idual and it s part s (on t ogeny ) and i n t he
ma intenanceof t hese, but hefa i led to appreciatethecreat i ve
evolution of species (p

hylogeny), wh ich i s , of course, part of
thesameprocess . 0 t heteleologist thepossibi l i t ies (50
udpeis) of thePhys is arel imi ted, to Bergson t hey areun~
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Like his mast er H ippocrat es, Gal en attached Galen '

s

fundamental importance to cl inical observat ion
New

to t heev idence of thesenses as theindispensable
groundwork of all medical knowledge. He had

al so
,
however

,
a fortefor rapid general isat ion from

observat ions, and his logical procl iv it ies disposed him

l imi ted. Galen and Bergson agreei n at tach ing most pract ical
importanceto t hemiddlecategory—t hat of Funct ion.

Wh i leit must beconceded t hat Galen , fol lowing Aristot le,
had never seri ously quest ioned thefixit y of species , the
followi ng quotat ion from h is work On Habits (chap. i i . ) wi ll
show t hat hemus t haveat least had occas ional gl immerings
of our modern poin t of v iew on t hemat ter. Referring t o
asximila/ ion, hesays : “ Jus t as everyt h ing weea t or drink
becomes altered in qual ity , so of coursealso does thealtering
factor i t sel f becomeal tered . A clear proof of t heas

similat ion of t h ings wh ich arebeing nou rished t o t hat wh ich
i s nourish i ng t hem is thechangewh ich occu rs in plan ts and
seeds ; t h i s often goes so far t hat what i s h igh ly nox ious in
onesoi l becomes , when t ransplan ted i n to anot her soi l , r ot
merely harmless , but act ual ly usefu l. Th i s has been largely
put to t hetes t by t hosewho composememoirs on farming
and on plan t s, as also by zoologica l au t hors who have
wri t ten on thechanges wh ich occur according to t he
coun t ries in wh ich animals live. Since, t herefore, not only
is thenou ri shmen t al tered by thecreat urenourished, but
thelat ter i t sel f also undergoes somesl igh t altera t ion . this
slight alterat ion mus t necessar ily becomecmwiderablein the
cour seof t ime, and t hus propert ies resu l t ing from prolonged
habi t mus t cometo beon a par wi t h nat ural propert ies.”
Galen fa i ls to seet heposs ibil i t y t hat the nat ural ” pro»

per t ies t hemsel ves originated i n t h i s way , as act i v it ies wh ich
gradual ly becamehab it ual—t hat i s t o say, t hat t heeffect s of
nur turemay becomea “ second nat ure,” and so event ual ly
na turei tsel f.
Thewholepas sage, however ,may becommended to modern
biologi st s—part icu la rly, migh t onesay, to t hosebacterio
logist s who havenot yet rea l ised howex t raordinari ly rela
t ivei s t heterm “ specificity ” when appl ied to t hesubject
mat ter of t hei r science.
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part icularly t o deduct i ve reasoning. Exampl es of an
almost Eucl idean met hod of argument may be found
in theNatural Faculties (ag. Book I I I . chap. While
this method undoubt edly gavehim much help in
his search for t rut h , it al so not unfrequent ly

‘

led him
ast ray. This is evidenced by h is at tempt

,
al ready

not ed, t o apply thebiological principl e of t he¢um s

i n physics. Characterist ic examples of at tempt s to
force fact s to fit prem ises wi l l be found in Book I I .
chap. ix. where our aut hor demonst rat es t hat yellow
bil e is “ virt ual ly ” dry

,
and also

,
by a process of

exclusion
,
assigns t o the spleen t hefunct ion of clear

ing away black bil e. St rangest of al l is his at t empt
to prove t hat t hesameprinciple of specific at t ract ion
by which the u lt imat e t issues nouri sh themselves

(and the lodes tone at t ract s iron !) account s for t he
recept ion of food int o thest omach

,
of urine int o

thekidneys, of bile into the gal l-bladder, and of
semen in t o theut erus .
These inst ances aregiven, however, wit hout pre

judice to t hesyst em of general isat ion and deduct ion
which

,
in Gal en ’s hands

,
often proved exceedingly

fruit ful . He is said t o havet ried “ to unit e pro
fessional and scien t ific medicine wi th a philosophic
l ink . He object ed, however, t o such ext reme
attempt s at simpl ificat ion of medical science as t hat
of the Methodist s, t o

'

whom diseases were isolat ed
entities

,
wit hout any relat ionships in t ime or space

(v . p. xv . supra).
He based much of his patholog ical reasoning upon

xxxn
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ot her wounds .
.

A t other t imes he visit ed the
copper-m in es of Cypru s in search for copper, and

Palest inefor the resin cal l ed Balm of G ilead .

By incl inat ion and t rain ing Galen was t hereverse
of a

“ party-man .

” In theNatura l Fac ulties (p. 5 5)
he speaks of -t hebane of sect arian part i zanship

,

harder t r} heal t han any i tch . He pours scorn
upon t heignorant Erasist rateans and Asclepia
deans,

” who at t empted to hidet heir own incom

petenceunder the shield of some great man
’s name

(of p.

Of thetwo chief obj ect s of his censure in the
Natural Faculties, Galen deal s perhaps less rigorously
wit h Erasist rat us t han wi th Asclepiades . Eras ist rat us
did at l east recognize theexist ence of a vita l principl e
in t heorganism,

albeit , wit h his eye on thest ruct ures
which thescalpel displayed he t ended frequent ly to

forget it . The researches of t heanat omical school

of Al e xandria had been nat urally of thegreatest
serviceto surgery, but in medicine t hey somet imes
had a t endency to check progress by divert ing
at t ent ion from thewhol e t o thepart.

Anot her novel conception frequent ly occurring in
Gal en ’s writ ings is t hat of theW M iethebreat h

,

spiritus). This word i s used in two senses, as meaning
( 1 ) theinspired air, which was drawn int o thel eft
sideof theheart and t hence carried all over the
body by theart eries ; this has not a few analogies
wi t h oxygen, part icularly as it s act ion in thet i ssues
xxxi v
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is at t ended wit h the appearan ce of t heso-ca l led
‘W
being made up of mat t er in themost subt l e
imaginable stat e (Le. air). This vital principl e be‘

came resolved int o t hree kinds : (a) wvefiua ¢vmx6v

or spiritus naturalis, carried by t heveins
,
and pre

siding over t hesubconscious vegetat ive l ife ; t his
“ nat ural sp iri t i s t herefore pract ical ly equ ival ent

to t he(pilo ts or
“ nat ure ” itself. (6) The n veiiua

Cwn xciv or Spiritus vitalis ; here part icularly is a source
of err or

,
sincet heair al ready al luded wa s being

carried by t heart eri es tends t o be confused wit h t his
principl e of indi vidual ity or relat iveaut onomy in
thecirculatory (including, perhaps, thevasomotor)
syst em. (c) The meiina ll/ UXLKdV or spin

'

tus anima lis

(anima carried by “ longit udina l canals in the
nerves t h is corresponds t o theipuxvj.
This view of a

“‘vital principl e ” as necessari ly
onsist ing of mat t er in a finely divided, fluid, or
“ et heric ” state is not unkn own even in our day.

Belief in thefundamental importance of t hePneuma

formed thebas is of thet eaching of anot her vital ist
school in ancient Greece

, t hat of the Pneumatists .

Galen andI t i s unnecessary t o deta i l here thevarious ways
theChem

in which Gal en ’s v i t ion of the

f
6

mm
o
dot
-
es to t het ext of thepresent t ranslat ion .

i
l essen theforce of his general physiological conclu
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sions t o theext en t that might be anticipated. In
his Opinion, t he eat bulk of the blood t ravel
wi th a to

of it , m i xed W ith i nspi red air
,
moved in thesame

“W ang t heart eries ; whereas wenow Know t hat

al goes outward b t hearteries an ret urns
by

’

tlre
”

W AKEe i t her case blood is
.

carried to the
t issues by blood-vessel s

,
and Galen

's i deas of t issue
nut ri t ion were wonderful ly souhd .

\
Theingen ious

ci rculat ion)
the left ven
(p . As wil l be seen

,
he was conversant with

the anast omoses between theult imat e branches oi

art eries and veins, al t hough he imagined that t hey
were not used underM condit ions.

Gal en was not only a man of great int ell ectual
gift s, but one al so of st rong moral fibre. In
his short t reat ise “That the best Physician is al so a
Philosopher he out l ines his professional ideals. It
is necessary for theefficient healer to be versed in
the t hreebranches of “

pli ilOSOphy, v iz (a) logic,
thescienceof how t o t hink (6) physics, thescience
of what i s—i.c. of “ Nat ure in thewidest sense ;
(0)ethics, the science of what to do. The amount of

t oil wh ich he who wishes to be a physician must
undergo—first ly, in mastering t hework of his pre
decessors and aft erwards in st udying disease at first
hand—makes it absolutely necessary that he should
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possess perfect self-co t hat he should scorn
money and the weak res of thesenses, and

should l ive laborious days.
Readers of t hefol lowing pages wil l not ice that

Galen uses what we should cal l d ist inct ly im

moderat e language t owards t hosewho vent ured t o
differ from theviews of his mas t er H ippocrates

(which were also his own). The employment of such
language was one of the few weakness es of his age
which he did not t ranscend. Possibly al so his mot her

’

s

choleric t emper may have predisposed h im to it .
The fact , t oo,

t hat his vivisect ion experiments (e.g.

pp. 59, 273) were carried out apparent ly wit hout any
kind of anaest het isat ion being even t hought of is
abhorrent t o the feel ings of to—day, but must be ex
cased al so on theground that ca l lousness towards
animal s was t hen cust omary

,
men having probably

never t hought much about t hesubj ect .

Gal en is a mast er of language, using a highly Galen '

s

polished variety of A t tic prose wit h a precision which GmekSt y‘e

can be only very imperfect ly reproduced in anot her
t ongue. Every word he uses has an exact and

definite mean ing at tached to it . Translat ion is
part icularly difficult when a word stands for a

physiologica l concept ion which is not now held ;
instances are thewords anadosis, pros/bed s

,
and

proxplzysis, indicat ing certain st eps in theprocess
by which nut riment is conveyed from t heal imen tary
canal to thet issues.
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Readers wil l be surprised tofind how many words
areused by Gal en which they would have thought
had been expressly coined to fit modern conceptions ;
thus our aut hor employs not merely such t erms
as physiology, phi/aid s, at rophy, anastomosis

,
but al so

hamna lopoietic, anaesthesia, and even aseptic! I t is
only fair, however, to remark t hat t hese t erms

,

part icularly thelast, were not used by Galen in

qu it e t heir modern significance.

To resume
,
then What contribut ion can Gal en

bring to theart of heal ing at t hepresent day ? I t

was not , surely, for not hing t hat thegreat Pergamene
gave laws to themedical world for over a t housand
years
Let us draw atten t ion once more to

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

(2) His insist ence on immediate contact wit h
nat ure as theprimary condit ion for arriving at an

understanding of disease ; on the need for due
considerat ion of previous aut horit ies ; on theneed
also for refl ect ion—for employment of themind’s
eye (7) Aoyrm

‘

) Oewpfa) as an aid to the physical eye.

(3) His essent ial ly broad out look,which oft en
helped him in thecomprehension of a phenomenon
th rough his knowledge of an analogous phenomenon

in anot her field of nat ure.
xxxv ii i
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(4) His keen appreciat ion of theunity of the
organi sm

,
and of the int er-dc e

hi s real isat ion t hat the vital pligggmena (physiological
and pat hological) in a liv in rr or ani nl be
underst ood when considered in

environnienf fi f his i s the
d

foundat ion for the war t hat Gal en waged d out rance
on the Met hodist s, to whom d iseases were t hings
without relat ion to anyt hing. This d ispute is

, un~

fort unat ely, not touched upon in thepresent vol ume.
What Galen combated was thet endency

,
famil iar

enough in our own day, t o reduce medicin e to the
science of finding a label for each pat i ent

,
and t hen

t reat ing not the patien t , but t he label . (This
t endency, we may remark in parenthesis, is one
which is obviously well su it ed for the standardisbzg
purposes of a Stat e medical serv ice, and is therefore
one which all who have thewea l of the profession
at heart must most j ealously watch in thedifficul t
days t hat lieahead.)

(5) His real isation of th e inappropriateness and

inadequacy of physical formulae in explaining physio
logical act i vit ies. Gal en’

s disputes wit h Asclep iades
over ‘

rt
‘

x r pfirra.e’xe'iva. cru'ipta‘

ra 7a over thecivapy a.
0 7 01x620. Kai a u

'

ida s dyxoc, i s but another aspect of
his quarrel wi t h the Method i st s regard ing t heir
pathological “ unit s,

”
whose primary charact erist ic

was ju st t his same dmiéaa (impassiveness to envi ron
ment , unimp res sionability We have of course

xxx ix



INTRODUCTION

our Physiat ric or lat romechanical school at t he
presen t day, to whom such processes as absorption
from theal imentary canal , therespirat ory inter
change of gases, and t heact ion of therenal
epithel ium aresuscept ibl e of a purely physical
explanat ion .

‘

(6) His quarrel wi th theAnatomist s, which was

in essence thesame as that wit h t heAtomist s, and
which arose from his cl ear real isat ion t hat that
primary and indispensabl e desideratum,

a v iew of the
whole

,
could never be obtained by a mere summation

of partial v iews ; hence, al so
,
his sense of the

dangers wh ich would bese t themedical art if it were
al lowed to fal l into thehands of a mere crowd of
compet ing special ist s wit hout any organising head t o
guide t hem .

In terms of fi l t rat ion, diffusion , and osmos is.
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SY NOP SIS OF CHAPTERS

BOOK I

CHAPTEB I

Di st inct i on between theeffect s of (a) theorganism’s p syche
or sou l (6) it s phys is or nat u re. Theau t hor proposes to
confineh imsel f to a cons iderat ion of t helat ter—t he
vegeta t ive—aspect of l i fe.

CHAPm 11

Defin it ion of terms. D ifferen t kinds of motion. A lterat ion
or qual i ta t i vechange. Refuta t ion of t heSoph i st s’ objec
t ion t hat such changei s on ly appa ren t , not real. The
four fundamenta l qual it ies of H ippocrates ( later A ris
tot le). Dist i nct i on between facul ty , act ivity ( funct ion ),
andeject (work or product ).

CHAPTER I II
I t i s by v irtueof thefour q ual it ies t hat each part f unct ions .

Someau t hori t ies subord inatet hedry and t hemoist
principles to t hehot and t hecold. W it

-
SEE M

here.
CHAPTER TV

Wemus t supposet hat therearefacul t ies corresponding in
number to t hevis ibleejects (or product s ) wi t h wh ich we
arefam iliar.

CHAPTER V
Genes is , growt h , and nut rit ion. Genesis (embryogeny) sub

d i vided in t o hist ogenesis and organogenes is . Growt h is
a t ridimensional expansion of t hesol id parts formed
during genesis. Nut rit ion.

X



SYNOPSIS OF CHAPTERS

CHAPTER VI
Theprocess of genes is (embryogeny) from i nseminat ion
onwards. Each of thesim le

,
elemen tary ,

homogeneous
part s (t i ssues) i s produced y a special blend of t hefour
rimary al terat i vefacu l t ies (such secondary al terat i ve
acu lt ies being as topoiet ic, nenrOpOictzc. etc. A special
funct ion and usealso corresponds toeach of t hesespecial
t i ssues . Thebringin of t heset issues t oget her in t o
organs and t hedisposafi of t heseorgans i s performed by
anot her facul ty cal led d iaplast ic, moulding, or forma

live.

CHAPTER VII

Wenow pass from genes is to growth. Growt h essen t ial ly a

pos t-nat al process ; it i n vol ves two fact ors , expansion
and nut rit ion , explained by analogy of a fami l iar ch i ld’s
game.

CHAPTER V II I
Nut ri t ion.

CHAPTER IX

Theset h reeprimary facul t ies (genes is , growth , nu t ri t ion )havevarious ot hers subserv ient to t hem.

CHAPTER X

Nut ri t ion not a simpleprocess. ( 1 ) Need of subsid iary
organs for t hevarious stages of al terat ion ,e.g. , of bread
in to blood, of t hat in t o bone, etc. (2) Need al so of
organs for excret ing t henon-ut i l izableport ions of t he
food ,e.g. ,

much vegetablemat ter is superfluous. (3 )Need
of organs of a t h i rd k ind, for d i s t ribut ing thepabu lum
t hrough t hebody.

CHAPTER XI

Nut ri t i on analysed i n to thestages of appl icat ion (prosthesis),
adhesion (prosphysis), and ass imi lat ion. Thes tages
il lust rated by certa in pat hological cond i t ions. D i fferen t
shades of mean ing of t heterm nut r iment.
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CHA PTER X I I

Thetwo ch ief med ico-ph i losoph ical schools—A t omis t and

Vi tal is t . H ippocrates an adheren t of t helat ter school
h i s doct rineof an original principleor “ nature” i n
every l iv ing t hing (doct rineof t heun i ty of the
organism).

CHAPTER XIII

Fai lureof A sclepiades to understand t hefunct ions of k idneys
and u reters . H i s hypo t hesis of vaporizat ion of imb ibed
flu ids i s hererefuted. A demonst rat ion of u rinary secre
t ion in thel i vi ng an imal ; t heforet hough t and art i s t ic
ski l l of Nat urev indicated. Refu tat i on also of A scle
piades

’
s di sbel ief i n t hespecial select i veact ion of purga

t i ved rugs .
CHAPTER X IV

Wh i leAsclepiades den ies in toto t heobv ious fact of specific
at t ract i on , Epicuru s gran t s t he fact , a l t hough h i s
at tempt to expla in it by t heat om ic hypot hes is breaks
down . Refu t at i on of t heEpicu rean t heory of magnet ic
at t ract i on . Inst ances of specific at t ract ion of t horn s
and an imal poi sons by med icament s, of moistu reby
corn ,etc.

CHAPTER XV

I t now being gran ted t hat t heurinei s secreted by the
k idneys , t her a t ionaleof t h i s secret i on i senqu i red i n t o .

Thek idneys arenot mechanica l fi lters, but areby virt ue
of t hei r naturepossessed of a specific facu l ty of at t rae
t ion .

CHA PTER XVI
lras ist ratus , again , by h i s favou ri teprincipleof hor ror men:

could neverexp lai n t hesecret i on of ur i neby thek idneys.
Wh i le, however, heacknowledged t hat thek idneys do
secreteur ine, hemakes no at tempt t o explai n t h i s ; he
ignores , bu t does not at tempt t o refute, t heH ippocrat ic
doct rineof specific at t ract ion. Servi le pos i t ion taken
up by A sclepiades and E ras ist rat us i n regard to t h i s
funct ion of u rinary secret i on .
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CHA PTER XVI I
Threeot her at temp t s (by adheren t s of t heErasist ratean
school and by Lycus of Macedon ia ) t o explai n how t he
k idneys cometo separateou t urinefrom t heblood. A ll
t hesei gnoretheobvious principleof at t ract i on .

BOOK II

CHAPTER I
order toexplain d i spersa l of food from al imen ta ry canal
v id t hevein s (anados is) t herei s no need t o i nvokewi t h
Erasi s t rat us, thehor ror racui, s incehereagain t heprin
cipleof specific at t ract ion is operat i ve moreover, blood
i s a l so dri ven forward by t hecompress ing act ion of t he
stomach and t hecon t ract ions of t heveins. Possib i l i ty,
however, of Erasist ratus’s fact or play ing a cer tain m inor

CHAP TER II

eErasist ratean idea t hat bi lebecomes separated ou t from
t heblood in t hel i ver because, bei ng t het h inner fluid , it

alonecan en ter t henarrow s t omata of t hebi le-duct s ,
wh i lethet h icker blood can on lyenter thewider mout hs
of t hehepat ic venules.

CHAPTER III

hemorpholo ical fact ors eu gested by Erasi s t rat us are
u i tei nadequatet o exp ain biological happenings .
rasis t rat us i nconsi s tent wi t h h i s own st atemen t s . The
immanenceof t hepkg/sis or nat ure; her shaping is not
merelyex ternal l i ket hat of a s tat uary , but i n vol ves the
en t i resubstance. In genes is (embryogeny ) t hesemen is
theact i ve, and t hemens t rual blood thepassi ve, princi
ple. A t t ract i ve, al terat i ve, and format i vefacul t ies of
t hesemen . Embryogeny i s nat urally fol lowed by
growt h t hesetwo funct ions d ist ingu i shed.
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CHA PTER IV

Unjus t ified claim by Eras is t rateans t hat t hei r founder had
associat ions wi t h t hePeripa tet ic (A r ist o tel ian ) school .
Thecharacter i st ic physiologica l tenet s of t hat school
(wh ich weieall an t icipated by H ippocrates) i n no way
agreewi t h t hoseof E ras i s t rat us, savet ha t bo t h recogni7e
thepurposefulness of Nat ure; i n pract ice, however ,
Eras is t rat us assumed numerous excep t i ons to t h i s prin
ciple. D i fficul ty of understand ing why herejected t he
biologica l principleof at t ract ion i n favour of anatomical
factors.

CHAPTER V

furt her diflicul ty rai sed by Erasis t ratus
’
s statemen t

regarding secret ion of bilein thel i ver.

JHAPTER VI

Thesameholds w it h nut ri t i on . Even if wegran t that veins
may ob t ai n t hei r nu t rien t blood by v irt ueof thehor ror
vacui (chap. i how cou ld t h i s expla in t henut ri t ion of
nerves ? Eras ist rat us

’

s hypot hes is of minu teelemen tary
nerves and vessels wi t h i n t heordinary vis iblenerves
s imply t h rows thed i fficu l ty furt her back And i s
Erasist ra t us

’

s mi nute s imple nervesuscep t ibleof

fur t her ana lysi s , as t heA t oniis ts wou ld as sume? If so ,
t h i s i s Opposed t o t heconcep t ion of a const ruct i veand
art ist ic Nat urewh ich Erasist rat us h imsel f shares wi t h
H ippocrates and thewri ter. And i f h i s mi nu tenervei s
real ly elemen tary and not fu rt her d iv i sible, t hen it

cannot , accord ing to h i s own s howing , con t ai n a cavi ty
t hereforet hehorr or vacui does not apply t o it . An d

how cou ld t h i s princi pleapply t o t heres t orat ion to its
original bu lk of a part wh ich had becomet h in t h rough
d isease, wheremoremat ter must becomeat tached t han
run s away ? A quot a t ion from Erasis t rat us shows t hat he
did acknowledgean “

at t ract ion,” al t hough not exact ly
in t heHippocrat ic sense.
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CHAPTER V I I

In t helas t resort , t heul t imatel i v ingelemen t s (Erasist ratus
‘

s

simp leves sels ) mus t draw i n t hei r food by v i rt ueof an
inheren t at t ract i vefacul ty l iket hat wh ich t helodes t one
exert s on i ron . Thus t he recess of anadosis , from
beginn ing t o end, can beexp s ined wi t hou t assuming a

horror vacui

CHAPTER VIII

Eras ist ratus
’
s d i sregard for thehumours. In respect . t o

excess i veformat ion of bi le, however, preven t i on i s bet ter
t han cure accord ingly wemus t consider it s pat hology.

Does blood pre-ex is t i n t hefood , or does it comein t o
ex is tencein t hebody ? Erasis t rat us

’
s purely anat om ical

explanat ion of drop vy. Heen t i rely avoids t heques t ion
of t hefour qual i t ies (e.g. t heimportanceof innateheat )
i n t hegenerat i on of t hehumours ,et c. Yet t heproblem
of blood-product ion i s no less importan t t han t hat of
ast ried iges t ion . Proof t hat bi ledoes not pre-ex i s t iu the
oed. Thefou r fundamen t al qual i t ies of H ippocrates and
A ri s t o t le. How t hehumours areformed from food taken
in t o t heveins : when heat i s in propor t ionateamoun t ,
blood resu l t s : when i n excess , bi le; when deficien t ,
ph legm. Variou s cond i t ions determi n ing cold or warm
temperamen t s . Thefour primary d iseases resul t each
from excess of oneof t hefour qual it ies. Eras i st rat us
unwi l l ingly acknowledges t h i s when heascr ibes t he
ind iges t i on occurring in fever t o impa iredfunct ion of t he
st omach . For what causes t h i s funct io taesa ? P roof
t hat it i s t hefever (excess of innateheat ).
I f

, t hen , heat plays so important a part in abnormal
funct ion ing. so must it also in normal (i.e. causes of
eucrasia i nvol ved i n t hoseof dyscras ia, of physiology in
t hoseof pat hology ). A l ikeargumen t explains t he
genesis of thehumours. Add i t ion of warmt h to t h ings
al ready warm makes t hem bi t ter ; t hus honey t urns t o
b i lei n peoplewho areal ready warm ; wherewarmth
deficien t , as i n old people, it t urns to u seful blood. Th is
i s a proof t hat bi ledoes not pre-ex i st , as such , in t he
food.

xlviii
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BOOK I I I

CHAPTER. I

recapi t ulat ion of certai n poin t s previously demonst rated.
Every part of t hean imal has an at t ract i veand an

al terat i ve(ass imi la t i ve) facul ty it a t t ract s t henu t rient
ju icewh ich i s proper to it . Assimi la t ion is preceded
by adhes ion (p rosphysis) and t ha t again , by appl ica t i on
(pr osthesis). Appl ica t ion thegoal of at t ract ion. I t
would not , however, befollowed by adhesion and

ass imi lat ion i f each part d id not al so possess a facul ty
for reta ining in posit ion t henu t rimen t wh ich has been
appl ied. A p riori necess i ty for t h i s retent ivefacul ty.

CHA PTER II

Thesamefacul ty t o beproved a poster ior i. I t s correspond ing
funct ion (ie. theact i va t i on of t h i s facul ty or po ten t ia l i ty)
well seen in thelargehollow organs, notably t heu terus
and s t omach.

CHAPTER I II

Exerciseof thereten t i vefacu l ty part icu larlywel l seen i n the
u terus . I t s object i s to a l low t heembryo to at ta in fu l l
developmen t t h i s being completed , a new facu l ty—t he
expulsi ve—h i t herto qu iescen t , comes in to play. Char
acterist ic sign s and sympt oms of

(pr
e
gn

a

n
c

y
. T igh t grip

of u terus on growingembryo, an accurateclosureof os
u teri during opera t ion of the reten t i ve facu l ty.

Di latat ion of 08 andexpuls i veact i v i t ies of uterus a t ful l
term , orwhen foetus d ies . Prolapsefrom undueexercise
of t h i s facu l ty. Roleof t hemidwi fe. Accessory muscles
in part uri t ion.

CHAPTER IV

Sametwo facul t ies seen in s t omach . Gumlings or borborygmi
Show t hat t h i s organ is weak and i s not gripping its
con tents t igh t lyenough. Unduedelay of food in aweak
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s tomach proved not to bedueto narrowness of pylorus
lengt h of stay depends on whet her d iwal ian (anot her
inst anceof t hecharacteris t ica lly vi tal proces s of al tera
t ion ) has t aken placeor not . Erasis t ra t us wrong in
at t ribu t ing d igest i on merely to t hemechan ical act i on of
thest omach wal ls . \Vhen d iges t i on completed , t hen
pylorus opens and al lows con ten t s to pass downwards ,
just as 03 u teri when developmen t ofembyro completed.

Cuar '

rsn V

If at t ract ion and el iminat i on always proceeded “

par i passu ,

t hecon ten t of t hesehollow organs ( i nclud ing gal l-bladder
and urinary bladder » wou ld never vary in amoun t . A

retent irefacu lty , t herefore, also logical ly needed . I t s

ex i stencedemonst rated Expuls ion determ i ned by q ua l i
tat iveand quan t i tat i vechanges of con ten ts.

“D iarrhoea
of s tomach. Vomi t ing.

CHAPTER VI

Every organ ic par t has an appet iteand a vers ion for thequal i
t ies wh ich areappropria teand forei gn to it respect i vely.

A t t ract ion neces .
~a r ily leads to a cert ai n benefi t recei ved .

This again necess i ta tes retent ion.

Cam V II

Interact ion between two bod ies ; thest ronger mas ters the
weaker ; a deleterious drug masters t heforces of t he
body, whereas food i s mas tered by t hem t h i s mas tery
i s an al tera t ion ,

and theamount of al tera t i on varies wi t h
thed ifferen t organs t hu s a part ial a lterat ion i seffected
i n mont h by sa li va , but much greater in s t omach , where
not only gas t r ic ju ice. bu t also bi le, pneuma, inna tehea t
(i.e. ox idat ion and ot her werful fact ors arebrough t
to bear on it need of cousi et ableal terat ion i n stomach

li
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as a t ransi t i on -s tagebetween food and blood ; appear
ancc of faeces i n in test ineano t her proof of great al tera
t ion effected i n s tomach . Asclepiades’s denial of real

g
ual itat ivechangei n s t omach rebu t ted. Erasis t rat us

’
s

enial t hat d igest i on i n any way resembles a boiling
process comes from h is t ak ing words too l i teral ly.

CHAPTER VIII

Erasi s t ra t us den ies t hat thes tomach exert s any pul l i n the
act of swa llow ing. That hei s wrong

,
however

,
i s proved

by t heanat omical s t ruct ureof t hes t omach—it s inner
coat w i t h longi tud inal fibres obviously act s as a v is a

front ’. (at t ract ion ), wh i lst its outer coatexerci ses t h rough
t hecon t ract i on of it s ci rcular fibres a v is a tergo (pro
nlsion) ; thelat ter al so comes in t o play in vomi t ing .

hest omach uses t heoesopha s as a k ind of hand, to

draw i n its food w i t h Theunct ions of t hetwo coat s
proved al so by v i vi sect i on . Swallowing cannot be
at t r ibuted merely t o t heforceof grav i ty .

CHAPTER IX

Thesefour facul t ies wh ich subserven ut ri t ion aret hus
apparen t in many d i fferen t parts of thebody.

CHAPTER X

Need for elaborat ing thes tatemen t s of theancient
o
physi

cians. Superior i ty of Ancien t s t oModerns. Th i s s tate
of affai rs can only berect ified by a real ly effi cien t
educat ion of you t h . Thechief requi s i tes of such an

educat i on .

CHA PTER XI

For thesakeof thefew who really wi sh t ru th , theargumen t
wi l l becon t inued . A th i rd k ind of fi bre—t heoblique
subserves retent ion theway i n wh ich t h i s fibreis

d isposed i n d i fferent coats.
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CHAPTER XII

I
‘

hefact or wh ich brings theexpul s i vefacul ty i n to act ion i s
essen t ial ly a cond i t ion of t heorgan or it s con ten t s wh ich
i s t hereverseof t hat wh ich determ ined at t ract ion .

Analogy between abor t ion and normal parturi t i on .

Whatever p roduces d iscomfort must beexpel led. That
d i scomfort al so determines expuls ion of con ten t s from
gal l-bladder i s not soeviden t as i n t hecaseof stomach ,
u terus ,urinary bla dder,et c. , but can belogical ly demon
s t rated.

CHAPTER X I I I

Expul sion takes placet h rough thesamechannel as at t ract ion
in st omach , gal l-bladder, u teru s ). Similarly the

del ivery (anadosis) of nu t rimen t to t hel i ver from the
food-canal r id t hemesenter ic veins may haveits d i rect ion
reversed Con t inuous give-and-takebetween d ifferen t
part s of thebody ; superior s t rengt h of certain part s is
nat ural , of ot hers acqui red. When l i ver con tai n s abund
ant food and st omach depleted, lat ter may draw on
former t h i s occurs when animal can get not h ing toeat ,
and so preven t s st arvat ion . Sim i larly, when onepart
becomes over~d is tended, it tends t o deposit its excess i n
someweaker part nea r it t h is passes it on to somest ill
weaker part , wh ich cannot get r id of it hencedeposits
of various k inds. Fur ther in stances of reversal of the
normal d i rect ion of anadosis from t hefood canal t h rough
t heveins. Such reversa l of funct i ons would i n any case
beexpected a pr ior i. In t hevom i t ing of i ntest inal
obs t ruct ion , mat ter may becarried backwards all t he
way from thein tes t ineto themout h ; not su rpri sing,
t herefore, t hat , under cer t a in ci rcumstances , food
material might bedri ven righ t back from t hesk in
surfaceto t heal imen t ary canal (e.g. in excessi vech i l l ing
of surface) not much needed to determinet h i s reversa l
of d i rect ion . Act ion of purgat i vedrugs upon terminals
of veins ; onepart draws from ano ther un t i l wholebody
par t icipates ; s imi larly i n in test i nal obst ruct ion , each
par t passes on theirri tat ing substanceto its weaker
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neighbour. Reversal of d i rect i on of flow occurs not

merely on occas ion but al so cons tan t ly (as in ar teries,
lungs , heart , etc. Thevarious st ages of norma l nut ri
t ion described . Wh thes t omach somet imes draws
back t hen ut rimen t it ad sed on t o port al veins and
l i ver. A sim i larebb and ow in relat ion to thespleen.
Com ar ison of thepart s of t hebody to a lot of an imal s
at a eas t . Thevalves of theheart area provisi on of
Nat ureto preven t t h i s ot herwi seinev i t ableregurgi ta
t ion, t hougheven t hey arenot qu i teeffi cien t .

CHAPTER XIV

Thesuperficial ar teries , when t hey d i late, draw i n air from
t heatmosphere, and t hedeeper ones a fine, vaporous
blood from t heveins and heart . L igh ter mat ter such as

air will always bedrawn in i n preferenceto heavier ;
t h i s i s why t hearteries i n thefood-canal draw in prac
t ical ly noneof t henut r ien t mat ter con tai ned in it .

CHAPTER XV

Thetwo k inds of at t ract i on—themechan ical at tract i on of

d i lat i ng bellows and the“ physical ” (vi tal ) at t ract ion
by l iv ing t i ssueof nut rien t mat ter wh ich i s specifical ly
all ied or appropriateto it .

“

Theformer k ind—t hat
resu l t ing from horr or vacui—act s primari ly on l igh t
mat ter, whereas vi tal at t ract ion has noessen t ial concern
wi t h such mechanical fact ors . A hol low organ exercises ,
by v i rt ueof it s cavi ty, theformer k ind of at t ract ion , and
by vi r t ueof t hel i v ing t i ssueof it s walls , t hesecond k ind.

Appl icat ion of t h i s to quest ion of con ten t s of arteries
ana s tomoses of ar teries and veins. Foramina in inter
vent ricular septum of hear t , al lowi ng someblood t o pass
from right t o left ven t ricle. Larges izeof aor ta probably
duet o fact t hat it not merely carries t hepneuma
recei ved from thelungs , but also someof theblood
wh ich percolates t hrough sept um from righ t ven t ricle.
Thus arteries carry not merely pneuma, but also some
l ight vaporous blood , which certain part s need more
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than t heordi nary t h ick blood of theveins . Theorgan ic
part s must havet hei r blood ‘ supply sufficien t ly near to
al low t hem t o absorb it comparison wi t h an i rrigat i on
system in a garden . Deta i ls of t heproces s of nu t ri t ion
i n t heu l t ima tespecific t i ssues somearenour ished from
theblood d i rect ly ; in ot hers a series of in termed iate
stages mus t precedecompleteass imi lat ion forexample

,

marrow is an in termediatestagebetween blood and

bone.
From thegeneral i sat ions arri ved at i n thepresen t work

wecan deducet heexplanat i on of al l k inds of part icu lar
phenomena ; an ins tanceis gi ven , showing theoo-opera
t i on of var ious fact ors previously d iscussed.
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1 That i s “On theNat ural Powers ,” thepowers of t he
P hysis or Nat ure. By t hat Galen pract ical ly means what
weshould cal l thephysi olog ical or biological powers , t he
characteris t ic facu l t ies of t hel i v ing organism ; h i s Phys is
i s thesubconscious v ital p’mcipleof theanima l or plan t .



GALEN

ON THE NATURAL FACULTIES l

BOOK I

I

SINCE feel ing and volunta ry mot ion arepecul iar to
an imal s, whilst growt h and nu t rit ion arecommon to

plant s as well, we may look on t heform er as effect s 2
of the3011 1 3 and thelat t er as effect s of thenature.4
And if t here be anyone who al lows a share in soul
to plant s as well, and separates t hetwo kinds of
soul, nam ing thekind in quest ion vegetative, and the
ot her sensory , t his person is not saying anyt hing else

,

al t hough his language is somewhat unusual. We
,

however
,
for our part , areconvinced t hat the chief

merit of language is clearness, and we know that
nothing det ract s so much from t his as do unfam il iar
t erms ; accord ingly weemploy t hose terms which
thebu lk of people areaccust omed t o use

,
and we

say that animal s aregoverned at once by t heir soul
and by t heir nat ure, and plant s by the ir nat ur e
al one , and that growt h and nut rit ion arethe effect s
of nat ure,

'

not of sou l .

LikeA ristot le, however, healso ascribes quasi
o v ital pro

part ies to inan imatet h ings , cf. In t roduct i on , p. x xvii.
2 Bryan , hererendered aneffect , is l i teral ly a work or deed ;
st rict ly king, it i s somet h i ng done, completed , as d i st i n
guished romenergeia , wh ich i s t heact ual doing, theact iv ity
wh ich produces t h i sergon. cf . p . 13 , and In t rod uct ion , p . x xx .

3 Gk. p syche, Lat . anima. Gk. physis , Lat . na tu ra .

3
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ON THE NATURAL FACULTIES
,

I I

THUS we shal l enqu i re, in thecourse of t his
t reat ise, from what faculties t hese e ffect s t hemselves,
as wel l as any ot her effect s of nat ure wh ich t here
may be, take their origin .

First , however, wemu st dist inguish and explain
clearly t hev arious terms which wearegoing to use
in t his t reat ise, and t o what t hings weapply them
and thi s wil l prove t o be not merely an explanat ion of
terms but at thesame time a demonstration of the
effect s of nature.
When

, t herefore, such and such a body undergoes
no change from its exi st ing stat e, we say that it i s
at rest ; but , i f it depart s from t his in any respect
wet hen say t hat in t his respect it undergoes motion.

1

Accordingly
,
when it depart s in various ways from

it s pre-ex ist ing stat e , it will be said to undergo
various kinds of mo t ion . Thus

,
i f t hat which is

whitebecomes black , or what i s black becomes
whit e, it undergoes mot ion in respect to colour ; or
if what was previously sweet now becomes bitt er, or,
conversely, from being bit t er now becomes sweet , it
wi l l be said to undergo mot ion in respect t o fl avour ;
to bot h of t hese inst ances, as wel l as to t hose
previously mentioned, we shal l apply the t erm

qualitat ivemotion. An d furt her
,
it is not only t hings

which arealtered i n regard to colour and flavour
which , we say, undergo mot ion when a warm t hing
becomes cold, and a cold warm

,
here too we speak

of its undergoing mot ion ; similarly al so when any

Motion (k ines is) i s A r ist ot le’s general term for what we
wou ld rat her call change. I t includes various k inds of change,
as wel l as movement proper . cf. In t roduct ion , p. x x i x.
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ON THE NATURAL FACULTIES
,
I . 11

thing moist becomes dry, or dry moist . Now, the
common t erm which we apply to all t hese cas es i s
alteration.

f

This is one kind of motion . But t here is anot her
kind which occurs in bodies which change t heir
posit ion, or as we say, pass from one place t o anot her ;
thename of t his i s t ransference.1 4
These two kinds of mot ion, t hen, aresimple and

primary
,
whil e compounded from them we have growth

and decay ,

2
as when a smal l t hing becomes bigger,

or a big t hing smal l er
,
each reta ining at the same

time it s particular form. And two ot her kinds of
mot ion aregenes-is and destruction,3 genesis being a

coming into exi st ence,4 and dest ruct ion being the
opposit e.
Now

,
common to all kinds of motion is changefrom

thepre-existing state, whilecommon to all condit ions
of rest i s retent ion of thepre-exis ting state. The
Soph ist s, however, while al lowing t hat bread in turn
ing int o blood becomes changed as regards sight , tast e,
and t ouch , wil l not agree t hat t his change occurs in
real ity. Thu s some of t hem hold t hat all such
phenomena aret ricks and i llusions of our senses ;
thes enses, t hey say, areaffected now in one way,
now in anot her, whereas t heunderlying substance
does not adm it of any of t hesechanges t o wh ich the
names aregiven. Others (such as Anaxagoras)

5 wil l
have it t hat theq ual it ies doex ist in it , but t hat t hey

Preformat i on i st ” doct rineof Anaxagoras To him the
apparen t al terat i on in q ual i t ies t ook placewhen a number of
mi nutepreex is t ing bod ies , all bea i ing t hesamequal i ty,
camet oget her in sufficient numbers to impress t hat qual i ty
on thesenses . Thefact or wh ich un i ted t hem inuteq ual i ty
bearers was Nous . “ In t hebegi nn ing , says Anaxagoras,
“
all t h ingsex i sted toget her—t hen cameNous and brough t

t hem i nto order.
7
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tained t hecoun t less forms of mat ter as such wh ich t he
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ON THE NATURAL FACULTI ES, I . 1 1

need to recognize the completea lteration of substance.
In this way, nobody will suppose that bread repre
sents a kind of meeting-place 1 for bone, fl esh

,
nerve

,

and all theother parts, and t hat each of these
subsequent ly becomes separated in the body and

goes to join its own kind ; 2 before any separat ion
takes place, the whol e of the bread obviously becomes
blood ; (at any rate, if a man takes no ot her food
for a prolonged period, he will have blood enclosed
in his veins all thesame).3 And cl early thi s dis
proves the view of those who cons ider the elements ‘

unchangeabl e, as al so, for t hat matter, does the oil
which is entir ely used up in the flame of the lamp

,

or the faggots which, in a somewhat longer time
,

t urn into fire.
I said, however, that I was not going to enter into

an argument wit h these peopl e, and it was only
because theexample was drawn from thesubj ect
mat t er of medicine, and because I need it for the
present treatise, that I have ment ioned it . We shal l
then

, as I said, renounce our cont roversy wit h t hem,

since those who wish may get a good grasp of the
views of theanci ents from our own personal inves
t igations in t o th ese mat t ers.
The discuss ion which fol lows we shal l devote

entirely, as we original ly proposed, to an enquiry
into the number and character of the facult ies of
Nature, and what is the effect which each nat urally
Theseelus ivepart icles arerendered visibleand tangi bleby
therecess of nut r it ion, which comb ines t hem.

”

Thereforetheblood mus t havecomef rom thebread . The
food from t heal imentary canal was supposed by Galen to be
converted into blood i n and by theportal veins . cf. p. 17.

By
“elemen t s ” is meant al l homogeneous , amorphous

subs tances , such as metals , & c. , as wel l as theelementary
tissues.

1 I
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len t for theGreek term physis,wh ich is a principleimmanen t
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ON THE NATURAL FACULTIES, I . 1 1.—11 1

produces. Now, of course, I mean by an effect 1 that
which has already come int o exis tence and has been
completed by t heactivity

2 of t hese facult ies—for
example, blood, flesh, or nerve. And act irity is the
name I give t o theactivechange or mot ion, and

thecauseof t h is I cal l a fac ulty. Thus, when
food t urns int o blood, themot ion of thefood i s
passive, and -t hat of thevein act i ve. Sim ilarly,
when thel imbs have t heir posit ion alt ered, it i s t he
muscl e which produces, and thebones which under
go themot ion . In t hesecases I cal l themot ion of
thevein and of t hemuscl e an activity, and t hat of
thefood and t hebones a symptom or affection,3 s ince
thefirst group undergoes alteration and t hesecond
group is merely transported. One might , t herefore,
al so speak of theactivity as an efi

'

ect of Nat ure 4
for example, diges t ion, absorpt ion? blood-product ion ;
one could not , however, in every case call t heeffect an
act ivity t hus flesh is an effect of Nat ure, but it is, or
cou rse, not an act iv ity. I t i s, t herefore, clear t hat
oneof t hes e t erms is used in two senses

,
but not t he

other.

I 'r appears t o me, t hen, t hat thevein, as wel l as
each of t heot her part s

,
funct ions in such and such a

way according to t hemanner in which thefour qua li
in theanimal i t sel f, whereas our term “ Nature” sugges t s
someth i ng moret ranscenden t weareforced often , however ,
toemploy it in defaul t of a bet ter word . cf. p . 2, note1 .

5 In Greek anadosis . Th i s process includes two s tages
( 1 ) t ransmi ss ion of food from al imen ta ry canal t o l i ver (rat her
moret han our absorpt ion (2) fur t her t ransm is sion from
liver to t issues . A nadosis is li t . a y ielding ‘up, a del i very
it may somet imes berendered d ispersa l . D i st ribu t i on
(diadosis) is a furt her st age; cf. p . 163 , note4. 1 3
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ON THE NATU RAL FACULTIES, I . m

ties 1 aremixed. There are, however, a cons iderable
number of not undistinguished men—philosophers
and physician s—who refer action to theWarm and the
Cold, and who subordinat e to t hese, as passive, t he
D ry and th e Moist ; Arist ot l e, in fact , was thefirst
who att empted to bring back t hecauses of the
various special act i v i ties t o t heseprincipl es, and he
was followed lat er by theSt oic school . These lat ter,
of course, could logically make act ive principles of

the Warm and Cold, s ince t hey refer the change of
theelement s t hemselves int o oneanot her to certain
difl

’itsiom and condensaztions .

2 This does not hold
of Ari st ot le, however ; seeing t hat he employed the
four qual iti es t o explain t hegenesis of t heel ement s,
he ought properly t o have al so referr ed thecauses of
all thespecial act i vi t ies t o t hese . How is it t hat h e
uses thefour quali t ies in his book On Genesi s and

Dest ruct ion, whilst in his Met eorology
,

”
his

Problems
,

”
and many other works he uses t hetwo

only ? Of course , if anyone were to maintain t hat in
thecas e of animal s and plant s theWarm and Cold
aremoreactive, theDry and Moist less so, he migh t
perhaps have even H ippocrat es on his side but if he
were t o say t hat t h is happens in all cases, he wou ld,
I imagine, lack support , not merely from Hippocrat es,
but even from Arist otle h imself—if, at l east , Ari st ot l e
chose to remember what he himsel f taugh t us in his
work On Genesis and Dest ruct ion,

”

not as a matter
of simpl e stat ement , but wit h an accompanying
demonst rat ion. I have, however, al so invest igat ed
t hese questions, in so far as t hey areof val ue to a

physician, in my work On Temperament s ."

Sinceheat and cold tend to caused iffusion and condensa
t ion respect ively.



GALEN

IV
(

H 3
'

01
5

15 315va7LL9 81) 7 6129 (pl exlr lv 77 a l/La7 o

7r02
'

r77 2/c7
‘

7 wpooayopevop évn Ka i 7rc
'

ioa 3
'

570m
3v va7L29 eu 7 g?) 7rp09 7 L vevo777 a t ° 7rpw7 w9 7261)

e
yop 7 779 evep'

yela 9 aL7 L
'

a , 77377 36 km 7 ou epyov
xu 7 a o v/LBcBn/cm. aMt s i

'

nep 77 a L
’

7 L
'

a. 7rp09

7 2, 7 ou «
yap v 7r a v 7 779

L

yev07te
'

v0v
,
aay ou, 7 0017 3

oMt cov ev 3777t ov , 07 L it a l. 77 3v va/LL9 eu 7 3)
7r
p
69 7 L. Lca

‘

L 7Le
'

xp
L 7 all wyvowLLev 7 77V ov aL

'

av

7 779evep7 0150 779 315va7LLv a v 7 77u ovopa é
'

opev ,
elv a l 7 2va Xe'yov 7e9ev 7 a29 (pXexlr lv a L

,
LLa 7 077 0L777 2

x 77
'

v , 00021 157 079 36 rca v 7 77 KOLM
'

LL 7re7r'rL/c77v law 7 77

xap3la od>v 7 7227c77v xa l [6619 e/cao '

rov 7 6315 £12)»w
L
’

3L
'

a v 7 Lva 7 779 I I Ica 7 u 7 0 LLopLOV evep'yela9. 62
5
7e

ov u p 6903cp péZOt ouLev efevpnoew, ovrooaL 7 s Ka i

07702a2 7 Lve9 aL 3
v

v v a7uet 9 eL
’

oL
'

v , (L770 7 07V ep'

ywv

a 157 wu apx7 éov
' exa o 7 0v f

yap a v 7 wv v
'
rro

evepfyeLa 9 r
yuyve7 a2 xa i 7 0157 a7v exao 7 779 7rp0777 627 a l

7 29 aL7 La .

V

”
Epya 7 av v 7 779 (17 1506079 67 1, yen xvovpe

'

uov 7 15

m u 3La 7r7t a 7 7 0/Lévov 7 ou {0001} 7 d 0 157L7ra v 7 80 7 L

7 07) deb/ M7 09 popLa , yet/15 7796157 09 3s KOLVOV 64>
amaow é

'

p
'

yov 77 6L9 7 0 7 é7teL0v elca'0'

7 w p é7 6009f
drwyn xaL

l
ama. 7 um? 77 p éxpL 7 ou 3v va 7 0v

3Lau0v 77.

Eve'pfyeLaL 3
’

£77 2 7 p202 7 029 eLp777Lév0L9 epfyOL9
7 pe29 e’g

’

away/C779, e
'

ci) exaa '

rq) ,
u.2a,

r

yéveow 7 6 Km

1 6



https://www.forgottenbooks.com/join


GALEN

V I
a ufn0L9 xa

‘

L 9pexlrL9. 800» 77 7
7 6176029 aux

0 A 9 I A I Q 9

a 7r7t 77 7 L9 evepfyeLa. 7 779 (pvoewsy an . GEaXXOLsI I I
(00

‘e 7 6 rea l. 3La 7r7t ci0ew9 0 1517967 09 . 2
'

17aI A A
r
yap 00 7 0v 17 7 617777 a L xa

‘

L vevpov ica l (ph i? Ka i 7 0717
317»v é

’

fca0 7 017, dXM LofiofiaL
p

7 7717 bnoBeBknI I A
pe

’

vnv 01
’

70La 17, 759 7 27 1767 414 7 0 {cpow 2170. 8é xa iA I
O

'

Xfl/LCL 7 0 36017 it a l Ka i k atko7 77ra9 7 t z7a9I
xa i cin o¢v 0 629 xa l 0v7q 150 € L9 xai 7 ci7t 7ta. 7 21

7 01a 1
'

57 a x7 77
'

0 777 aL, 3La 77 7t ci7 7 609a2 xpr
‘

7 t oLI I A A

ou
,
u.ev 7717 01502047, 617 377 it a l fiknv 7 0v £95017 xakwv ,A A I

(139 7 779 176 1179 7 a ffiXa rea l. 7 779 eixov09 7017 m77pol7,
0157c 2217 dpdpmw.

(

H 8
7 w 7 1

8
l 9

8
I

u v §770L9em 00L9 607 1 Ian La0 7 a0L9 team,

A I fl A A
7L777c09 xa l 7r7t a 7 09 xa l Bd909 7 0717 0 repewv 7 0v

0 I Q Q I Q
{fpo

v popLa
i v , a wn-sp

a

lt d } 3
$
a 7r7t a0L9 7717, 77 3s

Opexlrw 7rp006
’
60 29 7 029 a v 7 0L9 a vev 3La0 7 a0 6w9.

Ilepi npa
'

77 779 01
3

17 7 739 7 617606079 ei
’

vrwaev , 7317 65
dkk020306a39 0

'

Ka i 3La 7rkdoec09 61 657071 6 17

7 57 1760961 2.

Ka 7 a ,87t 779é177 09 37} 7 073 0 7re'p7La 7 09 659 7 7717

727§7 pa 17 629 7 7717 7 7717, 0153317 7 2170 3La¢ép62, xpovow
7 20317 a

'

7p207Le
'

170L9 ndpn oMt a 0v vl0 7 a7 a 2 popLa
«
yevvwaévm 01505019 67p67 777 L xa i E77p67 777 2 xa i

xlr vxp07 777 2 Ka i 06pa0
'

7 777 Lxa i 7 029 (L
'

Mt omfin a0w,

Genesis corresponds to theint rauteri nel i fe, or what we
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means t heorderin g of t heset issues intoorgans (organogenes is ).
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ON THE NATURAL FACULTIES, I . v .
—v i

namely, Genesis, Growth, and Nutrition. Genesis,
however

,
is not a simple act i vity of Nat ure, but is com

pounded of alteration and of shaping.

1 That is to say,
in order that bone, nerve, veins, and all ot her [tissues]
may come int o exist ence, theunderlying substance
from which the animal springs must -bea ltered and

in order that thesubstance so alt ered may acquire
its appropriat e shape and position, its cavit ies, out
growt hs, at tachments, and so fort h, it has t o undergo
a shaping or formativeprocess .2 One would be
j ust ified in cal ling t his substance which undergoes
alt erat ion thematerial of theanimal, just as wood i s
themat erial of a ship, and wax of an image .
Growth is an increase and expansion in l ength

,

breadt h, and t hickness of thesol id part s of the
animal (t hose which have been subj ected t o the
mould ing or shaping process). A

'

ulri lion is an addition
to t hese, wi thout expans ion .

Ls '

r us speak t hen,in thefi rst place
,
of Genesis,

which, as we have said, resul t s from alterat ion to

gether wit h shaping.

The seed having been cast int o thewomb or into
theeart h (for t here is no difference),8 then, aft er a

certain definit e period ,
a great number of part s

become const it uted in t hesubstance which is being
generated these differ as regards moisture

,
dryness

,

coldn ess and warmth,4 and in all theot her qualit i es
7
of . p . 25 , note4 .

Noteinadequateanalogy of semen wit h fert il ised seeds
of plant s (i.s. of gametew i t h zy gote). St rict ly speak ing, of
course, semen corresponds t o pollen . cf. p . 130, note2.

t hefour primary qualit ies ; cf. chap .
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Various secondary or deri vat i ved ifferences i n thet issues .
Notepre-eminenceof senseof t ouch .

9 DeA nima , i i . cl seq .

Lit homoeomcronn= of s imi lar part s t h roughou t , the
sameall t hrough .

” Herefers to theelemen t ary t issues ,
concei ved as not being suscept ibleof further analys is .
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ON THE NATU RAL FACULTIES, I . VI

which nat ural ly derive t herefrom .

l These deriva
tive quali t ies, you areacquaint ed w i t h, i f you have
given any sort of sci ent ific cons iderat ion to the

quest ion of genesis and dest ruction . For, fi rst and

foremost after thequali t ies mentioned come the
other -so cal led tangibled ist inctions, and after t hem
t hos e which appeal to tast e, smell, and sigh t .

Now
, tangibl e dist inct ions arehardness and softn ess,

v i scosity, friabil i ty, l ightness, heav iness, densi ty,
rarity

,
smoot hness, roughness, t hickness and t hin

ness ; all of these have been du ly ment ioned by
Aristot l e .

2 And of course you know t hose which
appeal t o tas t e, smel l, and s ight . Therefore

,
if

you wish t o know ' which al terat ive facult ies are
primary and elementary, t hey aremoisture, dry
ness

,
coldness

,
and warm t h, and if you wish to

know which ones ari se from thecombinat ion of
t hese, t hey wil l be found to be in each animal of a
number corresponding t o it s sensibleelements . The
name sensibleelements i s given t o al l the homogeneous 3
part s of the body

,
and t hesearet o bedetected

not by any syst em,
but by personal observat ion of

dissect ions .4

Now Natu re const ruct s bone, cart ilage, nerve, mem
brane, ligament , vein, and so fort h

,
at t hefirst stage

of theanimal ’ s genesisf’ employing at t his
.

task a

faculty which is, in general t erms, generative and

al t erat ive
,
and, in more'

detail , warm ing, chil l ing
,

drying, or moist ening ; or such as spring from the
That i s , by t hebodi ly eye, and not by t hem ind’s eye.

Theobserver is hereca l led an autop tes or “eye-w it ness.”
Our med ica l term autop sy t hus means l i teral ly a personal
inspect ion of in ternal part s , ord inar ily h idden .

Le. “
al terat ion ” i s t heearl ier of t hetwo s tages wh ich

cons t i tu teembryogeny or genes is .” cf . p. 18, no te1 .
2
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ON THE NATURAL FACULTIES, I . V!

blending of these
,
for example, thebone-producing,

nerve-producing, and cart ilage-producing facul ties 1

(since for t hesake of cl earness t hese names must
be used as well).
Now thepecu l iar 2 flesh of thel iver is of t his kind

as well, al so t hat of thespleen, t hat of thekidneys,
t hat of thelungs, and t hat of theheart ; so also
theproper substance of thebrain, st omach, gul let ,
int est ines, and ut erus is a sensibleelement , of sim ilar
part s all t hrough , s impl e, and uncompounded . That
is to say, if you remove from each of theorgans
ment ioned its art eries, veins, and nerves,3 the
substance remain ing in each organ is, from thepoint
of view of thesenses, s impl e and elementary. As
regards t hose organs consist ing of two d issimilar
coats,4 of which each is simpl e, of t hese organ s the
coat s aret heel ements— for example, thecoats
of thest omach, oesophagus, intest ines, and art eries ;
each of t hese two coat s has an al t erative facul ty
pecul iar to it , which has engendered it from the
menst rual blood of themot her. Thu s th e special
al terat ive facult ies in each animal areof thesame
number as t heelementary part s 5 ; and furt her,
theactivities must necessarily correspond each to one
of the Special part s, j ust as each part has it s special
use—for example, t hose duct s which ext end from
thekidneys int o the bladder, and which arecal led
u reters for these arenot art eri es, since they do not

pul sat e nor do t hey consist of two coat s ; and they

9 As weshou ld say, parenchyma (a term used by Brasis
t rat as).

3 Thesewereall theelemen tary t issues t hat A ris t ot le, for
example, had recognized ; o t her t i ssues (e.g. flesh a muscle)
hebelieved to becomplexes of t hese.
Or tunica. i.e. t issues.
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ON THE NATURAL FACULTIES, I . v 1.—v 11

t here i s nothing ineffective or superfluous, or capable
of being bet ter d isposed . This

,
however

,
I shal l

demonstrate in my work On the Use of Parts.

Passmenow t o thefacu lty of Growt h 1 l et us

fi rs t ment ion t hat t h is, too, i s present in the foet us
in utero as is al so thenu t rit ive faculty, but that
at t hat stage t hese two facul t ies are, as it were ,
handmaids to those al ready mentioned

,

2
and do not

possess in themselves suprem e authority. When
,

however
, theanimal 3 has at tained its complete s ize

,

then
,
during thewhole period following its birth and

un t il t heacme is reached, the faculty of growt h is
predominant , whil e the alterat ive and nut ritive
facu lt i es areaccessory—ia fact, act as its handmaids.
What , t hen, is the property of thi s faculty of growt h ?
To ext end in every direct ion that which has already
come in to exist ence—that is to say, thesol id pa rts of
thebody, the arteries, veins, nerves, bones, cartilages,
membranes, l igament s, and the various coats which
we have just cal l ed elementary, homogeneous, and
simple. And I shall stat e in what way they gain this
ext ens ion in every direction, fi rst giving an ill ustra
tion for the sake of cl earness.
Children take the bladders of pigs

, fil l them with
air

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

warm, but not to inj ur e them . This is a common

2 e. to theal terat i veand shaping facult ies (histogenet ic
and organogenet ic):

If theread ing is correct wecan only supposet hat Galen
meant theembryo.
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ON THE NATURAL FACULTIES, I . vn

game in the distr ict of Ion ia, and among not a few
o ther nations . As they rub

,
they sing songs, to a

certa in measure, time, and rhythm,
and all their words

arean exhortation to the bladder to increase in s ize .

When it appears to them fairly wel l distended, they
again blow air into it and expand it fu rther ; then
they rub it again . This they do sev eral times, unt il
the bladder seems to them to hav e become large
enough . Now

,
cl early

,
in these doings of the chil dren ,

the more the inte rior cav ity of the bladder increases
in size, thethinner, necessarily, does its substance
become. But, if the chi ldren were able to bring
nourishment to th is thin part, then they wou ld make
the bladder big i n the same way that Nature does.
As i t is

,
howev er, they cannot do what Nature does,

for to imitate this is beyond the power not only of
chi ldren

,
but of any one soev er ; it is a property of

Nature alone .
I t wil l now,

therefore
,
be clear to you that nut rition

is a necessity for growing th ings . For if such bod ies
were distended, but not at the same time nourished,
they would take on a fal se appearance of growth ,
not a true growth. And further, to be distended
in al l directions belongs only to bodies whose

growth is directed by Nature ; for those which are
distended by us undergo this d istension in one
direction but grow l ess in the others ; it i s im
possible to find a body which wil l remain entire
and not be torn through whil st we stretch it in

the three dimensions . Thus Nature alone has the

power to expand a body in al l directions so that i t
remains unruptured and preserv es completely it s

prev ious form.
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ON THE NATURAL FACULTIES, I . vn .
-1x

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

WE hav e, then, i t seem s , arriv ed at the subject
of Nutrition

,
which is the third and remain ing 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 activi ty is n71t 7i tion

,
and its cause is the

nutritivefaculty. Of course, the kind of activ ity
here inv olv ed is also an alterat ion

,
but not an altera

tion l ike that occurring at the stage of For
in the latter case something comes into existence
which did not ex ist prev iously, whil e in nutrition the
inflowing material b ecomes assimilated to that which
has al ready 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 hav e
been exhaustiv ely deal t with

,
and the animal would

appear not to need any others (being possessed of
the means for growing, for attain ing completion , and
for maintaining itself as long a time as possible),
this treatise might seem

'

t o be alr eady compl ete, and
to constitute an exposition of al l the faculties of
Nature . If, howev er, one considers that it has not

ie. not thepre-natal development of t issuealready
descr ibed. qf. chap. v i.
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ON THE NATURAL FACULTIES, I . 1

this law,

1 ev ery animal needs sev eral organs for
altering the nutriment. For in order that the yell ow
may become red, and the red yel low, one s impl e

process of al teration is requir ed, but in order that
the white may become black, and the black wh ite,
all the intermediate stages areneeded .

2 So al so
,
a

thing which i s v ery soft cannot all at once become
v ery hard, nor viceversa ; nor, similarly can anything
which has a v ery bad smel l suddenly become quite
fragrant, nor again , can the conv erse happen.

How
,
then, could blood ev er turn into bone, with

out hav ing fir st become, as far as possibl e, thickened
and white ? And how could bread turn into blood
without hav ing gradual ly parted with its white
ness and gradual ly acqu ired redness ? Thus it is
quite easy for blood to become flesh ; for, if Nature
thicken it to such an extent that it acqui res a

certa in 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 parti cularly l ett uce, beet, and the l ike
, re

quire a great deal of alteration in order to become

This, then, is one reason why there areso many
organs concern ed in the alteration of food . A
second reason is the nature of the superjluilies.

3 For
,

as we areunable to draw any nourishment from

grass, although this is possibl e for cattle, s imi larly
we can deriv e nourishment from radishes, albeit not
3 Not quiteour wasteproducts, sincethesearecon

sidered as being partly synthetic, whereas t heG reek perme
111010 weresimply superfluous substances wh ich could not be
used and weret hrown as ide.
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ON THE NATU R AL FACULTIES, 1 . x

to the same extent as from meat ; for almost the
whol e of the latter is mastered by our

_

nat ures l ;
it is transformed and altered and constituted useful
blood ; but, i n the radish, what is appropriate

2
and

capabl e of being altered (and that only with ditfi
culty

,
and with much labour) i s the v ery small est

part ; almost the whole of it is surpl us matter
,
and

passes through the digestiv e organs, only a v ery
l ittle being taken up into the v ein s as blood—nor is
this itself enti rely uti l isabl e blood . Nature, there
fore

,
had need of a second process of separation for

the superflu it ies in the v eins . Moreov er, these super
fluit ies need, on the one hand, certain fresh routes to
conduct them to the outl ets

,
so that they may not

spoil th e useful substan ces, and they a lso need
certa in reservoirs, as it were

,
in wh ich they are

col lected til l they reach a sufficient quantity
,
and

arethen discharged.

Thus, then, you hav e di sco v ered bodily pa rts of _

a

second kind, consecrated in this case to the [removal
of the] superfluit ies of the food . There i s

,
howev er

,

al so a third kind
,
for carrying the pabul um in ev ery

direction ; these arel ike a number of roads inter
sect ing the whol e body.

Thus there is one entrance—that through the
mouth —for all the v arious articl es of food . What
receiv es nourishm ent, howev er, is not one singl e part ,
but a great many parts, and these widely separated
do not be surprised, therefore, at the abundance or

organs which Nature has created for the purpose 01
nutrition . For those of them which hav e to do with

p. 3 19, note2. With Galen'

s oixetos and m amas wemay
comparetheGerman terms a gen and

‘

fremd used by Aber
halden in connection wi th his t heory of defensi veferments in



GALEN

ofiu'
ra Wpowapaoxevdé

'eL 7 7
‘

7V e
’

7rL1
'

1f86Lov e
'

tca
'

a
'
rcp

[1.0p Tpocpn
'

v , TL). 86 3La /Lv eL 7 a wepLTTaS/La '

ra

Ta 6 7rapa 7re/L7reL, 7 a 3
’

vwoBéxe’rLLL, 7 d 8

éxxv eL, 7 a 8
’

0802 7 179 Wax/ 7 17 ¢op£i9 eLoL v

xpn
a

'

rwv xv v , wa
'

r ewrep Bo eL 7 a 9 Suva/Lem
7 779 ¢v aew9 a 7ra 0'

a9 expafiew, v vrep exao '

r ov

7 06m mLiv ei’n O
'

OL 7 umUp
f

ya
'

vwv émmcewréov .

Apxr) 8
’

LLL
’

J
'

rwv 7 179 3L8aa /LLLXLLL9, oa a ll 'rov

Te'M uq e'y'yv 9 epfya 7 6 7 779 gbv oeais‘ eon Ica l [LopLa
xa L Suvapew awrwv .

Au
'rau Se87) wa kw a ua/Lvno

'

re'ov mow Tov

Te'kov 9, ovvrep eve/ca. 7 oa a v
‘

ra 7 6 zea l. Tam ik a 7 1)

(pvoeL BGS a ovp
f

yn
'

raL p opLa .
'
TO [.Lév ouv

”
ovopa

TOU «10 7erea l 7rp0
‘

re
p
ov em aL,

9pe
'

xh 9
‘
o 36 xa

'
r& m um/La Xo'yo9 O;LOLw0

'

l,9 TOU

Tpécpov
'

ros
‘
TLp 7 pe¢pp

évw. a m. 8
’

a v
'm r

yevq '

raL,

wponynaaafiaL xpn 7rpoogbv 0
'w, Z

'

VLL 5
’ e’fceivn,

wpoafieow. s
’

7reL3av r
yap v L

’

Lry
f

yeL
'

wv

o péhkwv Hpe
'

xlrew o
'
r Lov v 7 am TOU {aiov pap y

v o9, 6L9 a 7rav aw a
y

8Lao'

7reL'pe7'LLL 7rpw
'

rov ,

é
'

fl
'eL'ra 7rpoo

'

rL06 'raL Ica 7reLTa 7rpoa <j>vef aL xa L

7eXéw9 opowv nu .

1 Transit , cf. p. 6, 110te1 .

i.e. of t hel iving organism, cf . p . 2, noteI .
i s . with nutrition.

Wemigh t perhaps say , moreshortly, ‘‘assimi lation of
food to feeder, or, “ of food to fed ” Linacre renders ,
nutrimenti cum nutrito assimilat io.

”
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,
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—x1

alteration preparethe nutriment sui tabl e for each
pa rt ; others separate out the superfluit ies ; some
pass these along

,
others store them up, others ex

crete them ; some, again , are paths for th e trans it 1

in al l directions of the utilisablej u ices. So, if you
Wish to gain a thorough acquaintance with al l the
faculti es of Nature,2 you wil l hav e to consider each
one of these organs.
Now in giving an account of these we must begin

with those effects of Nature, together with their
corresponding parts and faculties, which are closely
connected with the purpose to be ach iev ed ?

Le'r us once more, then, recal l the actual purpose
for which Nature has construct ed al l these pa rts . I ts
name

,
as prev iously stated, i s nutrit ion, and the defini

tion co rresponding to the name is an assimila tion of
that which nourishes to that which receives nourishment .‘
And in order that this may come about

,
we must

assume a prel iminary process of adhesion
,

5 and for
that, again , one of presentation.

6 For Whenev er the
j uice which i s destined to nourish any of the parts of
the animal is emitted from the v essels

,
it is in the

first place dispersed all through this part
,
next it is

presented, and n ext it adheres, and becomes com

pletely assimilated .

Lit. prosphysis, Lie. attachment , implantation.

Lit. prosthesis , “ appos ition .

” Oneis almost tempted to
retain t heterms pr osthesis and prosphysis in trans lat ion , as

they obv ious ly correspond much more closely to Galen’s
physiological conceptions than any English or semi-English
words can.
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ON THE NATU RAL FACULTIES
,
I . x1.—xu

A lso
,
that which is stil l contained in the v eins

,
and

sti l l more, that which is in the stomach, from the fact
that it is destined to nourish if properly elaborated,
has been cal l ed nutriment.” Similarly we ca l l the
various kinds of food nu triment,” not because they
are al ready nourishing theanimal , nor because they
exist in the same state as the material which actually
is nourishing it, but because they are abl e and
destined to nou rish it if they be properly elaborated .

This was also what H ippocrates said, vizz, Nutri ‘
ment is what is engaged in nourishing

,
as al so is

quasi-nutriment, and what is destin ed to be nutri
ment.” For to that which is al ready be ing ass imi
lated he gav e the name of nutriment ; to the similar
mate rial which is be ing presented or becoming
adherent, the name of quasi-nutriment ; and to ev ery
thing else— that is, contained in the stomach and
v eins— the name of destined nutriment .

IT is quite cl ear, 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 assimi lation does not

occur in real ity, but is merely apparent ; these are
the peopl e who th ink that Nature is not art istic, that
shedoes not show forethought for the animal 's
welfare, and that she has absol utely no nativ e powers
whereby shealters some substances, attracts others,
and discharges others .
Now, speaking generally, there have arisen the

fol lowing two sects in medicin e and philosophy

4 3
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ON THE NATURAL FACULTIES, I . 11 11

what is foreign . Further, shesk ilfu lly moulds ev ery
th ing during the stageof genesis ; and she also pro
v ides for the creatures after birth, employing here
other faculties again

,
name ly, one of affection and

forethought for offspring, and one of soc iabil ity and
friendship for kindred . According to the other
school

,
none of these things exist in the natures 1 [of

liv ing things], nor is there in the soul any original
innate idea , whether of agreement or differen ce, 01
separation or synthesis

,
of justice or inj ustice, of the

beautifu l or ugly ; al l such things, they say, arise in
us from sensat ion and through sensat ion, and animals
are steered by certai n images and memories .
Some of these peopl e have ev en expressly declared

that the soul posse sses no reasoning faculty
,
but that

we are l ed l ik e cattle by the impression of our senses
,

and are un able to refuse or dissent from anything.

In their v iew, obviou sly, courage ,wisdom,
temperance

,

and self-control are all mere nonsense, we do not
lov e either each other or our offspring

,
nor do the

gods care anything for us. Thi s school also despises
dreams, birds, omens, and the whole of astrology,
subj ects wi th which we hav e dealt at greater l ength
in another work

,

2 in which we d iscu ss the v iews
of Asclepiades the physician .

3 Those who wish to

do so may fami l iarize themselves with these a rgu
ments

,
and they may also consider at th is po int which

of the two road s lying before us i s the better one to
take . Hippocrates took the first-mentioned . Ac co rd
ing to this teaching, substance is one and is subj e ct
to a lteration ; there is a consensus in the move
1 For “ natu res ” in theplural , invol v ing t heidea of a

ne
p
aratenature immanent in each individual

, cf . p . 36,note 1 .

A los t work .

3 For A sc lepiades v . p . 49
,
note 5 .
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9
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'

.e. “ appropriated ” ; very nearly “ assimilated."
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ON THE NATURAL FACULTIES, I . 1111 1

Erasist ratu s, P raxagoras,1 and all other physicians
of eminence

,
but practi ca l ly every butcher is aware

of this
,
from the fact that he dai ly 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
ist ic use and faculty. But, ev en leaving the butchers
aside, al l peopl e who suffer ei ther from frequent
dysuria or from retention of urine ca ll themselv es
“ nephriti cs,

” 2 when they feel pain in the loins and

pass sandy matter in their water.
I do not suppose that Ascl epiades ev er saw a stone

which had been passed by one of these sufferers, or
observ ed that this was preceded by a sharp pa in
in theregion between kidneys and bladder as the
stone trav ersed th e ureter, or that, when the stone
was passed, both the pain and the retention at once
ceased . I t is worth whil e, then, l ea rn ing how his

theory accounts for the presence of u rine in the
bladder

,
and one is forced to marv el at the ingenuity

of a man who puts as ide these broad
,
clearly v is ible

rout es
,

3 and postulates others which are narrow
, in

v isibl e—indeed
,
en tirely imperceptibl e . H is Vi ew,

in fact, is that the flu id which we dr ink passes into
the bladder by being resolv ed into v apours

,
and that

,

when these have been again condensed
,
it thus

regains it s prev iou s form, and t urns from v apour into
fluid . He simply looks upon the bladder as a sponge
or a piece of wool

,
and not as the pe rfectly com

pact and impervious body that it i s
,
with two v e ry

1 Diocles of Carystus was t hech ief representative of t he
Dogmatic or Hippoc rat ic school in t hefi rst half of t hefourt h
century B .c. P raxagoraswas his d isciple

,
and fol lowed him in

theleadersh ip of t heschool. For Erasistratus , cf . p . 95et seq .

3 Sufferers from k idney trouble Theu reters .
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,
I . 11 1 11

through ev erything which in any way comes in con
tact with them

,
and wil l n ev er come to a standstil l .

But
, if th is be assumed, then they wil l trav erse not

merely the peritoneum but also the epigastrium, and
wil l become dispersed into th e su rrounding air ;
otherwis e they wil l ce rtainly coll ect under the skin .

Ev en these considerations, howev er, our present
day Asclepiadeans attempt to answer, despite the
fact that they always get soundly laughed at by all
who happen to be present at their diSputat ions on
th ese subj ects—ao difficul t an ev il to get ri d of is
th is sectarian partizanship, so excessiv ely resistant
to all cleansing processes, harder to heal than any
itch !
Thus

,
one of our Sophists who is a thoroughly

hardened disputer and as skil ful a master of language
as there ev er was

,
once got into a discussion with me

on this subj ect ; so far from being put out of

countenance by any of the abov e-mentioned con
sideration s, he ev en expressed his su rpris e that I
should try to overturn obv ious facts by ridiculous
arguments ! “ For,

” said he
,

“ one may clearly
observ e any day in th e case of any bladder, that, if
one fil l s it with water or air and then ties up its neck
and squeezes it al l round, it does not let anything out
at any point, but accurately retain s al l it s contents .
And surely,

” said be, “ if there were a ny l arge and

perceptibl e chann e ls coming into it from the kidneys
the l iqu id would run out through these when the
bladder was squeezed

,
in the same way that i t

entered 1 Having abruptly made these and

1 Regu rgitation, however, is prevented by t hefact that
theu reter runs for nearly oneinch obliquely through t he
bladder wall before opening into its cavity, and thus an
effi cient val veis produced.
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l5irect denial of A ristotle s d ictum that “ Nat ii redoes

noth ing in vain.

” Wearereminded of t heview of certain
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ON THE NATURAL FACULTIES , I . xi u

well d ilated. We were, th erefore, fu rther compel led
to show them in a still liv ing animal, the urine
plain ly running out through the ureters into the
bladder ; even thus we hardly hoped to check the ir
nonsensical talk .

Now the method of demonstration is as follows .
One has to div ide the peritoneum in front of the
u reters

,
then secure these with l igatures, and next,

hav ing ba ndaged up the animal, l et h im go (for he
wil l not continue to ur inate). After th is on e loosens
the ext ernal bandages and shows the bladder empty
and t heureters quite fu ll and distended—in fact
almost on the point of ruptur ing ; on remov ing the
l igature from them, one then plainly sees the bladder
becom ing fi l l ed with urine.
When this has been made qu ite clear, then, before

the animal urinates, one has to tiea l igature round
his penis and then to squeeze the bladder al l over ; sti ll
nothing goes back through the ureters to the kidn eys.
Here

,
then

,
it becomes obviou s that not only in a

dead animal
,
but in one which is stil l l iv ing

,
the

ureters are prev ented from receiving back the ur in e
from the bladder. These observ ations hav ing 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 leav es the other to di scharge
into the bladder. Al lowing

,
then

,
some time to elapse

,

one now demonstrates that the ureter which was
li gatured is obv iously ful l and distended on the side
next to the kidneys, whil e the other one— t hat from
which the ligature had been taken—is itself flaccid

,

but has fil led the bladder with urine . Then
,
again

,

one must divide the ful l ureter, and demonstrate how
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ON THE NATURAL FACULTIES, I . xn i

naturally in sympathy with anything else
,
al l

substance being div ided and broken up into ih

harmonious elemen ts and absurd molecul es."

Necessarily
,
then

,
besides mak ing countless other

statements in opposition to plain fact, he was ignoran t
of Nature’s faculties, both that attracting what is
appropriate

,
and that expell ing what is fore ign . Thu s

he inv ented some wretched nonsense to explain
blood-production and L aa’oszis',

l and
,
being utterly

unable to find anything to say regarding the
clearing-out 2 of superfluit ies, he did not hesitate
to j oin issue with obvious facts, and, in this matter of
urinary secretion, to depriv e both the kidneys and
the ureters of their activity

,
by assum ing that there

were certain invisible channe l s opening in to the
bladder. I t was, of course, a grand and impressive
thing to do, to mi strust the obv iou s, and to p in one

’

s
faith in th ings which could not be seen
Al so

,
in the matter of the ye l low bil e, he makes

an ev en grander and more spirited v enture ; for he
says this is actually generated in th e bil e-ducts

,
not

merely separated out.
How comes it, then, that in cases of jaundice two

things happen at the same time— that the dej ection s
conta in absolutely no bile

,
and that the whole body

becomes full of it ? He is forced here again to talk
nonsense, j ust as he did in regard to the u rine . He
also talks no less nonsense about the black bile and
the Spleen, not understanding what was said by
Hippocrates ; and he attempts in stupid— I might
say insane— language, to contradict what h e knows
nothing about.
p.

'

I 3 , note5 . Thesubject is dealt with more fully in

chap . xvi .
9 Lit. ca tharsis.
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Nor is Hippoc rates th e only one who kn ows this to
be so

,
whi lst those who take experience alone as their

sta rting-point 1 know otherwise ; they, as well as all
physicians who are engaged in the practice of
medi cine, are of this opinion. Ascl epiades, how
ev er, is an exception ; he would hold it a betrayal of
his assumed elements 2 to confess the truth about
such matters . For if a singl e drug were to be dis
covered which attracted such and such a humour
only

,
there would obv i ously be danger of the Opinion

gain ing ground that there i s in ev ery body 3 a faculty
which attracts its own particular qual ity . He there
fore says that safflower,‘ th e Cn idian berry,5 and
Hippophaea,6 do not draw phl egm from thebody, but
actually make it. Moreov er, he holds that the
flower and scales of bronze, and burnt bronze i tself,
and germander

,
7 and wild mastich 8 dissolv e the

body into water, and that dr opsical patients deriv e
benefit from these substances, not because they are
purged by them, but because they are rid of sub
stances which actually help to increas e the disease
for

,
if the medicine does not ev acuate 9 the dropsical

fluid conta ined in the body, but generates it, it
aggravates the condi tion fu rther. Moreover

,
scam

mony, according to the Asclepiad ean argument, not
only fail s to evacuate 9 the bile from the bod ies of
jaundiced subj ects

,
but actually turns the useful

blood into bil e, and d issolves the body ; in fact it
does all mann er of ev i l and in creases the d isease .
And yet th is drug may be clearly seen to do good

to numbers of people ! Yes
,
says he

,
they deriv e

4 Carthamus tinctorius . Daphne Gnid ium.

Euphorbia acant hot hamnos. 7 Teucrium chamaedrys .

Atractylis gummifera.
9 On useof 17 6 11 156 ) qf. p . 98 , note 1 .
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adherents of Asclepiades wil l assent to this—or

rather
,
they wil l—not possibly, but certain ly—de

clare that they disbeliev e it, l est they should betray
their darling prejudices .

XIV

LET us pass on, then, again to another piece of
nonsense for the sophists do not allow one to engage
in enquiries that are of any worth, albeit there are
many su ch th ey compel one to spend one ’ s time in
dissipating the fal lacious arguments which they bring
forward .

What, then, is this piece of nonsense ? It has to
do with the famous and far-renowned stone whi ch
draws iron [the lodestone]. It might be thought
that th is would draw 1 their minds to a bel ief that
there are in al l bodies certain fam il ies by which
they attract their own proper qualiti es.
Now Epicurus

,
despite the fact that he employs in

his Physics
2 elements similar to those of Ascl epiades

,
3

yet al lows that iron is attracted by the lodestone
,

4

and chaff by amber. He ev en tries to giv e the cause
of the phenomenon . His v i ew is that the atoms
which flow from the stone are related in shape to
those flowing from the iron, and so they become
easily interlocked with one another ; thus it is that,
after coll iding with each of the two compact masses

(the stone and the iron) they then rebound into the
middle and so become entangled with each other

,

3 Theul timateparticle of Epicurus was the or atom
( l it. “

non of Asclepiades , the57 110; or molecule.
Asclepiades took his atomic theory from Ep icurus, and he
again from Democritus ; 11 . p . 49, note5 .

Lit. Her culean stone.
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ON THE NATURAL FACULTIES, I . 111 11

maintains that there is no such th ing as a crisis,
or crit i cal day,1 and that Nature doe s absol utely
noth ing for the preserv ation of the animal . For
his constant aim is to follow out logi cal conse
quences and to upset obv ious fact, in this respect
being opposed to Epicurus ; for the latter always
stated the observ ed fact

,
although he gives an in

effectiv e explanation of it. For, that these smal l
corpuscles belonging to the l odest one rebound

,
and

become entangled with other similar particl es of

the iron
,
and that then, by means of this en tangle

ment (which cannot be seen anywhere ) such a heavy
substance as iron is a ttracted—I fail to understand
how anybody cou ld believ e th is. Ev en if we admit
th is

,
the same principle wil l not explain the fact that

,

wh en the iron has another piece brought in contact
with it

,
this becomes atta ched to it.

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

the particl es that flow from the lodestone col lide
with the iron and then rebound back

,
and that it is

by these that the i ron becomes suspended ? that
others penetrate into it, and rapidly pass through it by
way of its empty chann el s ? 2 that these then coll ide
with the second piece of iron and are not abl e to
penetrate it al though they penetrated the fi rst
piece ? and that they then course back to the fi rst
piece , and produce entanglements l ike the former
ones ?

. The hypothesis here becomes cl early refuted by
its absurdity. As a matter of fact

,
I have seen five

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

3 These wereh pothet ical spaces or channels between the
atoms ; 4 . In notion

,
p . xiv.
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Then
,
again

,
when a small body becomes en

tangl ed with another small
‘

body, or when a body
in motion becomes entangled with another also in
motion, they do not rebound at once. For, further,
there will of course be others which break in upon
them from above, from below, from front and rear,
from right and left

,
and which shake and agitate

them and nev er let them rest. Moreover, we must
perforce suppose that each of th ese small bodies has
a large number of these hook-like ex tremities . For
by one it attaches itself to its ne ighbours, by another
-the topmost one—to the lodestone, and by the
bottom one to the iron. For if it were attached to
the stone abov e and not interlocked with the iron
below

,
this would be of no use.1 Thus, the upper part

of the superior extremity must hang from the l ode
stone

,
and the iron must be at ta ched to the lower

end of the inferior extremity and , s ince they inter
lock with each other by their sides as wel l

,
they

must
,
of course, have hooks there too. Keep in

mind al so, abov e ev eryth ing, what small bodies these
are which possess al l these different kinds of out
growths . Stil l more, remember how, in order that
the second piece of iron may become attached to the
fi rst

,
the thi rd to the second, and to that the fourth,

these absurd l ittl e particles must both penetrate the
passages in the fi rst piece of iron and at the same
time rebound from the piece coming next in the
series, although this second piece is natur al ly in
every way similar to the fi rst.
Such an hypothes is, once again, is ce rtainly not

lacking in audacity in fact, to te ll the truth, it is far
more shameless than the prev ious ones ; according

1 from t hepoint of view of thetheory.
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ON THE NATURAL FACULTIES, I . m

and, again ,
those of Epicurus have been confu ted by

Ascl epiades, who adhered always to logical sequence,
about which Epicurus evident ly cares lit t l e.
Now peopl e of t hepresent day do not begin by

gett ing a cl ear comprehension of t hese sect s, as well
as of thebet t er ones, t hereaft er devot ing a long time
to judging and t est ing t hetrue and false in each of
them despit e their ignorance, t hey style t hemselves,
some physicians " and ot hers philosophers . No
wonder, t hen, t hat they honour thefalse equal ly wit h
the t rue. For everyone becomes l ike the first t eacher
that he comes across, wit hout wai t ing t o l earn any
th ing from anybody else. And there aresome of
them,

who
,
even if t hey m eet wi t h more t han one

teacher, areyet so unintel l igent and slow-wit t ed t hat
even by thetime t hey have reached old aget hey are
stil l incapable of understandi ng t hest eps of an argu
ment. In theold days such people used to be
set to menial task s. What will be th e end of it
God knows !
Now

,
we usually refrain from argu ing wit h peopl e

whose principles arewrong from t heout set . St il l,
hav ing been compel led by the nat ural course of
event s to enter int o some kind of a di scussion wit h
them

,
we must add t his furt her t o what was said

that it is not only cat hart ic drugs which nat ural ly
at t ract their special qual it ies,1 but al so t hose which
remove t horns and t hepoint s of arrows such as some
times become deeply embedded in theflesh . Those
drugs al so which draw out animal po isons or poisons
appl ied to arrows all show thesame faculty as does
t helodest one . Thus, I myself have seen a t horn
which was embedded in a young man ’ s foot fai l t o

qfl p. 69, noteZ



GALEN

p61) 6ax7 67t0L9 6M ovo
‘w 7)v BLLLL

'

Lo9 01)/L Li/LOXOU

9770LLV7 LL, (pap/LLiLLov 6
’

677L7 696v '

709 Lih imo9 7 6 xa l

6LL) 7 LLX6
'

Lov Live7\06v 7 a . 7LLLL7 0L LLLLL 77p09 7 ou7 6
7 Lv69 du

fl

n he’yovm ¢Lia lcov7 69, 17 ¢7t 67 pow7
7t v l97

'

7 7 ou p.6pov 9, LL1)7 6,1LLL7 ov efLev LLL 7 L) v ov c6k07ra
7rpL) 9 01)66vL)9 a vekx6p 6vov . L

’

LM» ov 7 0L 7 6 7rp6)

7 ov p61) a '

yvoew 60L
'

1LLLL7 LV, L119 LLXXLL 7L6
'

v 6
’

0 7 L

¢Mypovfi9, aXXLL 66 7 6317 067 6) LLa 7 a 7re7rLLp7L61/wv
67t 7L7 L/LL) LpLipLLa /LLL

'

7LLLL7 0L 7 6L7r6
p

Ligbkefp iV‘

rwv
r
yevoyevwv efexpwem 7 a 7rapL). (pv aw, 00 6 (they
,
aom

'

79 GO
‘

TL 7t v 7 L/LLi, 7 Lw 7 661969 LLV 7311 [Ca /Cet vwl/
6M 7 uca

'

.

A6 v7 6pov JLLLl a Xov LLv 7 L9 Ba vp Lia
'eLev ,

L119 01) LLXXLL 0x67t07ra 9, LLXXLL 66
LO1)9 6§LifyeL LpLipp LL/LLL, LLXXLL lLLLl a 1)7 6)v 7 6m

Lo1) 9 6M 6v 7 wv 7 a p61! 7 6V 7 779 6XL
'

61/779, 7 L). 66

7 617 7 779 7 pv
'

y6vo9, 7 L) 6
’

L
’

L
'

Mt ov 7 Lv L)9 6 77L0
'

71
'

LL7 LLL

ILLLL 0043639 L66 Lv 7 0L9 gbappLi/L0L9 6 7rL/L6L

pevov 9 a 1)7 ou9. 6v 7 LLv 9 01
3

1}
’

E7rL/Lovpov p61)

ér mwew xp77 77pL)9 H7 0 ¢aw6p
6vov aL60v 9,

pe
'

pcpeo'HaL 66 7 611 X6fyov 7 779 LLL7 La9. ov f
yap

77,1L6L9 6 7uL01/7 69 7 0L9 6a 7L7 v7t0L9 01)7L Liv777 LL
'
L

yo7L6v

am67t a7ra , 7 011 7 017 mm) 7 6 71) apL/ p v Elf é
‘

Ll/wll
”
a ve'h

xea fiaL «17 77
L

p i7 wv , 77639 01) 7rav 7 L
i
'n

'

a0
'w a 7 o1rov

6Lva Lxp77 vopLé
'eLv ;

H
Ap 01717 77677 77 677 6L0

'

7L60LL 7 6 111 011 7 001) 677 617 7 9)
6v L

,
LLLv 7 Lv 1) 7rLipX6L1/, 77 7 771! 0L/L6Lav 6

'

)uL6L

770L67 777 a , 7 0 p6if p akhoy , 7 0 6 737 7 011 ;
H 1m ) 7 6 7 6311 7rvp63v 6

'

7 L 7rapLi66Lfy7La 77p0

That 18 to say, thetwo propert ies shou ld go t ogether in
al l cases—which t hey do not . 9 Trygon pastinaca .

84



https://www.forgottenbooks.com/join


GALEN

X6LpL067L69LL 7t 6fygoi ¢
aV7700V7 LLL yap 0L7LL

LL

Ka t 7 631) L
7
1 6076 76611 a 1)7 6)v LL

,
u.a960'

7 6p0L 7r6pL 7 7711

(77 150 1 11 0L 71 776611 67\.w9 1)7r6
“
71107661769 6 7uL609LLL

a v fw pofiv 7 6 9
'

L179 6w76 7rp637 0v p6lf Lilcovaa9
7 L)
7
Lfyv 6711 6v01/ 69a vpa 0 LL tLLLL LLL)7 69 778007t 770771;

LL1)7 01)
,
u 67 LL 7 au7 LL 66,

LI19 Ka i 7 6 7 779 77 6L
'

pa 9 61p07t 67 6L, 7 7717 LLZ7 iLLv
O

'

ICOW
'

OU/LGVOQ Gl’ 7ra7L7r67t 7t Lp Xp61/Lo /LLL7 LL 77 LiLr LL9
7 a 9 aLp60

‘

6 19
A

OéBG/JLLa V a7t 7t 77v 6 1)p6 1 v 0269 7 7711
066

’

aXpL 7 01) 77 16’LL1101) Li7t 7t LL 7LLL7 LL

7 67x60 7 0v 9 7 6 xai 0a¢w9 6567x6 fyX07L61/a 9 7 a 9 Li7t 7ta9
LL7rLiO'

LL9 7 77t 77v 7 779 7 7717 <ia 7rp60
'8 6 110v0 779.

”
E0 7 L 66 7 6 f

yLyv67L6 v0v 7 0L6v66 . 7LLL7 LL/L07Li

50177 69 0L 7rap 77v 7 6mm0L 7 069 I I GIL 7 6317 a '

yprl
'

w

77 vp01)9 6L9 7 77V 6D apLifa L9 7 L0Lv , 67 Lw

Bov7t 770660
'w, (00 7 6 wpafinv aL,

[LepLipL LL7 7 a 7r7t 77p030a v 7 69 1)6a 7 09 LL1) 7 0L9

evL07 aa'

Lv . 6 7ucov 7 69 01) v 6/L6Lv0L 6L
L
) 7 01) xepapLov

7 0 67p6v 6L9 067 069 67 76017 p 61) lLLLl BLip09
77p00 /L7 0) 11 7 LLL, LLLLTLi6777t 0L6 01) 77617 1) f

yL
'

YVOV
‘
Ta l. 7 0L9

6pL00
'

Lv , 6L p 77 7 L9 7rp077 6 71
‘

v 071 6v09 77677 77 6p1 6p
'

y6
‘TGpOV 6 7TLO

'

K07TOL
'

TO. LLa L7 0L L
y 6 L Bov 7t 77196L779 GV

777t LLp 1La 7 a96L1/LLL 7rLiv v 96p7LLp 7 a 1)7 6v LLfyq/ewv ,
6
’

7t LL
X
L0

'

7 0v wad/ 7 67 679 6 1)p770 6L9 7 6 6a 7rav a
'

7/Lev0v
excia 7 779 777.1 6pLL9 .

8

01) 7 L09 LipLL fLLLl 7 779 777t LLL/L7
'

79
96p7LLL0

'

LLL9 7 779 09606pa 9 L0
'

v 07 6pLLv 0L 7rvp0L

6v 11LL
,
uLv 6X0v 0

'

Lv 6 7ucezv 6L9 6a v7 01)9 7 7711 777t 770
'

LLi

é
’

ov a a v 1)'yp67 777 a . 7t 77p09 0611 6V7 LL1)9LL LLa /Lp69
77 7rp69 7 6 X67r7 07L6p69 (popL), 7 01) 77 6p16X0v 7 09
777i L

'

i9 Liép09 xa l 7LLi7t L09
’

67 a v L
'

lLLw6
'

79 77 96p7L69,

1 Theway t hat corn can at t ract mois ture.



ON THE NATU RAL FACULTIES, I. m

il lustration afforded by com ? 1 For thosewho refuse
to admit t hat anyth ing is at t racted by anything else,
wil l

,
I imagine, be here prov ed more' ignorant re

garding Nature than the v ery peasants. When
, for

my own pa rt, I fi rst l earned of what happens, I was
surprised, and felt anx ious to seeit w ith my own
eyes . Afterwards, when experi ence al so had con
firmed its truth, I sought long among the v arious
sects for an explanation, and

, with the exception
of that which gav e the first place to attraction, I
could find none which ev en approached plausibil ity,
all the others being ridicu lous and obv iously qui te
untenabl e.
What happens, then, i s th e fol lowing. When our

peasants arebringing corn from the country into the
city in wagons, and wish to filch some away without
be ing detected, they fil l earthen jars with water and
stand them among the corn ; the corn then draws
the moisture int o itsel f through th e jar and acqu ires
additional bu lk and weight, but the fact is nev er
detected by the onlookers un l ess someone who kn ew
about the trick before makes a more careful inspec
tion. Yet, if you care to set down the same v essel in
the v ery hot sun , you wil l find the dai ly loss to be
v ery li ttle indeed . Thus corn has a greater power
than extreme solar h eat of drawing to itself the
moist ure in its neighbourhood .

2 Thus the theory
that the water is carried towards th e rarefied part of
the air su rrounding us s (particularly when that is
distinctly warm) is utter nonsense ; for although it is

3 Specifi c attraction of the“
proper ” quil l ity ; Cf IL 85 ,

note3 .

Theory ofevaporation insuffi cient to account for it.
p. 104 , note1.
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And how is propulsion by the v eins impossible ?
The situation of the kidneys is against it. They
do not occupy a position beneath the hol low v ein

[v ena cava] as does the siev e-l ik e [ethmoid] passage
in the nose and palate in relation to the surplus
matter from the brain ; 1 they aresituated on both
sides of it. Besides, i f the kidneys arel ike siev es

,

and read ily l et the thinner serous [whey-l ike] portion
through, and keep out the thicker portion, then
the whole of the blood conta in ed in the v ena cav a
must go to them, j ust as the whole of the wine
is thrown into the fi l ters. Further, the exampl e
of milk being made into cheese wi l l show clearly
what I mean. For this, too , although it i s 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 th e meshes passes down
wards, and this is cal l ed 717q [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 whol e
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 div i sion of the v ena cava i s carried upwards 2

to the heart, and the other mounts upon the spine
and extends along i ts whole length as far as the l egs ;
thus one div ision does not ev en come near the
9 Hemeans from its origin in t heliver (i.e. in theth ree

hepatic veins) . His idea was t hat t heupper div ision took
nutriment to hea rt , lungs , head ,et c. , and t helower div ision
to lower part of body . On t herelation of righ t au r icleto
vena caveand right ventricle, qf. p. 321 , no tes 4 and 5 .
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Wear r iveat our bel ief by excluding other possibil ities.
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XV I

Now
,
wh ileErasi stratus 1 for some reason repl ied at

grea t length to certa in other fool ish doctrines, he
entirely passed over thev iew held by Hippocrates,
not even thinking it worth whileto

‘

mention it,
as he did in his work “ On Deglutition "

; in that
work

,
as may be seen, he did go so far as at l east to

make mention of the word att raction, writing some
what as follows :

“ Now
,
the stomach does not appear to exerci se

any attraction .

” 1 But when he is deal ing with
dosis hedoes not mention the Hippocratic v iew ev en
to the extent of a single sy llable. Yet we should
havebeen sat isfied if he had even merely written
th is : Hippocrates lies in saying The flesh 2 attracts
both from thestomach and from W ithout,

’ for it
cannot attract e ither from thestomach or from with
out .

” Or if he had thought it worth wh ile to state
that Hippocrates was wrong in critic izing the weak
ness of theneck of the uterus, “ seeing that the
orificeof the uterus has no power of attracting
semen,

” 3 or if he[Erasistratus] had thought proper
to write any other similar opinion, then we in our
turn would hav e defended ourse lves in thefol lowing
terms :
My good sir

, do not run us down in this
rhetorical fash ion without ' someproof ; state some
definiteobjection to our '

v iew,
in order that either

you may convinceas by a bri l l iant refutation of the
ancient doctrine, or that, on theother hand, we may
convert you from your ignorance. Yet why do I

i.e. thet issues . cf . p. 291 .
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’
s favouriteprinciple, known in

Lat in as the“ horror vacu i ” and in Englis h as
“Nature’s

abhorrenceof a vacuum,

”
al t hough t heseterms arenot an

exact t ranslat ion of theGreek . 7 b KGVOdfl GVOV probably means
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na tural tendency of a vacuum to becomerefi lled,l when
once wehavegranted theattractive faculty of

the kidneys. Now
,
although Erasistratus knew that

th is 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 hegivenot iceat the v ery beginn ing of

h is General Principles that he was going to speak
about natural activities—first ly what they are

,
how

they take place, and in what situations—and then,
in the case of u rinary secretion, declared that this
took placethrough the kidneys, but l eft out it s

method of occurrence It must , then, hav e been for
no purpose that he told us how digestion occurs, or
spends timeupon t hesecretion of bil iary super
fluities ; 2 for in these cases al so it would hav e been
suffi cient to havenamed the parts thr ough which the
function takes place, and to haveomitt ed themethod .

On the contrary, in thesecases hewas able to tel l us
not merely th rough what organs, but also in what
way it occurs -as healso did, I think, in the case of
anadosia ; for he was not sat isfied w ith saying that
this took placethrough thev e ins, but healso con
sidered full y the method, which heheld to be from
thetendency of a v acuum to becomerefilled. Con
cerning t hesecretion of urine, however, he writes
that th is occu rs through t hekidneys

,
but does not

add in what may it occurs . I do not th ink he could
say that this was from thetendency of matter to fi l l
a v acuum

,

13 for
,
if th is wereso, nobody would have

ever died of retention of ur ine, sin ceno more can

thevacuum, not t hema tter evacua ted ,
alt hough Galen else

whereuses xcvéw in thelat ter (non-class ica l ) sense,e.g. pp. 67.
‘215 . Akolou t h ia is a. following-up , a seq uence, almost a co n

sequence. 2
v . p . 123 .

3
of. Book chap . 1.
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ON THE NATU RAL FACULTIES, 1 . 71 V!

conduct a second quantity of unpurified blood to the
kidneys—occupied as they areby the blood whi ch
had preceded, thereis no passage left. What power
hav e we, then, wh ich will draw back thepurified
blood from thekidneys ? And what power, in the
next place, wil l bid th is blood retir e to the lower
part of thevena cav a

,
and will enj oin on another

quantity coming from abovenot to proceed down
wards beforeturning off into th e kidneys ?
Now Erasistratus real ized that all these ideas were

open to many obj ections , and he could only find one
idea whi ch held good in all respects—namely, that
of attraction, Since, therefore, hedid not wish either
to get int o di fficulties or to mention the view of

Hippocrates, hedeemed it better to say noth ing at

all as to the manner in which secretion occurs .
But even if he kept s ilence, I am not going to

do so. For I know that if one passes over the
Hippocratic v iew and makes someother pronounce
ment about t hefunction of thekidneys, one cannot
fail to make onesel f utterly ridiculous. It was
for th is reason that Eras is tratus kept silence and

Asclepiades lied ; they arel ike slaves who hav e had
plenty to say in the early part of their career, and
have managed byexcess iv e rascal ity to escape many
and frequent accusations, but who, later, when caught
in the act of th ieving. cannot find anyexcuse ; the
moremodest onethen keeps silence, as though
thunderstruck, wh il st the more shameless continues
to h ide themiss ing articlebeneath h is arm and

denies on oath that hehas ever seen it. For it was
in this way al so that As clepiades, when all subtle
excuses had failed him and there was no longer any
room for nonsense about “

conv eyance towards the

1 03
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ON THE NATURAL FACULTIES, I . xvn

or try any sh ift in order to find someplausible ex
planation which does not demand the principleof

Now thosenear thetimes of Erasistratus maintain
that theparts abovethekidneys receivepureblood,
whilst thewatery residue, being heavy, tends to run
downwards ; that th is, after percolating through the
kidneys themselves, is thus rendered serv iceable, and
is sent, as blood, to all theparts below the kidneys .
For a certain period at least th is v iew al so found

fav our and flourished
,
and was held to be true; after

a time
,
howev er

,
it became suspect to theEras i

st rateans themselves, and at last they abandoned it.
For apparently thefol lowing two points were
assumed, neither of wh ich is conceded by anyone,
nor is even capableof being proved. Thefirst is the
heav iness of “

theserous flu id, wh ich was said to be
produced in thev ena cav a, and which did notexist,
apparently, at the beginning, when this fluid was
be ing carried up from the stomach to t hel iver.
Why

,
then, did it not at oncerun downwards when

it was in thesesituations ? And if t hewatery fluid
is so heavy, what plausib il ity can anyonefind in the
statement that it assists in the process of anadosis ?
I n thesecond placethereis this absurdity

,
that

ev en if it be agreed that all thewatery fluid does fall
downwards, and only when it is in the v ena cava

,

1

st il l it is difficu lt, or, rather, impossible, to say through
what means it is going to fal l into t hekidneys,
seeing that thesearenot situated below, but on
either sideof t hev ena cava, and that thevena cava
is not inserted in to them, but merely sends a branch 2

1 Not at anearlier st age, when it is st ill on its way from
theal imentary canal to t heliver. a renal vein .

1
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ON THE NATURAL FACULTIES
,
l . xvn

t hese people rapidly pass almost thesame quantity as
they drink. And t hat even Eras ist rat us was aware of
t his is known t o t hose who have read thefirst book of
h is “General Principles .” 1 Thus Lycus is speaking
neither good Erasist rat ism, nor good Asclepiadism ,

far less good Hippocrat ism. He is, t herefore, as the
saying is, l ikea whit e crow, which cannot mix with
thegenuine crows owing to its colour, nor wit h the
pigeons owing to its size . For all t his, however, he i s
not t o be disregarded ; he may, perhaps, be st at ing
some wonderfu l -truth

,
unknown t o any of hi s pre

decessors.

Now it is agreed t hat al l parts which areun
dergoing nut rit ion produce a certain amoun t of
residue

, but it is neit her agreed nor is it l ikely
,

t hat the kidneys alone, smal l bodies as t hey are,
cou ld hold four whol e cough}

?
and sometimes

even more, of residual matt er. For th is surplus
must necessari ly be great er in quant i ty in each
of the larger viscera ; t hus

,
for example

, t hat of
thel ung, if it corresponds in amount to thes iz e of
theviscus, wil l obviously be many t imes more t han
t hat in thekidneys, and t hus thewhole of the thorax
wil l become fil led, and theanimal

_will be at once
suffocat ed. But if it besa id t hat theresidual matter
is equal in amount i n each of theot her part s, where
aret hebladders, one may ask

, t hrough which it is
excret ed ? For, if t hekidneys produce in drink ers
t hree and somet imes four congii of superfluous
mat t er, t hat of each of theot her viscera wil l be
much more, and thus an enormous barrel will be
needed t o contain t hewaste products of them al l.

3 About twelvequart s . Th i s is about fi vet imes as much
as theaveragedai lyexcret ion , and could only bepassed if a

very largeamount of winewered runk .

I I I
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ON THE NATURAL FACULTIES, 11 . 1

so fal se as to be de t ected even by Asclepiades . Now,

Erasist ratu s considers it absolu t ely certain that , if
anyt hing flows from theveins, one of two t h ings
mus t happen : ei t her a complet ely empty space w ill
resul t , or thecont iguous quant um of fluid wil l run
in and take theplace of t hat which has been
evacuat ed. Asclepiades, however, holds t hat not

one
'

of two, but one of t hree th ings must b e said
t o resu lt in the empt ied vessel s : either t here wi l l
be an ent i rely empty space, or thecont iguous
port ion wil l flow in, or t hevessel wil l contract . For
whereas

,
in the case of reeds and tubes it is true to

say t ha t , if t hese be submerged in wat er
,
and are

empt i ed of th e air which t hey contain in their
lum ens

,
then ei t her a completely empty space will

bel eft
,
or thecont iguous port ion wil l move onwards ;

in thecase of veins t his no longer holds, s ince t hei r
coat s can collapse and so fal l in up'on t heint erior
cavi ty. I t may be seen, t hen, how fal se this
hypot hesis—by Z eus, I cannot call it a demonst ra
tion —of Erasi strat us is .
And

,
from anot her point of V i ew

,
even if it were

t rue, it is superfluous, if thest omach 1 has thepower
of compressing theveins, as he himsel f supposed, and
thevein s again of cont ract ing upon their cont ents and
propell ing t hem forwards .2 For, apart from other
considerat ions, no plethora 3 wou ld ever take place in
thebody, i f del ivery of nu t riment resul t ed merely
from thetendency of a vacuum to become refi l led.

Now
,
i f thecompression of thestomach becomes

weaker the further it goes, and cannot reach t o an

from wh ich nut rimen t was bel ieved to beabsorbed by the
mesenteric veins cf . p . 309, note2.

3
cf. 100, note2 ; p . 167, note2.

3 A c aracterist ie lesion ”
in Eraaist rat us

’
s pat hology

1
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6 .

by any means, any ot her cause for thesecret ion of
urine ; we necessarily appear mad if we mainta in
t hat theurine pas ses int o t hekidneys in theform of
vapour, and we certainly cut a poor figurewhen we
talk about thetendency of a vacuum to become
refil led ; 1 t his idea i s fool ish in thecase of blood,
and impossibl e, nay, perfect ly nonsens ical, in the
case of theurine .

2

This
, t hen, is one blunder made by thos e who

dissociat e t hemsel ves from theprincipl e of at t raction .

Another is t hat which t hey make about t hesecrelion
of yellow bile. For in t h is case, t oo, it is not a fact
t hat when theblood runs past t hemout hs [st omata]
of thebil e-duct s t here will be a t horough separat ion
out on] of bil iary wast e-mat t er. “ Well

,

”

et us suppose that it is not secret ed but
carri ed wit h the bl ood all over t hebody. But , you
sapient folk,Erasist rat us himself supposed t hat Nat ure
t ook t hought for theanimal s' fut ure, and was work
manl ike in her met hod ; and at thesame t ime he
mainta ined that t hebil iary fluid was useless in
every way for theanimal s. Now these two t hings
areincompatibl e. For how could Nat ure be st i l l
looked on as exercising foret hought for t heanimal
when sh e al lowed a nox iou s humour such as t his to
be carried off and di st ribut ed wit h theblood ?

This, however, is a smal l mat t er. I shall again
point out here thegreat est and most obvious error.
For if theyell ow bil e adjust s it self t o thenarrower
vessel s and st omata, and t heblood to thewider ones,
for no ot her reason t han t hat bl ood is t hicker and

bil e t hinner, and that the stomata of theveins are
Horror vacui. 9 But Erasis t ratus had never upheld

this in t heeaseof uri nary secret ion. qfl p . 99.

I
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” cf. Book I . , chap. xii.
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, p. xxvi i i .
4 Notehow alen, al though hehas not yet clearly difi’er
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I I I

THUS, every hypothesis of channels 1 as an explana
tion of nat ural funct ioning is perfect nonsense. For,
if there were not an inborn faculty given by Nat ure
to each one of theorgans at t hevery beginning, then
animals could not cont inue to l ive even for a few
days

,
far l ess for thenumber of years which t hey

act ual ly do. For let us suppose they were under no
guardianship, lacking in creat ive ingenuity 2 and fore
t hought ; let us Suppose t hey were steered only by
material forces,3 and not by any special

(theone att ract ing what is proper t o it , anot her
rej ect ing what i s foreign, and yet another causing
alt erat ion and adhesion of t hemat t er dest ined t o
nourish it ) ; if we suppose this, I am sur e it would

]

be ridicu lous for us to d iscuss natural, or, st il l more,
psychical

,
act ivities—o r, in fact, l ife as a whole .4

For t here is not a singl e animal which could live
or

‘

endure for theshort est time if, possessing within
i ts elf so many different par ts, it did not employ facul
t ies which were attract ive of what is appropriat e

,

eliminat i ve of what i s foreign, and alterat ive of what
is dest ined for nut ri tion. On theot her hand

,
if we

have t hesefacul t ies, weno longer need 61707177615 ,
l it t l e or big, resting on an unproven hypot hesis , for
explaining thesecretion of urine and bile

, and t he
concept ion of some favourablesituation (in which
point alone Erasist rat us shows some common sense

,

since he doe s regard all the part s of t hebody as

ent iated physiological from physica l processes (bot h are
natural ”) yet separates t hem defini tely from t hepsychical.

cf. p . 2,
’ foo t note. A psychical funct ion or act i vi ty 18 , in

Lat in, 06 150 077517701719 (from anima psyche).

V
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simply by be ing clothed external ly in a form and

artificial shape . But Nature does not preserv e the
original character of any kind of matt er ; if shedid
so

,
then all parts of the animal would be blood—that

blood
,
namely

,
which flows to the semen from the

impregnated femal e and which is, so to speak, like
the statuary

’ s wax
,
a singl e uniform matter, subj ected

to the art ificer. From this blood there ari ses no part
of the animal which is as red and moist [as blood is],
for bone

, artery, v ein, nerv e, carti lage, fat , gland,
membrane, and marrow arenot blood , though they
arise from it.
I wou ld then ask Erasist ratus himself to inform

me what the al tering, coagul ating, and shaping
agent is. He would doubtless say,

“ Either Nature
or the semen, mean ing the same thing in both
cases

,
but expla ining it by different dev i ces . For

that wh ich was prev iou sly semen, when it begins
to procreate and to shape the animal, becomes, so to
say, a special nat ure. l For in the same way that
Phidias possessed the faculties of h is art ev en before
touch ing his material, and then activ ated these in con
nect ion with th is material (for ev ery faculty remains
inoperativ e in the absence of its proper material ), so it
is with the semen : its faculti es it possessed from the
beginning,

2 whil e its activ iti es it does not receiv e
from its material

,
but it manifests them in connection

therewith .

And
,
of course, if it were to be ov erwhelmed

with a great quantity of blood , i t woul d pe rish ,
whil e if it were to be entirely depriv ed of blood
to t hefert il ized ovum : to him thematerna l contribut ion is

s
urely pass ive—merefood for thes perm. Theepoch-making
vuru Theo ry was not developed til l t heseventeent h cent ur v

(f . p . 19, note3.
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1 Aristotelian and Stoic duality of an act iveand a passive
principle.

2 Notethatearlyembryonic development 18 described as a
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And what i s the semen ? Clearly the activ e prin
cipleof the animal, the material principl e being the
menstrual bl ood .

1 Next, seeing that the activ e prin
cipleemploys th is faculty primarily, therefore, in ord er
that any one of the th ings fashioned by it may come
into existence, it [the prin cipl e] must necessarily be

possessed of its own faculty . How, then,was Bras is
trat us unaware of it, if the primary function of the
semen be to draw to itsel f a due propo rtionof bl ood ?

Now
,
this fluid would be in due propo rtion if it were

so thin and v aporous, that, as soon as it was dr awn
like dew into ev ery part of the semen, i t would
ev erywhere cease to display its own particu lar
character ; for so th e semen wil l easily dominate and
quickly assimilate it—in fact, wil l useit as food . It

wil l then
,
I imagine, draw to itsel f a second and a

th ird quantum,
and thus by feeding it acqu ires for

itself considerabl e bulk and quantity.

2 In fact
,
the

alterativefaculty has now been discov ered as well
,

although about th is al so Eras istratus has not writ ten a

word . And
,
thirdly the shaping

3 faculty W il l become
ev ident, by v i rtu e of which the semen firstly sur
rounds itself wi th a thin membrane l ik e a kind of
superficial condensation ; th is i s what was described
by Hippocrates in the sixth-day birth, which , ao

cording to his statement, fel l from the singing
girl and resembl ed the pell icl e of an egg. And

fol lowing this all the other stages will occur, such as
aredescribed by h im in his work “ On the Chi l d's
Nature .
Bu t if each of th e parts formed were to remain

as smal l as when it fi rst came into existence, of what
usewoul d that be ? They hav e

,
then

,
to grow .

3 On thealterat iveand shaping facul ties cf. p. 18, note1 .
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ON THE NATURAL FACULTIES, 11 . 1 11 -1 17

plait ed, or a garment when being woven ? It is not
so

,
howev er. Growth be longs to t hat wh ich has

alr eady been completed in respect to its form, whereas
the process by wh ich that which is st il l becoming
attains its form is termed not growth

_

but genes is .
That which is

,
grows

,
wh ile that which is not,

becomes.

THIS also was unknown to Erasistratus, whom
nothing escaped, it his followers speak in any way
truly in maintaining that he was fam i l iar with t he
Pe ripatetic ph ilosophers. Now, in so far as he
acclaims Natu re as being an artist in construction

,

ev en I recognizethePeripatetic teach ings, bu t in
other respects hedoes not come near them. For if
anyone will makehimself acquainted w ith the
writings of Aristotl e and Theophrastus, these wil l
appear to him to cons ist of commentaries on the
Nature-lore [physiology]

1 of Hippoc rates —ac cording
to which theprinciples of heat, cold, dryness and

moist ure act upon and areacted upon by one another,
the hot principle being the most activ e

, and the
cold coming next to it in power ; all this was stated
in the first place by Hippocrates and second ly by
Aristotle. Further, it is at once the Hippocratic
and theAristote lian teach ing that the parts wh ich

being nourished recei ve that nourishment
thr oughout theirwholesubstance, and that, similarly,
processes of mingling and alterat ion inv olv e the entire
subst ance.3 Moreov er, that digestion 1s a species of

For defini t ions of al terat ion and mingling (0700129,
“ tem

perament ”) cf . Book L , chaps . ii. and iii.

l
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ON THE NATURAL FACULTIES, II . IV

t hey must either advance theone proposition or the
ot her. Accord ing t o theformer one thePeripatetics
had no accurat e 1 acquaintance wit h Nat ure, and

according to thesecond, Erasist ratus . I t is my task,
then

, to point out t heopposit ion between the two
doct rines, and t heirs to make the choice.
But t hey certainly wi l l not abandon their reverence

for Erasist rat us. Very well, t hen ; let them st0p
talking about the Peripatetic philosophers . For
among the numerous physiological teachings regard
ing the genesis and destruct ion of animal s

, t he ir
healt h, t heir di seases, and the methods of treat ing
t hese, there wil l be found one only which is comm on
to Eras ist rat us and thePeripat et ics— namely

, t he
v iew t hat Nat ure does everyt h ing for some purpose

,

and not hing in vain .

But even as regards this doctrin e their agree
ment is only verbal ; in pract ice Eras ist ratus makes
havoc of it a t housand t imes over. For

, accord ing
to him, the spleen was made for no purpose

, as

al so theomentum ; similarly, too, the art eries which
are ins ert ed into kidneys 1 -alt hough t hese are
pract ical ly the largest of all those t hat spring fr om
thegr eat artery [aorta] ! And t o judge by the
Erasist ratean argument , there must be count l ess
ot her usel ess st ructures ; for, if he knows not hing
at al l about t hese struct ures, h e has li t t l e more
anatom ical knowledge t han a but cher, while, i f h e is
acquainted wit h them and yet does not stat e their
use, he clearly imagin es that t hey weremade for no
purpose, l ike thespleen . Why, however, should I
d iscuss these st ruct ures fu l ly, belonging as t hey do
to t het reat ise “ On the U seof Part s,

”
which I am

personal ly about to complet e ?
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-v

common spaceinto which th e veins from the gate
way [of thel iver 1

conduct theunpur ified blood, and
from which

,
in t e first place, t he[bil iary] passages

take over t hebil e, and secondly, t he[branches] of
thevena cava take over thepurified blood . For it
would not only have done him no harm to have
m ent ioned theidea of at traction, but he would t here
by have been able to get rid of countless other dis

puted quest ions .

V

AT theact ual moment, however, theErasi
strateans areengaged in a cons iderabl e bat t l e, not
only wit h ot hers but al so amongst t hemselves, and so
t hey cannot explain thepas sage from t hefi rst book
of the“ General Principles,

”

in which Erasis t rat us
says

,
Since t here aretwo kinds of vessel s opening 2

at thesame place, theone kind ext ending to the
gal l-bladder and theot her to thevena cava

,
the

result is t hat, of thenut riment carried up from the
al imentary canal, that part which fi t s bot h kinds of
stomata is received int o bo t h kinds of vessel s

,
some

being carried int o the gal l-bladder
,
and therest

passing over int o thevena cava.

” For it is diffi cult
t o say what we areto understand by thewords
“ opening at thesame place which arewri tt en
at t hebeginn ing of t his passage . Eit her t hey mean
t here is a junction

3 between thet erminat ion of
thevein wh ich is on t heconcave surfaceof the
l iver 4 and two ot her vascu lar terminat ions (t hat
of thevessel on theconvex surface of thel iver 5

3 Lit .

“
anas tomos ing.

” 3 Morel i terally,

“ synapse.”
Thepor tal vein. Thehepat ic vein or veins .

I
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blood is runn ing away through t hestomata of

thevein s, and is being dispersed, then, since an

absolutely empty space cannot result , and the veins
cannot col lapse (for t his was what beoverlooked),
it was t herefore shown to be necessary that the
adjoining quan t um of fluid shou ld flow in and fi l l
theplace of t hefluid evacuated. It i s in t his way
t hat we may suppose the veins to be nourished ;
t hey get t hebenefit of theblood which they contain .

But how about t henerves ? 1 For t hey do not al so
conta in blood . One might obviously say that they
draw t hei r supply from t heveins .2 But Erasist rat us
wil l not have it so. What furt her contrivance, then,
does he suppose ? He says t hat a nerve has wit hin
it self veins and art eries, like a rope woven by
Nat ure out of t hree d ifferent st rands . By m eans of
this hypot hesis he imagined that his theory would
escape from t heidea of at t raction. For if the nerve
contain wit hin it self a blood-vessel it will no
longer need theadvent it ious flow of other blood
from thereal ve in lying adjacent ; t hi s fict it iou s
vessel, perceptibl e only in t heory ,3 will suffice it for
nourishment .

But t his
,
again, is succeeded by another similar

difficul ty. For t his smal l vessel wil l nourish itself
,

but it will not be able to nourish this adjacent
simplenerve or art ery, unl ess t hese possess some
innat e procl ivity for at t ract ing nut riment . For how
could t henerve, being simpl e, at t ract it s nourishment,
as do the composi t e veins, by virt ue of thetendency

3 vis ibleto them ind ’s eyeas dist i ngui shed from
thebod i lyeye. cf. p . 21 , note4 . Theoreton wi t hout qual i
ficat it

i
n means merely visible, not theoretic. cf. p. 205,

0056 o

I
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heart , whereit was converted in to natural , v i tal , and

p
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ON THE NATURAL FACULTIES, II . v i

physicians wil l l eav e no empty space in it ; other
wise it would not be one body but many, separat ed
by empty Spaces. But if it consists of many bodies,
then we hav e “ escaped by the back door,

"

as the
saying i s

,
to Asclepiades, seeing that we hav e

postu lated certain in/zar moniouselements . Once again,
then

,
we must cal l Nature “ inartisti c for th is

necessarily follows the assumption of such el ements .
For this reason some of the Erasist rateans seem to

me to hav e done v ery fooli shly in reducing the simpl e
v essels to elements such as these . Yet it makes no
d ifference to me, since the theory of both parties
regarding nutrition will be shown to be absurd. F01
in these minute simpl e v essel s constitut ing the large

perceptible nerv es, it is impossibl e, according to the
theory of those who would keep the former con
t inuous, that any

“ refil l ing of a vacuum should
take place, since no v acuum can occur in a con
tinnum ev en if anyth ing does run away ; for the

parts l eft come together (as is seen in th e case
of water) and again become one, taking up th e
whole space of that which prev iously separated them.

Nor wil l any
“ refi l l ing

" occur if we accept the
argument of the other Erasist rateans , s ince none of
theirelements need it. For this principl e only holds
of things which areperceptibl e, and not of those
which exist merely in theory ; this Erasistratu s
expressly acknowledges, for he states that it is
not a vacuum such as th is, interspe rsed in small

portions among the corpuscles, that h is v arious
treatises dea l with, but a v acuum which is cl ear

,

perceptible, compl ete in itself, large in siz e, ev ident,
or howev er el se one cares to term it (for, what
Eras istratus himself says is, that there cannot be a

I
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ON THE NATURAL FACULTIES, I I . vi

shapes the animal, and makes it grow and receiv e
nourishment

,
arepresent from the seed onwards ;

whereas none of these inharmonious and non partite
corpuscl es conta ins with in itself any formativ e

,

incrementa l,1 nutritiv e, or, in a word
,
any arti stic

power ; it is, by hypothesi s, unimpressionable and

untransformabl e,2 whereas, as we hav e prev iously
shown

,

3 none of the processes mentioned takes place
without transformation

,
alteration

,
and compl ete

intermixture. And, owing to this necessity, those who
belong to these sects areunable to follow out the
consequences of their supposed elements, and t hey are
al l therefore forced to declare Nature dev oid of ar t .

I t is not from us, howev er, that the Erasist rateans
should hav e learnt th is, but from those v ery

philosophers who lay most stress on a prel iminary
inv estigation into the elements of all exi sting things .
Now, one can hardl y be right in supposing that

Eras istratu s could reach such a pitch of foolishness
as to be incapable of recogn izing the logica l con
sequences of this theory, and that, whil e assum ing
Nature to be artisti cally creativ e, he wou ld at the
same time break up substance into insensibl e, in
harmonious, and untransformable elements . If

,
how

ev er, he will grant that there occurs in the el ements
a process of alteration and transformation

,
and that

there exists in them unity and continuity
,
then that

simplevessel of his (as he himself names it) wil l t urn
out to besingl e and uncompounded . And the simple
v ein wil l receiv e nourishm ent from itself

,
and the

nerv e and artery from the v ein . How
,
and in what

in summa art ificem faculta tem habet ; quippequod im

patibileeaseimmu t ibilequepraesumitur
”
(Linacre).

Book L, chaps. v .
-xi.
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ON THE NATURAL FACULTIES, 11. v 1

other the principle of th e refil ling of a v acuum 1 can

give them no help—both by reason of the di tficul ties
prev iously mentioned and the actual thinness, as I
shal l show—wemust then seek another cause for

How is it, then, that the tendency of a v acu um
to become refi l l ed is unable to afford nourishment
to one in such a condition ? Because its rul e is
that only so much of the contiguous mat ter shoul d
succeed as has flowed away. Now this is suffi cient
for nourishment in the case of those who are in
good condition, for, in them, what is presented 2
must be equal to what has flowed away . But in

th e case of those who are v ery emaciated and who
u ced a gr eat restoration of nutrition, unl ess what
was presented were many times greater than what
has been emptied out , they would nev er be abl e to
regain their original habit. I t is clear , therefore, that
these parts wil l hav e to exert a greater amount of
att raction, in so far as their requirements are greater.
And I fail to understand how Eras ist ratus does not
perceiv e that here again he is putting the cart before
thehorse. Because, in the case of the sick, there
must be a large amount of p resentat ion 2 in order to
feed them up, he argues that the factor of “

re
fi l l ing ” 1 must play an equal ly large part . And how
could much presentation take place if it were not
preceded by an abundant delivery 3 of nutriment "

And if h e call s the conv eyance of food through
the v eins del ivery, and its assumption by each
of these simple and v is ible nerv es and arteries not
del ivery but dislribution

,

4 as some people hav e
thought fit to name it, and then ascribes conv eyance

3
cf. p. 13,note5. Li t . Lliad os1°.e.

x63
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the l odestone
,
the latter hav ing a faculty

of this particular qual ity [ex isting in iron] PI But if
the beginning of anadosis depends on the squeezing
action of the stomach ,2 and the whol e mov ement
thereafter on the perista ls is and propulsive action of

the v eins
,
as well as on the traction exerted by each

of the parts which are undergoing nourishment, then
we can abandon the principleof replacement of

evacuated matter, as not being suitablefor a man
who assumes Nature to be a skil led artist ; thus we
shal l al so hav e av oided the contradict ion of Asclepi
ades 3 though we cannot refute it : for the disjunctive
argument used for the purposes of demonstration
i s, in reality, d isjunctivenot of two but of three
alternativ es ; now, i f we treat the d isjunction as a
d isj unction of two alternativ es, one of the two

propos itions assumed in constructing our proof must
be fal se and if as a disjunctiveof three alternativ es,
no conclusion will be arrived at.

Now Eras istrat us ought not to hav e been ignorant
of this if he had ev er had anything to do with the
Peripatetics—even in a dream . Nor

, simi larly, should
he hav e been unacquainted w ith the genes is of the
lzumours

, about which, not having ev en anything
moderately plausibleto say, he thinks to deceiv e us
by the excuse that the cons ideration of such matters
is not the l east useful . Then

,
in H eav en ’s name, is it

useful to know how food is digested in the stomach
,

but unnecessary to know how bilecomes intoexistence
S ifi c attraction ; cf. Book L , cha xiv .

. p. 100, n0t02 ‘ In Book
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Eras istratus held thespleen to beuseless. qf. p . 143 .

Induration : Gk. 613 7 7 108 , Lat. scirrhus. Thecond ition is
now common ly known by Laénnec’

s term cir rhosis , from
G k . kirros , meaning yel low or tawnwm

g
Here again wehavean

example ofErasistratus’s bias towar s anatomical or structural
rather than functional explanationsofdisease. cf.p.124 ,note1 .
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may smel l offensiv ely not in one way only, but in a
great many different respects (which cannot be put
int o words, although perfectly appreciabl e to the
senses), woul d, I imagine, condemn in no measured
terms the carelessness of Erasistratus in omitting
a cons ide ration so essential to the practi ce of our

Thus it is cl ear what errors in regard to the
subj ect of dropsies logical ly follow this carel essness.
For

,
does it not show the most extreme carelessness

to suppose that the blood is prev ented from going
forward into the liv er owing to the 72077 07071838 of the
passages, and that dropsy can nev er occur in any
other way ? For

,
to imagine that dropsy is nev er

caused by the spleen 1 or any other part, but always by
induration of the li v er

,

2 i s the standpoint of a man
whose intel l igence is perfectly torpid and who is
quite out of touch wi th things that happen ev e ry
day. For, not merely once or twice, but frequently,
we hav e observ ed dropsy produced by chronic
haemorrhoids which hav e been suppressed

,
3 or

which, through immoderate bleeding, hav e giv en
the patient a sev ere chill ; s imilarly, in women, the
complete disappearance of the monthly d ischarge

,

4

or an undue evacuation such as is caused by
v iol ent bl eeding from the womb

,
often provoke

dropsy ; and in some of them the so-call ed femal e
flux ends in thi s d isorder. I l eav e out of account

On therisks wh ich weresupposed to attend thecheck ing
of habitua l bleeding from pi les cf. Celsus (DeReMed . V I

g
.

xv ii i. Atq ue m qu ibnsdam parum tuto supprimit ur , qui
sangu inis profinvio imber illiores non fiunt ; habent enim

p
nrgat ionem hanc, non morbum. (ie. t hehabit was to be
ked on as a period ical c leansing, not as a disease. )
Lit . catha rsis.
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Now
,
Erasistratus is thoroughly smal l-minded and

petty to t helast degree in all his disputations
when

,
for instance, in his treatise On Digestion,

” 1

he argues j ealously with thosewho consider that
this is a process of putrefaction of thefood ; and,
in h is work On Anadosis,

” 2 w ith thosewho think
that theanadosis of blood through the v eins resu lts
from thecontiguity of thearteries ; also, in his

work “On Respiration, w ith those who mainta in
that theair is forced along by contraction . Nay,
he d id not ev en hesitateto contradi ct thosewho
maintain that the urinepasses into the bladder in a

v aporous state,3 as al so those who say that imbibed
fluids arecarried into thelung. Thus hedelights
to choose always themost v alueless doctrines, and
to Spend his time more and more in contradicting
th ese ; whereas on the subject of the or igin of blood
(which is in no way less important than the chylifi

cation 4 of food in t hestomach) he did not deign to
dispute with any of the ancients, nor did hehimself
venture to bring forward any other opinion, despite
the fact that at the beginning of his treatise on
General Principl es he undertook to say how all the

various natural functions take place, and through
what parts of the animal Now

,
is i t possibl e that,

when t hefaculty which natural ly digests food is
weak, the animal ’s d igestion fai ls

,
whereas the

facul ty which turns the digested food into blood
cannot suffer any k ind of impaM ent 5 Are weto
suppose this latter facu lty alone to be as tough as

steel and unaffected by circumstances ? Or is i t
that weakness of this facu lty wil l resul t in some

is
suer-anon as much u thedigestiveprocesses which preeit

I
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in the l iv er
,
wil l resul t in the various affections

particularly jaundi ce—which Eras istratus h ims elf
states to occur where there is much bil e. Surely,
then

,
it is most essential for the physician to know

in the first place
,
that the bil e is conta ined in the

food itself from outside
,
and

,
secondly

,
that for

example, beet conta ins a great deal of bile, and
bread v ery l ittl e, whil e ol iv e oil conta ins most, and
wine least of al l , and al l the other art icles of d iet
different quantities . Would it not be absurd for

any one to choose v ol untar ily those articles which
conta in more bil e

,
rather than those containing less ?

What
,
howev er

,
if the bil e is not contained in the

food ,
but comes into existence in the an imal ’s body ?

Will i t not also be useful to know what stateof the
body is followed by a greater, and what by a small er
occurrence of bile.

P 1 For obv ious ly it is in our

power to alter and tran smute morbid states of th e
body—in fact

,
to giv e them a turn for the better.

But if we did not know in what respect they were
morbid or in what way they diverged from the
normal, how shoul d we be able to ameliorate them ?
Therefore it i s not usel ess in tr eatment

, as

Erasistratus says, to kn ow the actual truth about
the genesis of bile. Ce rtainly i t i s not impossibl e

,

or ev en difficult to discov er that the reason why
honey produces yel low bil e i s not that it contains a
large quan tity of thi s within itself

,
but becau se it

[the honey] undergoes change, becoming altered
and tran smuted into bil e. For it would be bitter
to the tas te if it contained bil e from the outset

,

and it woul d produce an equal quantity of bil e

Here it is rather thel iving organism weconsider than
theparticular food that input into it .
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in holes l ike corpses. Furth er, the question of the
colour of the blood has been dealt with not only by
Aristotl e but also by Plato.

l Now I, for my part,
as I hav e already sa id, did not set before myself
the task of stating what has been so well demon
st rated by the Ancients, since I cannot sur pass
these men either in my views or in my method of
giving them expression . Doctrines, howev er, which
they either stated without demonstration, as being
self-ev ident (since they never suspected that there
coul d be Sophis ts so degraded as to contemn the
truth in these matters), or else which they actually
omitted to mention at al l—these I propose to dir
cov er and prove .
Now in reference to the genesis of thehumours, I

do not know that any one coul d add anyth ing wiser
than what has been said by Hippocrates, Arist otl e,
Praxagoras

,
Pli ilot imus

2 and many other among the
An c ients. These men demonstrated that when the
nutriment becomes altered in the v e ins by the inn ate
heat

,
blood is produ ced when it is in moderation,

and the other humours when it is not in proper
propo rtion . And al l the observ ed facts 3 agree with
this argument. Thus

,
those articl es of food

,
which

are by nature warmer are more productive of bil e
,

whil e those which are colder produce more phlegm .

S imilarly of the periods of l ife, those which are
naturally warmer tend more to bil e

,
and the colder

more to phl egm. Of occupations al so, local iti es and
seasons

,
and

,
abov e al l

,
of natures 4 themsel ves, the

( older are more phl egmatic, and the warmer more

Philot imus su cceeded Dioc les and P raxagoras , who were
succes s ive leaders of t heHippoc ratic school. cf. p. 51 , note 1 .
Lit . phenomena .

liv ing organisms ; qf. p. 47, note1.
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1 Erasistratus rejected t heidea of innate heat ; heheld
that t heheat of thebody was introduced from outside.
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1 i.e. fever as a causeof disease.
As weshould say ,

ci rculat ory” changes .

This is t he“ vit al spirit ” or pneuma which , according
to Erasist rat us and thePneumat ist school , was elaborated in
t heleft vent ricle, and t hereafter carried by t hearteries all
over t hebody, thereto subservecirculatory processes. I t
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it has been impaired . For thewound was not
capableof impai ring it, nor yet the bubo, for, if they
had been, then they would havecaused this damage
beforethefever as wel l. I f it was not thesethat
caused it, then it was theexcess of heat 1 (for these
two symptoms occurred besides the bubo—an altera
tion in t hearterial and cardiac movements 2 and an

excessivedevelopment of natural heat). Now t he
alteration of thesemovements wi l l not merely not
impai r the function of thestomach in any way : it
w i l l actual ly provean additional help among those
animals in wh ich , according to Eras istratus, the
pneuma ,

wh ich is propel led through thearteries and

into the al imentary canal, is of great serv ice in
digestion ; 3 thereis only left, then, t hedisprOpor
t ionateheat to account for the damageto thegastric
activity. For thepneuma is driven in more v igorously
and continuously, and in greater quantity now than
before; thus in th is case, t heanimal whose digestion
is promoted by pneuma wi ll digest more, whereas
the remaining factor—abnormal heat—wil l givethem
indigestion. For to say , on t heonehand

,
that t he

pneuma has a certa in property by v irtueof which it
promotes digest ion, and then to say that this property
disappears in cases of fever, is simply to admit the
absurdity. For when they areagain asked what it
is that has altered thepneuma

, they w ill only be
able to reply, the abnormal heat,

”
and particularly

if it be thepneuma
'

in the food canal wh ich is in

has someanalogy wit h oxygen, but t his is also t hecasewi t h
the“ nat ural spirit

” or pneuma, whoseseat was t heliver
and which was d is t ribu ted by theveins t hrough t hebody it

pz
esided over themorevegeta t iveprocesses. cf . p. note1
troduct ion, p. xxxiv .
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that
,
in thecase ofeach function, eucrasia is fol lowed

by t hemore, and dyscrasia by theless fav ourable
alternative. And, therefore, if thi s bethe cas e, we
must supposeblood to be the outcomeof propor
t ionate, and yell ow bil e of di sproportionateheat. So
we natural ly find yel low bileappearing in greatest
quantity in ourselves at the warm periods of l ife, in
warm countries, at warm seasons of theyear, and

when we arein a warm condition ; similar ly in

peopleof warm temperaments, and in conn ection
with warm occupations, modes of l ife, or diseases .
And to bein doubt as to whether th is humour has

its genesis in thehuman body or is contained in the
food is what you wou ld expect from onewho has— I
wil l not say failed to see that, when thosewho are
perfectly healthy have, under the compul sion of

c ircumstances, to fast contrary to custom, their
mouths become bitter and their urinebil e-coloured,
whil e they suffer from gnaw ing pains in thestomach
but has, as it were, just made a sudden entrance
into theworld, and is not yet famil iar w ith the
phenomena wh ich occur there. Who, in fact

,

does not know that anyth ing wh ich is ov ercooked
grows at first salt and afterwards bitter ? And if

you w il l boil honey itsel f, far thesweetest of all

th ings, you can demonstratethat ev en th is becomes
quite bitter. For what may occur as a result of
boiling in the case of other art icles wh ich arenot
warm by nature, exists natur al ly in honey ; for this
reason it does not become sweeter on being boiled,
since exactly the same quantity of heat as is needed
for

'

theproduction of sweetness exists from before
hand ih the honey. Thereforeth e external heat,
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accompl ished in {176 body. For if all articles of food
contained bilefrom the beginning and of themselv es,
and did not produceit by undergoing changein the
animal body , then they would produceit simi larly
in al l bod ies ; thefood wh ich was bitter to the taste
would, I takeit, beproductiv e of bile

,
wh ilethat

wh ich tasted good and sweet would not generate
even the smal lest quantity of bile. Moreover, not
only honey but all other sweet substances arereadily
converted into bilein the aforesaid bodies which are
warm for any of thereasons mentioned.

Well
,
I hav e somehow or other been led into th is

discussion , -not in accordancewith my plan, but
compel led by thecourseof theargument. Th is
subject has been treated at great length by Aristot le
and Praxagoras

,
who havecorrectly expounded the

v iew of H ippocrates and Plato.

IX

FOR th is reason the things that wehavesaid
arenot to belooked upon as proofs but rather as
indications of t hedulness 1 of thosewho th ink
di fferently, and who do not even recognise What is
agreed on by e veryone and is a matter

,

of daily
observ ation . As for the scientific proofs of all th is

,

they areto bedrawn from these principles of wh ich
I haveal ready spoken 2—namely, that bod ies act

upon and areacted upon by each other in v irtueof

theWarm, Cold, Moist and Dry. And if oneis
p. 15 .

I
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investigating natural activities with a v iew to treat
ment ? If the stomach is, in a particular case, unable
to exercise its peristaltic and grinding functions, how
arewegoing to bring it back to t henormal if we
do not know thecauseof its disabil ity ? What I
say is 1 that wemust cool the over-heated stomach
and warm the ch il led one ; so also wemust moisten
theone which has becomedried up, and conversely ;
so

,
too

,
in combinations of theseconditions ; if the

stomach becomes at t hesametimewarmer and drier
than normal ly, the fi rst principleof treatment is at

once to ch il l 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 arethe
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 activ ities is that by knowing the
causes of the dyscrasiaeone may bring them back
to the normal

,
since it is of no usefor the purposes

of treatment merely to know what the activity of
each organ is .
Now

,
it seems to methat Eras istratus is unaware

of this fact al so, that the actual disease is that
condition of the body which

,
not accidental ly, bu t

primaril y and of itself, impairs the normal function .

How, then, is he going to diagnose or cure diseases
if he is entirely ignorant of what they are, and of
what kind and number ? As regards thest omach

,

certainly, Eras istratus held that one shoul d at least

{ This is theorthodox
‘

Hippocrat ic t reatment , t hat of
opposite: by opposites . Cont ras t thehomoeopa thic principlewhich is thebas is of our modern methods of inmm isatwn
(667777160 aimilibua curent ur , Hahnemann).
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ON THE NATURAL FACULTIES, II . ix

a d ifferent t erm inology, st ill keeps to the fact just
as the others do this man’s inn ovations in nomencla
turehav e al so been amply done justiceto by Plato .

1

Thus, the wh ite-col oured substancewh ich everyone
el secal ls phlegm,

and wh ich Prodicus cal ls blenna
{i nucus is t hewel l-known cold, moist humour
wh ich collects mostly in old people and in those who
havebeen ch il led 3 in someway, and not even a

lunatic could say that this was anyt hing el se than
cold and moist.
If

,
then

,
there is a warm and moist humour

, and

another wh ich is warm and dry, and yet another
wh ich ismoist and cold

,
is therenonewh ich is v irtually

cold and dry
? l s thefourth combina tion of tempera

ments, which exists in all other th ings , non-existent
in thehumou rs alone? No theblack bileis such a

humour. Th is, according to intel ligent physicians
and ph ilosophers, tends to bein excess, as regards
seasons,mainly in thefal l of theyear, and, as regards
ages, main ly after theprime of l ife . And

,
similarly

,

also they say that there arecold and dry modes of

life, regions
,
constitutions, and diseases . Nature

,

they suppose, is not defectiv e in th is single combina
tion ; l ikethe three other combinations , it extends
everywhere .

At th is point, al so, I would glad ly hav e been able
to ask Erasistratus whether h is “

artist ic Nature
has not constructed any organ for clearing away a

humour such as th is. For wh ilst therearetwo
organs for the excretion of urine

,
and another of

considerablesizefor that of yellow bile
,
does the

P la to, Timaeus, 83—86 , passim.

cf . theterm blennor rhoea , wh ich is s t ill used .

cf. theScotch term “
colded ” for “

affected wit h a

cold” ; Germ. cr lcdl let .
2
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ON THE NATURAL FACULTIES, I I . 1x

inte rnal suppuration, it dest roys the body and fills it
with ev il humours ; 1 this aga in is agreed on, not only
by Hippocrates, but also by P lato and many others,
including t heEmpiric physic ians. And t hejaundice
which occurs when t heSpleen is out of order is
darker in colour, and t hecicatrices “of ulcers are
dark. For, general ly speaking, when the spleen is
draw ing the atrabiliary 2 humour into itsel f to a less
degreethan is proper, the blood is unpurified, and
thewholebody takes on a bad colou r. And when
does it draw th is in to a less degreethan proper ?
Obv iously,when it [theSpleen] is in a bad condition .

Thus, just as the kidneys
,
whosefunction it is to

att ract t heurine
,
do this badly when they '

areout
of order

,
so also the Spleen, wh ich has in itse lf a

nativepower of attracting an at rabil iary qual ity
,

3 if
itever happens to be weak,must necessari ly exercise
th is attraction badly, with the result that the blood
becomes th icker and darker.
Now all these points, affording as they do the

greatest help in the diagnosis and in t hecure of
diseasewereentirely passed over by Erasistratus,
and hepretended to despise these great men—he
who does not despise ordinary people, but always
jealously attacks t hemost absurd doctrines . Hence

,

it was clearly becausehe had nothing to say against
the statements madeby the ancients regarding the
function and util ity of the spleen, and also because
hecould discover noth ing new h imself

,
that he

ended by say ing nothing at all . I
,
however

,
for my

part, havedemonst rated, fi rstly from t hecause: by
which everything throughout nature is governed (by

i .e. thecombinat ion of sensiblequali t ies which wecall
black bile. cf. p. 8, note3.



GALEN

I A A I A A
(pv aeLs‘, 7 ou 9ep,u0v Keys) LLaL xlf vxpov xai Enpov
xa l 157/poi), 86 157ep0v 3

’

£5 a 157 d5v 7 11511 evapfyé‘m
(pawope

'

vwv LLa 7a 7 L5 061/LLL xlr vp v Kai fnpov
elvai 7 Lv a xpijvaL v ov LineSeiEa/Lev . e'f1j9 5

’

{in [ca l pekayxokuak 01
5

7 09 157rLipxeL ea t 7 0
A 3 I f I

xa9a Lp0v a v
'

rov U WM ’

YXVOV o 0 71 ea 'e, 81a

Bpaxe
'

wv 059 gm yciM0
'

7 a 7 6515 7 029 7rammi9 Li7ro
A A

8e3eL~yp évwv Livap vn
'

a awes‘e’1ri 7 0 hem-01!en 7 0L9A I I

wapov o
'

L hoe/m9 Licfoae9a .

Ti 8
’

Li v ei'17 heiwov L
’

i7t 7t0 'y
'

15 G
’

En'yrjaa0
'9aL

A f l I I I
aacpws

‘

, 0L0v 7 LBovkovr a L 7 6 xa l a 7TO8€ LICVUOUG L
A A Q

nepi 7 1
5

711 7 01 11 x v v L
yéveaw 0L 7ra7t aL0l, o vp

Ba lvew. evapyéo vepov 8’ Li v 7 vw0'9ei17 3L& 7rapa ~

I I
dei'ypa 7 09. alv ov 817 am v oeL 7 7tev /LL1/0v 015 1 7p0A A A I
wokhov 7 01 15 0 7 a <pv 7twv §x7e97t Lppev0v Ce

'

ov ‘
rLi 7e

I 0 IN S A I
xa i ahhov ev ov m m 7 179 eu a v

'

rcp 9ep/La0LLL9 '

a I Ie’7rsL7 a xa 7 a 7 1715 a 157 0v ae7 a,8 0>t 17v 8v0 r
yevv eva

wepL7 7 03p a 7 a 70 ye1f xovcpé
'

repov 7 6 [ca l Lispm
I I

8é0 7ep0v, 7 0 BeBapv 7ep0v 7 6 rea l f
yew8é0'

7epov ,
’l A

L515 7 15 a v9os‘, 0L
,
ua L, 7 0 Be7 p 157 a xakov aL.

I A t I I A
7 ou7 wu 7 91 ,

LLev 6 7 6pa) 7 1711 fa v917v xohnv , 7 Lp 3
L 1 1 1 r 1 c re7epgo 7 17V pekawa v ec aL

’

wv OU /C Liv a/Lap7 0L9, ou
I I A A

7 1515 a 157 1
‘

7v e
’

xov 7 a1v L
’

Seav 7 0111 xv v 7 0157 01 11 1515

7 05 xa 7 L
i

56150 1 11 8L0L/ceia9a L 7 15 oi
’

a v Ka i
I V I I

7rapa (pv aw GXOV
'

TOS
‘ e7rL¢aLv0v 7 a L wokhams‘.

9
‘

A 9
'

3 7,17 pev r
yap fa v 17 em L0 179

'

yuyve'raL lea r
yap

o
’

v opLié
’

ov a Lv 01
'

57 a19 a t57 17v , 57 L 7 a29 7 0511 91 11515

hexi90t 9 dp010157 aL «ca r d 7 6 xpoa v xai 7rLiXO9 .

c 1 q I I

17 8 a v pekawa lea /L0179eo-7epa ,
uev 7ro7t u am

208



https://www.forgottenbooks.com/join


GALEN

a v 7 17 7 179 LLa 7 a (p90
'

LV
‘
0v0pa 3

’

0153311 L3L0v IceL7 a L
705 7 0L0157 Lp v Lp , 7r7t 17v GL 7 015 7 1 11 69 15 Ev a

-
7mm)

17 0505317 xexkfixa aw a 157 L5v , (in mm 3p 159 0p0i019
13605a f

yL
'
L

yve7 aL xaL EéeL L
ye7 L5 a05pa 7 015 {050v

Kai 7 1711 7 1711 , eL na 7 a 157 179 ev 9eL17, rea l 7 Lva

pe7 a 77 0p4107t 15'701 v olov C15p010w 7 6 am {e
’

o
’w

e’pycié
'e7 aL, 0 1777 6301109 e7rL1c7 157 0v 7rpoae7t90150~179

e/Lec p 705 Ka 7 a exovn v Lp 705 pékaw.

xa i poL 30x0150 1v 0L WAGLO
‘

TOL 7 05V 7ra7taL0511

La7 pLZ1v a 157 L5 peu 7 L5 LLa 7 a (51 150 1 11 eXov 7 015 7 0L0157 0v

v 015 xa i 3La
X
01p01511 1eLi7 01 xa L 7ro7t 7t ci1cL9 e7 u

n oXLig
’

ov av01 pe
’

ha va a eLv v éu, 015 pe
'

hawav

X0h 15v , 7 03 ex 0 v yxa 150 60
'

19 7 1 1109 rea l 0 1777 6301109
eL9 7 1711 LifeLa v pe9L0 7 Lipevov 77 0LL57 177 a p éhawav

0v0p Li§eLv XOX151
1 . LiXXa 7repL pev 7 0511 0v0pLi

7 01 15 015 Xp17 3La <pépea9aL, 7 0 3
’

07t 179e9 013 eXov
el3evaL.

Ka 7 a 7 015
°

a i
’

p a 7 09 7011e 00011 Li v lam/059
7raX15 xaL 7 6053e9 ex 7 179 7 05v 0

'

L7 L01v (71 150 6019
ep e

'

pL5pe1/0v 7 17 7 poLp17 p 17 305177 aL Icah059 7 1711

etc 7 179 e
’

p
cp157 0v 9epp a0La9 LiM wLwa'

Lv , 0 0 71

6L9 ca v 7 L5v é
’

h/LeL 7 015 7 0. 7 0 3
’

059 Liv

7 L9 eL71'0L, xaL a v '

yxa v9ev 7 179 7 p0qb179, en) 3
’

L511

7 0157 0 709epp L57 a 7 0v e
’

u a 15r 17 Ka i v /c157 a 7 0v ,
may 7 0 7epe

'

hL am 15 7es7t 15, Ea v917 L
yev épevov

X0X17 3LLL 7 0511 X07t 173L5X01v 0v0pa §0pev01v Lify
f

y
eiwv

137e’x/ca9aLpmm . he7r701/ 3: 7 0157 0 It a l 157/p01)

leaL pv 7 L5v 015X 010 7rep 07 av 077 7 17913 11 éa‘

XLi7 019

Eav90v xaL 7rup053e9 lcaL 7raX15
L

yev 177 aL 7 aL9 7 0511
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its normal condit ion,1 but no particu lar name has
been given to [such a cond ition of] thehumour,
except that somepeople hav e cal led it corrosiveor
acetose, becauseit also becomes sharp like v inegar
and corrodes the animal ’s body—as also theearth, if
it be poured out upon it é—and it produces a kind of
fermentation and seeth ing, accompanied by bubbles
an abnormal putrefaction hav ing becomeadded to
thenatural condition of theblack humour. It seems
to meal so that most of the ancient physicians giv e
thenameblack humour and not black bileto the
normal port ion of th is humour, wh ich is discharged
from t hebowel and wh ich also frequently rises to t h
t op [of the stomach-contents] ; and they cal l black
bilethat part wh ich, through a kind of combustion
and putrefaction, has had its qual ity changed to ac id.

Thereis no need, however, to d ispute about names
,

but we must realiset hefacts, wh ich areas follow
In thegenesis of blood,everything in the nutri

ment 2 wh ich belongs natural ly to t hethick and

earth-likepart of t hefood,2 and wh ich does not
takeon wel l thealteration produced by t heinnate
heat—all th is theSpleen draws into itself. On the
other hand, that part of thenutriment which is
roasted, so to Speak, or bu rnt (this wi l l be the
warmest and sweetest part of it, l ikehoney and

fat ), becomes yellow bile, and is cleared away
through theso-cal led bil iary 3 vessel s ; now,

th is
is thin

,
moist, and fluid

,
not l ikewhat it i s

when, having been roasted to an excessivedegree, it
becomes yel low, fiery, and thick

,
l ikethe yolk of

food in t hedigested condit ion, as it is conveyed to t he
t issues . cf . pp. 4 1—43 . Noteidea of imperfect ly oxidized
material being absorbed by t heSpleen. cf . p. 214

,
note1 .

Lit . choledochous , bile-recei\ing.

2 1
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ON THE NATURAL FACULTIES, l l . 1x

qual ity that, i f it were carr ied all over thebody, it
would do a cer ta in amount of harm . For that which
is decidedly t hick and eart hy in nature, and has

ent irely escaped alt erat ion in thel iver, i s drawn by
thespleen int o it self 1 ; the ot her part h

which is only
moderat ely t hick, aft er being elaborated [in the
l iver], is carried al l over the body. For the blood in
many part s of thebody has need of a certain amount
of t hickening , as al so

,
I take it , of thefi bres which

it conta ins. And t heuseof t hese has been discussed
by P lat o,2 and it wil l al so be discu ssed by mein such
of my t reat ises as may deal wit h t heuse of part s .
And the blood also needs, not l east, theyellow
humour

,
which has as yet not reached theext reme

stage of combust ion ; in th e t reat ises mentioned it
w i l l be point ed out what purpose is subserved by t his .
Now Nat ure has made no organ for cl earing away

phlegm, t his being cold and moist
,
and, as it were

,

half-d igest ed nut rim ent ; such a substance, there
fore, does not need to be evacuated, but remains in
thebody and undergoes alteration t here. And per
haps one cannot properly give thename of p/zlegm
t o the surplus-substance which runs down from
the'

brain,3 but one should cal l i t muc us [bl enna]
or coryza—as, in fact , it is act ual ly termed ; in any
case it wil l be po inted out

,
in t het reat ise“On the

Use of Parts,
” how Nat ure has provided for the

evacuat ion of t his substance. Fur t her
,
the device

provided by Nat ure which ensures t hat thephlegm
which forms in the stomach and in t estines may be
evacuated in the most rapid and effect i ve way
possibl e—this al so wi l l be described in t hat com

thepores of thecr ibriform pla teof theet hmoid in to the

2
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ON THE NATURAL FACULTIES, I I . 111

incl uding theblood (theblood itself be ing an

elevent h), t his is not a departure from the teaching
of Hippocrates , for Praxagoras divides into species
and vari et ies t hehumou rs which H ippocrates fi rst
mentioned

,
wit h the demonst ration proper to each .

Those
,
then

,
aret o be praised who explain the

point s which have been duly mentioned, as also
t hose who add what has been left out ; for it is not
possible for t hesame man t o make bot h a begin
ning and an end. Those

,
on the ot her hand, dese rve

censu re who areso impat ient that t hey wil l not wait
t o learn any of the t hings which havebeen du ly
ment ioned

,

“

as do al so t hose who areso ambit iou s
that , in t heir lust aft er novel doct rines, t hey are
always at tempt ing some fraudul ent sophis t ry,ei ther
pu rposely neglect ing certa in subj ect s, as Erasistrat us
does in t hecase of thehumou rs

,
or unscrupulously

at tacking ot her people
,
as does t his same writ er, as

well as many of t hemore recent aut horit ies.
But let t his di scu ss ion come to an end here

,
and I

shal l add in thethird book all t hat remains.
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BOOK III

I

11“ has been made cl ear in thepr eceding discussion
t hat nut rit ion occurs by an alteration or assimila tion of
t hat which nourishes t o t hat which receives nou rish
ment,1 and t hat t hereexist s in every part of theanimal
a faculty which in V iew of it s activity we cal l, in
general t erms, alterative, or, more specifically, assimi

lativeand nut ritive. I t was al so shown t hat a suffici ent
supply of themat t er which thepart being nourished
makes into nutriment for it self is ensured by v irtu e
of another facu lty which nat ural ly att ract s its proper
7
'

uice[humour] t hat that j u ice is proper t o each part
wh ich is adapt ed for ass imilat i on, and t hat the facu l ty
which at t ract s thej u ice is cal l ed, by reason of its
act ivity, a ttractiveor epispast i

’

c.

2 It has also been
shown t hat assim ilat ion is preceded by adhesion

,

and this, again, by presentat ion,3 thelatter s tage
being, as one might say, theend or goal of t he
act ivity corresponding t o theat t ractive facul ty.

For t heact ual bringing up of nut riment from the
ve ins int o each of t hepart s takes place through
theact i vat ion of theat t ract ive facul ty,4 whil st to
3 For t heseterms (p rosthesis and pr osphysis in Greek ) cf .

p . 39, notes 5 and 6.

Lit .

“
t h rough the-energizing (or functioning) of the

at t ract i vefacu l ty ” ; t hefacul ty (81511071 3 ) in opera t ion i s an
act i v i ty Cf. p. 3 , note2.

2



GALEN

V A I I

716019, 7 0 0 17017 n ap 17x9a 1 7 6 11 11 5 7770007 1960911 1

701 ,
110p501 707 61 09 00 7 511 11 1370, 01

’

011 a5 7 159 7 010 15
I A

7 179 6
’

11 6p
f

ye1a 9 006 15917116 1” i
’

va 777100 7 6977, 010.A s ( I l 1 1 A w I
7 00 6 7t 11 6 7 a 1 . xpovov 0 6 11 7 609611 17017 7771 6101109

I A I A A
659 7 1711 9706151 1 11 7 011 501W 061 ° 0XX917va 1 71011

I A
rea l 01a 7 aX601v 7 1 0151 11 7 11 1 , 0 700001011 11 1 0011015
9 A I f A A
akko1w917va 1 11 11 1 7 01 601 9 o71 a101917i1a 1 7 01 7 716010A I A

xa i a 137 ou 1
y6 i1609a 1 n apaxpnya 71011I I

013X 05011 7 6 , 90001101 0
'

51511 WXCtODL 0 v71 78a51101
A 1 t 1 I

d
I f

a w9. aMt 61
,
LLGVOL 11 a 7 7 0 [.LGPOS

‘ o 77p00
I

7 69659 007 09 xvp69, 659 07 670011 06 7 1 711 6950 7 a 17 o
r I

11 11 1 n apapp601 0107ra v 709 5171 6 130111 7 6 11 015 137mm
I A

Ka 7 7 01 11 70xwp1
'

a , lca7
’

0130011 0137 01 11 II 0557 6 77p00
1 / I V A A I

¢v 0 19 011 7 050711 01010 19 60 7 11 1 . 06 1 06 xa u7 a v9a
A I I I

7 11109 7 77 01006 1 0v i1 1571 6019 07 67011 9 6 19 n okvxpomov

A A I A
71 011 1511 7 00 7 01 71 071 101 xu/t ou xa i
I V I 7 I

7 a v 7 179 0011 650196 11 77 096 11 6 77 1ppeov 0179 07th 6 11

A A I A
11 137 01 7 01 90615011 61101 1511 1

’

1 7r0 7 179

0116717 6511 9 77d 05 7rp015710111 1511 117 11 1509170 11 11 0110

71 150 11 1 1109611 7 111 1511 .I A'

0
,
11011 015 X07 09 15017 0a¢019 011 606 1

'

5a 7 0 7 1511
1511 157 11 1711 7 159 7 61100 6019 7 159 7 01 11 157 179 0011 1571 6019 11 11 5

00 7 19 1i/1 0XOU9511 9 0 1511 60 1 11 0766 1, 77077 610 7 11 1
,8 6

I a 1

,
8 11 1019 05 01 11 6577071 6 11 , 019 7 6 Ka i

A 9

77p0a 7700606 1
'

yue
'

vov 7 ou TGXUUCUV 6 1 110 1 7 1711 01 150 1 11
xa l, 501

'

ov dva f

y/ca iov {177 1570556 1 11A I
11 137 57 11 115 7 1511 7 01 11 157 1711 011 11a71 111 .



https://www.forgottenbooks.com/join


GALEN

II

’

AM» 1771 6 19 013 7 ou7 01 1101101 7 01 7 631 61 7 179 11 770

06156019 6 191071 61101 xpfi09a 1, 77p007 196v 7 69 0
’

11 13701
11 11 7. 7 09 611 7 0111 6111107019 (7511 111071 6 1101 11 a vayxa50v0a 9
7 6 11 11 1

,8 1aé
’

071 611a9 7r10 7 619 6 71
-l, 7 01 11 v 7 11 9 11 11 1

11 1311 8101 15011 6911 1ca l. 0615011 611 6 77211 611 7 1 110111 p op10111

7 013 00171 11 7 09 0137 019 6 111107 17 7 9711 11 11 96 11 7 1a 0v
146 11 11 11 111 , 019 11 137 0 19 7 11 19 11 10915060 1 01117 17 1101

0 11 60911 1 évéprya a v 0 137 159, 6
’

7rl 015 7 1 1101 11 157 7 011

11 6 11 6 110071019 7 11 19 11 10915060 1, 710701 0é 11 0 11 7 11 13911

0101p091711 11 10v 11 11/1 6 11 1711 .
Ap501,ue9 01311 7 179 010a 0 1ca7u

'

11 9 11 7r 11 137 013 7 09

7 15019 777101 7 011 11 690001 7 111 1 7rp0x6 1p1
'

0 110911 1
,
110p1

07 7 11 7 013 00371 11 7 09, 601 0111 30 7 1 [911 0 11 11 1
0 11 1 7 6 11 11 1 5177 170a 1 7 1711 11 09611 7 1 11 1711 01111 11711 111 071

-
01 11

7707 60 7 1 11 .

Ap 01
3

11 11 11 7 19 6 7 6p019611 17 0770 7 01 11

71 67 10 7 01 11 7 6 11 11 1 11 017107 0 7 01 11 0pya 110111 v 7rap5a 17 0
7 179 ( 177 150 601 9 , 671 01 ,11 611 01

3

11 01311 11 11 0011 6 1
,
3 671 7 1011 .

6 1111p7 6 19 7 01311 61 11 09 6 77 1 7 0v 7 01 11 1510 11 1511 11 1 7 11 9 € V€
j
)

7 6 1 11 9 01 11 7 0 711 67 6909 019 7 11 r
ye0 ,

11 1 11p11 7 1 1X a v ,

6 1 11 11 1 0¢00p11 11 gXGL 7 1711 7 atau7 17x1 011 11 1111 111 , 11 701

01311 11 1091506 1 1
7 67 0111 1711 0111 7 1711010 11 60911 1 7 1711

6 11 6p7 61 11 11 11 137 179 .

’

AXX
’

00 7 1 11 611 7 019 71 071 10 7 11 11017107 11 7 11 11 11 l
,
11 6

'

7 10 7 11 7 01 11 7 013 501011 71.op1a111 157 6 7 00 7 1
‘

7p 11 02< a 1
'

>

71 157 pa i 7 6 11 113 130 7 6
'

p11 1 11 0710606 110 1 . 7 1301
3

11 11 0131 136 1

7 11 13 7 11 7rp01 7 a 7rpoX61p10a/1 6 110119 6 71
-
10 11001 11 090 1

7 a 9 6
’

11 6p7 6 1 11 9 01 137 01 11 ,000 1 ,11 6 11 11 11 1 7rp0 7 179 11 11 11 7 071 159

1 Thedeductive.
2 The10903 i s theargument or theory arrived at by tne

2 26



ON THE NATURAL FACULTIES, I I I. 11

I I

SINCE, howev er, it i s not our habit to employ
this kind of demonstration l alone, but to add
thereto cogent and compel ling proofs drawn from
obv i ous facts, we wil l al so proceed to the latter kind
in the present instance we will demonst rate that in
certain parts of the body tireretentivefaculty is so
obvious that its operation can be actually recognised
by the senses, whi l st in other parts it is l ess obv ious
to the senses, but i s capable ev en here of being
det ected by the argument . 3
Let us begin our exposition, then, by fi rst deal ing

systematically for a whil e with certain definite parts
of the body

,
in reference to which we may accurately

t est and enqu ir e what sort of th ing the retentiv e
faculty is .
Now

,
could one begin the enquiry in any better

way than with the largest and hollowest organs ?
Personally I do not think one could . It is to be ex
pected that in these

,
owing to their s ize

,
the

activ ities wil l show quite cl early
,
whereas with

respect to the smal l organs, ev en if they poss ess a
strong faculty of thi s kind, its activ ation wil l not at
once be recognisabl e to sens e .

Now those parts of the animal which are especial ly
holl ow and large are the stomach and the organ
whi ch is cal led the womb or uterus.3 W

'hat prevents
us

,
then , from taking up these first and con sidering

their acti v ities, conduct ing the enquiry on our own
process of 1107 1167 06017101 or ” theorizing ” ; cf . p. 15 1 , note 3 ;
p . 205 , note 1 .

0

TheG reek words for t he11 16 1 11 8 (1116111 1 6 and
probabl y owetheir plural form to t hebel ief tha t t heorgan
was bicor nuate in t hehuman, as it is in some of t helower
species . 2 27
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ON THE NATU RAL FACULTIES , I I I 11 1

theut erus capable of contracting upon, and of re
t ain ing theembryo, but in order t hat the latt er may
arrive at a proper size. When

,
t herefore, theobj ect

for which t heu t erus brought it s ret ent ive faculty
in t o play has been fulfil led, it t hen st ops t his facu lty
and brings it back t o a stat e of rest , and employs
instead of it anot her facul ty hit hert o qu iescent—the
propu lsivefacu lty. In t his case again thequ iescent
and active stat es arebot h det ermined by ut il ity ;
when t his cal ls, t here is activity ; when it does
not, t here is rest .

Here
,
t hen, once more, we must observe wel l

theArt [artist ic t endency] of Nat ure—how she has
not merely placed in each organ the capabil it ies
of useful act ivit ies, but has al so fore-ordained t he
t imes bot h of rest and movement. For when every
th ing connect ed wit h t hepregnancy proceeds pro
perly

, theeliminativefaculty remains qu iescent as

t hough it did not exi st , but if anyt hing goes wrong
in connection eit her wit h the chorion or any of
t heo ther membranes or with the foetus it self, and
its complet ion is ent irely despaired of

,
t hen the

uterus no longer await s thenin e-months period, but
t heretent ivefaculty fort hwit h ceas es and all ows the
heret ofore inoperat ive facu lty t o come int o action .

Now it i s t hat somet h ing is done—in fact , useful
work effect ed—by theeliminat iveor pr0p1LlsL

'

vefaculty
(for so it , too, has been cal l ed

,
receiving, l ike t he

rest , its names from thecorresponding act iv iti es).
Furt her, our theory can

,
I th ink

,
demonstrate bot h

toget her ; for see ing t hat t hey succeed each ot her,
and t hat t heone keeps giv ing place to theot her
according as u t il ity demands, it seems not unreason
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ON THE NATURAL FACULT IES, I II . 111

In thecase of the opposit e ( the el iminative)
faculty, the os opens, whilst thewhol e fundus ap

proaches as near as possibleto t heos, expell ing t he
embryo as it does so ; and along wi t h thefundus t he
cont iguou s part s—which form as it were a girdle
round thewhol e organ —co-operat e in thework
they squeeze upon t heembryo and propel it bodily
outwards . And

,
in many women who exerci se such

a faculty immoderat ely, v iol ent pa ins cause forcibl e
prolapse of thewhole womb ; here almost the same
t hing happens as frequent ly occurs in wrestl ing-bout s
and st ruggles, when in our eagerness to overt urn and
throw ot hers we areourselves upset along with t hem ;
for similarly when theu t erus i s forcing the embryo
forward it somet imes becomes entirely prolapsed, and
particu larly when t hel igament s connecting it with
thesp ine happen to be nat ural ly lax.

l

A wonderful device of Nat ure
’ s al so is th is—t hat ,

when the foet us is al ive, t heos uteri is closed with
perfect accuracy, but if it d ies, the03 at once opens
up to theext ent which is necessary for thefoet us to
make itsex it . Them idwife

,
however

,
does not make

thepart urient woman get up at once and sit down on
the[obst et ric] chair, but she begins by palpat ing the
05 as it gradual ly di lat es, and the fi rst t hing sh e says
is t hat it has di lat ed “ enough to admit t hel itt l e
finger, t hen that “ it is bigger now

,

"

and as we
makeenquiries from t ime to t ime

,
sheanswers t hat

thesize of thedilatat ion is increasing. And when
it is sufficient to al low of thetransit of thefoetus,2
she t hen makes thepat ient get up from her bed and

1 Relaxat i on of utero-sacral l i gamen ts as an importan t pre
disposmg causeof prolapsus u ter i .
a That in, at theend of thefirs t s tageof labour .
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an abnormally long time in the stomach, as wou ld be
natu ral if their d igestion wereslow. Indeed, the
chief way in which these peoplewi l l surpriseoneis
_
in thelength of timethat not food alone but even
fluids w il l remain in their stomachs. Now, the
act ual cause of this is not, as one would imagine,
that thelower out l et of thestomach

,

1 being fairly
narrow

,
w il l al low nothing to pass before being

reduced to a finestate of div ision. Therearea

great many peopl e who frequently swal low large
quantities of big fruit-stones ; oneperson , who was
holding a gold ring in his mouth, inadvertently
swal lowed it another swal lowed a coin

,
and v arious

people haveswal lowed various hard and ind igestible
objects ; yet all thesepeopl e easily passed by the
bowel what they had swal lowed, w ithout therebeing
any subsequent sympt oms. Now surely if narrow
ness of thegast ric outlet were thecauseof unt rit u
rated food remaining for an abnormally long time,
none of thesearticles I havementioned would ever
haveescaped . Furthermore, t hefact that it is
l iquids which remain longest in these people’s
stomachs is sufficient to put t heidea of narrow ness
of theoutlet out of court. For, supposing a rapid
descent weredependent upon emulsificat ion

,

2 then
soups, m ilk, and barley-emul sion 3 would at oncepass
along in ev ery case. But as a matter of fact th is is
not so. For in people who areextremely asthen ic it
is just thesefluids which remain und igested, which
accumulateand producegurgl ings, and which oppress
and overload t hestomach

,
whereas in strong persons

not merely do noneof these things happen, but even a
largequantity of bread or meat passes rapidly down .

Lit . barley 126. barley-water.
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yoursel f in an an imal
,
if you wi l l try to hit upon the

t ime at which thedescent of food from thest omach
takes place . But even if you should fai l to discover
thetime, and not hing was yet pass ing down, and the
food was still undergoing digest ion in t hestomach,
st ill even t hen you would find dissection not wit hout
its uses . Y ou wil l observe, as we have just sa id ,

t hat thepylorus is accurat ely closed
,
and t hat t he

whole stomach is in a state of contraction upon the
food very much as thewomb cont ract s upon the
foetu s . For it is never possibl e to find a vacant
space in t heut erus

,
the st omach, or in eit her of t he

two bladders—t hat is, eit her in that call ed bil e
receiving 1 or in the ot her ; whether their content s
be abundant or scanty, the ir cavit ies areseen to be
replet e and ful l, owing t o thefact t hat t heir coat s
cont ract constan t ly upon the cont ent s—so long, at

l east , as theanimal is in a natu ral condition.
Now Erasist ratus for some reason declares that it

is thecont ract ions 2 of t hest omach which arethe
cause of everyt hing—t hat is to say, of thesoft ening
of thefood,3 t heremoval of wast e mat t er, and the
absorption of t hefood when chylified [emulsified].
Now I have personal ly

,
on count less occas ions,

d ivided theperit oneum of a st ill l iving animal
and have always found al l theintestines cont ract ing
peri stalt ical ly “upon t hei r cont ent s . The condition
of thestomach, however, i s found less simple ; as

regards t hesubstances freshly swal lowed
, it had

grasped t heseaccurately bot h above and below
,
in

fact at every point
,
and was as devoid of movement

thegross movemen t s or st ruct ureof organ s wit h wh ich he
concerned h imsel f. Wherean organ had no obviou s funct ion ,
hedubbed it useless ” e.g. t hespleen (cf. p .

cont ract ing and di lat ing ; no longi t udinal movemen t s
in volved ; d . p. 263 , note2. 24 3
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ON THE NATURAL FACULTIES, I I I . v .
-v 1

thus being t hat here, t oo, thereis a retentive
facul ty.

Sim ilarly, too, thest omach
,
when

,
ass often happens,

it is irritat ed by acidi ty, get s rid of thefood , alt hough
st i ll undigest ed, earl ier t han proper ; or again, when
Oppressed by the quant ity of its contents, or dis
ordered from thecc exist ence of bot h conditions, it
i s sei z ed wit h diarrhoea. Vomdmg also is an affec
t ion of the upper [part of the] stomach analogou s
to diarrhoea, and it occurs when thestomach is over
loaded or is unable to stand the qual ity of the food
or surplus substances which it cont ain s . Thus

,
when

such a condi tion develops in t helower parts of the
stomach ,

.

whilethepart s about thein let arenormal
,

it ends in diarrhoea, whereas if t his condition is in
theupper stomach, thel ower parts being normal, it
ends in vomiting.

V I

‘

l
‘

ms may often be cl early observed in t hose who
aredisincl ined for food ; when obl iged toeat , t hey
have not thest rength to swal low,

and, even if they
force themsel ves t o do so

,
they cannot reta in the

food, but at once vom it it up. And t hose especial ly
who havea di sl ike to some part icu lar kind of food

,

somet imes take it under compul sion
, and then

prompt ly bring it up or
,
if they force t hemselves t o

keep it down , t hey arenauseated and feel t heir
s tomach t urned up, and endeavouring to rel ieve itself
of its discomfort .

Thus, as was said at the beginning, all the observed
fact s test ifv t hat there must exist i n almost al l part s
of theanimal a certa in incl inat ion towards, or, so to

24 7
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it . Thus it att racts all the most useful parts or th e
food in a vaporous 1 and finely divided condit ion

,

st oring this up in it s own coat s, and applying 2 it to
t hem . And when it is sufficient ly ful l it puts away
from it , as one m ight somet hing t roublesome, therest
of thefood, t his having it selfmeanwhile obtained some
profit from it s associat ion wit h t hestomach . For it
is impossibl e for two bodies which areadapted for
act ing and being acted upon to come toget her with
ou t eit her bo th acting or being acted upon, or else
one act ing and the ot her being acted upon. For if
t he ir forces areequal t hey will act and be act ed
upon equal ly, and if theone be much superior in
st rengt h, it w il l exert its act ivity upon it s passive
neighbour thus

,
whil e producing a great and appre

ciableeffect , it wi l l it self be act ed upon eit her l it t le
or not at al l. But it is herein also that themain
difference li es between nourishing food and a dele
terious drug ; thelatter mast ers t heforces of the
body, whereas the former is mast ered by t hem .

3

There cannot
,
t hen

,
be food which is su it ed for the

animal which is not also correspond ingly subdued by
thequal i t ies exist ing in theanimal . And t o be
subdued means t o undergo a lteration.

4 Now
,
some

part s arest ronger in power and ot hers weaker
,

t herefore, whil e all wil l subdue thenut riment which
i s proper t o theanimal, t hey wil l not all do so

equal ly. Thus the st omach wi l l subdue and alt er it s
food, but not to the same extent as wil l th e liver .

veins
,
art eries

,
and heart.

We must t herefore observe to what ext ent it does
alt er it. The alt erat ion is more t han t hat which

Mutual influenceof organ ism anden vi ronmen t .
Qual i tat ivechange. cf . Book L , chap . ii.
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mas t icated. Indeed, there is no compar ison between
t hese two processes we have only to cons ider what
thes tomach conta ins—phlegm, bil e, pneuma

, [in
nate] heat,1 and, indeed t hewhole substance of t he
stomach . And if one considers along with t his the
adjacent viscera, like a lot of burning heart hs around
a great cauldron—to the right thel i ver, t o the left
t heSpleen

,
t heheart above, and along wit h it the

d iaphragm (suspended and in a stat e of constant
movement ), and theoment um shel t ering them all

you may believe what an extraordinary al t erat ion it
i s which occurs in thefood taken into the st omach.

How could it eas ily become blood if it were not

previously prepared by means of a change of t h is
kind ? It has al ready been shown 2 that not hing is
alt ered all at once from one qual ity t o its opposit e .
How t hen could bread, beef, beans, or any ot her
food turn into blood if t hey had not previously
undergone some other alt erat ion ? And how cou ld
thefaeces be generated right away in the smal l
mtest ine? 3 For what is there in this organ more
potent in producing alt eration t han the factors in the
st omach ? I s it thenumber of thecoats, or the way
it is su rrounded by neighbouring viscera, or thetime
t hat thefood remains in it

,
or some kind of innat e

heat which it conta ins Most assuredly t hein test ines
have theadvantage of the st omach in none of t hese
respect s . For what possibl e reason, then, will oh

jectors haveit t hat bread may often remain a whole
night in thest omach and st il l preserve its original

qualit ies , whereas when once it is proj ect ed int o the
That i s to say, faeces areobk sly al tered food. This

alterat ion cannot havetaken
p
laceen t i rely in t hesmall

intes t i ne: t hereforealterat ion 0 food must takeplacein t hes tomach.
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Eras ist rat us, however, is st ill more fool ish and

absurd, eit her t hrough not perceiving in what sense
theAncient s said t hat d igestion is sim ilar to the
process of boiling, or because he purposely confused
himself wit h sophistr i es. I t i s, he says, inconceivable
that digest ion, involving as it does such t rifling
warmt h , shou ld be relat ed to t heboil ing process .
This is as if we wereto suppose that it was necessary
to put t hefires of Et na under thest omach beforeit
could manage t o alter t hefood ; or else t hat , whil e it
was capable of alt ering t hefood, it did not do this
by virt ue of it s innat e heat , which of course was

mois t, so t hat theword bail was used inst ead of

bake.
What he ought to have done, if it was fact s t hat he

wished to disput e about , was to have t ried to show,

first and foremost , t hat thefood is not transmuted or
al t ered in quali ty by thest omach at all, and secondly,
if hecould not be confident of t his

,
he ought t o

have tried to show t hat t his al t eration was not of any
advantaget o thean imal .1 If, again, hewere unable
even to make t his m isrepresentation, he ought t o

have at t empted to confut e thepost ulat e concerning
theactiveprinciples— to show, in fact , t hat thefun ct ions
taking placein thevarious part s do not depend on the
way in which theWarm, Cold, D ry, and Mois t are
mixed

,
bu t on some other fact or. And if he had not

the audacity to m i srepresent fact s even so far as t his
,

stil l h e shoul d have t r ied at l east to show t hat the
Warm is not themost act ive

’

of all theprinciples
which play a part in t hings governed by Nat ure . But
if he was unableto demonst ratet his any more t han
any of theprevious propositions, t hen heough t not t o
have made himself ridiculous by quarrel l ing uselessl v

250I
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I t appea rs to me
,
from comparison between t h i s and ot her

pas sages i n Galen ’s wri t ings (notably Useof P ar t s, i v. ,
t hat hemeans by t he“

two coat s ” simply themucous and
themuscular coa t s . In t h i s caset he s t raigh t ” or “ longi
tud inal ” fibres oi thei nner coat would bet herugae; t he
“
ci rcular ” fibres of t heinner in tes t inal coat would bethe

w lvulaeconniventes.
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naturein t hegul l et . Now simpl e observat ion wil l
test ify that t hese coats have t heir fibres inserted in
cont rary d irect ions . l And

,
al t hough Eras is t rat us did

not at t empt t o say for what reason t hey arelike this,
I am going t o do so.

The inner coat has it s fibres straight, since it exi sts
for thepurpose of t ract ion. The outer coat has

its fibres t ransverse, for t hepurpose of peristal si s.2
In fact , themovements of each of themobileorgans
of thebody depend on the set t ing of the fibres .
Now please t est t h is assert ion fi rst in th e muscl es
t hemsel ves ; in t hese thefibres aremost d ist inct, and
t heir movement s vi sibl e owing to t heir vigour . And

after themuscl es, pass to thephysical organs,3 and

you will see t hat t hey al l move in correspondence
wit h t heir fibres . Th is is why thefibres t hroughout
the int est ines arecircular in bot h coat s—t hey only
cont ract pe ristal t ical ly, t hey do not exercise t ract ion.
The st omach, aga in, has some of its fibres longit udinal
for the pur pose of t ract ion and the ot hers transverse
for thepurpose of peristal s is .2 For just as the
movements in t hemu scl es “takeplace when each of
thefibres becomes t ight ened and drawn t owards it s
origin, such al so is what happens in thest omach ;
when the transverse fibres tight en

,
thebreadt h of

3 Theterm hererendered per ista lsis i s per istolein G reek ;
it is appl ied only to t hei n termi t ten t movemen ts of muscles
placed ci rcularl y round a lumen or cavi ty, and comprehends
sys toleor con t ract ion and d iastoleor d il atat ion . In it s
modern si gn ificance, per istaLeis . however, also includes t he
movemen t s of longit ud ina l fibres . cf. p . 97 , noteI .

3
t
'

.e. t hosecon t ain i ng non-st ri ped or “ in volun tary muscle
fibres ; organs governed by t he“ nat ural pneuma ; cf.

p . 186, note3 .

By t h is term i s meant only wha t weshou ld call t he
volun tary musclel .

2
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channel ; it would be ext raordinary if thechannel
did not dilat e when a mass was passing t hrough it . 1

Obviously t hen t hed ilatat ion of thelower parts
along wit h thecont ract ion of t heupper is common
bot h t o dead bod ies, when anyt hing what soever is
passing t hrough t hem,

and t o l iving ones, whet her
t hey cont ract peristal t ica l ly round t heir cont ent s or
att ract t hem.

2

Cu rtailment of l engt h, on th e ot her hand, is
pecul iar t o organs which possess long it udinal fibres
for thepurpose of attract ion . Bu t t hegullet was
shown to be pull ed down ; for ot herwise it would
not have drawn upon t helarynx . I t is t herefore
cl ear that thest omach at t ract s food by thegullet.
Further, in vomil ing, themere pass ive conveyance

of rej ect ed mat ter up t o themont h wil l certain ly
it self suffi ce to keep open t hose part s of t heoeso
phagus which ared ist ended by t heret urned food ;
as it occupies each part in front [above], it fi rst
dilates t his

,
and of course leaves thepart beh ind

[below] cont racted . Thus, in t his respect at l east , t he
condit ion of thegul let is precisely s im ilar t o what it
i s in theact of swal lowing.

3 But t here being no
traction

,
t hewhole length remain s equal in such

cases.

And for this reason it is eas ier t o swal low than
to vomit , for deglutit ion resul t s from both coat s
of the s tomach being brought in t o act ion, the inn er
one exert ing a pu l l and theouter one helping by
peristal sis and propul sion, whereas emes i s occurs
from theouter coat alone funct ioning, wit hout t here

7
’

.a. t h i s phenomenon i s ‘

a proof nei t her of per istolenor
of at t ract ion. cf. p 97 , note2.

Contract ion and dilatat ion of coursebeing reversed.

26
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(D

’Arcy Thompson ).
cf. A ri s t ot le’s Nat . Hist . (D

’

Arcy Thompson’s ed i t ion , Ox
ford ,

IV. ,
x i. , 538 A , 20. Thesynodont “ is not to be

iden t ified w ith cer ta in ty, but i s supposed to beDanica: W I
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ON THE NATURAL FACULTIES, I I I . v i l l
'

q nimals he al so adds the cause of th is : he says
that it is ow ing to their v oracity.

The fact s areas follows . In all animals,when the
appet it e is v ery intense, the stomach ris es up, so that
some peoplewho hav e a clear percept ion of this
cond ition say that thei r stomach creeps out of
them ; in others, who arestil l masticating the ir food
and hav e not yet worked it up properly in the mouth,
the stomach obv iously snatches away the food from
them against their will . In those animals, therefore,
which arenat ural ly -v oracious, in whom the mouth
cav i ty is of generous proportions, and the stomach
situated close to it (as in the case of the synodont and
channa), it i s in no way surprising that, when they
aresufficiently hungry and arepursuing one of the
smal l er animal s, and arej ust on the point of catch ing
it
,
the stomach should, under the impulse of desire

,

spring into the mouth . And this cannot possibly take
placein any other way than by the stomach drawing
the food to itself by mean s of the gull et, as though by
a hand . In fact, j ust as we ourselv es, in our eager
ness to grasp more quickly someth ing lying before us,
sometimes stretch out our whole bodies along with
our hands, so al so the stomach stretches its elf forward
al ong with the gullet, which is, as it were, its hand .

And thus
,
in these animal s in whom those three

factors co-exist—an excessiv e propensity for food, a
sma l l gul let, and ampl e mouth proportions -in these,
any sl ight tendency to mov ement forwards brings
the whole stomach into the month.

Now the constitution of the organs might itself
suffice to giv e a natural ist an indication of their
functions. For Nature would nev er hav e purpose
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ON THE NATURAL FACULT IES, I I I . v m

food
,
by d istending this coat and hindering its

action .

But Erasistratus said nothing about this, nor did
he point out that the obl ique situation of the gullet
cl early confutes the teaching of those who hold that
it is simply by v i rtue of the impulse from abov e that
food which is swal lowed reaches the stomach . The
only correct thing he said was that many of the long
necked animal s bend down to swal low. Hence,
cl early, .the observ ed fact does not show how we
swal low but how we do not swal low. For from this oh
serv ation it is cl ear that swall owing i s not duemerely
to the impulse from abov e ; it is yet, howev er, not cl ear
whether it resul ts from the food being attracted by
thestomach, or conducted by the gul let. For our

part, howev er, hav ing enumerated all the different
cons iderations—those based on the constitution of the
organs, as well as those based on the other symptoms
which, as j ust mentioned occur both before and after
the gullet has been exposed -wehav e thus sufficiently
prov ed that the inner coat exists for the purpose of

attraction and the outer for the purpose of propulsion .

Now the original task we set before ou rselv es
was to demonstrate that the retentivefacul ty ex ists
in ev ery one of the organs, j ust as in the prev ious
book we prov ed the existence of the at tractive, and,
ov er and abov e this, the alterat ivefaculty. Thus

,

in the natural course of our argument, we hav e de
monst rated these four faculties ex isting i n the
stomach— the attractiv e faculty in connection with
swal lowing, the retentiv e with digestion, the expul
si v e with v om iting and wi th the descent of digested
food into the smal l intestine—and digestion itself
we hav e shown to be a process of alteration.
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ON THE NATURAL FACULT IES , m . x

part ly conquered by thesophis t ries of t hese fell ows
and have given credence t o t hem ; whilst ot hers
who at tempted to argue wit h t hem appear to meto
lack to a great extent t hepower of t heAn cients .

For t h is reason I have at t empt ed t o put toget her my
argument s in t heway in which it seems t o methe
Ancient s, had any of t hem been st il l al ive, wou ld have
done, in opposit ion t o t hose who would overt urn t he
finest doct rines of our art .
I am not , however, unaware t hat I shal l achieve

eit her not hing at all or el se very l i t t l e . For I find
t hat a great many things which have been conclu
sively demonst rat ed by theAncient s areunintelli
gibleto t hebu lk of theModem s owing to t heir
ignorance—nay, t hat , by reason of t heir laziness,
t hey will not even make an at tempt t o comprehend
t hem ; and even if any of t hem haveunderst ood
t hem

, t hey havenot given t hem impart ial examina
t ion .

The fact is t hat he whosepur pose is to know any
t hing bet t er t han t hemult it udedo must far su rpass
all ot hers both as regards h is nat ure and his early
t raining. And when he reaches early adol escence
he must become possessed wit h an ardent love for
truth

,
l ike one inspired ; neit her day nor night may

he cease t o urge and strain himself in order to l earn
t horoughly all t hat has been said by t hemost i llus
t rions of theAncient s . And when he has l earnt
t his, t hen for a prolonged period he must test and

prove it , observ ing what part of it is in agreement ,
and what in di sagreement wi th obvious fact ; t hus
he wil l choose t his and t urn away from t hat . To
such an onemy hope has been t hat my t reat ise
would prove of the very grea test assistance .

2 7 ‘



GALEN

0H6 LKo'yov s ’

6L617 6
’

6 17 076 7 01 776 17 7 677 6 0 1 17 ov7 0L°

7 0L9 6 6XK0L9 ov 7 07 7 6V77
'

067 6 L 7 0 7 706p 6 7repL7
7 017, 039 6L Ka t p v9017 01707 7 L9 Xe

'

f

yOL.

27771 77 6p6 177 6017 07
3

17 7 617 Xé'yov 6176 /ca 7 5
7
17

7 779 6X7796L6 9 6¢L6,6 61707 17 00 6 7&6 1 77 6L x6 7 a v 7 6 17

67 L 77p0006L0L17. 079 7 677 77
7
7 607 7770 61 166 1 77 617

6176
1
07 079 166 1 766 7 6 0 776 7 6 0L7 L6 7 0L9 0606706

776L170
'

7660L, 77v 67c ,8679 7 67 0 7 O
,
6 6 7 L

7977176 L, 6v 0X6p6 L176L 66 K 6 L 6 770796L7 6 L 7 0L9 67700L

7 0L9 7 6 [cab 777069 61767 70717 609L0v 0L17, xaL

7 0717 670 0 17 0777 6170717 6x6 0 7 017 6760707 6776 9
"

6X6L 7 69
8171/6t , 7 7717 7 6 7 6717 0L/ceL'0717 6>wc7 uc7717 [Ca b 7 7717

7 0717 67tX07 pL07 17 xaL 6L6 7 0177 0, 76617

65 61769 7777 707 071709 7 L 0 1717607 079, 0
7
0 77 670

166 1 6 L 7c770 7 6 19 6p <j>07 6p6 L x6 1 6 L 76 777 706 L fc
'

aL 6 L

¢Xé,8 69, 6770707 6776 7 0717 L170717 67664 7 6 r
761777, 7 0717

6 7796 107 17 7 6 km 7 07 17 efyfcap0L07 v .

K6 L 71 6 17 7 6 Ian 7 pL
’

7 017 7 L"7 61709 5176717 60 7 L
< 7 6717> 61 6 7 7 017 770>t v 7 07 777t 7706L 7 0777

77770600
7777 6v 6170 7 6 170717 . evpL

'

07ce7 6 L 6: 617 ,
11617

7 0L9 GIC 6v 0L17 XL7 07170717 0 171760 7 777600 L17 op
'

y6170L9

617 7761707 7 a L9 6 1796L6 L9 L0L17

6 17 66 7 0L9 65 6 1769 7 0L9 6XX0L9 6v0 7 617600

0 v 176 77LX6 7LB6170v 0L 6
’

6 v 7 6 L 71 6060 7 017 7 77
7 779 k a9

GKTLKJUQ ODOM OHGLO‘

US
‘ 6v 176/Lew9 6 17 6p7 6L6

° 66 L7 6 L

7 677 6 17 7 077 7 07 7 07 70701707 77 6 17 7 6 360960 6005Lyxfi6 L

K6 L 77 6pL7 67 606
’
6 L 7 0L9 6 17v 776pxov0L 7 6 777 0701017 , 77

1
q

“

. p. 269.



https://www.forgottenbooks.com/join


GALEN

77 6 17 7 6 0 7 77p
6 17 7 07 7 779 77 647 6079, 6 L

,
1.L777 p6 L 6

’

6 17

7 07 7 779 ICUOO
‘

GQ) ? Xp<51707 77 6 17 7 L.

T6 177 apa 766 L 6 7 779 XL
’

Twl/ GI? 0717 67C

770Xv 6L60717 L17 07 17 67 6 17 67 0 Ka t 7 0717 7 779 6p7 77p15a9 6

,
LLGV 6

5

50796 17 6 16 7 0717 0 7 p07
'

y75X0717, 6 6 600796 17 66

,
LLev 7 07 17 e1796v 676 7 0717 66 7 L170717 0 77 17

6 737 6 29 xa l 7 6717 6307 6 7 69 77617 (1906
5

66 9 7 6 29

77 777 p6 L9 Ka t 7 6 L9 777750 7 60L17 eoLxéva L k a 7 d r
ye7 7717

7
0
717 L1707 17 0 7517960 6 7, 6L mm 7 07 776xeL ML77 0177 6 L,

7 6 9 6
’

6p7 77pL6 9 7 77 7 6 0 7 p15. 66 776 177 07 17 6p
7

7617 07 17 67: 67701 17 9
'

6 6 7 67L¢07 6
5

p0717 67 x6 p0L6 9

GXOVTwV 7 69 L176 9 6 77 6176 7 0 7 6 617 7 6p6 . 7 6 6 67 L

182
,
8 6

'

X7 L017 7317 Il 7 6717 7 67001717 67760 7 07 7 0L0157 07 7 7717

07 150 1 17 7
'

77ra
’

pX6L17 , olL517 77 6p Ka t. 17 v 17 60 7 L, 7 0L9 7

6 17 7 6p019 G/C 6170L17 077 010717 907 03170717 0 v
'

y fceL096 L, 7 779
77 6pL xp6L6 9 76 0p 17 77p6

'

y77 6 7 6156 9 60 7 L17 . 01
’

57cov 17

17v 17 xp77 77096L17 6 7co17 6L17 7repL 7 0717 7 0L0757 0717, 0707rep
07766 6L6 7 L 77 6pL 7 ou WK7§90U 9 7 0717 XL7 03170717

6x60 7 0v 7 0717 60761707 17 61 6 77 6¢0317 777 6 L 7 0L9 6176 7 0

7LL7c0L9 6176p60 1 17 . 777rep pLGV f
y6p 7 0757 07 17 6 v 7 71

'

p7c079

7 0L9 7repL 7 779 617 6 7 077a 9 61647071 66 9 6Lp777 6 L
'

77 6pL 66 7 00 6L07 L 7 0Lov 7 017 677 6 0 7 017 67 6 116 7 0 7 07 17

op
f

yd v , GV
'
TOLS

‘
7T€pl7 XpGLCLQ [£70,0w GbpflU GTa t .

XI I

v i 6 01
’

766 7 6p017 7 0757 0717 77p07ceL7 6 L Xe'iyew,

6X7t 6 7 69 ¢v0L7c69
6171767LeL9 77 0176 9 677066Lfc17 756L17 6 17

677 60 7 07 7 0717 60761707 17 7 6 7 7 6 p6 9 77 77 6 pXO150 6 9. 6 77 1

7 0177
'

0617 77d 17 677 6 1767t 9o
'

177 69 7 6

cfl p
9 My

p
sugges t i on is t hat Galen refers t o (I ) themucous

28 2



ON THE NATURAL FACULTIES
,
I I I. x7.-x1 1

stomach du ring thewhole period of diges tion,l and
t heut eru s during t hat of gestat ion .

Thus too, t hecoat of a vein , being singl e, consists
of various kinds of fibres ; whil st theouter coat of
an artery consist s of circular fibres, and i ts inner
coat most ly of longit udinal fibres

,
but wi th a few

oblique ones al so amongst them . Veins t hu s re
semble t heut eru s or thebladder as regards the
arrangement of t heir fibres, even t hough t hey are
deficient in t hickness ; sim ilarly arteri es resemble
thestomach . A loneof all organs theint est ines
consist of two coat s of which bot h have their fibres
t ransverse .

2 Now theproof that it was for thebest
t hat all theorgans should benat ural ly such as t hey
are(t hat , for instance, t heintest ines shou ld be com

posed of two coat s ) belongs to thesubj ect of theuse
of parts

3
; t hus wemu st not now desire to hear about

matters of t his kind nor why theanat omist s areat

variance regard ing t henumber of coat s in each
organ. For t hesequest ions have been suffi ci ent ly
discuss ed in thetreat i se “ On D isagreement in
Anatomy . And theprobl em as to why each organ
has such and such a charact er wil l be discussed in
the tr eatise On th e Use of Part s.

X I I

IT is not , however, our bu siness t o discu ss eit her
of t hesequest ions here, but to consider duly t he
natural facult ies, which , to thenumber of four, exist
in each organ . Ret urning t hen, to t his point, let us
coat .wi t h its va l vulaeconniventes, and (2) themuscula r coat ,
of wh ich t hechief layer is madeup of circular fibres . cf.

p. 262, note1 . Or ut il ity.
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ON THE NATU RAL FACULTIES, I I I . 11 11

pain is common to all these conditions, and of this
t here arethreepossible causes— eit her excessive
bu lk

,
or weight , or i rri tat ion bulk when theut erus

can no longer support t hest ret ching, weigh t
when thecontent s surpass it s st rengt h, and i rritat ion
when t hefluids which had previously been '

pent up
in the membranes, flow out , on therupt ure of t hese,
int o theut erus i t self, or else when thewhol e foet us
perishes

, put refies, and is resolved int o pern icious
ichors

,
and so irritat es and bit es t hecoat of the

ut erus .
In all organs, t hen, bot h t heir natural effects and

their disorders and malad ies plain ly take place on
analogous l ines,1 some so cl early and manifest ly as to
need no demonst rat ion , and ot hers l ess plainly

,

al t hough not entirely unrecognizable to t hose who
arewil ling to pay at t ent ion .

Thus, to taket hecase of thestomach : the irri ta
t ion is evident here because t his organ possesses most
sensibil ity, and among it s ot her affect ions t hose
producing nausea and theso-cal l ed heart bu rn cl early
demonst rat e t heel im inative faculty which expel s
foreign mat t er. So al so in thecase of theu t erus
and theurinary bladder ; t his lat t er al so may be
plainly observed t o receive and accumu lat e fluid unt il
it is so st ret ched by t heamount of t his as t o be
incapable of enduring thepain ; or it may be the

qual ity of theurine which irritat es it ; for every super
fluous substance which lingers in t hebody mus t
obviously put refy, some in a short er, and some in a

longer t ime, and t hus it becomes pungent , acrid, and
burdensomet o theorgan which contains it . This

1 Relat ionsh ip between phys iology and pat hology a ain

emphas ized . of. p. 188 , no te‘

2.

g
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ON THE NATURAL FACULT IES, I I I . xm

conduct food and drink into th is organ, but in the
condition of nausea it performs the Opposite serv ice .

Further
,
the neck of the bladder wh ich is beside the

l iv er
,
albe it s ingle

,
both fil ls and empties thebladder.

Sim i larly the canal of the uterus affords an entrance
to the semen and an exit to t hefoetus .

But in th is latter case, again, whi l st theel iminativ e
faculty is ev ident

,
the attractivefacu lty is not so

obv ious to most peopl e . I t is
,
howev er

,
the cerv ix

wh ich H ippocrates blames for inertia of the uterus
when he says I ts orifice has no power of attract
ing semen.

” 1

E rasistratus, howev er, and Ascl epiades reached
such heights of w isdom that they depriv ed not
merely the stomach and the womb of th is faculty but
also the bladder by the l iv er, and the k idneys as well .
I hav e, howev er, pointed out in the fi rst book that it
is imposs ible to ass ign any other cause for the secretion
of urine or bilefia
Now, when wefind that the uterus

,
the stomach

and the bladder by the l iv er carry out attraction and

expulsion through one and the same duct
,
we need

no longer feel surprised that Nature should al so
frequently d ischarge waste-substances into the
stomach through the v eins. St i l l less need we be
aston ished if a certain amount of the food should

,

during long fasts, be drawn back from the liv er
into the stomach th rough the samev eins 3 by
which it was y ielded up to the l iv er during ah

sorption of nutriment.‘ To disbel iev e such th ings

can occur in thepr imaeviae(in vomi t ing) , it may also be
expected to occur in t he.secundaev iaeor absorpt ivechannels .

For t h is “ deli very,” tip
-
yield,” or anadod s, v . p . 13 .

note5.
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ON THE NATU RAL FACULT IES, I II . xm

the arteries than the veins . In each of us person
ally, howev er, the l iv er has stronger draw ing power
at one t ime, and the stomach at another. For when
thereis much nutriment conta ined in the al imenta ry
canal and the appetiteand crav ing of the l iver is vio
lent , then the v iscus 1 exerts far the strongest traction .

Again
,
when thel i v er is ful l and distended and the

stomach empty and in need
,
then the force of the

traction shifts to the latter.
Suppose we had some food in our hands and we re

snatch ing i t from one another ; if we were equal ly
in want

,
the stronger wou ld be l ikely to prevail , but

if he had satisfied his appetite, and was hold ing what
was over carelessly, or was anxious to share it with
somebod y , and if the weaker was excessiv ely desirous
of it, there would be nothing to prevent the latter
from getting it all . In a s im i lar manner the stomach
eas i ly attrac ts nutriment from the l iv er when it [t he
stomach] has a suffi ciently strong crav ing for it
and the appet ite of the v iscus is satisfied. And
somet imes t hesurplusage of nutriment in the l iver
is a reason why the animal is not hungry for when
the stomach has better and moreavai lable food it
requ ires noth ing from extraneous sources, but if ev er
it is in need and IS at a loss how to supply the need
it becomes fi lled with waste-matters ; these are
certa in bi liary, ph legmati c [mucous] and serous fluids,
and arethe only substances that the l iv er yields in
respons e to the traction of the stomach

,
on the

occas ions when the latter too is in want of nutrimen t.
Now, just as the parts draw food from each other

,
"so also they sometimes depos it the ir excess substances

Thealimentary canal, as not being edible, is not con
sidered a splanchnon or v iscus.

29



GALEN

7 0 7repL7 7 311 Ica l. Loam-6p 67t /L011 7 a1v éwkeove‘rweL 7 3

Laxvp37 6p011 ,
'

0157 01 Icai Li7107 L96/LL
’

11L1111 Ka i 7 31 11 L
ye

xa l ov /Levwv pcv /LLi7 a111
L
ydp 7 01111

,
a op v 6X6L 7 1 113 7 011011 0 157L¢v 7 011 , L5

3LLL196L7 aL 7 3 7repL7 7 011 . 07 a 11 01
5

11 6 11 66 a 157 u1
l

11

Lipp01 17 7 07 6p
011 ryév 177 aL xa 7 Li 3 15 7 1 11a 3LLi960

'

L11, elf
Li7rLiv7 01 11 6 159 6

’

1L6L110 a vppew Livcifyfc17 7 3 71
'

6pL7 7 a
'

1

LLa7
a . 7 3

,
aeu quip Laxvp07 a 7 ov éva 7707L967 a L

7 0L9 7r7t 170
' i011 a 7ra a L11 , 6

’

1L6i1101 11 3
'

a v 71
'

Li7tw

6xa 17 7 011 6L9 erep Li
'

7 7 a 7 31 11 LiLf 96 11 60'

7 6
'

pa111 , 6L7 :
a z59L9 6

’

1L6i11L11 11 6/Laa 7 ov 6L9 Lt a LLaL 7 ou7 6
’

7ri

7r7\6LLr 7 011 '

nyve7 a L, pe
’

xpL 7r6p a v Gf Li7rLiz17 w11

e’M v /Levov 7 3 71 6pL7 7 a1,ua Ica9 6 11 7 L aeivn 7 01 11

Lior96v6Lr 7 Li7 L011 ° 15
’

11 7 6119611
fl

1
y3p 0151116

5

7 6L9 akho
31511a 7 aL

,
u.6 7 app6L11 , L119 a v 36XO/Le

'

v0v 7 L1139
a 157 3 7 01 11 LO

'

X
UpOTépOHJ 71 157 Li7ra

'

wa0'9aL3v 11a
,
u.e'110v

77 6 77011907 09.

AXXL
‘
L 7repL 71 6 11 7 91 11 7ra991 11 7 159 It a l

7 559 L
’

Lia'

601 9 a 159L9 1571 91 11 ém 36L1L11 15117 L11 11 ixavci LLLif
6
’

1L61 1101 11 60 7 a L XaB6 1 11 ,
uap7 15p

La 7 31 11 611 7 Lp36 7 91

192\01ycp 7ra v 7 L 3 p9L119 . 3 3
’

6 11 7 91
7rap011 7 1 36L§aL 7rp0v 1L61 7 0, 7rLiXL11 LivaXLiBp ev , LL19

0153611 9av /La0
'

7 311 1
'

571
'

a 7 o9 15x6Lv 7 1 113 7 pod>15z1
6
’

11 7 6p0L9 7 6 lca i f

ya0 7 pL 3L3 7 LL111 a 157 w11 neBLiiv ,
3L COD 67.1 7rp0096 11 6

’

E6
’

1L6L11L11 11 6L9 157rap (ii/6815807 0.

xa i 7ro7t 7t 019 Li9pou19 7 6 Ka t 7 67t 6
'

019 Li7roa'

7 aa
'w

Laxv v yvavaa v 7 L LLo v Li71'01L071 6L0 1 11

a L
'

pa 7 09 313 7 11 111 6
’

11 7 épa1 11 «
yin 67 aL 1L6

'

11LL10L9 616

7 1 1101 11 7repL0
'

3a1 11,
”
01 9 71 011 LeaL I 7r7roxpLi7 179 G

’

XG’

yGV,

01536 11 [L6 11 aMt o Xv '
rrov aa , xa9a ip0v a a 3

’

3Eéa19 7 3
A A A A

7ra11 xa i 7 L
i

9 7r7t 170
'

,
uoz1a9 6

’

1L/L6110v 0a , 313 7 0111



https://www.forgottenbooks.com/join


GALEN

3 1570511 LpXeBwv 7 179 ¢op3 9 7 01 11 7rep17 7 01 11 6 77 1
3L 0111 6

,
11 77p03 9611 17 3 113303 19 67 117 116 7

0

0.

11011 11 1211 19 3
'

311 1103 019 17 151 153 19 313 71 311 7 0111

3 157 0511 3157rov <7S>x6,80111 7 3 773 11 61L16 3 93 1p6 1 (05011, 015

71 1511 3 171 3 7 053179 7 17 11 61101 3 19 3 157 019 , 3X713 11 3 7 3

7 311 1
717 116 7 3 1 xvaov . ov 7 01 36 xLiv 7 3 1 9

xohe
'

p3 19 313 7 611011 7 3 1 7 3 71 3 11 313 7 0511 6 19

6 11 7 6pLi 7 6 11 3 1 yao 7 6p
a x3 91711 0v 0

'

01 11 (755067801 11 .

T3 3
’

0i
'

60
' 93 1 6 1 11 3 1 7 3 19 u7t a 19 ¢0p311

193 7 651 3019 Lifyv00v 117 09 6 3 7 1 7 3 9 ¢v 3 1 1c39 3v 11Li116 19
7 3 9 7 LikXa 9 Ka i 7 1511 6 1p 1 7 1 1c1511 6 11 3 11 7 1 3 11 0153 3 11

7 17 6X1L7 11L15 7 3 19 y3p 6 113 11 7 1 3 19 3v 11 1i71160
'

1 11 6 11 3 11 7 13 9

11 1 11 153 619 7 6 Kai ¢0p39 7 0111 u7t a111 3 113 7 1L3 1011

3x0M 006 1v . 35113 3 7 011 1
y3p 7 0111

,
110p101 11, 07 3 11

6)»1L153 17 7 311 01 11 6 1011
X
U/LOU, 37 61 7 3 11 3 7 3 3 7617 11 3 i

Li7roXa 150'

17, 7 3 7r6p1 7 7 011 3 77 3 11 3 77096 3 03 1
v

a 7r6 15361 ,
163 9157 1 7LLiXLa 7 3 3 15113 7 3 1 7 3761 3 7 3 9

’

11 3 1

LLLiXXLG 7 a , x3 7 3 7 1511 7 015 7r6p1 7 7 015 p07r1711 .
”
00611 15 7 3 3 7 15p 7 3 71 311 6 71

-
1 77051 3 43 11 7 3 7 0111

71 6p1 7 7 0111 Li7 01 11 6 1L1L3 93 1p6 1 , 7 3 3 041 1 3 7 3

71 611 3 3Lapp01 3 19. xa i 7 15 7 6 11 3e 01369 7 17 11 6 3 193 1

7 3 {05011 7 0157 6 3 7 111 0011 153 3 1 7 1511 1
73 3 7 651 3 11 6 1101

191711 3 1 31 6
,
11 67 0v . 015701 33 315 7 1

,8 1 3 1011 1113 1

3 L/103p311 15 6
’

LL1LpL7 L1L15 31511 3 71 19 GXGL, 01 3 7 311 7 019

6 171 6019, 07 3 11 3 770t 3 95 7e7k6a19 17 11 3 7 01 31 650309,
671 6 1 7 3 1 11 07rp09. 11 3 17 01 17 i 7 0 7 6 M77

7 311 6 11 7 6p011 3 77 3 11 1L3 1 7 1511 11173 7 1 11 x3 27 311 7rv 7t a1p311
lcai 7 1511 7 3 3 7 6p3 7 311 013 015137 011 015X 01011 7 6

313 7 015 3 7 15
7
1 3 7 09 6 167 606 61) 01586123 7 010157 01 7re

p
1 7

7 1 315 03 1171 3 3 7 011 , 6 1 x3 1: 7 179 63 x3 7 n9

HereGalen apparent ly indicates that v i tal functions are
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the passage of the superfluities is effected, of course
,

through the same veins bywh ich absorption took place .

Frequently also in disease Nature purges the
animal through these same v eins—although in th is
case the d ischarge is not sanguineous, but corresponds
to the humour whi ch is at fault. Thus in c/wlera the
entire body is evacuated by way of the v eins l eading
to the intestines and stomach .

To imagine that matter of dilierent kinds is carried
in one d irection only would characterise a man who
was enti rely ign orant of al l the natural faculties, and
particularly of the el iminativ e faculty, whi ch is the
oppos ite of the attractiv e . For opposite mov ements
of mat ter, acti veand pas s iv e, must necessarily fol low
opposite faculties that is to say, ev ery part, after it
has attracted it s spec ial nutrient ju ice and has

reta ined and taken the benefit of it hastens to get
r id of all t hesurplusage as quickly and effecti vely as

poss ible, and th is it does in accordance w ith the
mechanical tendency of th is su rp lus matter.1
Hence the stomach cl ears away by v omiting those

superfluit ies wh ich come to the surface of its contents,g
wh i lst t hesed iment it clears away by diarrhoea.

And when the an imal becomes sick, th is means that
the stomach is striv ing to be ev acuated by v omiting.

And the expul si v e facul ty has in it so v iolent and

forc ibl e an element that in cases of ileus [v ol v ulus],
when the lower ex it is completely closed, v omiting
of faeces occurs ; yet such su rplus matter cou ld not
be emitted from the mouth w ithout hav ing fi rst
trav ersed the whole of the smal l intestine

,
the

jejunum, the pylorus, the stomach,and the oesophagus .
What is there to wonder at , then, if someth ing

at leas t part lyexplicablein terms of mechanical law. cf.
Int roduction, p. xxviii. 2

qf. pp. 211, 247.
299



GALEN

6 77 101 3 11 6 13 9 7 159 11 3 7 3 7 3 36
'

p,11 3 71 6
'

Xp1 7 0511 311 7 3p01 11

194 7 6 11 3 1 7 159 ya 3 7 p39 341 1 11 1101707 1 [I 71 67 3 X3 71 ,8 3 11L5

710
11011 , 019 11 3 i 7 0159 I77 77011p1i7 179 1571 3 9 331 33 56 11 ,

015 77 116 1571 3 71 1511011 15 77 6p1 7 7 01/1 3 013 3 1101 11 37t 7i 3 11 3 1

7 1711 7 po¢>17z1 3 157 1711 6 11 7 159 6 3 x3 7 179 377 1013 1161 3 9
3 1

5

919 377 1 7 1711 3px1711 , 09611 3 11 1711 676917, 11 3 7 3 ¢6p6~
3 93 1 . 6

’

7\3XL3 7 3 1 y3p po7ra l. 11 111 153 60111 7 1711

6 11 11p1 7 1 11 1711 7 3 157 1711 01 3 6 1 §0v 3 1 31511 3 71 1 1 11 , 01 9 3 11 313
7 0511 67 11 3 p3 101 11 711 311 1 110511 7 17 11071 61070, 01 11 157 3 7 3 33

31 3 313071 3111711 3 17 3 7 159 11 1 11 173 3 3 179 3pX159 677 i 7 3

11 3 7 3 11 7 1p 77 6p3 7 3 . 01511 011 11 3 77 61 11 39 0153 3 315

113 7 011 3 1796 1 7707 3 111 1556 1 7 3 7rp39 7 05

71L5p1011 653 1311 179 77 111 179311 71 311 3
pp

013 7 157 6p011
3 157 3 7 6 11071 6 11011 , 3

’

02011 3x909 7 1 713 701 011 15
77 3 p3 3 11 6v 1711 9p6

'

111 6019 3xov 7
1711 371 77p03 96 11 37t 157ra19

3 157 01 77 3 p63 77 3 p71 6
'

111711 11 1p 57 177 3 11 3 i 313 7 0157

3 770196 13 93 1 3 77 6 153011 , 33 7 159 3501 ¢0p3 9
3 77011 6 11X6L3 71 6 11 179 7 15 77 011 11053 6 1 , 7rp39 7 1711 71 01 77 1711

377 1 3 7 p301 1511 3 1 11 3 1 0157 01 13 3 3716 11011 6 19 7 3

77 3 p3 11 6 1711 611011 3 15705 7LL5p1011 39p0019 3 77 053 3 3 93 1
7 3 77 6pL7 7 L511 , 6 11 6 1 110 3

’

3 1
5

77311 111 619 7 3 3 157 0, H
195 11 3 1 7 0157 0 71 17 77 3 153 3 3 93 1 7 17 1100611011, 3 xp19 3 11 15

677 1 7 3 3117 39 773p3 7 3 7 0511 ¢MB3 V
7e7teu7 173 17.
AL 71 311 317 7 01 3 157 3 1 11 1 11 173 6L9 93 7 7 011 3 770

77 3 15011 7 3 1 , 3 1 3
'

3 773 7 0511 311 3096 11 316p69LZjL511 7 0111,
019 311 7 6 7 019 11 3 93 1p011 3 1 171 3011 3 11 019 11 3 1 7 3 19

XOX6p3 19 Laxvp157 6p3 1 7 6 77051 15 11 3 1 71 011 1710
57 6p3 1

1717 11011 7 3 1 11 3 i 31 3 713110v 3 1 11 , 6 3 7 3 11 11 3 1 15 7rep1
7 019 3 7 671 3 3 1 7 01 11 37

1

76 10111 31396 3 1 9, 77 7 3 777t 173 1011

1 Seep. 298, note1.



https://www.forgottenbooks.com/join


GALEN

37ucov 3 3 , 77 3 p3 11 6
'

1177. 3 157 17 ,
11311 7 3p 7 3 3 v vex39

A I 9 A A Q
311 11 6 1101 71 0p1011 , 611 6 1110 3 3 15 7 0

,
11 67 3 157 3 11 3 27 ou7

I I A

015 77 3 11 67 3 1
,
11 6Xp1 7 179 33 x3 7 179 377 13 3 11 653 9, 053 7 6

f a A

31 3 313011 7 01 11 7 01 11 33 65179 3 63uopiwv 37 31101 11 37 370019
7 3 7771057 011 773 909 31 11 157 3 7 3 31 1 11 11 623 93 1 péxp1 7 0511

33 x3 7 01 v . 0157 01 9 01511 37661 11 3 7727 0511 637t 60511 . 3 157 3
A 11 7! A I

71 6 11
f

yap 7 0 3X6 fy/1 3 1 11011 6 11 7 6p011 0v 7 6 7 ou
,
8 3 p011 9

A I A
0157 6 7 179 3p111 157 177 09 3 11 6x67 3 1 7 01 11 77 6p1 7 7 01/1 3

'

7 01 11

A

11 3 1 313 7 0v 7 311 11p15116 1 11 3 157 3 3 7 6 1536 1 3 7701
A I

96 1 3 93 1 770pp01 7 Li7 01 . 11 017u1071 611011 33 11 3 7 01 7701
A I 0, A I
6 1 3 93 1 7 1711 3101 3 1 11 , 07 3 11 611 7 3 v901 7707 6 7 0 3 303p0
7 3 7 011 15 7 159 3X6'y71 011 159, 6 159 7 3 77 )1 173 1 1i§011 7 3 7 0511

1577 6p11 61/1 6
'

1101v 311 7 6
'

p01 11 3 77019627 3 1 . 11 3 3 0157 019 15317
A A

196 11 3 7 3 7 0 3 v vex39 7 1711 715077 1711 7 179 311 11p1 7 111 179
A I

3v 11 1i71 601 9 3 1101 7701 173 3 71 30179 3Xp1 7 011 3 7 071 3 7 09

377 3 113pX6 7 3 1 7 3A A A

T3 v 7 3 71 311 01511 317 11 3 11 7 019 7 01 11 1103 1771 37 0111
A

Roy/13 11 01 9 3772. 77X6
'

011 65p17
'

3 67 3 1 . 7 0 3 311 77 3 11 7 09
7 A I I I

6 19 77 3 11 3 6p63 93 1 7 1 11 3 3 p6 7 3 7t 3 ,
3 ,8 3 11 63 93 1 11 3 1

I I I
3 77 3 117 01 11 62113 1 3 3 11 77 11013 11 7 6 11 3 5 3 vpp01 3 v ,

”
3 3 3 3 9019 l 77 77011p3 7 179 eke'yev , 17 17 011 01 6 GLX 3 1

A I fl fl

3 3 3019 11 3 1 11 7711 6 7 3 11 7 1 11 3 , 71 173 6 1 Bp3 3119 3 11 701
A h I A I

11011 9 3116 1517, 77 6p3. 7 01 11 7 010117 01 11 3 770p173 3 1 71 17361109,I
05011 377019 15 7 3 3 7 15p 15 7 3 311 7epa 7 pe3e7 a 1 11 3 1

A I
70113 7 p077011 311 7 179 33 x3 7 179 377 133 116 13 9 653 01 7 1

A G

31 1 11 11 6 1 7 3 1 . 773 11 7 01 11 f
yap 7 0111 71 011 101 11 37t 11 61 11 71311

A I
7 0 77p03 1711 L511 7 6 11 3 3 307t LOV, 3 7ra11p1 116 1 11 36 7 0

A I

Bapv vov 15 33 11 11011 5
,

966”v 30113 v 0153311 93 v
A I I

71 3 3 7 311 3 v v6xw9 7 17 116 3 93 1 11 1 11 173 619 311

302
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these continue to attract what is adjacent. For t his
condition 1 causes evacuation of the contiguous part,
and that again of the part next to it, and t his nev er
stops unt il the extr eme surface is reached ; thus, as
each part keeps pas sing on matter to its neigh
bou r

,
the original affection 2 v ery quickly arriv es at

the extreme termination. Now this is also the case
in 111 113 ; the inflamed int estine is unable to support
either the weight or the acridity of the waste

,
sub

stances and so does its best to excrete them, in fact
to driv e them as far away as possible. And, be ing
prev ented from effecting an expulsion doxm wards
when the sev erest part of the inflammation i s the re

,
i t

expels the matter into the adjoining part of th e
intestines situated above . Thus the tendency of the
eliminative facu lty is st ep by step upwards, until the
superfluit ies reach the mouth .

Now thi s wil l be also spoken of at greater l ength
in my treatis e on disease . For the present, howev er,
I think I hav e shewn clearly that there is a univ ersal
conveyance or tran sference from one thing into
another

,
and that

,
as Hippocrates used to say

,
there

ex ists in ev erything a consensus in the movement of
air and fluids . And I do not think that anyone

,

however slow his i ntellect, wil l now be at a loss to
understand any of these poin ts, -how,

for instan ce
,

the stomach or intestin es get nourished
,
or in what

manner anything makes its way inwards from the
outer surface of the body. Seeing that al l parts
hav e the faculty of attracting what is suitable or
well-disposed and of el im inatin g what is troubl esome
or i rritating, i t is not surprising that opposite move
ments should occur in them consecuti v ely—as may

1 Dia thesic. P ath“ .
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1 Hemeans , not only under thestress of special circum
stances , but also normal ly.
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Now the lungs, the thorax, th e arteries rough and
smooth, the heart, the mouth, and the nostril s re
v erse their movements at v ery short interval s and
change the direction of the matters they conta in .

On the other hand
,
the v ein s which pass down from

the liver to the intestines and stomach rev erse the
direction of the i r movements not at such short in
tervals, but sometimes on ce in many days.
The whole matter

,
in fact, i s as fol lows —Each of

the organs draws into itself the nutriment alongside
it
,
and devours all the useful fl uid in it, until it is

thoroughly satisfied ; this nutriment, as I have already
shown

,
i t stores up in itself, afterwards making it

adhere and then assimilating ih—that is, it becomes
nourished by it. For it has been demonstrated with
sufiicient clearness al ready 1 that there is something
which necessari ly precedes actual nutrition

,
namely

adhesion, and that before this again comes presenta
tion. Thus as in the case of the animaLs themselv es
the end of eating is that the stomach should be
fil l ed, similarly in the case of each of the parts, the
end of presentation is the fil l ing of this part with its
appropriate liqu id . S in ce, therefore, every part has,
l ike the stomach, a craving

2 to be nourished
,
it too

env elops its nutriment and clasps it al l round as the
stomach does . And th is [action of the st omach], as
has been already said, is necessarily followed by the
digestion of the food, although it is not to make it
su itable for the other parts that the st omach con
tracts upon it ; if i t did so, it would no longer be a
physiological organ,3 but an animal poss essing reason

3 Lit . a
“

E
h;ysical

” organ ; that 18 , a mere instrument or
organon of t ePhysis, -not oneof t heP 53 cheor conscious
personal ity. cf. semen, p. 132, note] .
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the stage of receiving nou rishment ; it now entirely
assimilates ev erything that had become adherent to
it at the same t ime in the intestines and l iver there
takes place adhesion of what had been before
presented

,
whil e d ispersal [anadosis] is taking place

to all part s of the body,1 as also
'

presentat ion .

Now
,
if the animal takes food immediately aft er

these [three stages] then, during the time that the
stomach is again digesting and getting the benefit
of th is by presenting al l the useful part of it to
its own coats, the intestines wil l be engaged in final
assimi lat ion of the jui ces which hav e adhered to
them , and so also will the l iv er : whil e in the v arious
parts of the body there will be taking place adhesion
of the portions of nutriment presented. And if the
st omach is forced to remain without food during this
time

,
it will draw its nutrim ent from the v eins in

the mesentery and l iv er ; for it wil l not do so from
the actual body of the l iver (by body of theliver I
mean fi rst and foremost it s flesh prope r

,
and after

this al l the v e sse ls contained in it), for it is irrational
to suppose that one part would draw away from
another part the j ui ce al ready contained in it

,

especially when adhesion and final ass imilation of

that j uice were already taking place ; the j u ice,
however

,
that i s in the cav ity of the veins wil l be

abstracted by the part which is st ronger and more in
need.
I t is in th is way, therefore, that thestomach,

when it i s in need of nourishment and the an imal
has nothing to eat, seizes it from the v eins in the
l iver. Also in the cas e of the Spleen we have shown
in a former passage 2 how it draws all material from

Pp. 205-9.
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previously drawn. Now Nat ure foresaw t his ne
cessi ty,1 and provided thecardiac openings of the
vessels wit h membranous at t achment s,2 to prevent
their content s from being carried backwards. How
and in what manner t his takes place W i l l be stat ed
in my work

“ On theUse of Part s,
” where among

other t hings I show t hat it is imposs ibl e for the
Openings of thevessel s to be closed so accurat ely
t hat not hing at all can run back. Thus it i s in
ev itabl e t hat t hereflux in to thevenous 77 7 16 737

3
(as

will a l so be made clear in thework men t ioned)
should be much great er than ~through theo ther
Openings. But what it i s important for our present
purpose to recognise is t hat every t hing possessing a

large and appreciabl e cav i ty must , when it d ilat es
,

abst ract mat ter from all it s neighbours
,
and

,
when it

cont ract s, must squeeze mat t er back int o t hem .

This should a ll beclear from wha t has al ready been
said in t his t reatise and from what Erasist rat us and I
myself havedemonst rat ed elsewhere respect ing the
t endency of a vacuum to become refi l led.

‘

XIV

AND furt her, it has been shown in other t reat ises
t hat all thear t eries possess a power which deri ve s
from theheart , and by virt ue of which t hey di lat e
and cont ract .
Put t oget her, therefore . th e two facts—t hat t he

art eries have t his mot ion, and t hat everyt hing, when
on rat her as theterminat i on of t hepulmonary veins t han as
a part of t hehea rt . cf . p . 323 , note4 . Hespea ks hereof a
k ind of physiological

”mi t ral incompetence.
Horror m ull
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ful l of water and sand, and suck theair out of the
t ube wi t h your mout h , the sand cannot come up to

you before thewat er, for in accordance wit h the
principle of t herefil l ing of a vacuum thel ight er
mat t er is always the first to succeed to theevacua

IT is not to be wondered at
, therefore, that only

a very l it t l e [nu t rient mat ter] such , namely, as has
been accurately elalmrated—get s from thest omach
in t o t hearteries, since t hese fi rst becomefi l led
wit h l igh ter mat t er. We must understand t hat there
aretwo kinds of attraction

, t hat by which a vacuum
becomes refil led and t hat caused by appropriat eness
of qual ity ;

1
air is drawn in t o bel lows in one way, and

iron by thel odest one in anot her. And wemust also
underst and t hat the tract ion which resul t s from
evacuat ion act s primarily on what is l ight

,
whilst

that from appropriat eness of qual ity act s frequent ly,
it may be, on what is heavier ( if t his should be
nat ural ly more nearly related Therefore

,
in the

ca se of theheart and theart eries, it i s in so far as

t hey arehollow organs, capable of diast ole, t hat t hey
always at t ract thelighter mat t er first , while, in so

far as t hey requ ire nourishment , it is act ual ly in t o
t heir 008 15 (which aret hereal bodies of t hese organs)
t hat theappropriat e mat t er is drawn .

3 Of t heblood ,

then, which is taken in to t hei r cavit ies when t hey
di lat e, t hat part which is most proper t o t hem and

2 Related .

” “
ak in. cf. p . 36, note2.

3 Thecoat s exerciset hev ital t ract ion , thecav it ies the
merely mechanical . qf. p . 165

,
note2.



GALEN

7 6 LLaL 7787t 70 7 8 7 p6<f>6Lv 8v i,uev0v 07
"

XL7 67v69
8 737 0L7 67v 8W 6L

'

07v 677 70 7767v 7 8 7.

T073 8
3

67L 7 67 ¢Xe,3 67v 6 139 7 89 8p7 77p738 9
X8 8 68v6098 73 7 L 77p89 7 029 6 L

’

p77776v079 L
'

7L8 v8v 7L8 L

7 0737 6 r
ye 7 67677 77

'

pL0v . 673 770XX89 7L8 L 7767 8X8 9
8p7 77pL

'

8 9 878 7 677 87v 8770x7 62v 8 L 7 8 {63W flav
K7796 7

'

779, 68p7§0 6L9 8 737 073 7 89 (88 6
3

7807 ? 7 8 29

8p7 77p7
'

8 79 67Lx67
7
0v776v

a

a 9, 073
7
7: 8

’

v

p
ro

7
yevopevov xwp79 7 07v 77p09 8 Mt 777t 8 9 8 v 7 8 L9

8v 8 0 7 077 0
'

70607v . 6708 737 079 86 xaL7778 7
3

a 737 bv 7 7
‘

7v

7L8 p8L
'

8 v 67L 7 739 865789 7c0L7t 7
'

8 9 6739 7 7
‘

7v 8p70 7 6p8v

208 6kx67 8 L 7 8 X60 7 6H7 8 7 0v 6xov 7 69 7 Lv8 7 p77
'

77 8 7 8

7 073 77600v 878 gbpa
'

7

y,8 8 7 09 a 737 67v , 8 776Xp7 77677

777t 6 7
'

0 7 0v 8vv 8 7 6v 60 7 Lv 73862v , oiov ,
8 0973v 0779 7 Lv89

6S6 73pv 7 6p0v 0 7 6777 8 7 09 86Lx8 L7LL
'

LXX0v 6 7
3

9 0 7 6v6

7 6
p
0v 77p0i

’

6v 7 8 9. 073 [L7
3

7]! 8 737 8 r
ye7 8 6

,

0
76d

77 6
p
8 7 8 8v v8 7 0v 67 L 96808 098 7 878 7 6 0

,
ap a7 777 a

x8 7 67 L 7 69ve677 09 7
3

7877 7 073 (giov x8 7 éitr v 7c7 8 73 7 6

7L8 L77 677 73w 7 8 7 778v 7 8 . 8X7t
’

6 3x67 09 x8v 7 8 7398

77p67 7 0v ,
u6v 67L 7 073 77 7786v 7377 8 7 739 (17 7306079

7
y73yv 7s098 L 7787 77v 6p77 0

'

777 6v09 6fevpL
'

07c67 7 89
8 v 8 0 7 0770

'

706L9 7 8 737 8 9 7 67v x077 u67v 7 739 x8 p8L
'

8 9
‘

073 7 8p 87
3

7 65x73 7
776 7c8 L679 6

'

7 vxev 073 0 7 6v8v

7 6X6 v 7 67 77 7 69 6'ye
'

vov 7 0 B69v v0L.
A667 6p0v 86 x8 7: 7 073 8v 033v 8v 7 0Lv 0 7 0

,
77 87 07v 6v

7 73 86576 7 739 7L8 p8738 9 76000567 7 073 /.L6v 6730cifyov 7 09
7 8 8 877 8 , 7 073 8

3

6ELivyov 7 09 7708 7
3

77 62§0v siva t 7 8

6L
’

0Lifyov . 679 '

y8p 073 7ra v 7 89 7 073 8 7778 7 09, 600v 76
7L0L

'

K77 (777th? 8580707 7 67 k ap8ig, 7787 uv 66 6x673v779

1 Chap . x i v.
“

_
ThesefQSRaewereprobably thereces ses between the

columnaecam cac. On logos p. 226, note2.



https://www.forgottenbooks.com/join


GALEN

677 77677 7708 6v0v 7 03 77 17 6 758 0177 , 717 67n 60 7 777 77 8 778
7 779 x07 7t 779 6 79 8 757 7717 6778 770 79 7 779 677.8v 077 6 17 779 659

2007 877 77 776 75770178 (fiXGBOS
‘

. 07786 I] 7 870 7 ou7 60 7 777

6 777 6 777 , 679 688 77 8 17 77877 7 7 7 073 a l
l

/£0, 7 09 6 759 8 757 073

7 073 0 0577 8 7 09 7 779 x8 p87
'

8 9 8706x18 77. 6 7 6pa
'

ydp
60 7 7 8X6xlr 77 6 79 676 6 7770 8 07

8
0X7C0776v 77 ,

77 777 6 7 7777

7
761760 777 677 7 779 77 8 70878 9 8 757 779 777 777 6 7 7717 7 073

8 777 8 7 09 6xou0a 77 6 7 87t 77117 7v . 67 86 77 8 7 88 77 8 778 7 8 7
7, 87th ou 7 000737 7577 7 6 77 670777 60 7 777 77 £75? 7 877

77 776 75770178 87x68 a f

yov0 8 7 779 6 79 7 7777 77 8 77878 17

00077 6 77789 6 79 7 7777 7 po8 77v 8 v 777t 67088 7
7 779 778 77878 9, 8X7t8 777\60v 7ro7t 7t 67. 87

3

777 077 ov v ,

679 6 79 7 7777 870707 670877 7 7 770778 8 77 .
K8 7

”
7 870 07777 77 8 7 7 6717 77 8 7 676 67 777777 877 6 70777 8v 07v

6777 0777 6 7 8 7 7 077 60 7 7 7ro7t 7t 67 7 8 676 7 073 7 776 757707709 6 79
8 777 7717 6 7087 077 7 8 7 779 67780077 60779 ap7 77p7a9
7 779 77.67 87t 779, 88 779 8 7 77 8 7 8 7 0 0 7577 7 8 0 8 7

77 687577 8 0 7 77 , 679 8 17 77 7577077 676 7 073 77 17 6 758 07709 77 776 73

778 77 6 7 8 7t 8 77 ,8 8 770750 779 8 7
5

7 779, 77877 7 779 865789
77 077 88 9 878 7 6717 6770777760077}
”
07 7 8

’

877 6 777077 7777 7 029 7 073 067778 7 09

7 029 77 677 7577 8 77 8 98 p073 768 7 77 677 7 073 77 8 7 8 7
,
8 058ov 9

8 7778 7 09 7 p686088 7, 7 079 8
’

777 8 77 8 X609 77 8 7
7

807t 6p073 77 8 7 679 0758
’

6 77 7 8 73798 7 7 77 8 p607p8 7 8 7 7 77
2108750 6 7, 7 779 77 6p7 Xp6 78 9 7777

8 7 8 8 7 678 9

60 7 777 , 650 7 ou 767077 777377 u7r6p 7 0757 0777 67 7 7057 6777,

1 Th i s vein (really thepulmonary artery ) was supposed
to bethechannel by wh ich thelungs recei ved nu t rimen t
from t her igh t heart . cf: p . 121 , no te3 .

3 Thecoronary vein .
3 Galen ’s conclus i on , of course, is, so far , correct , but he

has subst i t u ted an imaginary d i rect commun icat ion between
thevent ricles for theactual and moreroundabout pulmonary
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vein which is insert ed int o th e lungs 1 sugges t s
that not all t heblood wh ich thevena cava gi ves
to theheart is driven away again from t heheart
to the lungs . Nor can it besaid t hat any of t he
blood is expended in t henourishment of t heactual
body of t heheart , since t here is anot her ve in 2
wh ich breaks up in it and which does not take it s
origin nor get its share of blood from t heheart
it sel f. And even if a cert ain amount is so expended

,

st i l l thevein leading t o thelungs i s not to such a

sl ight ext ent smaller t han t hat inserted int o t he
heart as t o makeit l ikely t hat t heblood is used as

nut riment for theheart : t hed isparity is much too
great for such an explanat ion . I t is, t herefore, cl ear
t hat somet hing is taken over int o thel eft vent ricle .3
Moreover, of thetwo vessels connect ed wit h it ,

t hat which brings pneuma int o it from t helungs ‘
is much smal ler t han t hegreat outgrowing art ery 5

from which thear teries all over thebody originat e ;
t his would suggest t hat it not merely get s pneuma

from t helungs, but t hat it al so get s blood from the
right vent riclet hrough t heanast omoses ment ioned.

Now it belongs to t het reat ise “ On t heUseof
Part s to show t hat it was best t hat som e part s of
thebody should benouri shed by pure, t h in , and

vaporous blood, and ot hers by t hick
, turbid blood ,

and t hat in t his mat t er al so Nat ure has overlooked
not hing. Thus it is not desirabl e t hat t hese mat t ers
should be furt her d iscussed. Hav ing ment ioned

,

ci rculat i on , of whoseex i stenceheapparen t ly had no idea .

His views wereeven t ually corrected by t heRenas cence
anat omi st s . of . in t roduct i on , pp . xx i i .—xx i i i .

Hemeans t heleft auricle, considered as t heterminat ion
of thepulmonary arteries cf. p . 3 14 , note3 .

5 Theaorta , i t s orificebeing ci rcular, appears bigger than
thesl i t l ikem i t ral orifice.
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be del uged 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 1 which is continu
ous throughout, such as Eras istratus supposes h is simple
vessel to be, it is the superficial parts which arethe
fi rst to make use of the nutriment with which they
arebrought into contact ; then the parts coming
next draw the ir share from these by v irtue of their
con t iguity ; and again others from these ; and this
does not stop until the qual ity of the nutrient sub
stance has been distributed among all parts of the
corpuscl e in qu estion ,

And for such parts as need
the humour which is destined to nourish them to be
al t ered sti ll further, Nature has prov ided a kind of
storehouse, either in the form of a cent ral cavity or
elseas separate cav erns,2 or something analogous to
cav erns. Thus the flesh of the vi scera and of the
muscles is nourished from the blood directly

,
th is

hav ing undergone merely a sl ight al teration ; the
bones, howev er, in order to be nou rished, require
v ery great change, and what blood is to flesh marrow
is to bone ; in the cas e of the smal l bones

,
which

do not possess central cav ities, th is marrow is dis
tributed in their cav erns

,
whereas in the larger

bones which do contain central cav ities the marrow
is all concentrated in these.
For, as was pointed out in the first book

,
3 things

having a similar substance can eas ily change into one
another, whereas it is impossibl e for those which are
v ery different to be assimilated to one another with
out intermediate stages. Such a one in respect to

<

s
: theterm cavernous t issue.

a
t o

3 2
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ON THE NATURAL FACULTIES
,
I I I . xv

in their tu rn snatch it away, then those next again
take it from these, until i t reaches the v ena cav a,
whence final ly the kidn eys attract that part of it
which is proper to them . Thus it is in no way
surprising that wine is taken up more rapidly than
water

,
owing to its appropriateness of qual ity, and,

further
,
that the white clear .kind of wine is absorbed

more rapidly ow ing to its th inness, whil e black turbid
win e is checked on the way and retarded because
of its thickness.
These facts

,
also

,
wil l afford abundant proof of

what has al ready been said about the arteries ;
ev erywhere

,
in fact, such blood as is both specifi cally

appropriate and at the same time th in in cons ist
ency answers more readily to their traction than
does blood which is not so ; this is why the arte ries
which

,
in their diast ole, absorb v apour, pneuma, and

th in blood attract either none at al l or v ery l i ttl e of
the ju ices contained in the stomach and intestines.

33 1
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INDEX AND GLOSSARY

(Thenumbers reter to thepages of t hepresent edition ; fuller references
will befound in thefootnotes .)

Abortifacient drugs , 285
Abortion, 23 1 . 28 5
Abso rption from diges tivetract
(0. Anadoai-s)

Acidity of urine. 245 , 28 7
Activ ity ( funct ion) . 1 3
Adhes ion (prosphysis ) of nutriment
to tissues , 39

Affi nity , 33

Alimentary canal , 1 1 9, 309
coats of, 23 , 263

Allopathic treatment , 199
Alteration ( qualitative
7 , 9 , 24 1 , 25 1

Anados ls (abso rption from digest ive
tract ). 63 , 1 19

Anaemia , 1 7 3
Anasa rca (dropsy ) , 4 1
Anastomoses (communications be
tween arteriu and veins) , 321

Anaxag oras , preformationist
doctrineof, 7

Ancient writers , valueof, 279
Animal life, 3
Animals (0. also History , Natural )

cold-blooded , 18 1
long-necked . 27 5

Anorexia (want of appetite) , 247
Aor
é
a (main artery of body ), 1 4 3 ,

3 3

Appetite, 249
Ar istotle, 9 . ct passim (0. also Peri
patet ic School )

Arrows , drugs forextracting heads

chance).

i )

of, 8 3
“
Art of Nature( i.a. of theliv ing
organism) , 57

Arteries structureof, 286
to and fromotion in, 3 1 3—att raction of air by , through

skin, 3 1 7

Artery .pulmonary , 1 21 , 323

Ar t ificer, 1 33
Asclepiades , 49 , ct pasci

—m
Asepsis (absenceof corruption) , 201
Assimi lation , 3 3
Asthenia (weakness) , 239
A tomist School in Medicine, 45
A t

é
-

gg
iliary (melancholic) humour

Attraction ( 17. also Horror vacui)
physiological , 4 5
magnetic, 7 3

Auricle, left , of heart , 3 15right , of hea rt , 321
Autho rity ,

v alueof, 279
Aversion, 249

Baking, 259
Beauty , 4 7
F ile

, yellow, 63 , 123 , 1 77 , 1 91 , 289
v itelline, 209

black, 203 ( 11. also Melanchoh'

c

humour)
Bile

t

-
paSsag
n i
es , mechanical blocking

0

Biliousness , 193
Biology , repudiation of, by Atomist
School , 45
B ladder , urinary , 5 1 , 53 , ct passim

for bile(o. Gall-bladder)
B lo
zgd
-
production, 1 7 , 1 69, 1 83 , 1 91

Boiling , 259
Bo ils , 25 3
Bone, structureof, 327
Bone-marrow , 327
Bo
ggp

rygmi ( gurgling ) in stomach ,
Bread , constitut ion oi , l 1
Bubo (swollen lymphatic ( lands ingroin) , 185
Butchers (at theprlmtfl veanatom
ist s), 51

33



INDEX AND

Ca
ggg

/er (corpse) , experiment on,

Ca rt ilage(gristle) , 329
Catarrh (mucous discharge) , 216
Cattle(as typifying herd
it y 47

Cell ,’ of animal tissues, 1 53
nutrition of, 327

Change. q ualitative(v . Alteration)
Channels ( 17. Morphological hypo

thes is )
Cheese-making, 91
Childbirth , 23 1 , 285
Children’

s game, 28
Ch ill . 1 7 1 , 203 ( 17. also Cold)
Cholagogues (drugs that draw of!

bile) , 65
Cholera , 299
Chorion (membraneenclosing un

born child ) , 220
Chrysi pus, 9Chyle(

D
emulsifled contents of stom

ach). (v . Emulsificat ion)
Cirrhosis ( induration) of liver, 1 7 1
Coats (tunics ) , 23
Cold . action of, on skin, 301
Cold-in-t he-head , 215 ( v . a lso Chil l)
Colon ( largeintestine) , 3 1 3
Colour , 5
Conception, of semen, 233
Congius (measure) , 1 1 1
Contractions ( v . Perista lsis)
Cooking , 19 !
Corn,

attract ivepower of, 87
Coryza (mucous discharge: now a

cold 215
Crisis . 75
Cyathus (measure) , 65
Decay , 7Deductivereasoning, 227Deglutition (swallowing), 95 , 261 ,
265 , 273Democritus , 1 53Deposits ( in tissues) . 297Desire(appetite) , 249 , 269

Destruction (act of perishing), 1Diaphragm (midrifi ) , 255
Diarrhrca, 24 7 . 299

Diet , 3 5 ,
1 79, 255Digestion, causeof, 243

impairment of. 185 , 217 237
Digestivetract . action on food, 251 ,
et seq

structure(mA limentary Canal)

3 36

GLOSSARY

Diocles, 61D isease. definition of, 197D iseases. t hefour primary , 185Disjunctiveargument, 167
Distribution (diadosis ) of nutriment
to tissues , 163Dropsy ,

4 1 , 67 , 1 7 1Drugs , 65 , 285 , 293 (0. also Poison
s;Dyscrasia (abnormal blending

t hefour q ua lities) , 1 89Dysentery , 205Dyspepsia ( v. I ndigest ion)
Education, 279

E ffect (product , work done) , 1 8
Emaciation, 1 6 1

Emanations . 77
Embryo , 229
Emesis ( v . Vomit ing)
Empiricist physicians , 69, 193
Emulsiiicat ion, 239
Epicurus, 7 1
pigast ricmuscles 237
Epispastic (attractive) , 1 1 7
Erasistratus , 95
Erasist rateans, 105
Etna , 259
Eucrasia (

P
roper blending of the

four q ua lt les ) , 1 89
Ev aporation,

5 1
, 87 . 251

Experience (0. Emp iricist phy
sicians)
Expulsivefaculty , 23 1

Faculty (potentiality) , 1 3Faeces (orrlurefrom bowel) , 255Fermentation , 209
Fever as a causeof indigestion, 1 86Fibres, 329

of blood ,
215

circular and longitudinal , 263obliq ue, 28 1Filtration, 91

Fish . v oraciousness of, 269Flav our , 5Fluxions , 297

Foetus ( unborn child), 233
death of, 28 7Forced-feeding . 247

Forces, material , 127 , 301Function ( activity ) , causeof, 197
Gall-bladder , 1 4 7 . 245

absenceof nerves in, 289

Gardens, irrigation oi , 325
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Organism, unity of, 61
Organs , nutrition of, 307
Os uteri (mouth of womb) , 229
Ovum, human, 1 35
Oxidation, 21 1

Oxygen (v . Pneuma )
Pain, 28 7Parturition, 23 1Pathology ,

relation to Physiology ,
Peasants , 87Perch ( 0. F ish)
Pe
i
'i
s
r
a

atet ic (Aristotelian) School ,
Perista lsis (contraction and dilata
tion) , 97 , 24 3 , 263Peritoneum , 5 3

Phidias , 129
Philist ion, 1 73

P hilot imus , 183Phlegm
, 67 , 201 , 215Phlegmatic temperament , 193Physiology ,

"
1 39

Piles , 1 7 1
Plant-life, 3Plato , 1 73 , 203 , 215Plethora (congestion) , 1 19Pneuma (as a v ita l principle) , 1 53 ;
(as oxygen) , 187Poisons , action of 25 1Porch , t he(Stoic school) , 1 45
Pores ( v . Channels )

Port al vein,
1 1 7

Potter ’searth , 213
Practitioner , 197Praxagoras , 5 1
Praxiteles. 129
Preformationist doctrine of

Anaxagoras
Presentation ( prosthesis) oi nutri
ment to tissues , 39Prevention and Cure, 1 69Princi ice, t hefour fundamenta l
(e. ual it ies)

Prod icus, 201Prolapseof uterus, 235Propulsivefaculty , 23 1
Prosphysis ( v . Adhesion)
Prosthesis (0. Presenta tion)
Psyche, 3 , 153Psychology repudiation of, by
Atomist 8011001, 4 5Pulmonary artery , 121
Pylorus (outlet of stomach ), 239

338

Py lorus , regurgitation through ,Pyrrhonists (typical sceptics) , 197

Qualities , t hefour fundamental , 9,
183 259—deriv ative, 21

Relativit
y

, ”Renal vens , 107Respiration, 1 75 305
Retentivefacult y , 225Rhetoric, 97
Safllower (drug) 67
Saliv a , action of, 253
Scammony (drug) , 67
Sc
hg
ols ..two contrasted, inMedicine,

Scientist , 1 97
Scorpions , 253
Sculpture, 129
Sectarianism, 55
Sects , medical (0. Schools)
Self-control , 4 7
Self-education. 279
Semen

,
13 1 , 233

Sensation, 47

Septum, perforated between ven
t ricles of heart , 321

Serum (watery part of blood or
milk) , 9 1 , 213

Shaping (development oforgans) , 1 9
Sieves , 91
Skin-diseases , 253 (0. also Lep rosy

and Lie/lens )
Slaves , 103
Sociability , 47
Sophistry , 219, 279
Sophists , 7
oul , 4 5

Specific selection of nutriment by
tissues (0. Attraction, physio
logical )

Spermatic ducts , 57
Sp irit ( v . Pneuma )
Spleen , function and diseasesof, 205

uselessness of, 1 4 3—
2

-
7

-
7
as an emunctory of t heliver,

Statues , 129
Sting~ray ( fish), bite
Stoics , l 5 ,

1 45

St
g
r

s
n

s

ach, function of, 197 , 237 , 251 ,
coats of, 261



INDEX AND

Stomach , independent habit s of, 27 1give-and
e
ytakebetween it and

liver, 291
Stonein bladder 5 1
Strength, reladve, of different
organs , 293

Subst ance, 9
Su
nr

fluifies (waste-substances) , 35 ,
Swallowing (e. Deghd il ion)
Symptoms , 1 3
Synapse, 1 47
Teet h , 253
Temperament (cras is , mixtureofeigesmentary principles ) , 1 5 , 1 39 ,

Temperance, 47
Theop ,hrastus 1 39
Tho rns , drugs forext racting , 83
Tissues , development of, 21-their action in producinghumours 1 79. 195

Trachea (windpipe) , 305
Transference(passivemotion) , 7
Transpiration, 1 53
Treatment , ’

nciples of, 199
Tricuspid 0 cc of heart , 321
Tubes , rigid , 1 1 9, 3 1 7 , 3
Unity of organism, 61

U reters , 23 , 5 1

U rine, 5 1
I
l
l s
g
less ” organs (Erasistratus) ,

4

Uterus (womb) , 227

GLOSSA RY

Vacuum, tendency to refil l (9 .Horror mom)
Valves of heart ,
Vaporisation (v . Evaporat ion)
Vegetablediet , 35 , 1 79
Vegetatt veliie, 3

arterial
.

( v . Pulmonary
co ronary , 323hepatic, 1 4 7
mesenteric,
po rtal , 1 47renal , 107 , 1 43

91
vena cav a (chief vein of body) ,
collapseof, 1 19

Ventr icles of heart , communication
between, 321

Vipers , 85
Vitalist School in Medicine, 45
Viv isection, 59 24 1 , 273
Voluntary motion, 3
Volv ulus (intest inal obstruction)
299 , 303

Vomiting, 24 1 . 247 , 267
fecal , 299

Waste-products ( v. Superfl uii iu )
Whey (0. Serum)
Wine
Wombw.

’

Uzem )
Wounds , 1 8 5
W rwt ling, 125

Zeno , of Citium, 9
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DI ONYS I US or HALI CA RNA SSUS : ROMAN ANTI Q UI TIES . Spel
man’

s translation rev ised by E. Cary . 7 Vo ls. (Vo ls .

I-IV 2nd Imp . )
EPI CTETUS. W. A. Oldfather. 2 Vols. (Vo l. I 2ud Imp .)
EURI PI DES. A. S . Way . 4 Vols. (Vo l. I 7 th Imp ., Vo ls
l l-IV 6lb Imp . ) Versetrans .

EUSERIUS : ECCLES I ASTICA L HI STORY. Kirsopp Lakeand
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J . E. L. Oulton. 2 Vols. (Vo l. I 2nd Imp ., Vol. I I 3rd

GALEN : ON TIIE NATURAL FACULTIm . A.J.Brock . (3 rd Imp .

I
)

THE GREEK ANTROLOOY . W. R . Paton. 5 Vols. (Vols . I
and 11 4th Imp ., Vo ls. I I I and IV 3 rd Imp .)

THE GREEK BUCOLI C POETS (TREOCRITU S, BI ON , MOSCRUS).
J . M . Edmonds . (7 th Imp . rev ised.)

GREEK ELEOY AND IAMBUS WI TR THE ANACREONTEA . J . M .

Edmonds. 2 Vo ls. (Vo l. I 2nd Imp .)
GREEK MATRENA TICA L WORKS . Iv or Thomas. 2 Vols .

(2nd Imp .)
HERODm. Cf. THEOPB RA S’I‘US : CHA RACTERS .
HE RODOTUS . A. D. Godley . 4 Vo ls. (Vols. I-I II 4th Imp .,

Vol. IV 3rd Imp .)
HES IOD AND THE Hom xc HYMNS . H. G. Evelyn White.
(7 ih Imp . rev ised andenlarged.)

HI PPOCBA TES AND THE FRAGMENTS or HERACLEI TUS. W. H . S.

Jones and E. T. With
)
ington. 4 Vo ls . (Vo l. I Srd Imp .

Vo ls. I I IV 2nd Imp
.)

HOMER : ILIA D . Murray . 2 Vo ls. (6th Imp .)
HOMER : ODYSS EY. A . T. Murray. 2 Vo ls. (7 th Imp .)
I SAEUS. E. S . Forster. (2nd Imp .)
I SOCRATES . GeorgeN orlin and LaRueVan Hook. 3 Vols.

ST. JOHN DAMA SCENE : BA RLAANI AND IOASAPH. Rev . G. R.

Woodward and Harold Mattingly . (2nd Imp . rev ised .)
JOSEPHUS. H . St. J . Thackeray and Ra lph Marcus . 9 Vols.
Vo ls. I VI I . (Vo ls. I , V and

y
VI 2nd Imp .)

JULIAN . Wilmer Cave\Vright. 3 Vo ls. (Vo l . I 2nd Imp .,

Vo l. I I 3 rd Imp.)
LONG US : DAPHNI S AND OE LOE. Thornley

’

s translation
rev ised by J. M . Edmonds and PA RTRENIUS. S. Gaselee.
(3 rd Imp .)

LUCIAN. A . M . Ha rm on. 8 Vo ls . Vo ls. I-V. (Vo ls. I . I I
and IV 2nd Imp ., Vo l. I I I 3 rd Imp .)

LY COPRRON. Cf . CA LLD IA CRUS.

LYRA GRAECA . J . M . Edmonds . 3 Vo ls. (Vo l. I 3 rd Imp .

Vo l. I I 2nd Ed. rev ised and enlarged, Vol. I I I 3 rd Imp .

rev ised .)
LYS IA S . W. R. M . Lamb. (2nd Imp .)
MANETE O. W. G .Waddell : PTOLEMY TETRA B I BLOS. F. E.

Robbins. (2nd Imp .)
MARCUS AURELI US . C. R. Haines. (3 rd Imp . revised.)

7
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MENANDER . F. G. Allinson . (2nd Imp . rev ised.)
M I NOR ATTI C ORATORS. 2 Vo ls. Vo l . I (Antiphon,

Ando
cides). K . J . M aidment.

NONNOS : DIONY SI ACA . W. H. D. Rouse. 3 Vo ls. (Vol.
I I I 2nd Imp .)

OPP IAN , COLLUTHUS, TBY PH IODOBU S. A. W. Mair.
PAPYR I . NON-LI TERA RY SELECT IONS. A . S. Hunt and C. C.

1

53?e2 Vo ls . ( .Vo l I 2nd Imp .) LITERA RY SELECTI ONS .
Poetry).

(
.D L. P e. 3 rd Im

PA RTHEN I US . Cf. LONGUS.
ag p )

PAUSAN IA S : DESCR I PT ION O P GREECE. W. H. S. Jones . 5

Vo ls . and Com anion Vo l. arranged by R . E. Wycherley.

(Vo ls. I and I II
)

2nd Im
PH I LO. l l Vo ls. Vols. IIRA F. H. Colson and Rev . G. H.

Wh itaker : Vols. V I IX . F. H. Colson. (Vols. I , I I , V,

V I and V I I 2nd Im ., Vo l. IV 3rd Imp . rev ised.)
PR I LOSTRATUS THE I PE or APOLLONI US O P TYANA . F. C.

Conybeare. 2 Vo ls. (3 rd Imp .)
PR ILOSTRATUS : IMAGI NES ; CALLI STRATUS : DESCRI PTI ONS.
A. Fa irbanks.

PH ILOSTBATUS AND EUNA P I US : LIVES or THE SOPH I STS.
Wilmer CaveWri (2nd Imp .)
PINDAR . Sir J . E. Sandys. ( 7 th Imp . rev ised.)
PLATO I EUTHY PHRO, APOLOOY , CRI TO, PRA EDO, PHAEDRUS.
H . N . Fow ler. (9th Imp .)
PLATO II : TII EAETETU S AND SOPR IST. H. N. Fow ler. (4 th
Imp
PLATO II I : STATESMAN , PH I LEBU S. H . N . Fow ler : ION.

W. R. M . Lamb. (4 th Imp . )
PLATO IV : LACHES , PROTAGORA S, MENO, EUTHY DEMUS.
W . R. M . Lamb. (3 rd Imp . rev ised.)
PLATO V : LYS I S , SYMPOSI UM . GORG IAS . W. R. M . Lamb.

(4 th Imp . rev ised.

PLATO \' l : CRATY LUS, PA RMEN I DES . GREATER HI PPIA S,
LESSER HIP P IA s. H . N . Fowler. (3 rd Imp .)
PLATO V I I TIMAEUS, CRI 'I '

IA S. CLITOPHO, MENEX ENUS, EPI

STULA E . Rev . R. G . Bu ry . ( 3 r d Imp .)
PLATO V I I I : CHARM IDES, A LCI RIA DES, HI PPA RCHUS, TI IE
LOVERS

, THEA GES , M INOS AND EP INOM IS. W. R. M . Lamb.

PLATO LAWS . Rev . R. G. Bury . 2 Vo ls. (2nd Imp . )
PLATO RF PU B IJ C. Paul Sho rey. 2 VOlS. (Vol. I 4 th Imp
Vol. I I 3 rd Imp .)
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A RI STOTLE : METEOROLOG ICA . H . D. P.

PLOTI NUS . A . H . Armstrong.

LATIN AUTHORS

ST. AUGUSTINE : CITY or GOD.

[CI CERO AD HERENNIUM. H . Caplan.

C ICERO : PRO SEST I O , IN VATINIUM, PRO GARLIO, DE PBo
v INCI I S CONSULARI BUS, PRO BALBO. J . H . Freeseand R.

Ga rdner.
P I IA EDRUS AND OTHER FABULI STS. B . E. Perry.

DESCRI PTI VB PROSPECTUS ON A PPLI CA TI ON

LONDON CAMBRIDGE, MASS.

WILLIAM HEINEM ANN LTD HARVARD U NI V. PRESS
Cloth 1 55 . Cloth


