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SYNOPSIS OF CHAPTERS

BOOK 1

CHAPTER I

Distinction between the effects of (a) the organism’s psyche
or soul (b) its physis or nature. The author proposes to
confine himself to a consideration of the latter—the
vegetative—aspect of life.

CHAPTER I1

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

Cuapter II1

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

CHAPTER IV

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

CHAPTER V

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

xliii
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CHAPTER VI

The process of genesis (embryogeny) from insemination
onwards. Each of the simple, elementary, homogeneous
parts (tissues) is produced by a special blend of the four
primary alterative faculties (such secondary alterative
faculties being ostopoietic, neuropoietic, etc.). A special
JSunction and use also corresponds to each of these special
tissues. The bringing of these tissues together into
organs and the disposal of these organs is performed by
another faculty called diaplastic, moulding, or forma-
tave.

CHAPTER VII

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

CHAPTER VIII
Nutrition.

CaaPTER IX

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

.

CHApPTER X

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

CuaprTER XI

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

xliv



SYNOPSIS OF CHAPTERS

CHaprer XII

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

CHaPTER XIII

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

CHAPTER XIV

While Asclepiades denies in tofo the obvious fact of specific
attraction, Epicurus grants the fact, althougﬂechis
attempt to explain it by the atomic hypothesis breaks
down. Refutation of the Epicurean theory of magnetic
attraction. Instances of specific attraction of thorns
and animal poisons by medicaments, of moisture by
corn, etc.

CHAPTER XV

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

CHAPTER XVI

Erasistratus, again, by his favourite principle of horror vacu:
could never explain the secretion of urine by the kidneys.
While, however, he acknowledged that the kidneys do
secrete urine, he makes no attempt to explain this; he
ignores, but does not attempt to refute, the Hippocratic
doctrine of specific attraction. ‘‘ Servile ” position taken
up by Asclepiades and Erasistratus in regard to this
function of urinary secretion.

xlv
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CHAPTER XVII

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

BOOK 1I1

CHAPTER 1

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

CHaPTER I1

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

CHarTER III

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

xlvi
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CHAPTER IV

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

,

CHAPTER V

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

CmaepTEr VI

The same holds with nutrition. Even if we grant that veins
may obtain their nutrient blood by virtue of the horror
vacus (chap. i.), how could this explain the nutrition of
nerves? KErasistratus’s hypothesis of minute elementary
nerves and vessels within the ordinary visible nerves
simply throws the difficulty further back. And is
Erasistratus’s minute ‘‘simple” nerve susceptible of
further analysis, as the Atomists would assume? If so,
this is opposed to the conception of a constructive and
artistic Nature which Erasistratus himself shares with
Hippocrates and the writer. And if his minute nerve is
rea‘;ly elementary and not further divisible, then it

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

therefore -the horror vacui does not apply toit. And
how could this principle apply to the restoration to its
original bulk of a part which had become thin through
disease, where more matter must become attached than
runs away ? A quotation from Erasistratus shows that he

did acknowledge an ‘‘attraction,” although not exactly

in the Hippocratic sense.

xlvii
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CHAPTER VII

In the last resort, the ultimate living elements (Erasistratus’s
simple vessels) must draw-in their food by virtue of an
inherent attractive faculty like that which the lodestone
exerts on iron. Thus the process of anadosis, from
beginning to end, can be explained without assuming a

vacus

CHaPTER VIII

Erasistratus’s disregard for the humours. In respect to
excessive formation of bile, however, prevention is better
than cure ; accordingly we must consider its pathology.
Does blood pre-exist in the food, or does it come into
existence in the body ? FErasistratus’s purely anatomical
explanation of dropsy. He entirely avoids the question
of the four qualities (e.g. the importance of innate heat)
in the generation of the humours, etc. Yet the problem
of blood-production is no less important than that of
%astric digestion. Proof that bile does not pre-exist in the

ood. The four fundamental qualities of Hippocrates and

Aristotle. How the humours are formed from food taken
into the veins: when heat is in proportionate amount,
blood results; when in excess, bile; when deficient,
phlegm. Various conditions determining cold or warm
temperaments. The four primary diseases result each
from excess of one of the four qualities. FErasistratus
unwillingly acknowledges this when he ascribes the
indigestion occurring in fever to impaired function of the
stomach. For what causes this functio laesa ? Proof
that it is the fever (excess of innate heat).

If, then, heat plays so important a part in abnormal
functioning, so must it also in normal (i.e. causes of
eucrasia involved in those of dyscrasia, of physiology in
those of pathology). A like argument explains the
g s of the h 8. Addition of warmth to things
already warm makes them bitter; thus honey turns to
bile in people who are already warm; where warmth
deficient, as in old people, it turns to useful blood. This
is a proof that bile does not pre-exist, as such, in the
food.
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CHAPTER IX

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

four qualities are mixed—e.g. the contracting function of
the stomach. Treatment only possible when we know °
the causes of errors of function. The Erasistrateans
practically Empiricists in this respect. On an apprecia-
tion of the meaning of a dyscrasia follows naturally the
Hippocratic principle of treating opposites by opposites
{e.g. cooling the overheated stomach, warming it when
chilled, etc.). Useless in treatment to know merely the
function of each organ; we must know the bodily
condition which upsets this function. Blood is warm and
moist. “Yellow bile is warm and (virtually, though not.
apparently)dry. Phlegmis cold and moist. The fourth

ossible combination (cold and dry) is represented by
glack bile. For the clearing out of this humour from the
blood, Nature has provided the spleen—an organ which,
according to Erasistratus, fulfils no purpose. Proof of
the importance of the spleen is the jaundice, toxaemia,
etc., occurring when it is diseased. Erasistratus’s failure
to mention the views of leading authorities on this organ
shows the hopelessness of his position. The Hippocratic
view has now been demonstrated deductively and in-
ductively. The classical view as to the generation
of the humours. Normal and pathological forms of
i:‘lllow and black bile. Part played by the innate

t in their production. Other kinds of bile are

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

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

. xlix
GALEN d
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BOOK 111

CHAPTER 1

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

CHAPTER 11

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

Cuarrer 111

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

CHAPTER 1V

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

CHAPTER V

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

i of stomach. Vomiting,

CmAPTER VI

‘ Every organic part has an appetite and aversion for the qualis

) ties which are approrriate and foreign to it respectively,
Attraction necessarily leads to a certain benefit received,
This again necessitates retention.

}

CuarTER VII

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

s to bear on it ; need of considerable alteration in stomach

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

CHarTER VIII

Erasistratus denies that the stomach exerts any pull in the
- act of swallowing. That he is wrong, however, is proved
by the anatomical structure of the stomach—its inner
coat with longitudinal fibres obviously acts as a vis a
fronte (attraction), whilst its outer coat exercises through
the contraction of its circular fibres a vis a tergo (pro-
ulsion) ; the latter also comes into play in vomiting.
E’he stomach uses the oesophagus as a kind of hand, to
draw in its food with. The functions of the two coats
proved also by vivisection. Swallowing cannot be
attributed merely to the force of gravity.

CHAPTER IX

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

CHAPTER X

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

CaaPTER XI

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

lii
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CaaPTER XII

y  The factor which brings the expulsive faculty into action is
essentially a condition of the organ or its contents which
is the reverse of that which determined attraction.

' Analogy between abortion and normal rturition.

Whatever produces discomfort must be expelled. That

discomfort also determines expulsion of contents from

gall-bladder is not so evident as in the case of stomach,
uter::(i.urinary bladder, etc., but can be logically demon-
stra

CHaPTER XIII

Expulsion takes place throu]g)h the same channel as attraction
' (e.g., in stomach, gall-bladder, uterus). Similarly the
delivery (anadosis) of nutriment to the liver from the
food-canal vid the mesenteric veins may have its direction
reversed. Continuous give-and-take between different
parts of the body ; superior strength of certain parts is
natural, of others acquired. When liver contains abund-
ant food and stomach depleted, latter may draw on
) former ; this occurs when animal can %et nothing to eat,
and so prevents starvation. Similarly, when one part
) becomes over-distended, it tends to deposit its excess in
some weaker part near it ; this passes it on to some still -
weaker part, which cannot get rid of it ; hence deposits
of various kinds. Further instances of reversal of the
normal direction of anadosis from the food canal through
‘ the veins. Such reversal of functions would in any case
be expected a priori. In the vomiting of intestinal
> obstruction, matter may be carried backwards all the
f way from the intestine to the mouth ; not surprising,
therefore, that, under certain circumstances, foog-
material might be driven right back from the skin-
surface to the alimentary canal (e.g. in excessive chilling
of surface) ; not much needed to determine this reversal
of direction.  Action of purgative drugs uqon terminals
of veins ; one part draws from another until whole bod,;
participates ; similarly in intestinal obstruction, eac
v part passes on the irritating substance to its weaker:

liii
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neighbour. Reversal of direction of flow occurs not
merely on occasion but also constantly (as in arteries,
lungs, heart, etc.). The various stages of normal nutri-
tion described. Why the stomach sometimes draws
back the nutriment iv had passed on to portal veins and
liver. A similar ebb and gow in relation to the spleen.
Comparison of the parts of the body to a lot of animals
at a feast., The valves of the heart are a provision of
Nature to prevent this otherwise inevitable regurgita-
tion, though even they are not quite efficient.

CHarTER XIV

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

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

CHAPTER XV

The two kinds of attraction—the mechanical attraction of

liv

dilating bellows and the ‘¢ physical” (vital) attraction
bly living tissue of nutrient matter which is specifically
allied or appropriate to it. The former kind—that
resulting from horror vacui—acts primarily on light
matter, whereas vital attraction has no essential concern
with such mechanical factors. A hollow organ exercises,
by virtue of its cavity, the former kind of attractidh, and
by virtue of the living tissue of its walls, the second kind.
Application of this to question of contents of arteries ;
anastomoses of arteries and veins. Foramina in inter-
ventricular septum of heart, allowing some blood to pass
from right to left ventricle. Large size of aorta probably
due to fact that it not merely carries the pneuma
received from the lungs, but also some of the blood
which percolates through septum from right ventricle.
Thus arteries carry not merely pneuma, but also some
light vaporous blood, which certain parts need more
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than the ordinary thick blood of the veins. The organic
parts must have their blood-supply sufficiently near to
allow them to absorb it ; comparison with an irrigation
system in a garden. Details of the process of nutrition
in the ultimate specific tissues ; some are nourished from
the blood directly ; in others a series of intermediate
stages must precede complete assimilation ; for example,
glarrow is an intermediate stage between blood and
one.

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

Iv
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1 That is. *“On the Natural Powers,” the powers of the
Physis or Nature. By that Galen practically means what
we should call the physiological or biological powers, the
characteristic faculties of the living organism; his Physis
is the subconscious vital principle of the animal or plant.
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I

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

Like Aristotle, however, he also ascribes (uusi-vital pro-
perties to inanimate things, ¢/. Introduction, p. xxvii.

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

3 Gk. psyche, Lat. anima. + Gk. physis, Lat. natura,

3
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ON THE NATURAL FACULTIES, 1. u

11

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

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

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

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

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

.2 «“Waxing and waning,” the latter literally phthisis, a
\.dstinﬁ f“decline;” c¢f. Scotch dwining, Dutch verdwijnen.
3 Becatging and perishing : Latin, gencratio et corruptio.

4 ¢“ Ad substantiam productio seu ad formam processus ™
(Linacre).
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ON THE NATURAL FACULTIES, I. u

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

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

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

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

5 ¢« Preformationist ” doctrine of Anaxagoras. To him the
apparent alteration in qualities took place when a number of
minute pre-existing bhodies, all bearing the same quality,
came together in sufficient numbers to impress that quality
on the senses. T'he factor which united the minute quality-
bearers was Nous. “In the beginning,” says Anaxagoras,
¢ all things existed together—then came Nous and brought
them into order.” ) -
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€€ aldvos eis aldva xai Tas ¢awopeva9 TavTas
aA\oLoTes 'n; Sta/cpwet Te Kai avfyxpwa wyiy-
vealal $aow a5 Avafayopaq
Ei &y 'rov'rovs‘ éxTpamopevos eEe?\.efyxmm ;Lel,{ov
av pot 'ro wapepfyov Tob e(ryov 'yevovro. e p,ev
ryap ovk loacw, 8oa wepi ThHs xal o)\n)v 'mv
oum.av aA\owwoews 'ApioToTé et Te Kal ;&e'r
av-rov vaa'ur'xrgo fye'ypa'zrfal,, Tapaxalécar pn
Tots exewwv avTovs opNfjoar rypappaaw' ev 8¢
yeyv@éoKovTes éred’ e/cov'res' Ta el.pco 'rrpc‘) Tév
Bex'rlovwv 1l atpovv'rat, ,u,a'raca n'rrov Kai TaQ
p,e-repa, vouobauy. ot 8¢ /cai Ivnrorcpaﬂ)s‘
ov-rws- e'yl,fyuwa'xeu ’Apiatoréhovs €re 'rrpo'repoe v,
eu e‘repo:s npw avroSeb‘ew'rat. Trpw'ros‘ 'yap ov'ros‘
amdyTor aw La'p,ev laTpdv Te Kal ¢u7\oao¢wv a'rro-
Sewcview evrexeopnae Te'v'Tapas‘ elvas 'ras‘ 7rao'a9
8paa"rma9 els aAAMIAas wotom*rae, o’ dv 'ywve'raz,
Te kai PpOeiperar wdvl’, Soa fyevea'w Te kal pfopav
e'lrtSexe-raz. ral p,év'rot xal 70 xepdvvvobas 8z
a)&h))\wv av‘ras‘ dhas &8 6Awy Ivr'rroxpa'ms‘ a7rav-
T rpwroe &yvo: kal Tds dpxds ye TGV dmo-
Senfemv, ov vo"repov pr-ro'ré)u)s‘ ;u-:-rexetpwav'o,
map’ ercew(p TP@TY yeypappuévas ErTi  evpety.
Ei & domep Tas wozo'nrraq oUTw Kal 'n),s' ovcias
8;' Aoy fcepavwaﬂab XPN vo;u{ew, ms‘ JoTepov
avre¢1;ua7o Zr)vaw o Kumevs‘, obyx rryodpar gew
e'n 'rrepl 'rov'rov /cwra, 70v8e Tov Noyov émefiévac.
povny wyap els Ta wapovra Séopar yryvdoresbac

1 «“De ea alteratione quae per totam fit substantiam ” (Lin-
acre). 2 The systema.tlzer of Stoicism and successor of Zeno.
3 Note characteristic impatience with metaphysics. To
Galen, as to Hippocrates and Aristotle, it sufficed to look on
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ON THE NATURAL FACULTIES, L n

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

Now, if I were to go out of my way to confute
these people, my subsidiary task would be greater
than my main one. Thus, if they do not know all
that has been written, “On Complete Alteration of
Substance’ 1 by Aristotle, and after him by Chry-
sippus,? I must beg of them to make themselves
familiar with these men’s writings. If, however,
they know these, and yet willingly prefer the worse
views to the better, they will doubtless consider my
arguments foolish also. I have shown elsewhere that
these opinions were shared by Hippocrates, who
lived much earlier than Aristotle. In fact, of all
those known to us who have been both physicians
and philosophers Hippocrates was the first who took
in hand to demonstrate that there are, in all, four
mutually interacting qualities, and that to the opera-
tion of these is due the genesis and destruction of
all things that come into and pass out of being. Nay,
more ; Hippocrates was also the first to recognise
that all these qualities undergo an intimate mingling
with one another ; and at least the beginnings of the
proofs to which Aristotle later set his hand are to be
found first in the writings of Hippocrates.

As to whether we are to suppose that the substances
as well as their qualities undergo this intimate mingling,
as Zeno of Citium afterwards declared, I do not think
it necessary to go further into this question in the
present treatise;3 for iramediate purposes we only
the qualitative differences apprehended by the senses as
fundamental. Zeno of Citium was the founder of the Stoic
school ; on the further analysis by this school of the qualities
into bodies ¢f. p. 144, note 3.
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émel Tis laTpiki}s UAns v TO mwapdderyua xai
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mepi alTOY émeoréuueba.
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vmép dv €€ apxis mpovlbéueba, mogar Te kai Tives
elolv ai Tis Pioews Suvipers xal Ti woiely Epryov

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

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

10
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ON THE NATURAL FACULTIES, L. u

need to recognize the complete alteration of substance.
In this way, nobody will suppose that bread repre-
sents a kind of meeting-place ! for bone, flesh, nerve,
and all the other parts, and that each of thesc
subsequently becomes separated in the body and
goes to join its own kind ;2 before any separation
takes place, the whole of the bread obviously becomes
blood ; (at any rate, if a man takes no other food
for a prolonged period, he will have blood enclosed
in his veins all the same).?3 And clearly this dis-
proves the view of those who consider the elements*
unchangeable, as also, for that matter, does the oil
which is entirely used up in the flame of the lamp,
or' the faggots which, in a somewhat longer time,
turn into fire.

I said, however, that I was not going to enter into
an argument with these people, and it was only
because the example was drawn from the subject-
matter of medicine, and because I need it for the
present treatise, that I have mentioned it. We shall

then, as I said, renounce our controversy with them,

since those who wish may get a good grasp of the
views of the ancients from our own personal inves-
tlgatlons into these matters.

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

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

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

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

19
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wdfnpa: Ta pév yap d\howobtar, Ta 8¢ Péperad.
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~ / AY /4 \ b} 7 \
Tis Ploews, olov TRy méynv, THY avddogiv, T
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yewav: 9 rydp Toi aap§ Epyov pév ot iis Picews,
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111
‘Buol pév odv xai 1) MY kai 1AV EAAwv
amdvrov ékacTov Sia T ék TOV TeTTdpwY MOLAY

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

2 Operation, activation, or functioning. Lat.actio. ¢f. loc. cit.

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

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

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

111

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

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

5 In Greek anadosis. This process includes two stages :
(1) transmission of food from alimentary canal to liver (rather
more than our ‘‘ absorption ”) ; (2) further transmission from
liver to tissues. Anadosis is lit. a yielding-up, a * delivery;”
it may sometimes be rendered ‘* dispersal.” ¢ Distribution”
(diadosis) is a further stage; ¢f. p. 163, note 4. 13
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ON THE NATURAL FACULTIES, I. m

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

2 Since heat and cold tend to cause diffusion and condensa-
tion respectively.
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Iv

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

Vv

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

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

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

3 Lit. sphygmic. 17
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1 Genesis corresponds to the intrauterine life, or what we
may call embryogeny. Alteration here means histogenesis
or tissue-production ; shaping or mowlding (in Greek diaplasiz)
meuns the ordering of these tissuesinto organs (organogenesis).
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namely, Genesis, Growth, and Nutrition. Genesis,
however, is not a simple activity of Nature, but is com-
pounded of alteration and of shaping.! That is to say,
in order that bone, nerve, veins, and all other [tissues]
may come into existence, the underlying substance
from which the animal springs must be altered ; and
in order that the substance so altered may acquire
its appropriate shape and position, its cavities, out-
growths, attachments, and so forth, it has to undergo
a shaping or formative process.? One would be
justified in calling this substance which undergoes
alteration the material of the animal, just as wood is -
the material of a ship, and wax of an image.

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

\4!

LEeT us speak then, in the first place, of Genesis,
which, as we have said, results from alleration to-
gether with shaping.

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

2 ¢f. p. 25, note 4.

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

1 i.e. the four primary qualities ; ¢f. chap. iii. supra. g
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xal Mw'r'q? Kal 'rpaxuﬂ)c xal maxvTns xal, \emrTo-
s amTal Siadopai xai elpnrac mwepi macdy
"ApioToTéNer ©aXds. olala 86 81rn'ov kal Tas
'yeva-ras‘ Te Kal oadpnras xal opa-mq 8¢a¢o’pas~.
oot € ,u,év TAs TpwTas TE Kai dTotxetw8et9
ak)\otw'rmaq SUvu;uszs‘ {‘n'rome, v'ypoms' éoTi xap
Enpo‘n)c xal \p-vxpm'm xal 0€p,uo'1‘17¢' €l 0¢ Tas éx
i 'rov-mw Kkpdoews fyevopeuaq, 'roo'au-ml, xal’
écaatov Eoovras L‘cpov, 8oamep dv avTod Ta
awen"ra, oToL €l vvrapx'r] xakeitar & awon'ra
aTouxeia 'rt‘z 6p.owp.epn mavra ToD a'w;m'ros‘ ;wpta'
xal Tabr’ ovx éx ;1.630301/ 'mms‘ a\’ av'rovr"rnu
'yevopeuov e/c;meew xp7 Sa -rwu avaTopdy.
’Oaroiv 67 xal xovSpov cal vebpov xal ¥ u,u.eya
ral ¢rvv3€a,u.ov xai ¢7\e/3a xal 'rrave éoa TolaiTa
xatd 'rm/ mTpOTNY TOD {‘goov yéveow 9 ¢va’ts‘
awepfya{eTm SUVapa xpamem) raforov pev
elmety TH yevvmTik} Te Kai aAhoww|Tikd, xata
uépos 8¢ Beppavtinf) Te xai Yvxtikh) xal Enpav-

! Various secondary or derivative differences in the tissues.
Note pre-eminence of sense of touch.

2 De Anima, ii. et seq.

3 Lit. homoeomerous=of similar parts throughout ‘“ the
same all through.” He refers to the elementary tissues,
conceived as not Leing susceptible of furthér analysis.
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ON THE NATURAL FACULTIES, 1. w1

" which naturally derive therefrom.! These deriva-

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

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

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

5 7.e. ‘“ alteration” is the earlier of the two stages which
constitute embryogeny or ‘ genesis.” ¢f. p. 18, note 1.
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Tk xai Uypavtik} kai Tals ék Tis ToUTwy
kpdoews ryevopévais, olov daTomounTiky TE Kal
vevpomonTiky Kal xovdpomonTiki)* cadnvelas
vyap &vexa kai ToUToLs TOlS SVopaTL XpnOTéOV.
"Eoti yobv xal 7 idia oapf Tob fymaros éx
ToUTOV TOD yévous kai 1) ToD GWANVOS Kal 1) TGV
vedpdy kai 1) Tod mvevuovos xai 1) Tis xapdlas
oUTw 8¢ Kal Tob éyxedpdhov 1o {diov cdpa xai
THs yagTpos xal Tob oToudyov Kal TV évrépwy
xal TOV VoTepdv alolnTov aTovyelov. éaTw opoto-
pepés Te xal amhodv xal dowlerorr édav qap
ékéns éxdoTov Tav elpnuévov Tas dptnplas Te
xal Tas PNéBas xal Ta vedpa, TO UmoNotmwov
cdpa 10 xal’ Eactov Spyavov dmhodv éoTi Kal
o--roz;/(ezé";b‘ef 6/); mpos alofnow. &oca 8¢ Tév
TowVTwy Opydvev ék Svolv clyketar XiTGVOY
oz’;x ouolwy uév dANjhots, dmhot & éxatépov,
TouTwY ol X1TdVés elot TA oToryela kabdmep Tis
Te yagTpos xal Tod oToudyov kal Tév évrépwv
kal Tdv dptnpidv, xal xal éxdTepév ye TOY
XiTovoy dios 1) dANotwTiky Stvauis 7 éx Tod
'm'zp& s |l ;in'rp(‘)s‘ e’ml;mmfo'v Yevvijcaca 'r,?)
pdprov, boTe Tds xatd pépos a)»?\o;mz'm&.s; dvvd-
pets Toocavtas evac kal’ Exaotov {Pov, Scamep
dv &m Ta oToryeddn uopia. Kai pév e kai
Tas évepyelas t%{as‘ éxdoTe TOV Kata pépos
avarykaiov Vmdpyew domep xal Tas xpelas, olov
Kal TV Amo TV veppdv eis THY KUCTW SinKdvTwY
wopwy, of &) xal odpnTiipes xalodvrai. odTor

! The terms Galen actually uses are: ostopoietic, neuro-
ol t hond. o, .
7 y C /4 1C. N
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ON THE NATURAL FACULTIES, I. w1

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

Now the peculiar 2 flesh of the liver is of this kind
as well, also that of the spleen, that of the kidneys,
that of the lungs, and that of the heart; so also
the proper substance of the brain, stomach, gullet,
intestines, and uterus is a sensible element, of similar
parts all through, simple, and uncompounded. That
is to say, if you remove from each of the organs
mentioned its arteries, veins, and nerves,® the
substance remaining in each organ is, from the point
of view of the senses, simple and elementary. As
regards those organs consisting of two dissimilar
coats,* of which each is simple, of these organs the
coats are the elements—for example, the coats
of the stomach, oesophagus, intestines, and arteries ;
each of these two coats has an alterative faculty
peculiar to it, which has engendered it from the
menstrual blood of the mother. Thus the special
alterative faculties in each animal are of the same
number as the elementary parts5; and further,
the activities must necessarily correspond each to one
of the special parts, just as each part has its special
use—for example, those ducts which extend from
the kidneys into the bladder, and which are called
wureters ; for these are not arteries, since they do not
pulsate nor do they consist of two coats ; and they

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

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

* Or tunics. § i.e. tissues.
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ryap obr ap'r'qpmt elaiy, o'n uiTE a'¢v§ou¢n ;urr
éx Svoiy xc'rwvwv o-vveo'-mxaaw, ov're ¢7\.€B€S‘, 87t
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vvra Xew 1) éx TovT@V 7re7r7u:‘x6’az xal ;1,17 'rov'r
av'ro 'ro viw Xeyopevov, & t&oe exaa'wp TRV xa’ra
pépos Spydvwv eo"rw 7 omna. xal yap xal at
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ara xal aKMﬂ\aw Siapépovat ral ot els 'ro nrap
a7ro¢l'0p€vot [l 'n'opol,, xabldmep a"ropaxoz Twes
a1ro Tis xo)m8o ov xva"rewe, ouSev ot7 ap-rnpms'
ou're ¢7\e\[rw oUTe vevpou‘ soucaa'w. al,w 'rept
;usv ToUTwY éml 1r7\£ov ev d\\ots Té TigL Kdy Tols
mept Tis ‘T ww-oxpa'rovq avaTouijs eapm-al.

Al 3¢ kata /uepoe amwal, 8vvap€t9 s, ¢v0'ew?
al aA\otwTIkal av-mv HEV T omnav 'rwu xwm—
vov Tijs xoﬂuac lcal Tév ewépwv Kai TGV va"repwv
avre-rélea'av, olamwép éoric T B¢ a'uveeaw av'rwv
ICab ™y Tdv éuduopévov w)\omyv kal Ty els TO
évrepov emﬁva-w lcai ™y Tis évdov KOL)»OT’I]TOS‘
(8éav xai 'ra)d\. 8oa Towabra SUvauis Tis érépa
Sae'rr)»aa'ev, qv Sm'rr)»aa'rmr)v ovoua{oyev, ﬁ o
lcal, 'rexvucnv elvat \?»efy’opev, ;m)\hov & apw'r'qv
xab dxpav -rexmyv xal mavra TIVOS eve/ca Totodaav,
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1 As, for example, Aristotle had held ; ¢f. e£ 23, note 3.
Galen added many new tissues to those describ. by Aristotle.
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ON THE NATURAL FACULTIES, 1. w1

are not veins, since they neither contain blood, nor
do their coats in any way resemble those of veins;
from nerves they differ still more than from the
structures mentioned.

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

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

2 Lit. synthesis.

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

4 ¢f. p. 19, note 2.
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! Lit. the auxetic or incremental faculty.
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ON THE NATURAL FACULTIES, I. vi.-vu

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

\41!

Passine now to the faculty of Growth! let us
first mention that this, too, is present in the foetus
in utero as is also the nutritive faculty, but that
at that stage these two faculties are, as it were,
handmaids to those already mentioned,? and do not
possess in themselves supreme authority. When,
however, the animal 2 has attained its complete size,
then, during the whole period following its birth and
until the acme is reached, the faculty of growth is
predominant, while the alterative and nutritive
faculties are accessory—in fact, act as its handmaids.
What, then, is the property of this faculty of growth ?
To extend in every direction that which has already
come into existence—that is to say, the solid parts of
the body, the arteries, veins, nerves, bones, cartilages,
membranes, ligaments, and the various coats which
we have just called elementary, homogeneous, and
simple. And I shall state in what way they gain this
extension in every direction, first giving an illustra-
tion for the sake of clearness.

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

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

2 If the reading is correct we can only suppose that Galen
meant the embryo.
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ON THE NATURAL FACULTIES, L. vu

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

It will now, therefore, be clear to you that nutrition
is a necessity for growing things. For if such bodies
were distended, but not at the same time nourished,
they would take on a false appearance of growth,
not a true growth. And further, to be distended
in all directions belongs only to bodies whose
growth is directed by Nature; for those which are
distended by us undergo this distension in one
direction but grow less in the others; it is im-

ssible to find a body which will remain entire
and not be torn through whilst we stretch it in
the three dimensions. Thus Nature alone has the
power to expand a body in all directions so that it
remains unruptured and preserves completely its
previous form.
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ON THE NATURAL FACULTIES, I. vir.-1x

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

VIl

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

IX

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

1 i.e. not the pre-natal development of tissue alrea(b
described. cf. chap. vi.

31



GALEN ~

Sevos ovdémw TdY Tob Ywov popiwv édiyrato,
xotNias Néyw xai évtépwy kal Hmatos xai TeVY
ouoiwy, 008 éfnylicato Tas év adrois Suvdues,
adfis 86ketev dv olov mpootudy 1L wovov elpficlas
This xpnoipov Sidackakias. || TO yap avpmwav &
éxet.  vyéveais kal adfnous xali Opédris Ta TphiTa
kal olov kepalata Tdv épywv éaTi ThHs Ppioews
date Kkal ai ToUTwv épyacTikal OSuvdues al
mpdTAL Tpels €lor kal kvpidTaTar Séovtar 8 els
vmnpeaiav, os }0n dédekTar, xal AoV Kal
AAN\wY.  Tivey wév odv 1) yevvnTiky) Te xal adfn-
Tiky Séovrar, eipnTat, Tivov § 7 Bpemtirt, viv
b /

elpijaeTac.

X
Aoxd ydp pov Seifew Ta mwepl Ty Tijs Tpodis

olkovouilay Spyavd 7€ xal Tas Svidpers adTdv
Sta TadTyy qeyovéta. émedy qap % évépyeaa

4 ~ 7 b3 ’ ’ e ~
TavTys Ths dvvduews éfopoiwais éaTiv, oporod-

gfar 8¢ xal petaBdM\ew eis dANMMAa mao. Tols
odaw ddvvatov, el pj Twa Exoi xowwviav 7dn
kal ovyyéveiav év Tals modTnol, dia ToDTO
wpdTOY v odx éx mwdvrwy édeaudTwy mav {Pov
Tpépeabar mwépuxer, Emeira & o008 €E dv olév T
éoTiv 00d’ éx TovTwY Tapaxpipa, kai Sid TadTyy

1 Administration, lit. ‘‘ economy.”
2 The activation or functioning of this faculty, the faculty
in actual operation. cf. p. 3, note 2.
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ON THE NATURAL FACULTIES, I. ix.—x

yet touched upon any of the parts of the animal (I
mean the stomach, intestines, liver, and the like),
and that it has not dealt with the faculties resident
in these, it will seem as though merely a kind of in-
troduction had been given to the practical parts of
our teaching. For the whole matter is as follows:
Genesis, growth, and nutrition are the first, and, so
to say, the principal effects of Nature ; similarly also
the faculties which produce these effects—the first
faculties—are three in number, and are the most
dominating of all. But as has already been shown,
these need the service: both of each other, and of
yet different faculties. Now, these which the
faculties of generation and growth require have
been stated. I shall now say what ones the nutritive
faculty requires.

X

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

3 ¢« Un rapport commun et une affinité” (Daremberg).
¢¢ Societatem aliguam cognationemque in qualitatibus” (Lin-
aere). c¢f. p. 36, note 2. :
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afpbws palaxwoTatov révoito, damwep ovdé TO
SvocwdéoTaTor evwdéaraTov 0vd’ (’-:'yﬂra.Mv 70 edw-
SéaraTov 8va‘w8ea"m'rov e‘;’auﬁm;c yévourr’ dv.’

Wés odv €€ atuaros éaroiv dv moTe yévoito p)
waxvveewos‘ ve 1rpo'repov émi w?\ew'rov av-rov Kai
AevkavBévros 9 mas éE ap'rov To ai;m 7] xa.-rd
,Bpaxv pev a'rroee/:,évou 'rqv \evkoTnTa, /ca'ra.
Bpaxv 8¢ M;&,Bavov'rov T epvﬁpo'rn-ra, o'apxa
peév yap é at,ua-ros‘ fyeveaea,(, pdoTov: e { yap eis
TogodTOY A¥Td waxvvetev ] ¢uo'ts~, ws cva--ra,a'w
Twa oxe Kal ;mxe'r elvac purov, 1 W
veoTayns ov-rws‘ dv eln a-a.p‘;’* oaToiv & Wva fyévn-
TaL, moAhoD uév 8el.'rcu xpovov, TOANT}S 8’ epfyaa'w.q
/cal, petafolis T ama'n. 811 8¢ Kai TP ap'rq)
xal 7ro7\.v paANov Opidalxivy xal TevTM_u xal Tols
o/ml.ow TaAPTOANNYS Seurou TS dAMoLwoEws els
atpatos yéveaww, ovdé TodT Adnrov.

[\ \ ~nY Y n \ 4

Ev ;Lév 81) 707 alTiov ToD mWoAN& yevéolai Ta
wepi 'rnv Tiis Tpopis aMwunaw 6’pfyava. 8€u1-epov

N TdY 'n'epl,'r'rwp,afwv Plows. s yap u7ro
Botavéy o0d SAws Svvdueda 'rpe¢ea'0al,, xaiTtot
Tédv Bocknudrov Tpepoucvwy, odrws Umo padavi-

1 Lit. ‘‘necessity”; more restrictive, however, than our
*“law of Nature.” ¢f. p. 314, note 1.

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

How, then, could blood ever turn into bone, with-
out having first become, as far as possible, thickened
and white? And how could bread turn into blood
without having gradually parted with its white-
ness and gradually acquired redness? Thus it is

. quite easy for blood to become flesh ; for, if Nature

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

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

3 Not quite our ¢ waste products,” since these are con-
sidered as being partly sg'nthetic, whereas the Greek peritlo-

mata were simply superfluous substances which could not be
used and were thrown aside.
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Sos Tpepouela pév, AN’ ody ds Do TdV Kpedv.

TOUTWY pev yap SMiyov Selv SAwv 7 Pl Hudy
\

kpatel xal petaBdANer kal aAAotol Kal X pnaTov
é¢ adtov alpa owiotnaw: év 8¢ T4 padavid To
ey oikelov Te kal petaBAndivar Svvduevov, péyis
xai TobTo Kal cUv MOANG) TH KaTepyadiq, mavTd-
macgw édxioTor: 8An 8 oNyov Oeiv éoTe wepiT-
TOpaTKy) Kai &efép?(e'me Ta Tijs méyrews Spyava,
Bpaxéos é€ adris eis Tas PpAéBas avarnphévros
alpatos xal ovdé TolTov TENéws ypnaTod. Sevté-
pas oty adlbis é8énoe Siarploews T pioes TéV év
Tals Preyrl TepiTTOUdTOY. Kal Ypeia Kal TOU-
Tots o0&V Té Tivwy érépwv éml Tas éxljkpicels adTa
Tapayovsdy, s uy Avpaivoito Tols XpNGTOLS,
vmodoxdv Té Twwy olov Sekauevdv, év als §rav
els ikavov mAHfos apiknrar, Tovikadr éxxpibi-
geTas.

Aevrepov 81) cor kal TodTo TO ryévos TAY év TR
copate popley éfelpnrtar Tols wepiTTOMATL TilS
Tpodiis avakeipevov. &ANo 8¢ TpiTov Umép ToD
wdvry pépecBar, kabdmep Tivés 0bol mworral Siad
Tob cdpaTtos hov kaTaTeTunuévar.

Mia pév yap elaodos 7 Sta Tod aTépaTos dradt
Tols ouriots, obxy & 8¢ TO Tpedopevor dANA
wdumoANd T€ kal wauwolv SeaTdTA. w7 Tolvuy
Oadpale 10 wAHbos TéY dpydvwy, doa Opéfrews
&exev 1) piais édnuodpynae. Ta pév yap dANot-

1 Note ‘ our natures,” ¢f. p. 12, note 4 ; p. 47, note 1.

2 The term oikeios, here rendered appropriate, is explained
on p. 33. ¢f. also footnote on same page. Linacre often
translated it conveniens, and it may usually be rendered
proper, peculiar, own special, or own particular in English.
Sometimes it is almost equal to akin, cognate, related : cf.
36 :
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to the same extent as from meat; for almost the
whole of the latter is mastered by our natures!;
it is transformed and altered and constituted useful
blood ; but, in the radish, what is appropriate 2 and
capable of being altered (and that only with diffi-
culty, and with much labour) is the very smallest
part; almost the whole of it is surplus matter, and
passes through the digestive organs, only a very
little being taken up into the veins as blood—nor is
this itself entirely utilisable blood. Nature, there-
fore, had need of a second process of separation for
the superfluities in the veins. Moreover, these super-
fluities need, on the one hand, certain fresh routes to
conduct them to the outlets, so that they may not
spoil the useful substances, and they also need
certain reservoirs, as it were, in which they are
collected till they reach a sufficient quantity, and
are then discharged. :

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

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

the German terms eigen and fremd used by Aber-

comy
halden in connection with his theory of defensive ferments in.
the blood-serum.
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obvra mwpomapasxevdler Ty émirndetov e'/cda‘rqa
nople Tpodijy, Ta 8¢ Siakpiver TA TepiTTdpATA,
T ? 1rapa7re'p,1rel., Ta & vmodéyetat, Ta &
éxxpiver, Td & 0802 s wavTy popas elot TV
xpno"rwv xu,uwv, wo-'r elmep Bovher Tas vaa,usts‘
1'1;9 ¢ua’ew9 a'rrao’a,s' e/c,uaﬁew, vmép éxdoTov
ToUTwy &v €ln goL TRV op'yavmu ew-w/ce'rr-réov.

’Apxn 8’ au'rwv 71]9 8L8aovca7uas‘, éoa || 'rov
-rehous* éyryUs epfya Te Tijs Ppuoeds o kal popia
xal Svvdpueis adTdv.

XI

Adrod 8¢ 81‘1 marw dva.;wna"re’ov ﬁ,u,iv ToD
Téhovs, olimep &vexa TosaiTd TE_ xm Towabra T
pioe 8681;,u¢ovpfyn'ral, popta.  TO ey ody ovo;l.a
Tod wpdypatos, a)a'vrep xal mpoTe ov elpnras,
0pe\lrts" o 8¢ kara 'rovvopa Adyos opoiwais TOD
Tpec{mwos‘ TP 7pe¢oy.evgo va & admy ryémrrat,
wponyncaclar xpy 1rpoo'¢ua'w, va & e’xewn,
mpocleaiv. émesday fydp éxméan Tv axy'yel.mv
° ,u.eMuov 0pe1[few onovv Tdv Tod {Pov ,uopu-w

vuds, els dmav av-ro SiaomeipeTar wpdTOV,
grret'ra mpoariferar kdmerta mposdlerar Kal
TeAéws opocovTa.

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

2 i.¢. of the living organism, ¢f. p. 2, note 1.

3 {.e. with nutrition.

4 We might perhaps say, more shortly, ‘‘assimilation of
food to feeder,” ‘“of food to fed”; Linacre renders,
““nutrimenti cum nutnto &SSlmllB.tIO.
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alteration prepare the nutriment suitable for each
part; others separate out the superfluities; some
pass these along, others store them up, others ex-
crete them; some, again, are paths for the transit!
in all directions of the wutilisable juices. So, if you
wish to gain a thorough acquaintance with all the
faculties of Nature,? you will have to consider each
one of these organs.

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

XI

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

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

8 Lit. prosthesis, ‘‘ apposition.” One is almost tempted to
retain the terms prosthesis and prosphysis in translation, as
they obviously correspond much more closely to Galen’s
physiological conceptions than any English or semi-English
words can.
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‘] Lit. phthisis. ¢f. p. 6, note 2. Now means tuberculosis
only.

2 More literally, ‘ chymified.” In anasarca the sub-
cutaneous tissue is soft, and pits on pressure. Inthe ‘“white”

disease referred to here (by which is wsrobably meant nodular
leprosy) the same tissues are indurated and ‘‘brawny.” The
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The so-called white [leprosy] shows the differ-
ence between assimilation and adhesion, in the
same way that the kind of dropsy which some people
call anasarca clearly distinguishes presentation from
adhesion. For, of course, the genesis of such a
dropsy does not come about as do some of the condi-
tions of atrophy and wasting,! from an insufficient
supply of moisture; the flesh is obviously moist
enough,—in fact it is thoroughly saturated,—and
each of the solid parts of the body is in a similar
condition. While, however, the nutriment conveyed
to the part does undergo presentation, it is still too
watery, and is not properly transformed into a juice,?
nor has it acquired that viscous and agglutinative
quality which results from the operation of innate
heat ;3 therefore, adhesion cannot come about, since,
owing to this abundance of thin, crude liquid, the
pabulum runs off and easily slips away from the solid
parts of the body. In white rleprosy], again, there
is adhesion of the nutriment but no real assimilation.
From this it is clear that what I have just said is
correct, namely, that in that part which is to be
nourished there must first occur presentation, next
adhesion, and finally assimilation proper.

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

3 The effects of oxidation attributed to the heat which
accompanies it ? cf P 141, note 1 ; p. 254, note 1.
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Also, that which is still contained in the veins, and
still more, that which is in the stomach, from the fact
that it is destined to nourish if properly elaborated,
has been called “nutriment.” Similarly we call the
various kinds of food ¢ nutriment,” not because they
are already nourishing the animal, nor because they
exist in the same state as the material which actually
is nourishing it, but because they are able and
destined to nourish it if they be properly elaborated.

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

XII

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

Now, speaking generally, there have arisen the
following two sects in medicine and philosophy
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1 Here follows a contrast between the th&hsts and the
Lplcurean Atomists. c¢f. p. 153 et seg. -
* A unity or continuum, an individuum,
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among those who have made any definite pronounce-
ment regarding Nature. I speak, of course, of such
of them as know what they are talking about, and
who realize the logical sequence of their hypotheses,
and stand by them ; as for those who cannot under-
stand even this, but who simply talk any nonsense
that comes to their tongues, and who do not remain
definitely attached either to one sect or the other—
such people are not even worth mentioning.

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

All people, therefore, who can appreciate the logical
sequence of an hypothesis hold that, according to
the second teaching, there does not exist any sub-
stance or faculty peculiar either to Nature or to
Soul,3 but that these result from the way in which
the primary corpuscles,® which are unaffected by
change, come together. According to the first-
mentioned teaching, on the other hand, Nature is not

- posterior to the corpuscles, but is a long way prior to

them and older than they; and therefore in their
view it is Nature which puts together the bodies

_both of plants and animals; and this she does by

virtue of certain faculties which she possesses—these
being, on the one hand, attractive and assimilative of
what is appropriate, and, on the other, expulsive of

8 Lit. to the physis or the psyche ; that is, a denial of the
autonomy of physiology and psychology. 4 Lit. somata.
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what is foreign. Further, she skilfully moulds every-
thing during the stage of genesis; and she also pro-
vides for the creatures after birth, employing here
other faculties again, namely, one of affection and
forethought for offspring, and one of sociability and
friendship for kindred. According to the other
school, none of these things exist in the natures?! [of
living things], nor is there in the soul any original
innate idea, whether of agreement or difference, ot
separation or synthesis, of justice or injustice, of the
beautiful or ugly ; all such things, they say, arise in
us from sensation and through sensation, and animals
are steered by certain images and memories.

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

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

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

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

X111

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

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

5 Asclepiades of Bithynia, who flourished in the first half
of the first century B.C., was an adherent of the atomistic
philosophy of Democritus, and is the typical representative
of the R{echanistic school in Graeco-Roman medicine; he
disbelieved in any principle of individuality (‘‘nature”) in the
organism, and his methods of treatment, in accordance with
his pathology, were mechano-therapeutical. ¢f. p. 64, note 3.

49
E



31

GALEN

I pakaydpas % 7 TS &\\os La'rpos‘ apw'roe 5pryava
SaxpiTina TV oupaw 1re7na"revxa0'w v'rrapxew,
a7\.7\, kal ol | /Awyetpot a'xe80v a7ra.v~ree waa'w,
oa'np.epal. 0ewp.evoa 'mv Te 0ea'w adTdv xal ToY
a¢ exa-repou wopov els THY lcua'rw ep.BaM\ou’m,
ToV ovpmnpa xa)\,ov;wvov, €§ abris Tis xaTa-
aKevis ava)\ow{o;usvot TV T€ xpemv av‘rwu kai
v SUvauw. Kal wpo e TOY paryeipov a'rrau-res*
dvbpwmor kal 8ua'ovpovv'req TOANdKLS Kal TavTd-
naow laxovpoivTes, drav dlydat pev Td KaTd
Tas Yroas, 1[ra.y.,u.w51) 8 ékovpdaiy, veppiTikovs
ovo,u,a{oua'z a’?ae avTovs.

*AokA\ymiddny & oZp.a.L ;1.1)8% AiGov ovp'r)ﬂév'ra
1ro-ré oeaa'aa'oal. 7rpoe 'rwv oUTw 'rra.axov'rwv und
s rponfyr;a-a.'ro xata T petafd TOV vedpdv
xal Tijs KvoTEWS xa')pau oSvm; TiS ofem duepxo-
p,évou ‘TOU ABov Tov odpnTiipa und @s oupfqeev'roc
av'rov Td Te THS oSvm)s' xal 'r&. Tm La'xovpcas‘
éraioato mapaxpipa. 'n'wc odv els 'rr)v kVaTIV
T® Aoyp mapdyer TO ovpov, aftov drxodoar ral
eau,u.aa'cu 'ramSpoc 'rr)v godlav, &s raTalimdy
olitws evpelas 08ots evapfyws‘ ¢awop,euas* adavets
kal oTevds ral 1rav1-a7raa'w avawerrroue il v7ré-
Oeto. PBovhetar yap els dTpods dvalviuevov TO
miouevoy Urypov els THv kvoTw Siadidocbar
kdmer’ €€ éxelvwy adfis dAAfAois cuvidvTev
olTws d'rro)\.ay.Bduew adTo 'n‘w apyalav (déav xai
fyuyuea'ﬂaa TN v'ypov €€ dTpdy atexvis os mepl
amoyyds Twos 7 epwv Ths KxvoTews Stavood-
pevos, AAN o0 gdupaTos alcptﬁws' TUKvoD Kal
aTeyavod 8Yo xiTdvas loxvpoTdTous KekTNUévOU,

50



ON THE NATURAL FACULTIES, I. xit

Erasistratus, Praxagoras,! and all other physicians
of eminence, but practically every butcher is aware
of this, from the fact that he daily observes both the
position of the kidneys and the duct (termed the
ureter) which runs from each kidney into the bladder,
and from this arrangement he infers their characters
istic use and faculty. But, even leaving the butchers
aside, all people who suffer either from frequent
dysuria or from retention of urine call themselves
“nephritics,”’? when they feel pain in the loins and

" pass sandy matter in their water.

I do not suppose that Asclepiades ever saw a stone
which had been passed by one of these sufferers, or
observed that this was preceded by a sharp pain
in the region between kidneys and bladder as the
stone traversed the ureter, or that, when the stone
was passed, both the pain and the retention at once
ceased. It is worth while, then, learning how his
theory accounts for the presence of urine in the
bladder, and one is forced to marvel at the ingenuity
of a man who puts aside these broad, clearly visible
routes,® and postulates others which are narrow, in-
visible—indeed, entirely imperceptible. His view,
in fact, is that the fluid which we drink passes into
the bladder by being resolved into vapours, and that,
when these have been again condensed, it thus
regains its previous form, and turns from vapour into
fluid. He simply looks upon the bladder as a sponge
or a piece of wool, and not as the perfectly com-

‘pact and impervious body that it is, with two very

1 Diocles of Carystus was the chief representative of the
Dogmatic or Hippocratic school in the first half of the fourth
century B.c. Praxagoras was his disciple, and followed him in
the leadership of the school. For Erasistratus, ¢f. p. 95 et seq,

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

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

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

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

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

Thus, one of our Sophists who is a thoroughly
hardened disputer and as skilful a master of language
as there ever was, once got into a discussion with me
on this subject; so far from being put out of
countenance by any of the above-mentioned con-
siderations, he even expressed his surprise that I
should try to overturn obvious facts by ridiculous
arguments! “For,” said he, “one may clearly
observe any day in the case of any bladder, that, if
one fills it with water or air and then ties up its neck
and squeezes it all round, it does not let anything out
at any point, but accurately retains all its contents.
And surely,” said he, «if there were any large and
perceptible channels coming into it from the kidneys
the liquid would run out through these when the
bladder was squeezed, in the same way that it
entered ?”1! Having abruptly made these and

! Regurgitation, however, is prevented by the fact that
the ureter runs for nearly one inch obliquely through the
bladder wall before opening into its cavity, and thus an
efficient valve is produced.
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similar remarks in precise and clear tones, he con-
cluded by jumping up and departing—leaving me
as though I were quite incapable of finding any
plausible answer !

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

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

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

When this has been made quite clear, then, before
the animal urinates, one has to tie a ligature round
his penis and then to squeeze the bladder all over; still
nothing goes back through the ureters to the kidneys.
Here, then, it becomes obvious that not only in a
dead animal, but in one which is still living, the
ureters are prevented from receiving back the urine
from the bladder. These observations having been
made, one now logsens the ligature from the animal’s
penis and allows him to urinate, then again ligatures
one of the ureters and leaves the other to discharge
into the bladder. Allowing, then, some time to elapse,
one now demonstrates that the ureter which was
ligatured is obviously full and distended on the side
next to the kidneys, while the other one—that from
which the ligature had been taken—is itself flaccid,
but has filled the bladder with urine. Then, again,
one must divide the full ureter, and demonstrate how
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Ta vooriuata: kai Sid TobT év Tols copasiy
Nudv ovuTvoidy Te piav elval ¢nat kal ovppoav
xal wdvra ovumabéa. xata 8¢ Tov 'AckAnmiddny

1 ¢<‘De P'habileté et de la prévoyance de la nature & Pégard
des animaux” (Daremberg). c¢f. p. 56, note 1.
2 ¢f. p. 36, note 2.
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the urine spurts out of it, like blood in the operation
of venesection ; and after this one cuts through the
other also, and both being thus divided, one bandages
up the animal externally. Then when enough time
seems to have elapsed, one takes off the bandages ;
the bladder will now be found empty, and the
whole region between the intestines and the
peritoneum full of urine, as if the animal were
suffering from dropsy. Now, if anyone will but test
this for himself on an animal, I think he will strongly
condemn the rashness of Asclepiades, and if he also
learns the reason why nothing regurgitates from the
bladder into the ureters, I think he will be persuaded
by this also of the forethought and art shown by
Nature in relation to animals.

Now Hippocrates, who was the first known to
us of all those who have been both physicians and
philosophers inasmuch as he was the first to re-
cognize what Nature effects, expresses his admira-
; tion of her, and is constantly singing her praises
and calling her “ just.” Alone, he says, she suffices
for the animal in every respect, performing of
her own accord and without any teaching all that is
required. Being such, she has, as he supposes, cer-
tain faculties, one attractive of what is appropriate,?
and another eliminative of what is foreign, and she
nourishes the animal, makes it grow, and expels its
diseases by crisis.® Therefore he says that there

. is in our bodies a concordance in the movements

" of air and fluid, and that everything is in sympathy.
According to Asclepiades, however, nothing is

3 The morbid material passed successively through the
" stages of ‘“ crudity,” ‘ coction” (pepsis), and ‘‘ elimination”
(cresis). For *oritical days” ¢f. p. 74, note 1.
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o8¢y oderl auumalés éome ¢ﬁaez, &np'rme'mq Te
xal xwm'reapava/u-:vm els avapp.a a"rotxeta. xal
anwb‘eas‘ dyxovs a'rraa'nq Tils ovo'ms'. ét a avaxym)e
ovu aM\.a, TE ,u,vpl,a. -rots‘ evap'ywS‘ ¢awo;l,evots‘
eva.v'nwe a'rreglmva'ro xal Tis ¢uo’ems~ Nyvonae
'mv Té TAV oikeiwy emo"rra.a"rucr‘)v vaapw xal
'mv TRV a)\)\.o'rpzmv a'rroxpwucnu. émi pév odv
Tis éfatpaTwoews Te /ca.l a,vab‘oa'ews‘ éEetipé Tiva

Jrvyxpav aSoMa‘xLav' GLS‘ 8¢ 'r),v TOV TEPLTTOPATWY
lcaﬂapaw ovdév oMos‘ ebpov elmelv ovx wwncev
o,u.oae _Xwpiioar Tois dawopuévocs, éri pév Tijs
T@v olpwv Sm,lcpwetoc avroafepqiaae pév TV Te
ue¢pwu xal TRV oupn-rr;pmv ™Y évep'yemv, a&ﬂqu
86 Twas wopov? eis T KVoTIWY v'n'oﬁepevos" ToTo
7a.p W dnhady péya ral ae;wov amaTicavTa
TOLS ¢awo,u,e'vots’ mioTeboat Tois ab‘n?\ms‘.

Em || 8¢ s favﬁm‘ X"M)S‘ ére peilov adTd
xai veamlcmepov éaTi TO -rox;m;m fyewao'ﬁaa
'ydp adryy év Tols xoAndoyois dyyeiots, ov Sia-
/cpweaeal. ).efyea.

Mas odv Tois uc'repmocc ap’ a;upa) o-v,wmvr'rec,
Ta pév Smxa)pnp.wra undev o)\mc & avrols
éxov'm XOMS, avémhewr & avTols quyvduevov
S\ov To o'wp.a, anew 'n'an eu'ravﬂ’ avayrkaleras
Tols éml TAV olpwy eap'rmeuoas‘ 'rrapa-rr?\nclme.
Anpei & ovdév ﬁ'r'rov xal 1repl Tijs p.e)»awns' XONfjs
xa ToD omwANWOS obTe TL 'n'oO u¢ I-rr'lroxpai'rovs'
sl,porraz gumels avTiNéyew T émuxelpdv ols olk
oldev éum\ijkTe TVl Kal pavikd oTopaTe.

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

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

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

p. 13, note 5. The subject is deal