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not perish, but may become a nature in place of
semen, there must be an afflux to it of a little
blood—or, rather, one should not say a little,
but a quantity commensurate with that of the
semen. What is it then that measures the quan-
tity of this aflux?> What prevents more from
coming? What ensures against a deficiency?
What is this third overseer of animal genera-
tion that we are to look for, which will furnish
the semen with a due amount of blood? What
would Erasistratus have said if he had been
alive, and had been asked this question? Obvi-
ously, the semen itself. This, in fact, is the arti-
ficer analogous with Phidias, whilst the blood
corresponds to the statuary’s wax.

Now, it is not for the wax to discover for it-
self how much of it is required; that is the busi-
ness of Phidias. Accordingly the artificer will
draw to itself as much blood as it needs. Here,
however, we must pay attention and take care
not unwittingly to credit the semen with rea-
son and intelligence; if we were to do this, we
would be making neither semen nor a nature,
but an actual living animal. And if we retain
these two principles—that of proportionate at-
traction and that of the non-participation of in-
telligence—we shall ascribe to the semen a fac-
ulty for attracting blood similar to that pos-
sessed by the lodestone for iron. Here, then,
again, in the case of the semen, as in so many
previous instances, we have been compelled to
acknowledge some kind of attractive faculty.

And what is the semen? Clearly the active
principle of the animal, the material principle
being the menstrual blood. Next, seeing that
the active principle employs this faculty pri-
marily, therefore, in order that any one of the
things fashioned by it may come into existence,
it [the principle] must necessarily be possessed
of its own faculty. How, then, was Erasistratus
unaware of it, if the primary function of the
semen be to draw to itself a due proportion of
blood? Now, this fluid would be in due propor-
tion if it were so thinand vaporous, that,as soon
as it was drawn like dew into every part of the
semen, it would everywhere cease to display its
own particular character; for so the semen will
easily dominate and quickly assimilate it—in
fact, will use it as food. It will then, I imagine,
draw to itself a second and a third quantum,
and thus by feeding it acquires for itself con-
siderable bulk and quantity. In fact, the altera-
tive faculty has now been discovered as well, al-
though about this also Erasistratus has not writ-
ten a word. And, thirdly the shaping faculty
will become evident, by virtue of which the se-
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men firstly surrounds itself with a thin mem-
brane like a kind of superficial condensation;
this is what was described by Hippocrates in
the sixth-day birth, which,according tohisstate-
ment, fell from the singing-girl and resembled
the pellicle of an egg. And following this all the
other stages will occur, such as are described by
him in his work “On the Child’s Nature.”

But if each of the parts formed were to re-
main as small as when it first came into exist-
ence, of what use would that be? They have,
then, to grow. Now, how will they grow? By
becoming extended in all directions and at the
same time receiving nourishment. And if you
will recall what I previouslysaid about the blad-
der which thechildren blew up and rubbed, you
will also understand my meaning better as ex-
pressed in what I am now about to say.

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

But this, most sapient sir, is not growth, but
genesis! For a bag, sack, garment, house, ship,
or the like is said to be still coming into exist-
ence [undergoing genesis] so longas theappro-
priate form for the sake of which it is being
constructed by the artificer is still incomplete.
Then, when does it grow? Only when the bas-
ket, being complete, with a bottom, a mouth,
and a belly, as it were, as well as the intermedi-
ate parts, now becomes larger in all these re-
spects. “And how can this happen?” someone
will ask. Only byour basket suddenly becoming
an animal or a plant; for growth belongs to liv-
ing things alone. Possibly you imagine that a
house grows when it is being built, or a basket
when being plaited, or a garment when being
woven? It 1s not so, however. Growth belongs
to that which has already been completed in re-
spect to its form, whereas the process by which
that which is still becoming attains its form is
termed not growth but genesis. That which is,
grows, while that which is not, becomes.

4. This also was unknown to Erasistratus,
whom nothing escaped, if his followers speak
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in any way truly in maintaining that he was fa-
miliar with the Peripatetic philosophers. Now,
in so far as he acclaims Nature as being an art-
ist in construction, even [ recognize the Peripa-
tetic teachings, but in other respects he does not
come near them. For if anyone will make him-
self acquainted with the writings of Aristotle
and Theophrastus, these will appear to him to
consist of commentaries on the Nature-lore
[physiology] of Hippocrates—according to
which the principles of heat, cold, dryness and
moistureact upon and areacted upon byonean-
other, the hot principle being the most active,
and the cold coming next toit in power; all this
was stated in the first place by Hippocrates and
secondly by Aristotle. Further, it is at once the
Hippocratic and the Aristotelian teaching that
the partswhich are being nourished receive that
nourishment throughout their whole substance,
and that, similarly, processes of mingling and
alteration involve the entire substance. More-
over, that digestion 1s a species of alteration—a
transmutation of the nutriment into the proper
quality of the thing receiving it; that blood-
production also is an alteration, and nutrition
as well; that growth results from extension in
all directions, combined with nutrition; that al-
teration is effected mainly by the warm princi-
ple, and that therefore digestion, nutrition, and
the generation of the various humours, as well
as the qualities of the surplus substances, re-
sult from the innate heat; all these and many
other points besides in regard to the aforesaid
faculties, the origin of diseases, and the discov-
ery of remedies, were correctly stated first by
Hippocrates of all writers whom we know, and
were in the second place correctly cxpoundcd
by Aristotle. Now, if all these views meet with
the approval of the Peripatetics, as they un-
doubtedly do, and if none of them satisfy Era-
sistratus, what can the Erasistrateans p0551bly
mean by claiming that their leader was associ-
ated with these philosophers? The fact is, they
revere him as a god, and think that everything
he says is true. If this be so, then we must sup-
pose the Peripatetics to have strayed very far
from truth, since they approve of none of the
ideas of Erasistratus. And, indeed, the disciples
of the latter produce his connection with the
Peripatetics in order to furnish his Nature-lore
with a respectable pedigree.

Now, let us reverse our argument and put it
in a different way from that which we have just
employed. For if the Peripatetics were correct
in their teaching about Nature, there could be
nothing more absurd than the contentions of
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Erasistratus. And, I will leave it to the Erasis-
trateans themselves to decide; they must either
advance the one proposition or the other. Ac-
cording to the former one the Peripatetics had
no accurate acquaintance with Nature, and ac-
cording tothesecond, Erasistratus. [t ismy task,
then, to point out the opposition between the
twodoctrines,and theirs to make the choice. . . .

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

But even as regards this doctrine their agree-
ment is only verbal; 1n practice Erasistratus
makes havoc of it a thousand times over. For,
according to him, the spleen was made for no
purpose, as also the omentum; similarly, too,
the arteries which are inserted into kidneys—
although these are practically the largest of all
those that spring from the great artery [aorta]!
And to judge by the Erasistratean argument,
there must be countless otheruseless structures;
for, if he knows nothing at all about these struc-
tures, he has little more anatomical knowledge
than a butcher, while, if he is acquainted with
them and yet does not state their use, he clear-
lyimagines that they weremade for no purpose,
like the spleen. Why, however, should I discuss
these structures fully, belonging as they do to
the treatise “On the Use of Parts,” which I am
personally about to complete?

Let us, then, sum up again this same argu-
ment, and, having said a few words more in
answer tothe Erasistrateans, proceed toour next
topic. The fact is, these people seem to me to
have read none of Aristotle’s writings, but to
have heard from others how great an authority
he was on “Nature,” and that those of the
Porch follow in the steps of his Nature-lore; ap-
parently they thendiscovered a singleoneof the
current ideas which is common to Aristotle and
Erasistratus, and made up some story of a con-
nection between Erasistratus and these people.
That Erasistratus, however, has no share in the
Nature-lore of Aristotle is shown by an enu-
meration of theaforesaid doctrines, which ema-
nated first from Hippocrates, secondly from
Aristotle, thirdly from the Stoics (with a single
modification, namely, that for them the quali-



188

ties are bodies). Perhaps, however, they will
matntain that it was in the matter of logic that
Erasistratus associated himself with the Peri-
patetic philosophers? Here they show ignor-
ance of the fact that these philosophers never
brought forward false or inconclusive argu-
ments, while the Erasistratean books are full
of them.

So perhaps somebody may already be asking,
in some surprise, what possessed FErasistratus
that he turned so completely from the doctrines
of Hippocrates,and whyit 1s that he takesaway
the attractive faculty from the biliary passages
in the liver—for we have sufficiently discussed
the kidneys—alleging [as the cause of bile-se-
cretion] a favourable situation, the narrowness
of vessels, and a common space into which the
veins from the gateway [of the liver] conduct
the unpurified blood, and from which, in the
first place, the [biliary] passages take over the
bile, and secondly, the [branches] of the vena
cava take over the purified blood. For it would
not only have done him no harm to have men-
tioned theidea of attraction, but he would there-
by have been able to get rid of countless other
disputed questions.

5. At the actual moment, however, the Erasi-
strateans are engaged in a considerable battle,
not only with others but also amongst them-
selves, and so they cannot explain the passage
from the first book of the “General Principles,”
in which Erasistratus says, “Since there are two
kinds of vessels opening at the same place, the
one kind extending to the gall-bladder and the
other to the vena cava, the result is that, of the
nutrimentcarried up from thealimentary canal,
that part which fits both kinds of stomata is re-
ceived into both kinds of vessels, some being
carried into the gall-bladder, and the rest pass-
ing over into the vena cava.” For it is difficult to
say what we are to understand by the words
“opening at the same place” which are written
at the beginning of this passage. Either they
mean there is a junction between the termina-
tion of the vein which is on the concave surface
of the liver and two other vascular terminations
(that of the vessel on the convex surface of the
liver and that of the bile-duct), or, if not, then
we must suppose that there is, as it were,a com-
mon space for all three vessels, which becomes
filled from the lower vein,* and empties itself
both into the bile-duct and into the branches of
the vena cava. Now, there are many difficulties
in both of these explanations, but if I were to
state them all, I should find myself inadvertent-

* The portal vein.
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ly writing an exposition of the teaching of Er-
asistratus, instead of carrying out my original
undertaking. There is, however, one difficulty
common to both these explanations, namely,
that the whole of the blood does not become
purified. For it ought to fall into the bile-duct
as into a kind of sieve, instead of going (run-
ning, in fact, rapidly) past it, into the larger
stoma, by virtue of the impulse of anadosis.

Are these, then, the only inevitable difficul-
ties in which the argument of Erasistratus be-
comes involved through his disinclination to
make any use of the attractive faculty, or 1s it
that the difficulty is greatest here, and also so
obvious that even achild could not avoid seeing
it?

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

But this, again, is succeeded by another sim-
ilar difficulty. For this small vessel will nourish
itself, but it will not be able to nourish this ad-
jacent simple nerve or artery, unless these pos-
sess some innate proclivity for attracting nutri-
ment. For how could the nerve, being simple,
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its mouth, it could not distribute it through its
whole substance; for the mouth is dedicated to
the psychic pneuma. It can, however, take it in
through its sides from the adjacent simple vein.
Secondly, I also accept in Erasistratus’ state-
ment the expression which precedes “through
the sides.” What does this say? ““The nutriment
being attracted through thesidesof the vessels.”
Now I, too, agree that it is attracted, but it has
been previously shown that this is not through
the tendency of evacuated matter to bereplaced.

7. Let us, then, consider together how it is at-
tracted. Howelse than in the way that iron is at-
tracted by the lodestone, the latter having a fac-
ulty attractive of this particular quality [exist-
ing in iron]? But if the beginning of anadosis
depends on the squeezing action of the stom-
ach, and the whole movement thereafter on the
peristalsis and propulsive action of the veins, as
well as on the traction exerted by each of the
parts which are undergoing nourishment, then
we canabandon the principle of replacement of
evacuated matter, as not being suitable for a
man who assumes Nature to be a skilled artist;
thus we shall also have avoided the contradic-
tion of Asclepiades though we cannot refute it:
for the disjunctive argument used for the pur-
poses of demonstration is, in reality,disjunctive
not of two but of three alternatives; now, if we
treat the disjunction as a disjunction of two al-
ternatives, one of the two propositions assumed
in constructing our proof must be false; and if
as a disjunctive of three alternatives, no conclu-
sion will be arrived at.

8. Now Erasistratusoughtnot tohavebeenig-
norant of this if he had ever had anything to do
with the Peripatetics—even in a dream. Nor,
similarly, should he have been unacquainted
with the genesis of the humours, about which,
not having even anything moderately plausible
to say, he thinks to deceiveus by theexcuse that
the consideration of such matters is not the
least useful. Then, in Heaven’s name, is it use-
ful to know how food is digested in the stom-
ach, but unnecessary to know how bile comes
into existence in the veins? Arc we to pay at-
tention merely totheevacuation of this humour,
and not to its genesis? As though it were not
far better to prevent its excessive development
from the beginning than to give ourselves all
the trouble of expelling it! And it is a strange
thing to be entirely unaware as to whether its
genesis is to be looked on as taking place in the
body, or whether it comes from without and is
contained in the food. For, if it was right to
raise this problem, why should we not make in-
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vestigations concerning the blood as well—
whether it takes its origin in the body, or is dis-
tributed through the tood as is maintained by
those who postulate homeomeries? Assuredly
it would be much more useful to investigate
what kinds of food are suited, and what kinds
unsuited, to the process of blood-production
rather than to enquire into what articles of diet
are easily mastered by the activity of the stom-
ach, and what resist and contend with it. For
the choice of the latter bears reference merely
to digestion, while that of the former is of im-
portance in regard to the generation of useful
blood. For it is not equally important whether
the aliment be imperfectly chylified in the
stomach or whether it fail to be turned into use-
ful blood. Why is Erasistratus not ashamed to
distinguish all the various kinds of digestive
failure and all the occasions which give rise to
them, whilst in reference to the errors of blood-
production he does notuttera single word—nay,
not a syllable? Now, there is certainly to be
found in the veins both thick and thin blood;
in some people it is redder, in others yellower,
in some blacker, in others more of the nature of
phlegm. And one who realizes that it may
smell offensively not in one way only, but in a
great many-different respects (which cannot be
put into words, although perfectly appreciable
to the senses ), would, I imagine,condemn in no
measured terms the carelessness of Erasistratus
in omitting a consideration so essential to the
practice of our art.

Thus it is clear what errors in regard to the
subject of dropsies logically follow this careless-
ness. For, does it not show the most extreme
carelessnesstosuppose that theblood isprevent-
ed from going forward into the liver owing to
the narrowness of the passages, and that dropsy
can never occur in any other way? For, to im-
agine that dropsy is never caused by the spleen
or any other part, but always by induration of
the liver,* is the standpoint of a man whose in-
telligence is perfectly torpid and who is quite
out of touch with things that happen every day.
For, not merely once or twice, but frequently,
we have observed dropsy produced by chronic
haemorrhoids which have been suppressed, or
which, throughimmoderate bleeding, have giv-
en the patient a severe chill; similarly, in wom-
en, the complete disappearance of the monthly
discharge, or an undue evacuation such as is
caused by violent bleeding from the womb, of-
ten provoke dropsy; and insome of them the so-
called female flux ends in this disorder. I leave

* Cirrhosis of the liver.
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out of account the dropsy which begins in the
Hanks orin any other susceptible part; thisclear-
ly confutes Erasistratus’ assumption, although
not so obviously as does that kind of dropsy
which is brought about by an excessive chilling
of the whole constitution; this, which is the pri-
mary reason for the occurrence of dropsy, re-
sults from a failure of blood-production, very
much like the diarrhoea which follows imper-
fect digestion of food; certainly in this kind of
dropsy neither the liver nor any other viscus be-
comes indurated.

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

Now, Erasistratus is thoroughly small-mind-
ed and petty to the last degree inall his disputa-
tions—when, for instance, in his treatise “On
Digestion,” he argues jealously with those who
consider that this is a process of putrefaction of
the food; and, in his work “On Anadosis,” with
those who think that the anadosis of blood
through the veins results from the contiguity of
the arteries; also,in his work “On Respiration,”
with those who maintain that the air is forced
along by contraction. Nay, he did not even hes-
itate to contradict those who maintain that the
urine passesinto the bladder in a vaporousstate,
as also those who say that imbibed fluids are
carried into the lung. Thus hedelights to choose
always the most valueless doctrines, and to
spend his time more and more in contradicting
these; whereas on the subject of the origin of
blood (which is in no way less important than
the chylification of food in the stomach) he did
not deign to dispute with any of the ancients,
nor did he himself venture to bring forward
any other opinion, despite the fact that at the
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beginning of his treatise on “General Princi-
ples” he undertook to say how all the various
natural functions take place, and through what
parts of the animal! Now, is it possible that,
when the faculty which naturally digests food
is weak, the animal’s digestion fails, whereas
the faculty which turns the digested food into
blood cannot suffer any kind of impairment?
Are we to suppose this latter faculty alone to be
as tough as steel and unaffected by circum-
stances? Or is it that weakness of this faculty
will result in something else than dropsy? The
fact, therefore, that Erasistratus, in regard to
other matters, did not hesitate to attack even
the most trivial views, whilst in thiscase he nei-
ther dared to contradict his predecessors nor to
advance any new viewof his own, proves plain-
ly that he recognized the fallacy of his ownway
of thinking.

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

Well, let us suppose that it is contained 1n
the food, and not specifically secreted in the liv-
er (for you hald these two things possible). In
this case, it will certainly make a considerable
difference whether the ingested food contains a
minimum or a maximum of bile: for the one
kind is harmless, whereas that containing a
large quantity of bile, owing to the fact that it
cannot be properly purified in the liver, will re-
sult in the various affections—particularlyjaun-
dice—which Erasistratus himself states to oc-
cur where there is much bile. Surely, then, it is
most essential for the physician to know in the
first place, that the bile is contained in the food
itself from outside, and, secondly, that for ex-
ample, beet contains a great deal of bile, and
bread very little, while olive oil contains most,
and wine least of all, and all the other articles

* Bile.
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of diet different quantities. Would it not be ab-
surd for any one to choose voluntarily those ar-
ticles which containmore bile, rather than those
containing less?

What, however, if the bile is not contained in
the food, but comes into existence in the ani-
mal’s body? Will it not also be useful to know
what state of the body is followed by a greater,
and what by a smaller occurrence of bile? For
obviously it is in our power to alter and trans-
mute morbid states of the body—in fact, to give
them a turn for the better. But if we did not
know in what respect they were morbid or in
what way they diverged from the normal, how
should we be able to ameliorate them?

Therefore it is not useless in treatment, as Er-
asistratus says, to know the actual truth about
the genesisof bile. Certainly it is not impossible,
or even difficult to discover that the reason why
honey produces yellow bile is not that it con-
tains a large quantity of this within itself, but
because it [the honey] undergoes change, be-
coming altered and transmuted into bile. For
it would be bitter to the taste if it contained bile
from the outset, and it would produce an equal
quantity of bile in every person who took it.
The facts, however, are not so. Forin those who
are in the prime of life, especially if they are
warm by nature and are leading a life of toil,
the honey changes entirely intoyellow bile. Old
people, however, it suits well enough, inasmuch
as the alteration which it undergoes is not into
bile, but into blood. Erasistratus, however, in
addition to knowing nothing about this, shows
no intelligence even in the division of his ar-
gument; he says that it is of no practical impor-
tance to investigate whetherthebileis contained
in the food from the beginning or comes into
existence as a result of gastric digestion. He
ought surely to have added something about its
genesis in liver and veins, seeing that the old
physicians and philosophers declare that it a-
long with theblood is generated inthese organs.
But it is inevitable that people who, from the
veryoutset, goastray,and wander from the right
road, should talk such nonsense, and should,
over and above this, neglect to search for the
factors of most practical importance in medicine.

Having come to this point in the argument,
I should like to ask those who declare that Era-
sistratus was very familiar with the Peripatetics,
whether they know what Aristotle stated and
demonstrated with regard to our bodies being
compounded out of the Warm, the Cold, the
Dryand the Moist,and how he says that among
these the Warm is the most active, and that
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those animals which are by nature warmesthave
abundance of blood, whilst those that arecolder
are entirely lacking in blood, and consequently
in winter lie idle and motionless, lurking in
holes like corpses. Further, the question of the
colour of the blood has been dealt with not only
by Aristotle but also by Plato. Now I, for my
part, as I have already said, did not set before
myself the task of stating what has been so well
demonstrated by the Ancients, since I cannot
surpass these men cither in my views or in my
method of giving them expression. Doctrines,
however, which theyeitherstated without dem-
onstration, as being self-evident (since they
never suspected that there could be sophists so
degraded as to contemn the truth in these mat-
ters), or else which they actually omitted to
mention at all—these I propose to discover and
prove.

Now in reference to the genesis of the hu-
mours, I do not know that any one could add
anything wiser than what has been said by Hip-
pocrates, Aristotle, Praxagoras, Philotimus and
many other among the Ancients. These men
demonstrated that when the nutriment becomes
altered in the veins by the innate heat, blood is
produced when it is in moderation,and the oth-
er humourswhen it isnot in proper proportion.
And all the observed facts agree with this argu-
ment. Thus, those articles of food, which are
by nature warmer are more productive of bile,
while those which are colder produce more
phlegm. Similarly of the periods of life, those
which are naturally warmer tend more to bile,
and the colder more to phlegm. Of occupations
also, localities and seasons, and, above all, of
natures themselves, the colder are more phleg-
matic, and the warmer more bilious. Also cold
diseases result from phlegm, and warmer ones
from yellow bile. There is not a single thing to
be found which does not bear witness to the
truth of this account. How could it be other-
wise? For, seeing that every part functions in
its own special way because of the manner in
which the four qualities are compounded, it is
absolutely necessary that the function [activity]
should be either completely destroyed, or, at
least hampered, by any damage to the qualities,
and that thus the animal should fall ill, either
as a whole, or in certain of its parts.

Also the diseases which are primaryand most
generic are fourinnumber, and differ fromeach
other in warmth, cold, dryness and moisture.
Now, Erasistratus himself confesses this, albeit
unintentionally; for when he says that the di-
gestion of food becomes worse in fever, not be-
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cause the innate heat has ceased to be in due
proportion, as people previously supposed, but
because the stomach, with its activity impaired,
cannot contract and triturate as before—then,
I say, one may justly ask him what it is that
has impaired the activity of the stomach.

Thus, for example, when a bubo develops fol-
lowing an accidental wound gastric digestion
doesnot become impaired untilafterthe patient
has become fevered; neither the bubo nor the
sore of itself impedes in any way or damages
the activity of the stomach. But if fever occurs,
the digestion at once deteriorates, and we are
also right in sayingthat the activity of the stom-
ach at once becomes impaired. We must add,
however, by what it has been impaired. For the
wound was not capable of impairing it, nor yet
the bubo, for, if they had been, then they would
have caused this damage before the fever as
well. If it was not these that caused it, then it
was the excess of heat (for these two symptoms
occurred besides the bubo—an alteration in the
arterial and cardiac movements and an exces-
sive development of natural heat). Now the al-
teration of these movements will not merelynot
impair the function of the stomach in any way:
it will actually prove an additional help among
those animals in which, according to Erasistra-
tus, the pneuma, which ispropelled through the
arteries and into the alimentarycanal,isof great
service in digestion; there is only left, then, the
disproportionate heat to account for the dam-
age to the gastric activity. For the pneuma is
driveninmorevigorouslyand continuously,and
in greater quantity now than before; thus in
this case, the animal whose digestion is pro-
moted by pneuma will digest more, whereas the
remaining factor—abnormal heat—will give
them indigestion. For to say, on the one hand,
that the pneuma has a certain property by vir-
tue of which it promotes digestion, and then to
say that this property disappears in cases of fe-
ver, is simply to admit the absurdity. For when
they are again asked what it is that has altered
the pneuma, theywill only be able to reply,“the
abnormal heat,” and particularly if it be the
pneuma in the food canal which is in question
(since this does not come in any way near the
bubo).

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

I think, then, it has been proved to the satis-
faction of those people who are capable of see-
ing logical consequences, that, even according
to Erasistratus’ own argument, the cause of the
normal functions iseucrasiaof the Warm.Now,
this being so, there is nothing further to pre-
vent us from saying that, in the case of each
function, eucrasia is followed by the more, and
dyscrasia by the lessfavourablealternative. And,
therefore, if this be the case, we inust suppose
blood to be the outcome of proportionate, and
yellow bile of disproportionate heat. So we nat-
urally find yellow bile appearing in greatest
quantity in ourselves at the warm periods of
life, in warm countries, at warm seasons of the
year, and when we are in a warm condition;
similarly in people of warm temperaments,and
in connection with warm occupations, modes
of life, or diseases.

And to be in doubt astowhether thishumour
hasits genesisin the human bodyor iscontained
in the food is what you would expect from one
who has—I will not say failed to see that, when
those who are perfectly healthy have, underthe
compulsion of circumstances, to fast contrary to
custom, their mouths become bitter and their u-
rinebile-coloured, while they suffer from gnaw-
ing pains in the stomach—but has, as it were,
just made a sudden entrance into the world,
and is not yet familiar with the phenomena
which occur there. Who, in fact, does not know
that anything which isovercooked growsatfirst
salt and afterwards bitter? And if you will boil
honey itself, far the sweetest of all things, you
can demonstrate that even this becomes quite
bitter. For what may occur as a result of boil-
ing in the case of other articles which are not
warm by nature, exists naturally in honey; for
this reason it does not become sweeter on being
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boiled, since exactly the same quantity of heat
as is needed for the production of sweetness
exists from beforehand in the honey. Therefore
the external heat, which would be useful for
insufficiently warm substances, becomes in the
honey a source of damage, in fact an excess;
and it isfor this reason that honey, when boiled,
can be demonstrated to become bitter sooner
than the others. For the same reason it is easily
transmuted into bile in those people who are
naturally warm, or in their prime, since warm
when associated with warm becomes readily
changed into a disproportionate combination
and turnsinto bilesooner than into blood. Thus
we need a cold temperament and a cold period
of life if we would have honey brought to the
nature of blood. Therefore Hippocrates not im-
properly advised those who were naturally bil-
ious not to take honey, since they were obvious-
ly of too warm a temperament. So also, not on-
ly Hippocrates, but all physicians say that hon-
eyis bad in bilious diseases but good in old age;
some of them having discovered this through
theindicationsafforded by its nature,and others
simply through experiment, for the Empiricist
physicians too have made precisely the same
observation, namely, that honey is good for an
old man and not for a young one, that it is
harmful for those who are naturally bilious,and
serviceable for those who are phlegmatic. In a
word, in bodies which are warm either through
nature, disease, time of life, season of the year,
locality, or occupation, honey is productive of
bile, whereas in opposite circumstances it pro-
duces blood.

But surely it is impossible that the same arti-
cle of diet can produce in certain persons bile
and in others blood, if it be not that the genesis
of these humours is accomplished in the body.
For if all articles of food contained bile from
the beginning and of themselves, and did not
produce it by undergoing change in the animal
body, then they would produce it similarly in
all bodies; the food which was bitter to the taste
would, [ take it, be productive of bile,whilethat
which tasted good and sweet would not gener-
ate even the smallest quantityof bile. Moreover,
not only honey but all other sweet substances
are readily converted into bile in the aforesaid
bodies which are warm for any of the reasons
mentioned.

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

g9.For this reason the thingsthatwe havesaid
are not to be looked upon as proofs but rather
as indications of the dulness of those who think
differently,and who do not evenrecognise what
is agreed on by everyone and is amatter of daily
observation. As for the scientific proofs of all
this, they are to be drawn from these principles
of which I have already spoken—namely, that
bodies act upon and are acted upon by each oth-
er in virtue of the Warm, Cold, Moist and Dry.
And if one is speaking of any activity, whether
it be exercised by vein, liver, arteries, heart, ali-
mentary canal, or any part, one will be inevita-
bly compelled to acknowledge that this activi-
ty depends upon the way in which the four
qualities are blended. Thus I should like to ask
the Erasistrateans why it is that the stomach
contracts upon the food,and why the veins gen-
erate blood. There is no use in recognizing the
mere fact of contraction, without also knowing
the cause; if we know this, we shall also be able
to rectify the failures of function. “This is no
concern of ours,” they say; “we do not occupy
ourselves with such causes as these; they are
outside the sphere of the prdctitioner, and be-
long to that of the scientific investigator.” Are
you, then, going to oppose those who maintain
that the cause of the function of every organ is
a natural eucrasia, that the dyscrasia is itself
known as a disease, and that it is certainly by
this that the activity becomes impaired? Or, on
the other hand, will you be convinced by the
proofs which the ancient writers furnished? Or
will you take a midway course between these
two, neither perforce accepting thesearguments
as true nor contradicting them as false, but sud-
denly becoming sceptics—Pyrrhonists, in fact?
But if you do this you will have to shelter your-
selves behind the Empiricist teaching. For how
are you going to be successful in treatment, if
you do not understand the real essence of each
disease? Why, then, did you not call yourselves
Empiricists from the beginning? Why do you
confuse us by announcing that you are investi-
gating natural activities with a view to treat-
ment? If the stomach is, in a particular case,
unable to exercise its peristaltic and grinding
functions, how are we going to bring it back
to the normal if we do not know the cause of
its disability? What I say is that we must cool
the over-heated stomach and warm the chilled
one; so also we must moisten the one which
has become dried up, and conversely; so, too, in
combinations of these conditions; if the stom-
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ach becomes at the same time warmer and drier
than normally, the first principle of treatment
is at once to chill and moisten it; and if it be-
come colder and muoister, it must be warmed
and dried: so also in other cases. But how on
earth are the followers of Erasistratus going to
act, confessing as they do that they make no
sort of investigation into the cause of disease?
For the fruit of the enquiryinto activities isthat
by knowing thecausesof the dyscrasiacone may
brmg them back to the normal, since it is of no
use for the purposesof treatment merelytoknow
what the activity of each organ is.

Now, it seems to me that Erasistratus is un-
aware of this fact also, that the actual disease is
that condition of the body which, not acciden-
tally, but pnmarll} and of 1ts’=1t, impairs the
normal function. How, then, is he going to di-
agnose or cure d1seases if he is entirely igno-
rant of what they are, and of what kind and
number?’ As regftrds the stomach, certainly,
Erasistratus held that one should at least inves-
tigate how it digests the food. But why was not
investigation also made as to the primary origi-
native cause of this? And, as regards the veins
and the blood, he omitted even to ask the ques-
tion “how?”

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

Prodicus also, when in his book “On the Na-
ture of Man” he givesthe name “phlegm” (from
the verb mepAéxfar) to that element in the hu-
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mours which has been burned or, as it were,
over-roasted, while using a different terminol-
ogy, still keeps to the fact just as the others do;
this man’s innovations in nomenclature have
also been amply done justice to by Plato. Thus,
the white-coloured substance which everyone
else callsphlegm,and which Prodicuscallsblen-
na [mucus], is the well-known cold, moist hu-
mour which collects mostly in old people and
in those who have been chilled in some way,
and not even a lunatic could say that this was
anything else than cold and moist.

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

At this point, also, I would gladly have been
able to ask Erasistratus whether his “artistic”
Nature has not constructed any organ for clear-
ing away a humour such as this. For whilst
there are two organs for the excretion of urine,
and another of considerable size for that of yel-
low bile, does the humour which is more per-
nicious than these wander about persistently
in the veins mingled with the blood? Yet Hip-
pocrates says, “Dysentery is a fatal condition if
it proceeds from black bile”; whilethat proceed-
ing from yellow bile is by no means deadly,and
most people recover from it; this proves how
much more pernicious and acrid in its potenti-
alities is black than yellow bile. Has Erasistra-
tus, then, not read the book, “On the Nature of
Man,” any more than any of the rest of Hip-
pocrates’ writings, that he so carelessly passes
over the consideration of the humours? Or,does
he know it, and yet voluntarily neglect one of
the finest studies in medicine? Thus he ought
not to have said anything about the spleen, nor
have stultified himself by holding that an artis-
tic Nature would have prepared so large an or-
gan for no purpose. As a matter of fact, not on-
ly Hippocrates and Plato—who ate no less au-
thorities on Nature than is Erasistratus—say
that this viscus also is one of those which cleanse
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the blood, but there are thousands of the an-
cient physicians and philosophers as well who
are in agreement with them. Now, all of these
the high and mighty Erasistratus affected to de-
spise, and he neither contradicted them nor
even so much as mentioned their opinion. Hip-
pocrates, indeed, says that the spleen wastes in
those people in whom the body is 1n good con-
dition, and all those physicians also who base
themselvesonexperience agree with this. Again,
in those cases in which the spleen 1s large and is
increasing from internal suppuration, itdestroys
the body and fills it with evil humours; this
again isagreed on, not only by Hippocrates, but
also by Plato and many others, including the
Empiric physicians. And the jaundice which
occurs when the spleen is out of order is dark-
er in colour, and the cicatrices of ulcers are
dark. For, generally speaking, when the spleen
is drawing the atrabiliary humour into itself to
a less degree than is proper, the blood is un-
purified, and the whole body takes on a bad
colour. And when does it draw this in to a less
degree than proper? Obviously, when it [the
spleen] is in a bad condition. Thus, just as the
kidneys, whose functionit istoattract theurine,
do this badly when they are out or order, so al-
so the spleen, which has in itself a native power
of attracting anatrabiliary quality, if itever hap-
pens to be weak, must necessarily exercise this
attraction badly, with the result that the blood
becomes thicker and darker.

Now all these points, affording as theydo the
greatest help in the diagnosis and in the cure of
disease were entirely passed over by Erasistra-
tus,and he pretended todespise these great men
—he who does not despise ordinary people, but
always jealously attacks the most absurd doc-
trines. Hence, it was clearly because he had noth-
ing to say against the statements made by the
Ancients regarding the function and utility of
the spleen, and also because he could discover
nothing new himself, that he ended by saying
nothing at all. I, however, for my part, have
demonstrated, firstly from the causes by which
everything throughout nature is governed (by
the causes I mean the Warm, Cold, Dry and
Moist) and secondly, from obvious bodily phe-
nomena, that there must needs be a cold and
dry humour. And having in the next place
drawn attention to the fact that this humour is
black bile [atrabiliary | and that the viscus which
clearsit away s the spleen—having pointed this
out by help of as few as possible of the proofs
given by ancient writers, I shall now proceed to
what remains of the subject in hand.

I1, 9 197
What else, then, remains but to explain clear-
ly what it is that happens in the gencration of
the humours, according to the belief and dem-
onstration of the Ancients? This will be more
clearly understood from acomparison.Imagine,
then, some new wine which has been not long
ago pressed from the grape, and which is fer-
mentingand undergoing altgmtion throughthe
agency of its contained heat. Imagine next two
residual substances produced during this proc-
ess of alteration, the one tending to be light
and air-like and the other to be heavyand more
of the nature of earth; of these the one, as I
understand, they call the flower and the other
the lees. Now you may correctly compare yel-
low bile to the first of these, and black bile to
the latter, although these humours have not the
the same appearance when the animal is in nor-
mal health as that which they often show when
it is not so; for then the yellow bile becomes
vitelline, being so termed because it becomes
like the yolk of an egg, both in colour and den-
sity; and again, even the black bile itself be-
comes much more malignant than when in its
normal condition, but no particular name has
been given to [suchaconditionof | the humour,
except that some people have called it corrosive
or acetose, because it also becomes sharp like
vinegar and corrodes the animal’s body—as al-
so the earth, if it be poured out upon it—and
it producesa kind of fermentationand seething,
accompanied by bubbles—an abnormal putre-
faction having become added to the natural
condition of the black humour. It seems to me
also that most of theancient physicians give the
name black humour and not black bile to the
normal' portion of this humour, which is dis-
charged from the bowel and which also fre-
quently rises to the top [of the stomach-con-
tents |; and they call black bile that part which,
througha kind of combustionand putrefaction,
has had its quality changed to acid. There is no
need, however, to dispute about names, but we
must realise the facts, which are as follow:—
In the genesis of blood, everything in the nu-
triment which belongs naturally to the thick
and earth-like part of the food, and which does
not take on well the alteration produced by the
innate heat—all this the spleen draws into it-
self. On the other hand, that part of the nutri-
ment which is roasted, so to speak, or burnt
(this will be the warmest and sweetest part of
it, like honeyand fat),becomesyellow bile, and
is cleared away through the so-called biliary
vessels; now, this is thin, moist, and fluid, not
like what it is when, having been roasted to an
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excessive degree, it becomes vellow, fiery, and
thick, like the yolk of eggs; for this latter is al-
ready abnormal. while the previously mention-
ed state is natural. Similarly with the black hu-
mour: that which does not yet produce, as I
say, this seething and fermentation on the
ground, is natural, while that which has taken
over this character and faculty is unnatural; it
has assumed an acridity owing to the combus-
tion caused by abnormal heat,and has practical-
ly become transtormed into ashes. In somewhat
the same way burned leesdiffer from unburned.
The former is a warm substance, able to burn,
dissolve, and destroy the flesh. The other kind,
which has not yet undergone combustion, one
may find the physicians employing for the
same purposes that one uses the so-called pot-
ter’s earth and other substances which have nat-
urally a combined drying and chilling action.

Now the vitelline bile also may take on the
appearance of this combusted black bile, if ever
it chance to be roasted, so to say, by fiery heat.
And all the other forms of bile are produced,
some from a blending of those mentioned, others
being, as it were, transition-stagesin the genesis
of these or in their conversion into one another.
And they differ in that those first mentioned
are unmixed and unique, while the latter forms
are diluted with various kinds of serum. And
all the serums in the humours are waste sub-
stances, and the animal body needs to be puri-
fied from them. Thereis, however,a natural use
for the humours first mentioned, both thick and
thin; the blood is purified both by the spleen and
by the biadder beside the liver, and a part of
each of the two humours is put away, of such
quantity and quality that, if it were carried all
over the body, it would do a certain amount of
harm. For that which is decidedly thick and
earthy in nature, and has entirely escaped al-
teration in the liver, is drawn by the spleen into
itself; the other part which is only moderately
thick, after being elaborated [in the liver], is
carried allover the body. Forthe blood in many
parts of the body has need of a certain amount
of thickening, as also, I take it, of the fibres
which it contains. Andthe use of these has been
discussed by Plato, and it will also be discussed
by me in such of my treatises as may deal with
the use of parts. And the blood also needs, not
least, the yellow humour, which has as yet not
reached the extreme stage of combustion; in
the treatises mentioned it will be pointed out
what purpose js subserved by this.

Now Nature has made no organ for clearing
away phlegm, this being cold and moist, and,
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as it were, half-digested nutriment; such a sub-
stance, therefore, does not need to be evacuated,
but remains in the body and undergoes altera-
tion there. And perhaps one cannot properly

~ give the name of phlegm to the surplus-sub-

stance which runs down from the brain, but
one should call it mucus [blenna] or coryza—
as, in fact, it is actually termed; in any case it
will be pointed out, in the treatise “On the Use
of Parts,” how Nature has provided for the
evacuation of this substance. Further, the de-
vice provided by Nature which ensures that
the phlegm which forms in the stomach and in-
testines may be evacuated in the most rapid and
effective way possible—this also will be describ-
ed in that commentary. Asto that portion of the
phlegmwhich is carried in the veins, seeing that
this is of service to the animal, it requires no
evacuation. Here too, then, we must pay atten-
tion and recognise that, just as in the case of
each of the two kinds of bile, there is one part
which is useful to the animal and in accordance
with its nature, while the other part is useless
and contrary to nature, so also is it with the
phlegmy; such of it as is sweet is useful to the
animal and according to nature, while, as to
such of it as has become bitter or salt, that part
which is bitter is completely undigested, while
that part which is salt has undergone putre-
faction. And the term “complete indigestion”
refers of course to the second digestion—that
which takes place in the veins; it is not a failure
of the first digestion—that in the alimentary
canal—for it would not have become a humour
at the outset if it had escaped this digestion also.

It seemsto methat I have made enough refer-
ence to what has been said regardingthe genesis
and destruction of humours by Hippocrates,
Plato, Aristotle, Praxagoras, and Diocles, and
many others among the Ancients; I did not
deem it rightto transport the whole of their final
pronouncements into this treatise. I have said
only so much regarding each of the humours as
will stir up the reader, unless he be absolutely
inept, to make himself familiar with the writings
of the Ancients, and will help him to gain more
easy access to them. In another treatise I have
written on the humours according to Praxa-
goras, son of Nicarchus;although this authority
makes as many as ten humours, not including
the blood (the blood itself being an eleventh),
this is not a departure from the teaching of
Hippocrates; for Praxagoras divides into spe-
cies and varieties the humours which Hippoc-
rates first mentioned, with the demonstration
proper to each.
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Those, then, are to be praised who explain
the points which have been duly mentioned, as
also those who add what has been left out; for
it is not possible for the same man to make
both a beginning and an end. Those, on the
other hand, deserve censure who are so impa-
tient that they will not wait to learn any of the
things which have been duly mentioned, as do
also those who are so ambitious that, in their

Book

1. Tt has been made clear in the preceding
discussion that nutrition occurs by an alteration
or assimilation of that which nourishes to that
which receives nourishment, and that there
exists in every part of the animala faculty which
in view of its activity we call, in general terms,
alterative, or, more specifically,assimilative and
nutritive. It was also shown that a sufficient
supply of the matter which the part being nour-
ished makes into nutriment for itself is ensured
by virtue of another faculty which naturally at-
tracts its proper juice [ humour] that that juice
is proper to each part which is adapted for as-
similation, and that the faculty which attracts
the juice is called, by reason of its activity, at-
tractive or epispastic. It has also been shown
that assimilation is preceded by adhesion, and
this, again, by presentation, the latter stage be-
ing, as one might say, the end or goal of the
activity corresponding to the attractive faculty.
For the actual bringing up of nutriment from
the veins into each of the parts takes place
through the activation of the attractive faculty,
whilst to have been finally brought up and pre-
sented to the part is the actual end for which
we desired such an activity; it is attracted in
order that it may be presented. After this, con-
siderable time is needed for the nutrition of the
animal; whilst a thing may be even rapidly at-
tracted, on the other hand to become adherent,
altered, and entirely assimilated to the part
which is being nourished and to become a part
of it, cannot take place suddenly, but requires
a considerable amount of time. But if the nutri-
tive juice, so presented, does not remain in the
part, but withdraws to another one, and keeps
flowing away, and constantly changing and
shifting its position, neither adhesion nor com-
plete assimilation will take placein any of them.
Here too, then, the [animal’s] nature has need
of some other faculty for ensuring a prolonged
stay of the presented juice at the part, and this
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lust aster novel doctrines, they are always at-
tempting some fraudulentsophistry, either pur-
posely neglecting certain subjects, as Erasistra-
tus does in the case of the humours, or un-
scrupulously attacking other people, as does
this same writer, as well as many of the more
recent authorities.

But let this discussion come to an end here,
and I'shalladd inthethird book all that remains.

T hree

not a faculty which comes in from somewhere
outside but one which is resident in the part
which is to be nourished. This faculty, again,
in view of its activity our predecessors were
obliged to call retentive.

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

2. Since, however, it is not our habit to em-
ploy this kind of demonstration alone. but to
add theretocogentand compelling proofsdrawn
from obvious facts, we will also proceed to the
latter kindin the presentinstance: we will dem-
onstrate that in certain parts of the body the re-
tentive faculty is so obvious that its operation
can be actually recognised by the senses, whilst
in other parts it is less obvious to the senses, but
is capable even here of being detected by the
argument.

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

Now, could onebegin the enquiry in any bet-
ter way than with the largest and hollowest
organs? Personally I do not think one could. It
is to be expected that in these, owing to their
size, the activities will show quite clearly, where-
as with respect to the small organs, even if they
possess a strong faculty of this kind, its acu-
vation will not at once be recognisable to sense.

Now those parts of the animal which are
especially hollow and largeare the stomach and
the organ which is called the womb or uterus.
What prevents us, then, from taking up these
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first and considering their activities,conducting
the enquiry on our own persons in regard to
those activities which are obvious without dis-
section, and, in the case of those which are more
obscure, dissecting animals which are near to
nan; not that even animals unlike him will not
show, in a general way, the faculty in question.
but because in this manner we may find out at
oncewhat is common toall and what is peculiar
to ourselves, and so may become more resource-
ful in the diagnosis and treatment of disease.

Now it is impossible to speak of both organs
at once, so we shall deal with each in turn, be-
ginning with the one which is capable of dem-
onstrating the retentive faculty most plainly.
For the stomach retains the food unul it has
quite digested it, and the uterus retains the em-
bryo untl it brings it to completion, but the
time taken for the completion of the embryo 1s
many times more than that for the digestion of
food.

3. We may expect, then, to detect the reten-
tive faculty in the uterusmore clearly in propor-
tion to thelonger duration of itsactivity as com-
pared with that of the stomach. For, as we
know, it takes nine months in most women for
the foetus to attain maturity in the womb, this
organ having its neck quite closed, and entirely
surrounding the embryo together with the cho-
rion. Further, it is the uulity of the function
which determines the closure of the os and the
stay of the foetus in the uterus. For it is not cas-
ually nor without reason that Nature has made
the uterus capable of contracting upon, and of
retaining the embryo, but in order that the lat-
ter may arrive at a propersize. When, therefore,
the object for which the uterus brought its
retentive faculty into play has been fulfilled, it
then stops this faculty and brings it back to a
state of rest, and employs instead of it another
faculty hitherto quiescent—the propulsive fac-
ulty.In this case again the quiescent and active
states are both determined by utility; when this
calls, there is activity; when it does not, there
is rest.

Here, then, once more, we must observe well
the Art [artistic tendency ] of Nature—how she
has not merely placed in each organ the capa-
bilities of useful activities, but has also fore-
ordained the times both of rest and movement.
For when everything connected with the preg-
nancy proceeds properly, the eliminative facul-
ty remains quiescent as though it did not exist,
butif anything goes wrong in connection either
with the chorionor any of the othermembranes
or with the foetus itself, and its completion is
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entirely despaired of, then the uterus no longer
awaits the nine-months period,but theretentive
faculty forthwith ceases and allows the hereto-
fore inoperative faculty to come into action.
Now it is that something is done—in fact, use-
ful work effected—by the eliminative or pro-
pulsive faculty (for so it, too, has been called.
receiving, like the rest, its namesfrom the corre-
sponding activities).

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

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

In the case of the opposite (the eliminative)
faculty, the os opens, whilst the whole fundus
approaches as near as possible to the os, expel-
ling theembryoasit does so; and along with the
fundus the contiguous parts—which form as it
were a girdle round the whole organ—cooper-
ate in the work; they squeeze upon the embryo
and propel it bodily outwards. And, in many
women whoexercise such a faculty immoderate-
ly, violent pains cause forcible prolapse of the
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whole womb; here almost the same thing hap-
pens as frequently occurs inwrestling-boutsand
struggles, when in our eagerness to overturn
and throw others we are ourselves upset along
with them; for similarly when the uterus is
forcing the embryo forward it sometimes be-
comesentirely prolapsed,and particularly when
the ligaments connecting it with the spine hap-
pen to be naturally lax.

A wonderful device of Nature’s also is this—
that, when the foetus is alive, the os uteri is
closed with perfect accuracy, but if it dies, the
os at once cpens up to the extent which is nec-
essary for the foetus to make its exit. The mid-
wife, however, does not make the parturient
woman get up at once and sit down on the
[obstetric] chair, but she begins by palpating
the os as it gradually dilates, and the first thing
she says is that it has dilated “enough to admit
the little finger,” then that “it is bigger now,”
and as we make enquiries from time to time,
she answers that the size of the dilatation is in-
creasing. And when it is sufficient to allow of
the transit of the foetus, she then makes the pa-
tient get up from her bed and sit on the chair,
and bids her make every effort to expel the
child. Now, this additional work which the pa-
tient does of herself is no longer the work of the
uterus but of the epigastric muscles, which also
help us in defaecation and micturition.

4. Thus the two facultiesare clearly to be seen
in the case of the uterus; in the case of the stom-
ach they appear as follows:—Firstly in the con-
dition of gurgling, which physicians are per-
suaded, and with reason, to be a symptom of
weakness of the stomach; for sometimes when
the very smallest quantity of food has been in-
gested this does not occur,owingto the fact that
the stomach is contracting accurately upon the
food and constricting it at every point; some-
times when the stomach is full the gurglings yet
make themselvesheard asthoughit wereempry.
For if it be in a natural condition, employing
its contractile faculty in the ordinary way, then,
even if its contents be very small, it grasps the
whole of them and does not leave any empty
space. When it is weak, however, being unable
to lay hold of its contentsaccurately, it produces
a certain amount of vacantspace, andallows the
liquid contents to flow about in different direc-
tions in accordance with its changes of shape,
and so to produce gurglings.

Thus those who are troubled with this symp-
tom expect, with good reason, that they will also
be unable to digestadequately; proper digestion
cannot take place in a weak stomach. In such
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people also, the mass of food may be plainly
seen to remain an abnormally long time in the
stomach, as would be natural if their digestion
were slow, Indeed, the chiefway in which these
people will surprise one is in the length of time
that not food alone but even fluids will remain
in their stomachs. Now, the actual cause of this
is not, as one would imagine, that the lower out-
let of the stomach, being fairly narrow, will
allow nothing to pass before being reduced to
a fine state of division. There are a great many
people who frequently swallow large quantities
of big fruit-stones; one person, who washolding
a gold ring inhis mouth,inadvertently swallow-
ed it; another swallowed a coin, and various
people have swallowed various hard and indi-
gestible objects; yet all these people easily pass-
ed by thebowel what they had swallowed, with-
out therebeing anysubsequent symptoms. Now
surely if narrowness of the gastric outlet were
the cause of untriturated food remaining for an
abnormally long time, none of these articles I
have mentioned would ever have escaped. Fur-
thermore, the fact that it is liquids which re-
main longest in these people’s stomachs is suffi-
cient to put the idea of narrowness of the outlet
out of court. For, supposing a rapid descent
were dependentuponemulsification, then soups,
milk, and barley-emulsion would at once pass
along in every case. But as a matter of fact this
is not so. For in people who are extremely as-
thenic it is just these fluids which remain undi-
gested, which accumulate and produce gur-
glings, and which oppress and overload the
stomach, whereas in strong persons not merely
do none of thesethingshappen,buteven a large
quantity of bread or meat passes rapidly down.

And it is not only because the stomach is dis-
tended and loaded and because the fluid runs
from one part of it to another accompanied by
gurglings—it is not only for these reasons that
one would judge that there was an unduly long
continuance of the food in it, in those people
who are so disposed, butalso from the vomiting.
Thus, there are some who vomit up every parti-
cle of what they have eaten, not after three or
four hours, but actually in the middle of the
night, a lengthy period having elapsed since
their meal.

Suppose you fill any animal whatsoever with
liquid food—an experiment I haveoften carried
out in pigs, to whom I give a sort of mess of
wheaten flourand water, thereafter cutting them
open after three or four hours; if you will do
this yourself, you will find the food still in the
stomach. For it is not chylification which deter-
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mines the length of its stay here—since this can
also be effected outside the stomach; the deter-
mining factor is digestion which is a different
thing from chylification, as are blood-produc-
tion and nutrition. For,just as it has been shown
that these two processes depend upon a change
of qualities, similarly also the digestion of food
in the stomach involves a transmutation of it
into the quality proper to that which is receiv-
ing nourishment. Then, when it is completely
digested, the lower outlet opens and the food is
quickly ejected through it, even if there should
be amongst itabundance of stones, bones, grape-
pips, or other things which cannot be reduced
to chyle. And you may observe this yourself in
an animal, if you will try to hit upon the time
at which the descent of food from the stomach
takes place. But even if you should fail to dis-
cover the time, and nothing was yet passing
down, and the food was still undergoing diges-
tion in the stomach, still even then you would
find dissection not without its uses. You will
observe, as we have just said, that the pylorus is
accurately closed, and that the whole stomach
is in a state of contraction upon the food very
much as the womb contracts upon the foetus.
For it is never possible to find a vacant space in
the uterus, the stomach, or in either of the two
bladders—that 1s, either in that called bile-
receiving or in the other; whether their con-
tents be abundant or scanty, their cavities are
seen to be replete and full, owing to the fact
that their coats contract constantly upon the
contents—so long, as least, as the animal is in
a natural condition.

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

Now I have personally,on countlessoccasions,
divided the peritoneum of a still living animal
and have always found all the intestines con-
tracting peristaltically upon theircontents. The
condition of the stomach, however, is found
less simple; as regards the substances freshly
swallowed, it had grasped these accurately both
above and below, in fact at every point, and was
as devoid of movement as though it had grown
round and become united with the food. At the
sametime [ found the pyloruspersistently closed
and accurately shut, like the os uteri on the
foetus.

In the cases, however, where digestion had
been completed the pylorushad opened, and the
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stomach wasundergoing peristaltic movements,
stmilar to those of the intestines.

5. Thus all these facts agree that the stomach,
uterus, and bladders possess certain inborn fac-
ulties which are retentive of their own proper
qualities and eliminative of those that are for-
eign. For it has been already shown that the
bladder by the liver draws bile into itself, while
it 1s also quite obvious that it eliminates this
daily into the stomach. Now, of course, if the
eliminative were to succeed the attractive facul-
ty and there were not a retentive faculty be-
tween the two, there would be found, on every
occasion that animals were dissected, an equal
quantity of bile in the gall-bladder. This how-
ever, we do not find. For the bladder is some-
times observed to be very full, sometimes quite
empty, while at other times you find in it vari-
ous intermediate degrees of fulness, just as is
the case with the other bladder—that which re-
ceives the urine; for even without resorting to
anatomy we may observe that the urinary blad-
der continues to collect urineup to thetime that
it becomes uncomfortable through the increas-
ing quantity of urine or the irritation caused
by its acidity—the presumption thus being that
here, too, there is a retentive faculty.

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

6. This may often be clearly observed in those
who are disinclined for food; when obliged to
eat, they have not the strength to swallow, and,
even if they force themselves to do so, they can-
not retain the food, but atonce vomit it up. And
those especially who have a dislike to some par-
ticular kind of food, sometimes take it under
compulsion, and then promptly bring it up; or,
if they force themselves to keep it down, they
are nauseated and feel their stomach turned up,
and endeavouring to relieve itself of its discom-
fort.
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Thus, as was said at the beginning, all the
observed facts testify that there must exist in
almost all parts of the animal a certain inclina-
tion towards, or, so to speak, an appetite for

their own special quality, and an aversion to,

or, as it were, a hatred of the foreign quality.
And it is natural that when they feel an inclina-
tion they should attract,and thatwhen they feel
aversion they should expel.

From these facts, then, again, both the attrac-
tive and the propulsive faculties have been dem-
onstrated to exist in everything.

But if there be an inclination or attraction,
there will also be some benefit derived; for no
existing thingattracts anything else for themere
sake of attracting, but in order to benefit by
what isacquired bytheattraction. Andof course
it cannot benefit by it if it cannot retain it.
Herein, then, again, the retentive faculty is
shown tohaveits necessary origin: for the stom-
ach obviously inclines towards its own proper
qualities and turns away from those that are
foreign to it. *

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

~. But if the stomach both retains and bene-
fits by its food, then it employs it for the end for
which it [the stomach] naturally exists. And it
exists to partake of that which is of a quality
befitting and proper to it. Thus it attracts all
the most useful parts of the food in a vaporous
and finely divided condition, storing this up in
its own coats, and applying it to them. And
when it is sufficiently full it puts away from it,
as one might something troublesome, the rest
of the food, this having itself meanwhile ob-
tained some profit from its association with the
stomach. For it is impossible for two bodies
which are adapted for acting and being acted
upon to come together without either both act-
ing or being acted upon, or else one acting and
the other being acted upon. For if their forces
are equal they will act and beacted upon equal-
ly, and if the one be much superior in strength,
it will exert its activity upon its passive neigh-
bour; thus, while producinga greatand appreci-
able effect, it will itself be acted upon either lit-
tle or not at all. But it is herein also that the

* Galen confuses the nutrition of organs with
that of the ultimate living elements or cells; the
stomach does not, of course, feed itself in the way
a cell does.
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main difference lies between nourishing food
and a deleterious drug; the latter masters the
forces of the body, whereas the former is mas-
tered by them.

There cannot, then, be food which is suited
for the animal which is not also corresponding-
ly subdued by the qualities existing in the ani-
mal. And to be subdued means to undergo al-
teration. Now, some partsare stronger in power
and othersweaker; therefore, while all will sub-
due thenutriment whichis proper totheanimal,
they will not all do so equally. Thus the stom-
ach will subdue and alter its food, but not to
the same extent as will the liver, veins, arteries,
and heart.

We must therefore observe to what extent it
does alter it. The alteration is more than that
which occurs in the mouth, but less than that
in the liver and veins. For the latter alteration
changes the nutriment into the substance of
blood, whereas that in the mouth obviously
changes it into a new form, but certainly does
not completely transmute it. This you may dis-
cover in the food which is left in the intervals
between the teeth, and which remains there all
night; the bread is not exactly bread, nor the
meat meat, for they have a smell similar to that
of the animal’s mouth, and have been disinte-
grated and dissolved,and havehad the qualities
of the animal’s flesh impressed upon them. And
you may observe the extent of the alteration
which occurs to food in the mouth if you will
chew some corn and then apply it to an unripe
[undigested ] boil: you will see it rapidly trans-
muting—in fact entirely digesting—the boil,
though it cannot do anything of the kind if you
mix it with water. And do not let this surprise
you; this phlegm [saliva] in the mouth is also
a cure for lichenst; it even rapidly destroys
scorpions; while, as regards the animals which
emit venom, some it kills at once, and others
after an interval; to all of them in any case it
does great damage. Now, the masticated food
is all, firstly, soaked in and mixed up with this
phlegm;and secondly, it isbrought into contact
with the actual skin of the mouth; thus it un-
dergoes more change than the food which is
wedged intothe vacant spaces between theteeth,

But just as masticated food 1s more altered
than the latter kind, so is food which has been
swallowed more altered than that which has
been merely masticated. Indeed, thereisno com-
parison between these two processes; we have

+ Apparently skin-diseases in which a super-
ficial crust (resembling the lichen on a tree-trunk)
forms—e.g. psoriasis.
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only to consider what the stomach contains—
phlegm, bile, pneuma, |innate| heat, and, in-
deed the whole substance of the stomach. And
if one considers along with this the adjacent
viscera, like a lot of burning hearths around a
great cauldron—to the right the liver, to the left
the spleen, the heart above, and along with it
the diaphragm (suspended and in a state of
constant movement ), and the omentum shelter-
ing them all—you may believe what an ex-
traordinary alteration it is which occurs in the
food taken into the stomach.

How could it easily become blood if it were
not previously prepared by means of a change
of this kind? It has already been shown that
nothing is altered all at once from one quality
to its opposite. How then could bread, beef,
beans, or any other food turn into blood if they
had not previouslyundergonesome other altera-
tion? And how could the faeces be generated
right away in the small intestine? For what is
there in this organ more potent in producing
alteration than the factors in the stomach? Is it
the number of the coats, or the way it is sur-
rounded by neighbouring viscera, or the time
that the food remains in it, or some kind of in-
nate heat which it contains? Most assuredly the
intestines have the advantage of the stomach
in none of these respects. For what possible rea-
son, then, will objectors have it that bread may
often remain a whole night in the stomach and
still preserve its original qualities, whereas
when once it is projected into the intestines, it
straightway becomes ordure? For, if such a
long period of time is incapable of altering it,
neither will the short period be sufficient, or, if
the latter is enough, surely the longer time will
bemuchmoreso! Well, then,canitbethat, while
the nutriment does undergo an alteration in the
stomach, this is a different kind of alteration
and one which is not dependent on the nature
of the organ whichalters it? Or ifitbe an altera-
tion of this latter kind, yet one perhaps which
is not proper to the body of the animal? This is
still more impossible. Digestion was shown to
be nothing else than an alteration to the quality
proper to that which is receiving nourishment.
Since, then, this is what digestion means and
since the nutriment has been shown to take on
in the stomach a quality appropriate to the ani-
mal which is about to be nourished by it, it has
been demonstrated adequately that nutriment
does undergo digestion in the stomach.

And Asclepiades is absurd when he states
that the quality of thedigested food never shows
itself eitherineructationsor in the vomited mat-
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ter, or on dissection. For of course the mere
fact that the food smells of the body shows that
it hasundergone gastric digestion. But this man
1s so foolish that, when he hears the Ancients
saying thatthe food isconverted in the stomach
into something “good,” he thinks it proper to
look out not for what is good in its possible ef-
fects, but for what is good to the taste: this is
like saying that apples (for so one has to argue
with him) become more apple-like [in flavour]
in the stomach, or honey more honey-like!

Erasistratus,however, is still morefoolishand
absurd, either through not perceiving in what
sense the Anclents said that digestion is similar
to the process of boiling, or because he purpose-
ly confused himself with sophistries. It is, he
says, inconcetvable that digestion, involving as
it does such trifling warmth, should be related
to the boiling process. This is as if we were to
suppose that 1t was necessary to put the fires of
Etna under the stomach before it could manage
to alter the food; or else that, while it was capa-
ble of altering the food, it did not do this by
virtue of its innate heat, which of course was
moist, so that the word boil was used instead of
bake.

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

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

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

“The stomach does not appear toexercise any
traction.”

Now the fact is that the stomach possesses
two coats, which certainly exist for some pur-
pose; they extend as far as the mouth, the in-
ternal one remaining throughout similar to
what it is in the stomach, and the other one
tending to become of a more fleshy nature in the
gullet. Now simple observation will testify that
these coats * have their fibres inserted in con-
trarydirections. And,although Erasistratus did
not attempt to say for what reason they are like
this, I am going to do so.

The inner coat has its fibres straight, since it
exists for the purpose of traction. The outer
coat has its fibres transverse, for the purpose of
peristalsis. In fact,the movements of each of the
mobile organsof thebodydepend on the setting
of the fibres. Now please test this assertion first
in the muscles themselves; in these the fibres
are most distinct, and their movements visible
owing to their vigour. And after the muscles,
pass to the physical organs,and you will seethat
they all move in correspondence with their
fibres. This is why the fibres throughout the in-
testines are circular in both coats—they only
contract peristaltically, they do not exercise trac-
tion. The stomach, again, has some of its fibres
longitudinal for the purpose of traction and the
others transverse for the purpose of peristalsis.
For just as the movements in the muscles take
place when each of the fibres becomes tighten-
ed and drawn towards its origin, such also is
what happens in the stomach; when the trans-
verse fibres tighten, the breadth of the cavity
contained by them becomes less; and when the
longitudinal fibres contract and draw in upon

* The mucous and the muscular coats.
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themselves, the length must necessarily be cur-
tailed. This curtailment of length, indeed, is
well seen in the act of swallowing: the larynx is
seen to rise upwards to exactly the same degree
that the gullet is drawn downwards; while, aft-
er the process of swallowing has been completed
and the gullet is released from tension, the lar-
ynx can be clearly seento sink down again. This
is because the inner coat of the stomach, which
has the longitudinal fibres and which also lines
the gullet and the mouth, extends to the interi-
or of the larynx, and it is thus impossible for it
to be drawn down by the stomach without the
larynx being involved in the traction.

Further, it will be found acknowledged in
Erasistratus’s own writings that the circular
fibres (by which the stomach as well as other
parts performs its contractions) do not curtail
its length, but contract and lessen its breadth.
For he says that the stomach contracts peristal-
tically round the food during the whole period
of digestion. But if it contracts, without in any
way being diminished in length, this is because
downward traction of the gullet is not a prop-
erty of the movement of circular peristalsis. For
what alone happens, as Erasistratus himself
said, is that when the upper parts contract the
lower ones dilate. And everyone knows that this
can be plainly seen happening even in a dead
man, if water be poured down his throat; this
symptom results from the passage of matter
through a narrow channel; it would be extraor-
dinary if the channel did not dilate when a
mass was passing through it. Obviously then
the dilatation of the lower parts along with the
contraction of the upper is common both to
dead bodies, when anything whatsoever is pass-
ing through them, and to living ones, whether
they contract peristaltically round their contents
or attract them.

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

Further, in vomiting, the mere passive con-
veyance of rejected matter up to the mouth will
certainly itself suffice to keep open those parts
of the oesophagus which are distended by the
returned food; as it occupies each part in front
[above], it first dilates this, and of course leaves
the part behind [below] contracted. Thus, in
this respect at least, the condition of the gullet
is precisely similar to what it is in the act of

20§
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swallowing. But there being no traction, the
whole length remains equal in such cases.
And for thisreason it iseasierto swallow than
to vomit, for deglutition results from both coats
of the stomach being brought into action, the
inner one exerting a pull and the outer one
helping by peristalsis and propulsion, whereas
emesis occurs from the outer coat alone func-
tioning. without there being any kind of pull
towards the mouth. For, although the swallow-
ing of food is ordinarily preceded by a feeling
of desire on the part of the stomach, there 1s in
the case of vomiting no corresponding desire
from the mouth-parts for the experience; the
two are opposite dispositions of the stomach it-
self; it yearns after and tends towards what is
advantageous and proper to it, it loathes and
rids itself of what is foreign. Thus the actual
process of swallowing occurs very quickly in
those who have a good appetite for such foods
as are proper to the stomach; this organ obvi-
ously draws them in and down before they are
masticated; whereas inthe case ofthose who are
forced to take a medicinal draught or who take
food as medicine, the swallowing of these arti-
cles is accomplished with distress and difhculty.
From what has been said, then, it is clear that
the inner coat of the stomach (that containing
longitudinal fibres) exists for the purpose of
exerting a pull from mouthto stomach,andthat
it is only in deglutition that it is active, whereas
the external coat, which contains transverse
fibres, has been so constituted in order that it
may contract upon its contentsand propel them
forward; this coat furthermore, functions in
vomiting no less than in swallowing. The truth
of my statement is also borne out by what hap-
pens in thecase of the channae and synodonts;*
the stomachs of these animals are sometimes
found intheir mouths, as also Aristotle writesin
his “Historyof Animals”; healsoadds the cause
of this: he says that it is owing to their voracity.
The facts are as follows. In all animals, when
the appetite is very intense, the stomach rises
up, so that some people who have a clear per-
ception of this condition say that their stomach
“creeps out” of them; in others, who are still
masticating their food and have not yet worked
it up properly in the mouth, the stomach obvi-
ously snatchesaway the food from them against
their will. In those animals, therefore, which
are naturally voracious, in whom the mouth
cavity is of generous proportions, and the stom-

* The channa is a kind of sea-perch; the syno-
dont is supposed to be an edible Mediterranean
perch.
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ach situated close to it (as in the case of the
synodont and channa),itis in noway surprising
that, when they are sufficiently hungry and are
pursuing one of the smaller animals, and are
just on the point of catching it, the stomach
should, under the impulse of desire, spring into
the mouth. And this cannot possibly take place
in any other way than by the stomach drawing
the food to itself by means of the gullet, as
though by a hand. In fact, just as we ourselves,
in our eagerness to grasp more quickly some-
thing lying before us, sometimesstretch out our
whole bodies along with our hands, so also the
stomach stretches itself forward along with the
gullet, which is, as it were, its hand. And thus,
in these animals in whom those three factors
co-exist—an excessive propensity for food, a
small gullet, and ample mouth proportions—
in these, any slight tendency to movement for-
wards brings the whole stomachintothe mouth.

Now the constitution of the organs might it-
self suffice to give a naturalist an indication of
their functions. For Nature would never have
purposelessly constructedthe oesophagusoftwo
coats with contrary dispositions; they must also
have each been meant tohavea different action.
The Erasistratean school, however, are capable
of anything rather than of recognizing the
effects of Nature. Come, therefore, let us dem-
onstrate to them by animal dissection as well
that each of the two coats does exercise the ac-
tivity which I have stated. Take an animal,
then; lay bare the structures surrounding the
gullet, without severing any of the nerves, ar-
teries, or veins which are there situated; next
divide with vertical incisions, from the lower
jaw to the thorax, the outer coat of the oesoph-
agus (that containing transverse fibres); then
give the animal food and you will see that it
still swallows although the peristaltic function
has been abolished. If,again, in another animal,
you cut through both coats with transverse in-
cisions, you will observe that this animal also
swallows although the inner coat is no longer
functioning. From thisit is clear that the animal
can also swallow by either of the two coats,
although not so well as by both. For the follow-
ing also, in addition to other points, may be dis-
tinctly observed in the dissection which I have
described—that during deglutition the gullet
becomes slightly filled with air which is swal-
lowed along with the food, and that, when the
outer coat is contracting, this air is easily forced
with the food into the stomach, but that, when
there only exists an inner coat, the air impedes
the conveyance of food, by distending this coat
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and hindering its action.

But Erasistratus said nothing about this, nor
did he point out that the oblique situation of
the gullet clearly confutes the teaching of those
who hold that it is simply by virtue of the im-
pulse from above that food which is swallowed
reaches the stomach. The only correct thing he
said was that many of the longnecked animals
bend down to swallow. Hence, clearly, the ob-
served fact does not show how we swallow but
how we do not swallow. For from this obser-
vation it isclear thatswallowing is not due mere-
ly to the impulse from above; it is yet, however,
not clear whether it results from the food being
attracted by the stomach, or conducted by the
gullet. For our part, however, having enumer-
ated all the different considerations—those
based on the constitution of the organs, as well
as those based on the other symptoms which, as
just mentioned, occur both before and after the
gullet has been exposed—we have thus suffi-
ciently proved that the inner coast exists for
the purpose of attraction and the outer for the
purpose of propulsion.

Now the original task we set before ourselves
was to demonstrate that the retentive faculty
exists in every one of the organs, just as in the
previous book we proved the existence of the
attractive, and, over and above this, the altera-
tive faculty. Thus, in the natural course of our
argument, we have demonstrated these four
faculties existing in the stomach—the attractive
faculty in connection with swallowing, the re-
tentive with digestion, the expulsive with vom-
iting and with the descent of digested food into
the small intestine—and digestion itself we
have shown to be a process of alteration.

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

10. I should not have cared to say anything
further as to the origin of these [surplus sub-
tances | after Hippocrates, Plato, Aristotle, Dio-
cles, Praxagoras, and Philotimus, nor indeed
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should T even have said anything about the
faculties, if any of our predecessors had worked
out this subject thoroughly.

While, however, the statements which the
Ancients made on these points were correct,
they yet omitted to defend their arguments with
logical proofs; of course they never suspected
that there could be sophists so shameless as to
try to contradict obvious facts. More recent phy-
sicians, again, have been partly conquered by
the sophistries of these fellows and have given
credence to them; whilst others who attempted
to argue with them appear to me to lack to a
great extent the power of the Ancients. For this
reason I have attempted to put together my
arguments in the way in which it seems to me
the Ancients, had any of them been still alive,
would have done, in opposition to those who
would overturn the finest doctrines of our art.

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

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

11. For the sake, then, of those who are aim-
ing at truth, we must complete this treatise by
adding what 1s sull wanting in it. Now, in
people who are very hungry, the stomach ob-
viously attracts or draws down the food before
it has been thoroughly softened in the mouth,
whilst in those who have no appetite or who
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are being forced to eat, the stomach is dis-
pleased and rejects the food. And in a similar
wayeach of the otherorgans possesses both facul-
ties—that of attracting what is proper to it, and
that of rejecting what is foreign. Thus, even if
there be any organ which consists of only one
coat (such as the two bladders, the uterus, and
the veins), it yet possesses both kinds of fibres,
the longitudinal and the transverse.

But further, there are fibres of a third kind
—the oblique—which are much fewer in num-
ber than the two kinds already spoken of. In
the organs consisting of two coats this kind of
fibre is found in the one coat only, mixed with
the longitudinal fibres; but in the organs com-
posed of one coat 1t is found along with the
other two kinds. Now, these are of the greatest
help to the action of the faculty which we have
named retentive. For during this period the
part needsto be tightly contracted and stretched
over its contents at every point—the stomach
during the whole period of digestion, and the
uterus during that of gestation.

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

12. It 1s not, however, our business to discuss
either of these questions here, but to consider
duly the natural faculties, which, to the num-
ber of four,exist in each organ. Returning then,
to this point, let us recall what has already been
said, and set a crown to the whole subject by
adding what is still wanting. For when every
part of the animal has been shewn to draw into
itself the juice which is proper to it (this being
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practically the first of the natural faculties), the
next point to realise is that the part does not get
rid either of this attracted nutriment asa whole,
or even of any superfluous portion of it, until
either the organ itself, or the major part of its
contents also have their condition reversed.
Thus, when the stomach is sufficiently filled
with the food and has absorbed and stored
away the most useful part of it in its own coats,
it then rejects the rest like an alien burden. The
same happens to the bladders, when the matter
attracted into thembegins to give troubleeither
because it distends them through its quantity
or irritates them by its quality.

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

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

Thus, to take the case of the stomach: the
irritation is evident here because this organ pos-
sesses most sensibility, and among its other af-
fections those producing nausea and the so-
called heartburn clearly demonstrate the elim-
inative faculty which expels foreign matter. So
also in the case of the uterus and the urinary
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bladder; this latter also may be plainly observed
to receive and accumulate fluid until it is so
streiched by the amount of this as to be inca-
pable of enduring the pain; or it may be the
quality of the urine which irritates it; for every
superfluous substance which lingers in thebody
must obviously putrefy, some in a shorter, and
some in a longer time, and thus it becomes
pungent, acrid, and burdensome to the organ
which contains it. This does not apply, how-
ever, in the case of the bladder alongside the
liver, whence it is clear that it possesses fewer
nerves than do the other organs. Here too, how-
ever, at least the physiologist must discover an
analogy. For since it was shown that the gall-
bladder attracts its own special juice, so as to
be often found full, and that it discharges it
soon after, this desire to discharge must be ei-
ther due to the fact that it is burdened by the
quantity or that the bile has changed in quality
to pungent and acrid. For while food does not
change its original quality so fast that it is al-
ready ordure as soon as it falls into the small
intestine, on the other hand the bile even more
readily than the urine becomes altered in qual-
ity as soon as ever it leaves the veins, and rapid-
ly undergoes change and putrefaction. Now, if
there be clear evidence in relation to the uterus,
stomach, and intestines,as well as tothe urinary
bladder, that there is either some distention, ir-
ritation, or burden inciting each of these organs
to elimination, there is no difficulty in imagin-
ing this in the case of the gall-bladder also, as
well as in the other.organs,~—~to which obvious-
ly the arteries and veins also belong.

13. Nor is there any further difficulty in as-
certaining that it is through the same channel
that both attraction and discharge take place
at different times. For obviously the inlet to
the stomach does not merely conduct food and
drink into this organ, but in the condition of
nausea it performs the opposite service. Further,
the neck of the bladder which is beside the
liver, albeit single, both fills and empties the
bladder. Similarly the canal of the uterus af-
fords an entrance to the semen and an exit to
the foetus.

But in this latter case, again, whilst the elim-
inative faculty is evident, the attractive faculty
is not so obvious to most people. It is, however,
the cervix which Hippocratesblames for inertia
of the uterus when he says:—“Its orifice has no
power of attracting semen.”

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

Now, when we find that the uterus, the stom-
ach and the bladder by the liver carry out at-
traction and expulsion through one and the
same duct, we need no longer feel surprised
that Nature should also frequently discharge
waste-substances into the stomach through the
veins. Still less need we be astonished if a cer-
tain amount of the food should, during long
fasts, be drawn back from the liver into the
stomach through the same veins by which it
was yielded up to the liver during absorption
of nutriment. To disbelieve such things would
of course be like refusing to believe that purga-
tivedrugsdraw theirappropriate humoursfrom
all over the body by the same stomata through
which absorption previously takes place, and to
look for separate stomata for absorption and
purgation respectively. As a matter of fact one
and the same stoma subserves two distinct fac-
ulties, and these exercise their pull at different
times in opposite directions—first it subserves
the pull of the liver and, during catharsis, that
of the drug. What is there surprising, then, in
the fact that the veins situated between the liver
and the region of the stomach* fulfil a double
service or purpose? Thus, when there is abun-
dance of nutriment contained in the food-canal,
it is carried up to the liver by the veins men-
tioned; and when the canal is empty and in
need of nutriment, this is again attracted from
the liver by the same veins.

For everything appears to attract from and
to go shares with everything else, and, as the
most divine Hippocrates has said, there would
seem to be a consensus in the movements of flu-
ids and vapours. Thus the stronger draws and
the weaker is evacuated.

Now, one part is weaker or stronger than
another either absolutely, by nature, and in all
cases, or else it becomes so in such and such a
particular instance. Thus, by nature and in all
men alike, the heart is stronger than the liver
at attracting what is serviceable to it and reject-
ing what is not so; similarly the liver is stronger
than the intestines and stomach, and the arter-
iesthan theveins.In each of uspersonally, how-
ever, the liver has stronger drawing power at
one time,and the stomach at another.For when
there is much nutriment contained in the ali-
mentary canal and the appetite and craving
of the liver is violent,thenthe viscusexerts far

* The mesenteric veins.
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the strongest traction. Again, when the liver is
full and distended and the stomach empty and
in need, then the force of the traction shifts to
the latter.

Suppose we had some food in our hands
and were snatching it from one another; if we
were equally in want, the stronger would be
likely to prevail, but if he had satisfied his ap-
petite, and was holding what was over care-
lessly, or was anxious to shareit with somebody,
and if the weaker was excessively desirous of 1t,
there would be nothing to prevent the latter
from getting it all. In a similar manner the
stomach easily attracts nutriment from the liver
when it [the stomach] has a sufficiently strong
craving for it, and the appetite of the viscus 1s
satisfied. And sometimes the surplusage of nu-
triment in the liver is a reason why the animal
is not hungry; for when the stomach has better
and more available food it requires nothing
from extraneous sources, but if ever it is in need
and is at a loss how to supply the need, it be-
comes filled with waste-matters; these are cer-
tain biliary, phlegmatic [mucous] and serous
fluids, and are the only substances that the liver
yields in response to the traction of the stomach,
on the occasions when the latter too is in want
of nutriment.

Now, just as the parts draw food from cach
other, so also they sometimes deposit their ex-
cess substances in each other, and just as the
stronger prevailed when the two were exercis-
ing traction, so it is also when they are deposit-
ing; this is the cause of the so-called fluxions,
for every part has a definite inborn tension, by
virtue of which it expels its superfluities, and,
therefore, when one of these parts,—owing, of
course, to some special condition—becomes
weaker, there will necessarily be a confluence
into it of the superfluities from all the other
parts. The strongest part deposits its surplus
matter in all the parts near it; these again in
other parts which are weaker; these next into
yet others; and this goes on for a long time, un-
til the superfluity, being driven from one part
into another, comes to rest in one of the weak-
est of all; it cannot flow from this into another
part, because none of the stronger ones will re-
ceive it, while the affected part is unable to
drive it away.

When, however, we come to deal again with
the origin and cure of disease, it will be possible
to find there also abundant proofs of all that we
have correctly indicated in this book. For the
present, however, let us resume again the task
that lay before us, i.e. to show that there is noth-
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ing surprising in nutriment coming from the
liver to the intestines and stomach by way of
the very veins through which it had previously
been yielded up from these organs into the
liver. And in many people who have suddenly
and completely given up active exercise, or who
have had a limb cut off, there occurs at certain
periods an evacuation of blood by way of the
intestines—as Hippocrates has also pointed out
somewhere. This causes no further trouble but
sharply purges the whole body and evacuates
the plethoras; the passage of the superfluities is
effected, of course, through the same veins by
which absorption took place.

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

To imagine that matter of different kinds is
carried in one direction only would characterise
a man who was entirely ignorant of all the nat-
ural faculties, and particularly of the elimina-
tive faculty, which is the opposite of the attrac-
tive. For opposite movements of matter, active
and passive, must necessarily follow opposite
faculties; that is to say, every part, after 1t has
attracted its special nutrient juice and has re-
tained and taken the benefit of it hastens to get
rid of all the surplusage as quickly and effec-
tively as possible, and this it does in accordance
with the mechanical tendency of this surplus
matter,

Hence the stomach clears away by vomiting
those superfluities which come to the surface
of its contents, whilst the sediment it clears
away by diarrheea. And when the animal be-
comes sick, this means that the stomach is striv-
ing to beevacuated by vomiting. And the expul-
sive faculty has in it so violent and forcible an
element that in cases of ileus [volvulus], when
the lower exit is completely closed, vomiting of
faeces occurs; yet such surplus matter could not
be emitted from the mouth without having first
traversed the whole of the small intestine, the
jejunum, the pylorus, the stomach, and the
oesophagus. What is there to wonder at, then,
if something should also be transferred from
the extreme skin-surface and so reach the in-
testines and stomach? This also was pointed
out to us by Hippocrates, who maintained that
not merely pneuma or excess-matter, but actual
nutriment is brought down from the outer sur-
face to the original place from which it was
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taken up. For the slightest mechanical move-
ments determine this expulsive faculty, which
apparently acts through the transverse fibres,
and which is very rapidly transmitted from the
source of motion to the opposite extremities. It
is, therefore, neither unlikely nor impossible
that, when the part adjoining the skin becomes
suddenly oppressed by an unwonted cold, it
should at once be weakened and should find
that the liquid previously deposited beside it
without discomfort had now become more of
a burden than a source of nutrition, and should
therefore strive to put it away. Finally, seeing
that the passage outwards was shut off by the
condensation [of tissue], it would turn to the
remaining exit and would thus forcibly expel
all the waste-matter at once into the adjacent
part; this would do the same to the part follow-
ing it; and the process would not cease until the
transference finally terminated attheinnerends
of the veins.

Now, movements like these come to an end
fairly soon, but those resulting from internal
irritants (e.g., in the administration of purga-
tive drugs or in cholera) become much stronger
and more lasting; they persist as long as the
condition of things about the mouths of the
veins continues, that is, so long as these con-
tinue to attract what is adjacent. For this condi-
tion causes evacuation of the contiguous part,
and that again of the part next to it, and this
never stops until the extreme surfaceisreached;
thus, as each part keeps passing on matter to its
neighbour, the original affection very quickly
arrives at the extreme termination. Now this is
also the case in ileus; the inflamed intestine is
unable to support either the weightor theacrid-
ity of the waste substances and so does its best
to excrete them, in fact to drive them as far
away as possible. And, being prevented from
effecting an expulsion downwards when the
severest part of the inflammation is there, it ex-
pels the matter into the adjoining part of the
intestines situated above. Thus the tendency of
the eliminative faculty is step by step upwards,
until the superfluities reach the mouth.

Now this will be also spoken of at greater
length inmy treatise on disease. For the present,
however, I thinkI haveshown clearly that there
is a universal conveyance or transference from
one thing into another,and that,as Hippocrates
used to say, there exists in everything a con-
sensus in the movement of air and fluids. And
I do not think that anyone, however slow his
intellect, will now be at a loss to understand any
of these points,—how, for instance, the stomach
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or intestines get nourished, or in what manner
anything makes its way inwards from the out-
er surface of the body. Seeing that all parts
have the faculty of attracting what is suitable
or well-disposed and of eliminating what is
troublesome or irritating, it is not surprising
that opposite movements should occur in them
consecutively—as may be clearly seen in the
case of the heart, in the various arteries, in the
thorax, and lungs. In all these the active move-
ments of the organs and therewith the passive
movements of [their contained ] matters may
be seen taking place almost every second in op-
posite directions. Now, you are not astonished
when the trachea-artery alternately draws air
into the lungs and gives it out, and when the
nostrils and the whole mouth act similarly; nor
do you think it strange or paradoxical that the
air is dismissed through the very channel by
which it wasadmitted just before. Do you, then,
feel a difhculty in the case of the veins which
pass down from the liver into the stomach and
intestines, and do you think it strange that nu-
triment should at oncebe yielded up to the liver
and drawn back from it into the stomach by the
same veins? You must define what you mean
by this expression “at once.” If you mean “at
the same time” this is not what we ourselves
say; for just as we take in a breath at one mo-
ment and give it out again at another, so at one
time the liver draws nutriment from the stom-
ach, and at another the stomach from the liver.
But if your expression “at once” means that in
one and the same animal a single organ sub-
serves the transport of matter in opposite direc-
tions, and if it is this which disturbs you, con-
sider inspiration and expiration. For of course
these also take place through the same organs,
albeit they differ in their manner of movement,
and in the way in which the matter is conveyed
through them.

Now the lungs, the thorax, the arteries rough
and smooth, the heart, the mouth, and the nos-
trils reverse their movements at very short in-
tervals and change the direction of the matters
they contain. On the other hand, the veins
which passdown from the liver to theintestines
and stomach reversethedirection of their move-
ments not at such short intervals, but some-
times once n many days.

The whole matter, in fact, is as follows:—
Each of the organs draws into itself the nutri-
ment alongside it, and devours all the useful
fluid in it, until it is thoroughly satisfied; this
nutriment, as [ have already shown, it stores
up in itself, afterwards making it adhere and
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then assimilating it—that is, it becomes nour-
ished by it. For it has been demonstrated with
sufficient clearness already that there is some-
thing which necessarily precedes actual nutri-
tion. namely adhesion. and that before this
again comes presentation. Thusas in thecase of
the animals themselves the end of eating is that
the stomach should be filled, similarly in the
case of each of the parts, the end of presentation
is the filling of this part with its appropriate
liquid. Since, theretore, every part has, like the
stomach, a craving to be nourished, it too en-
velops its nutriment and clasps it all round as
the stomach does. And this [action of the stom-
ach ], as has been already said. is necessarily fol-
lowed by the digestion of the food, although it
is not to make it suitable for the other parts that
the stomach contracts upon it: if it did so, it
swould no longer be a physiological organ, but
an animal possessing reason and intelligence,
with the power of choosing the better [of two
alternatives].

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

Now imagine the whole economy of nutri-
tion divided into three periods. Suppose that
in the first period the nutriment remains in the
stomach and 1s digested and presented to the
stomach until satiety is reached, also that some
of it is taken up from the stomach to the liver.

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

During the third period the stomach has
reached the stage of receiving nourishment; it
now entirely assimilateseverything that had be-
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come adherent to it: at the same time in the
intestines and liver there takes place adhesion
of what had been before presented, while dis-
persal [anadosis] is taking place to all parts of
the body, as also presentation. Now, if the ani-
mal takes food immediately after these [three
stages | then, during the time that the stomuch
is again digesting and getting the benefit of
this by presenting ail the useful part of it to its
own coats, the intestines will be engaged in fi-
nal assimilation of the juices which have ad-
hered to them, and so also will the liver: while
in the various parts of the body there will be
taking place adhesion of the portions of nutri-
ment presented. And if the stomach is forced
to remain without food during this time, it will
draw its nutrimentfromthe veinsinthe mesen-
tery and liver: for it will not do so froin the ac-
tual body of the liver (by body of the liver I
mean first and foremost its flesh proper, and
after this all the vessels contained in it), for it
1s irrational to suppose that one part would
draw away from another part the juice already
contained in it,especially whenadhesionand -
nal assimilation of that juice were alreadv tak-
ing place; the juice, however, that is in the cav-
ity of the veins will be abstracted by the part
which 1s stronger and more in need.

It is in this way, therefore, that the stomach,
when it is in need of nourishment and the ani-
mal has nothing to eat, seizes it from the veins
in the liver. Also in the case of the spleen we
have shown in a former passage how it draws
all material from theliver that tendsto bethick,
and by working it up converts it into more use-
ful matter. There is nothing surprising. there-
fore, if, in the present instance also, some of
this should be drawn from the spleen into
such organs as communicate with it by veins,
e.g. the omentum, mesentery, small intestine,
colon, and the stomach itself. Nor is it surpris-
ing that the spleen should disgorge its surplus
matters into the stomach at one time, while at
another time it should draw some of its ap-
propriate nutriment from the stomach.

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

In the case of the arteries this is clear enough,
as also in the case of heart, thorax, and lungs;
for, since all of these dilate and contract alter-
nately, it must needs be that matter is subse-
quently discharged back into the parts from
which it was previously drawn. Now Nature
foresaw this necessity, and provided the cardiac
openings of the vessels with membranous at-
tachments, to prevent their contents from being
carried backwards. How and in what manner
this takes place will be stated in my work “On
the Use of Parts,” where among other things I
show that it is impossible for the openings of
the vessels to be closed so accurately that noth-
ing at all can run back. Thus it is inevitable
that the reflux into the venous artery (as will
also be made clear in the work mentioned)
should be much greater than through the other
openings. But what it is important for our pres-
ent purpose to recognise is that every thing
possessing a large and appreciable cavity must,
when it dilates,abstract matter fromall itsneigh-
bours, and, when it contracts, must squeeze
matter back into them. This should all be
clear from what has already been said in this
treatise and from what Erasistratus and I my-
self have demonstrated elsewhere respecting
the tendency of a vacuum to become refilled.

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

Put together, therefore, the two facts—that
the arteries have this motion, and that every-
thing, when it dilates,draws neighbouring mat-
ter into itself—and youwill find nothing strange
in the fact that those arteries which reach the
skin draw in the outer air when they dilate,
while those which anastomoseat any point with
the veins attract the thinnest and most vapor-
ous part of the blood which these contain, and
as for those arteries which are near the heart,
it is on the heart itself that they exert their
traction. For, by virtueof the tendency by which
a vacuum becomes refilled, the lightest and
thinnest part obeys the tendency before that
which is heavier and thicker. Now the lightest
and thinnest of anything in the body is firstly
pneuma, secondly vapour,and in the third place
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that part of the blood which has been accurate-
Iy elaborated and refined.

These, then, are what the arteries draw into
themselves on every side; those arteries which
reach the skin draw in the outer air (this being
near them and one of the lightest of things}; as
to the other arteries, those which pass up from
the heart into the neck, and that which lies
along the spine, as also such arteries as are near
these—draw mostly from the heart itself; and
those which are farther from the heart and
skin necessarily draw the lightest part of the
blood out of the veins. So also the traction ex-
ercised by the diastole of the arteries which go
to the stomach and intestines takes place at the
expense of the heart itself and the numerous
veins in its neighbourhood; for these arteries
cannot get anything worth speaking of from
the thick heavy nutriment contained in the in-
testines and stomach, since they first become
filled with lighter elements. For if you let down
a tube into a vessel full of water and sand, and
suck the air out of the tube with your mouth,
the sand cannot come up to you before the
water, for in accordance with the principle of
the refilling of a vacuum the lighter matter is
always the first to succeed to the evacuation.

15. [t is not to be wondered at, therefore, that
only a very little [ nutrient matter] such, name-
ly,as has been accurately elaborated—gets from
the stomach into the arteries, since these first
become filled with lighter matter. We must
understand that there are two kinds of attrac-
tion, that by which a vacuum becomes refilled
and that caused by appropriateness of quality;
air is drawn into bellows in one way, and iron
by the lodestone in another. And we must also
understand that the traction which results from
evacuation acts primarily on what is light, whil-
st that from appropriateness of quality acts fre-
quently, it may be, on what is heavier (if this
should benaturally morenearly related ). There-
fore, in the case of the heart and the arteries, it
1s in so far as they are hollow organs, capable of
diastole, that they always attract the lighter
matter first, while, in so far as they require
nourishment, it is actually into their coats
(which are the real bodies of these organs) that
the appropriate matter is drawn. Of the blood,
then, which is taken into their cavities when
they dilate, that part which is most proper to
them and most able to afford nourishment is
attracted by their actual coats.

Now, apart from what has been said, the fol-
lowing is sufficient proof that something is tak-
en over from the veins into the arteries. If you
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will kill an animal by cutting through a num-
ber of its large arteries, you will find the veins
becoming empty along with the arteries: now,
this could never occur if there were not anasto-
moses between them. Similarly, also, in the
heart 1tself, the thinnest portion of the blood is
drawn from the right ventricle into the left,
owing to therebeing perforations in the septum
between them: these can be seen for a great
part [of their length]; they are like a kind of
fossae [pits] with wide mouths, and they get
constantly narrower;it is not possible,however,
actually to observe their extreme terminations,
owing both to the smallness of these and to the
fact that when the animal is dead all the parts
are chilled and shrunken. Here, too, however,
our argument, starting from the principle that
nothing is done by Nature in vain, discovers
these anastomoses between the ventricles of the
heart; for it could not be at random and by
chance that there occurred fossae ending thus
In narrow terminations.

And secondly [the presence of these ana-
stomoses has been assumed] from the fact that,
of the two orifices in the right ventricle, the one
conducting blood in and the other out, the
former * is much the larger. For, the fact that
the insertion of the vena cava into the heart is
larger than the vein which is inserted into the
lungs suggests that not all the blood which the
vena cavagives to the heart is driven away again
from the heart to the lungs. Nor can it be said
that any of the blood 1s expended in the nour-
ishment of the actual body of the heart, since
there is another vein ** which breaks up in it
and which does not take its origin nor get its
share of blood from the heart itself. And even
if a certain amount is so expended, still the vein
leading to the lungs is not to such a slight ex-
tent smaller than that inserted into the heart as
to make 1t likely that the blood is used as nutri-
ment for the heart: the disparity is much too
great for such an explaration. It is, therefore,
clear that something is taken over into the left
ventricle.

Moreover, of the two vessels connected with
it, that which brings pneuma into it from the

* The tricuspid orifice.

** The coronary vein.

+ Galen’s conclusion, of course, is, o far, correct,
but he has substituted an imaginary direct com-
munication between the ventricles for the actual
and more round about pulmonary circulation of
whose existence he apparently had no idea. His
views were eventually corrected by the Renascence
anatomists,
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lungs is much smaller than the great outgrow-
ing artery from which the arteries all over the
body originate; this would suggest that it not
merely gets pneuma from the lungs, but that it
also gets blood from the right ventricle through
the anastomoses mentioned.

Now it belongs to the treatise “On the Use of
Parts” to show that it was best that some parts
of the body should be nourished by pure, thin,
and vaporous blood, and others by thick, tur-
bid blood, and that in this matter also Nature
has overlooked nothing. Thus it is not desirable
that these matters should be further discussed.
Having mentioned, however, that there are two
kinds of attraction, certain bodies exerting at-
traction along wide channels during diastole
(by virtue of the principle by which a vacuum
becomes refilled) and others exerting it by vir-
tue of their appropriateness of quality, we must
next remark that the former bodies cun attract
even from a distance, while the latter can only
do so from among things which ure quite close
to them; the very longest tube let down mto
water can easily draw up the liquid into the
mouth, but if you withdraw iron to a distance
from the lodestone or corn from the jar (an in-
stance of this kind has in fact been already giv-
en) no further attraction can take place.

This you can observe most clearly in con-
nection with garden conduits. For a certain
amount of moisture is distributed from these
into every part lying close at hand but it cannot
reach those lying tarther off: therefore one has
to arrange the flow of water into all parts of the
garden by cutting a number of small channels
leading from the large one. The intervening
spaces between these smallchannelsare madeof
such a size as will, presumably, best allow them
[the spaces] to satisfy their needs by drawing
from the liquid which flows to them {rom every
side. So also is it in the bodies of animals. Nu-
merous conduitsdistributed through the various
limbs bring them pure blood, muchlike the gar-
den water-supply, and, further, the intervals be-
tween these conduits have been wonderfully ar-
ranged by Nature from the outset so that the
intervening partsshould be plentifully provided
for when absorbing blood, and that they should
never be deluged by a quantity of superfluous
fluid running in at unsuitable times.

For the way in which they obtain nourish-
ment is somewhat as follows. In the body?
which is continuous throughout, such as Er-
asistratus supposes his simple vessel to be, it is

1 Or we may render it “corpuscle”; Galen prac-
tically means the cell.
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the superficial parts which are the first to
make use of the nutriment with which they are
brought into contact; then the parts coming
next draw their share from these by virtue of
their contiguity; and again others from these;
and this does not stop until the quality of the
nutrient substance has been distributed among
all parts of the corpuscle in question. And for
such partsas needthehumour whichis destined
to nourish them to be altered still further, Na-
ture has provided a kind of storchouse, either
in the form of a central cavity or else as separate
caverns, or something analogous to caverns.
Thus the flesh of the viscera and of the muscles
is nourished from the blood directly, this hav-
ing undergone merely a slight alteration; the
bones, however, in order to be nourished, re-
quire very great change, and what blood is to
flesh marrow is to bone; in the case of the small
bones, which do not possess central cavities,
this marrow is distributed in their caverns,
whereas in the larger bones which do contain
central cavities the marrow is all concentrated
in these.

For, as was pointed out in the first book,
things having a similar substance can easily
change into one another, whereas it is impossi-
ble for those which are very different to be as-
similated to one another without intermediate
stages. Such a one in respect to cartilage is the
myxoid substance which surrounds it, and in
respect to ligaments, membranes, and nerves
the viscous liquid dispersed inside them; for
each of these consists of numerous fibres, which
are homogeneous—in fact, actual sensible ele-
ments; and in the intervals between these fibres
is dispersed the humour most suited for nutri-
tion; this they have drawn from the blood in the
veins, choosing the most appropriate possible,
and now they are assimilating it step by step
and changing it into their own substance.
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All these considerations, then, agree with one
another, and bear sufficient witness to the truth
of what has been already demonstrated; there
is thus no need to prolong the discussion fur-
ther. For, from what has been said, anyone can
readily discover in what way all the particular
[vital activities] come about. For instance, we
could in this way ascertain why it is that in the
case of many people who are partaking freely
of wine, the fluid which they have drunk is
rapidly absorbed through the body and almost
the whole of it is passed by the kidneys within
a very short time. For here, too, the rapidity
with which the fluid is absorbed depends on ap-
propriateness of quality, on the thinness of the
fluid, on the width of the vessels and their
mouths, and on the efficiency of the attractive
faculty. The parts situated near the alimentary
canal, by virtueof theirappropriateness of qual-
ity,draw in the imbibed food for their own pur-
poses, then the parts next to them in their turn
snatch it away, then those next again take it
from these, untilitreachesthe venacava, whence
finally the kidneys attract that part of it which
is proper to them. Thus it is in no way surpris-
ing that wine is taken up more rapidly than
water, owing to its appropriateness of quality,
and, further, that the white clear kind of wine
is absorbed more rapidly owing to its thinness,
while black turbid wine is checked on the way
and retarded because of its thickness.

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