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With Aristotle, general or comparative biology came into its own. That almost inexhaustible
profusion of living shapes which had not attracted the attention of the earlier lonian and Italo-Sicilian
philosophers, which had been passed over silently by Socrates and Plato, ... was now for the first time
exhaustively studied and reduced to some sort of order. ... It was Aristotle who was the first curator of
the animal world, and this comparative outlook colours his embryology, giving it, on the whole, a
morphological rather than a physiological character.

Joseph Needham (1900-1995), A History of Embryology (1959)2, p. 38.

Introduction

In what follows, | shall discuss the question how Aristotle (384-322 BC) was historically related to
ancient Greek physicians in the development of his theory of the generation of animals, including a human
being, with a focus on his arguments against the Pangenetic theory in his treatise On the Generation of
Animals (GA).! Through a conceptual analysis of some of Aristotle’s physiological and biological ideas and
doctrines for his arguments against it and for his own hylomorphic theory of the generation of animals, which
I think might have been given by the philosopher as a critical response to the advocates of the Pangenetic
theory, | want to shed new light on aspects of the history of the debate about the reproduction and generation

of'a human being in the field of ancient Greek biology and embryology of the fifth and fourth centuries BC.

1 References to medical writings in the Hippocratic Corpus as well as to the treatises in Corpus Aristotelicum will be made
in this article with English titles and the abbreviations of Latin titles in round brackets.
[Hippocratic Corpus]
On the Sacred Disease = De Morbo Sacro (Morb. Sacr.) | Airs, Waters, Places = De Aeribus, Aquis, Locis (Aer.) | On
the Nature of Man = De Natura Hominis (Nat. Hom.) | On Generation = De Genitura (Genit.) | On the Nature of Child
= De Natura Pueri (Nat. Puer.) | On Diseases IV = De Morbis IV (Morb. IV)
[Corpus Aristotelicum]
History of Animals = Historia Animalium (HA)
On the Generation of Animals = De Generatione Animalium (GA)
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Aristotle and the Pangenetic Theory: An Overview

Before | begin my discussion, | will make some preliminary remarks on the Pangenetic theory and its
historical backgrounds, which I would think will be most useful for us to consider the relationship between
Aristotle and ancient Greek physicians as authors of some medical writings in the Hippocratic Corpus.

In the history of modern biology and embryology, the Pangenetic theory is generally known as a
hypothetical doctrine advocated by Charles Darwin (1809-1882) concerning the system of reproduction and
generation of animals and plants. Darwin was most interested in the question how characteristic features of
ancestors are transmitted to their descendants. His doctrine of Pangenesis was intended to give a scientific
explanation of this phenomenon in terms of self-reproductive particles called gemmules contained in cells of
each part of animal and plant bodies, which, collected through their vascular system into their generative
cells, will be dispersed in the bodies of their descendants, thus functioning as a medium for transmitting their
characteristic features to their descendants.?

We find the Pangenetic theory in the field of ancient Greek biology and embryology of the fifth and
fourth centuries BC as the so-called prototype of the Darwinian doctrine of Pangenesis to the effect that
sperm (oméoua) comes from all the body of both parents. The main sources of information about it are
some of Greek medical writings in the Hippocratic Corpus, which are classified into two categories, i.e. (a)
the two treatises On the Sacred Disease (Morb. Sacr.) and On Airs, Waters, Places (Aer.) and (b) a set of
treatises On Generation (Genit.), On the Nature of Child (Nat. Puer.) and On Diseases IV (Morb. 1V),
which seem to have constituted one and the same work in its original form, written by the same author. There
are also some references to the theory in the extant fragments attributed to Democritus of Abdera (c.460-
c.380/70BC) 3

It would seem to be conceivable that the Pangenetic theory might have had the origin of its theoretical
form in the tradition of ancient Greek medicine, and then came to have drawn attention of philosophers in
their increasing interest in biological and embryological issues, especially because the main sources of
information about the theory are these medical writings, where the authors of the treatises mentioned above
share it as one of the theoretical frameworks of their discussions, when discussing the most important issues
for them from a pathological as well as physiological point of view, such as the inheritance of particular
physical constitutions (e.g. bilious or phlegmatic ones) from parents to their children, and, more generally,
that of some characteristic features from parents and their ancestors to their children and their descendants.

On the other hand, there are some people in modern scholarship on the Pangenetic theory, who claim that

2 Charles Darwin, The Variation of Animals and Plants under Domestication (London, 1868).
3 Hermann Diels und Walter Kranz (Hgg.), Die Fragmente der Vorsokratiker, 3 Bde., 6 Aufl. (Berlin, 1951-1952) [=DK]
68 B32, B124.
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Democritus played a decisive role in the formation and development of it. In 1950, Erna Lesky published a
monumental thesis on the theories of generation and heredity in classical antiquity.* She strongly insists that
Democritus was the originator of the Pangenetic theory, which was then taken over by ancient Greek
physicians in their attempt to give systematic accounts of some of the most important genetic issues
mentioned above.> In 1981, I. M. Lonie published an English translation of the Hippocratic treatises On
Generation (Genit.), On the Nature of Child (Nat. Puer.) and On Diseases IV (Morh. 1V) with a detailed
commentary and discussion of these treatises.® Although he has reservations to agree with Lesky to the
opinion that Democritus was the originator of the Pangenetic theory, Lonie maintains that the author of the set
of treatises relied on the theory, which he had taken over from the philosopher, when giving his answer to the
question which one of parents their children resemble in their characteristic features by referring to the
amount of sperm coming from each part of their bodies.”

In order to argue against their opinions, | would insist on the fact that ancient Greek physicians shared a
view of a particular kind of fluids called humours (xvpoi) with their own inherent powers (duvépeis) as
the essential constituents of a human body, which may well be regarded as being fundamentally different
from the atomistic doctrine of Democritus. We cannot discern any traces of Democritean atomism at all in the
discussions on the basis of the Pangenetic theory by the authors of (a) about the inheritance of particular
physical constitutions and characteristic features of parents from them to their children, as Max Pohlenz has
already pointed out in his criticism of Lesky’s thesis.82 And further, it is obvious that the author of (b) gives
his answer to the question mentioned above, by referring to the Pangenetic theory presupposing his own
doctrine of four humours (i.e. blood, bile, water and phlegm), which could not be reduced to Democritean
atomistic doctrine. It should also be noted that in the history of ancient Greek biology and embryology in
genaral, a view of living things as having some primordial matter or stuff as their generative origin seems to
have been older than the corpuscular theory, according to which living things and their parts are structured by
a particular kind of particles, such as atoms, as their components. These facts would lead us to conclude that
ancient Greek physicians seem to have originated and developed the Pangenetic theory in their own right,

independently of the atomistic doctrine of Democritus, starting from their own interest in a large variety of

4 E. Lesky, Die Zeugungs-und Vererbungslehren der Antike und ihr Nachwirken, Akademie der Wissenschaften und der
Literatur (Mainz, 1950).

5 Lesky (1950), SS.1294-1300.

6 I. M. Lonie, The Hippocratic Treatises On Generation, On the Nature of Child, On Diseases IV, Walter de Gruyter (Berlin,
New York, 1981).

7 Lonie (1981), pp.115-117.

8 M. Pohlenz, ‘Nomos und Physis’, Anhang . Der Ursprung der pangenetischen Zeugungslehre, Hermes, Vol.81 (1953),
SS.436-437.
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empirical facts connected with the reproduction and generation of a human being.®

Whatever its origin and its historical backgrounds might have been, the Pangenetic theory had been one
of the most influential doctrines in the field of ancient Greek biology and embryology until the first half of the
fourth century BC, since Aristotle draws most specific attention to the theory, with his long and most detailed
arguments against it, in his treatise On the Generation of Animals (GA), Book I. When he begins his
discussion in ch.17 of the treatise On the Generation of Animals (GA), Book I, about the essential nature of
sperm as the so-called generative matter of a human being, Aristotle refers to those who insist that sperm
comes from all the body (721b12), with four pieces of evidence which might be adduced to prove it,
including the most crucial point that the children resemble their parents in their whole bodies or in particular
parts of their bodies. What characterizes most the Pangenetic theory is, in fact, that it may be regarded as
being persuasive enough to give a theoretical account of physical resemblances between parents and their
children. According to the advocates of the Pangenetic theory, a daughter resembles her father in particular
parts of her body, because her father has provided more amount of sperm coming from these parts of his body
than the sperm coming from the same parts of her mother’s body.

It is clear from this line of thinking that the Pangenetic theory may presuppose that sperm is provided by
both of the parents from every part of their whole bodies, as indicated by Aristotle, who explains that it is part
of the same argument whether both male and female emit sperm or one only, and whether it comes from all
the body or not from all.1% It turns out that the Pangenetic theory is in opposition to Aristotle’s own
hylomorphic theory of the generation of animals, including a human being. Aristotle insists, in fact, that only
male emits sperm, thus providing the principle of movement (&ox1) Ths kwvfoews) for generation, by
which the menstrual fluid provided by the female as the material (A1) for the body of the embryo will be
formed into an animal. It is probably because the Pangenetic theory is incompatible with the theory of the
reproduction and generation of a human being of his own that the philosopher may have developed long and
most detailed arguments against it.

A question may arise here as to the sources for the Pangenetic theory, from which Aristotle might have
got information about it, when he develops his long and detailed arguments against it. To answer this
question, I would draw specific attention to the authors of the medical treatises mentioned above as the most
promising candidates for Aristotle’s own principal sources for the theory. We should note, however, that, when
he refers to the advocates of the Pangenetic theory, Aristotle usually does not refer to them with their names,

but with more general words such as ‘some people’ (twveg) and ‘the ancients’ (ol &oxaiol), whereas he

9 See my article ‘The Pangenetic Theory in the Tradition of Greek Medical Science’ (in Japanese), Kagakusi Kenkyu:
Journal of History of Science, Japan, Vol.48 (N0.249), pp.22-33.
10 GA 1, ch.17, 721b7-11. See text to n.13 below.
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almost always refers to Presocratic philosophers, such as Anaxagoras of Clazomenae (c.500-c.428 BC),
Empedocles of Acragas (c.495-¢.435 BC) and Democritus, with their names.!* This would seem to be an
indication of the fact that Aristotle could not or did not think it necessary to specify the advocates of the
theory, because medical writings of the fifth and fourth centuries BC might possibly have been circulated
without authorship, as it was exactly the case with almost all the medical writings in the Hippocratic
Corpus.1?

Thus, in my discussion below, I will first examine the scope and contents of his arguments against the
Pangenetic theory with a view to explore the possibility that Aristotle may have referred to the medical
treatises mentioned above as the principal sources to get information about it. And then, | will turn to
Aristotle’s hylomorphic theory of the generation of animals to make it clear that the philosopher might have

given it as a critical response to the advocates of the Pangenetic theory.

The Scope and Contents of Aristotle’s Arguments against the Pangenetic Theory
Aristotle begins his discussion about the essential nature of sperm in the following passage of ch.17 of

the treatise On the Generation of Animals (GA), Book I.

Aoxkel d¢ mavta yiyveoOatl €k oméQUATOG, TO D& OTEQUA €K TWV YEVVOVTWYV. DO TOV
aUTOL AOYOUL E0TL TOTEQOV Kal TO ONAL Kal TO AQEEeV TEOlevVTAL AW T) OdTeQov HOVOV,
KAt MOTEQOV ATO MAVTOG ATEQXETAL TOD OWHATOG T) OUK ATIO TAVTOS €VAOYOV YaXQ €l
U1 Ao MAvTog, PNd AT AUPOTEQWY TWV YEVVWVTWYV. DIOTIEQ EMIOKETITEOV, EMELdN Paot

TLVEG ATIO TMAVTOS ATILEVAL TOV TWOUATOS, TIEQL TOVTOL MG €XeL TTRWTOV. 13

In this passage, Aristotle insists that it is part of the same argument (to0 avtod Adyov) whether both
male and female emit sperm or one only, and whether it comes from all the body or not from all, by arguing
that it is reasonable (si))\oyov), if the sperm does not come from all the body, that it does not come from

both male and female parents (721b10-11) . His line of argument here may deserve specific attention, because

11‘Some people’ (GA I, ch.17, 721b11) and ‘the ancients’ (GA I, ch.18, 725a21). For Anaxagoras, see e.g. GA 1, ch.18,
723210, GA 1V, ch.1, 763b31, etc. For Empedocles, see GA 1, ch.18, 722b8, GA IV, ch.1, 764a2, etc. For Democritus, see
GAll, ch.4, 740a13, GA IV, ch.1, 764a6-7, etc.

12 The only exceptional case was with a physician Polybus (c.400 BC), who was a son-in-law of Hippocrates (c.460-c.375
BC). In the History of Animals (HA), Book Ill, ch.3, 512b12-513a7, Aristotle introduces a description of vascular
system in a human body under his name. There is the same description of the vascular system in ch.11 of the Hippocratic
treatise On the Nature of Man (Nat.Hom.). It is probable, then, that the treatise was widely circulated with the authorship
of Polybus in the fourth century BC.

13GA 1, ch.17, 721b 6-13. | follow the Greek text of the treatise, edited by Drossart Lulofs, H. J., Aristotelis De Generatione
Animalium, recognovit brevique adnotatione critica instruxit [Oxford Classical Texts] (Oxford, 1965).
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it is logically constructed in the form of a contraposition of the proposition to the effect that, if (p) both male
and female parents should emit sperm, (q) it should come from all the body. If (q) should be denied as being
contrary to the fact, then it should necessarily follow that (p) is not the case atall [i.e. (p D q) =(~q D ~p)].
Therefore, the philosopher thinks it probable to confirm that sperm is not provided by both of male and
female parents but only by one of them, by refuting the Pangenetic theory that it comes from all the body. It
should be noted that Aristotle follows the same line of argument at the end of his refutation of the theory,
where he is more explicit in saying that female does not emit sperm, but may contribute to the generation in a

different way.

"Ett el 0 ONAvL ) motetal omégua Tov avToL AGYOUL UNd ATO TAVTOS ATILEVAL KAV €L
U1 Ao mavTog améQyeTal, oVOEV dAoyov TO und &mo toL OnAeoc AAA dAAoV Tiva
TEOTOV alTlov elvatl T0 ONAL TG Yevéoews. Tepl 0V EXOUeVOV 0TV EmokéPpaodat

¢meldr) daveov 6Tl 0VK ATO TTEAVTWY ATOKQIVETAL TO OTEQUA TV (ogiwv.1

According to Aristotle, who believes to have been successful in refuting the Pangenetic theory, saying
that it is clear that sperm is not secreted from all the parts of the body (724a11-13), it will be confirmed as a
logical necessity of his refutation of the theory that female, which does not emit sperm, should be a cause of
generation in some other way. He thinks so, by following two arguments (A) that, if the female does not emit
sperm, it does not come from all the body, and (B) that, if the sperm does not come from all the body, it
would not be unreasonable (oUB¢v dAoyov) that it should not come from the female. In these arguments,
the proposition (p’) that the female should emit sperm may well be regarded as being equivalent to (p)
above, because Aristotle has started his discussion about the essential nature of the sperm from the fact that
there are some at least among the animals in which male emits sperm.s If (q) should be denied as being
contrary to the fact, it should necessarily follow that (p’) is not the case at all, and then it should be concluded
that sperm is provided by the male only.

The most crucial question here would be why by denying (q), Aristotle believed to confirm that sperm
is provided by the male only. In order to answer this question, it would be necessary for us to discern some of
the theoretical implications of the Pangenetic theory. From its theoretical point of view, the Pangenetic theory
may have been intended to give an account of physical resemblances between parents and their children in
their whole bodies or in particular parts on the basis of the amount of sperm provided by both male and

female parents. Take the case of a daughter who resembles her father in some parts of her body, while she

14 GAI, ch.18, 724a7-13.
15 GA 1, ch.17, 721a30-34.
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resembles her mother in other parts of her body. It would be because she has got more amount of sperm from
her father than her mother, coming from the parts of his body in which she resembles him more than her
mother, whereas she has got more amount of sperm from her mother than her father, coming from the parts of
her mother’s body in which she resembles her mother more than her father. Thus, it would be necessary for
the Pangenetic theory to be persuasive enough to give an account of the phenomena, such as the resemblances
between the parents and their children, that sperm should be provided by both male and female parents from
every part of their whole bodies. It is probable, then, that Aristotle would have had most specific attention to
this aspect of the Pangenetic theory, when, by refuting it, he attempts to confirm that sperm is provided by the
male only. In fact, he seems to think of this aspect as being the most important of the four pieces of evidence
which might be adduced to prove the theory. It is particularly because the philosopher picks it up at the
beginning of ch.18 of the treatise On the Generation of Animals (GA), Book I, as the first point to disprove
the theory, with long and detailed argument against it. 1

If we turn to the authors of the medical treatises mentioned above, whom | would think of as being the
candidates for Aristotle’s principal sources for the Pangenetic theory, we can find some interesting passages in
which they give theoretical accounts of the phenomena of physical resemblances between parents and their
children on the Pangenetic theory, on the basis of which they explain how characteristic features of parents
are inherited from them to their children. First of all, I refer to the famous passages from ch.2 of the treatise

On the Sacred Disease (Morb. Sacr.).

Apxetat d¢ Wome kal TaAAa voorjuata kata yévos. El yao éx tov pAeyuatwdeog
PAeYHaTOING, Kal &k X0AwWdeog X0AwdNG yivetat katl ¢k @Ovdeos pOLVddING Kal €k
OTANVWdE0S 0TANVING, Tl kwAVeL, OOV TATNHE 1) UNTNE €IXETO TOVTW TQ) VOOT|UATL,
ToUTW Kal TV Ekyovwv Exeobal tva; Qg 0 yovog €oxetal mavtoev ToL CWHATOC, ATO

e TV Uyme@v UYNEOS Kat Ao TV voomewv voaneodg.t

In this passage, the author of that treatise explains how the disease called ‘sacred’ (i.e. epilepsy) may be
inherited from parents to their children, arguing on the Pangenetic theory that it is because the seed comes
from every part of the body, healthy seed coming from its healthy parts and diseased seed from its diseased
parts (6 yovog &oxetal mavTofev To0 OWOUATOS, ATIO TE TV VYRV DYLNEOS Kal o TV

voomne@v voonoe) . That would explain why parents and their children usually share particular physical

16 GA I, ch.18, 722a3-723b32.

17 Morb. Sacr. ch.2 (= ch.5, W. H. S. Jones (ed.), Hippocrates Il, Loeb Classical Library (Cambridge, Massachusetts:
Harvard UP, 1923)). | follow the Greek text of the treatise, edited by Jacques Jouanna, Hippocrate, tome I, 3 © Partie,
La maladie sacrée, Collection des Universités de France (Paris: Les Belles Lettres, 2003).
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constitutions, such as bilious and phlegmatic ones, which he thinks have been inherited from them to their
children through the seed that may contain some kind of hereditary information of their physical constitutions
and may function as a medium for transmitting it from them to their children.

The author of the treatise On Airs, Waters, Places (Aer.) seems to share the same opinion concerning the
function of seed as a medium for transmitting hereditary information of particular physical constitutions from
parents to their children.!® It should be noted, however, that he intends to develop his own arguments to such
an extent that he may explain how some characteristic features of parents and their ancestors, including the

acquired ones, are inherited from them to their children and their descendants.

O yap yovog mavtaxo0ev €oxeTat TOL OOUATOG, ATIO TE TWV VYINEWYV UY)QOg ATo Te
TV VOOEQWYV VOOEQOC el 0DV YivovTal €K TE TWV QAAAKQOWV PaAakQol Kal €K TV
YAavkwv YAavkol kat €k dteotoappuévav otoePAol we émi To mMAN00g kal TeQt ¢
AAANG HOQEPNG O aVTOS AOYOC, TL KWAVEL KAL €K HAKQOKEPAAOV HUAKQOKEPAAOV

viveaOay®

The author is interested in the question how an unusual form of a long head has been inherited from
generation to generation among the people called ‘Longheads’ (ot paxgoképadod). It is clear that he
attempts to give his account of the formation of this unusual head, following in the footsteps of the author of
the treatise On the Sacred Disease (Morb. Sacr.), because he refers to the Pangenetic theory at the first
sentence of the passage cited above, which exactly corresponds with the last sentence of the passage cited
from that treatise, by arguing that the seed comes from every part of the body, healthy seed coming from its
healthy parts and diseased seed from its diseased parts (6 Yovog mavtaxd0ev €gxetal Tob COUATOS,
ATO TE TOV VYIMEEV VYINEOS &TH Te TV vooepwv vooeds). A crucial difference lies in the
arguments by the author of the treatise On Airs, Waters, Places (Aer.) who, going beyond an account from a
pathological point of view of the inheritance of particular physical constitutions, such as bilious and
phlegmatic ones, from parents to their children, proceeds to explain the inheritance of characteristic features
that have been acquired by the people from generation to generation. This is a most important point, | would
insist, because Aristotle himself is referring to the cases of the inheritance of some features acquired by
parents from them to their children as what might be adduced as additional evidence for the Pangenetic

theory.20

18 For the authorship of these two treatises, see my article ‘Psychological Arguments in the Hippocratic Treatises On the
Sacred Disease and Airs, Waters, Places’, Japan Studies in Classical Antiquity [JASCA], Volume 2 (2014), pp.47-66.

19 Aer., ch.14. | follow the Greek text of the treatise, edited by Jacques Jouanna, Hippocrate, tome 11, 2 ® Partie, Airs, Eaux,
Lieux, Collection des Universités de France (Paris: Les Belles Lettres, 1996).

20GA, ch.17, 721b28-36.
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It would seem to be conceivable, then, that Aristotle may have had these two treatises in hand as sources
for the Pangenetic theory, when he develops his arguments against it. However, | would draw more attention
to the author of the set of treatises On Generation (Genit.), On the Nature of Child (Nat. Puer.) and On
Diseases IV (Morb. IV) as a more promising candidate for Aristotle’s principal sources for the theory. It is
especially because he is much more explicit than the authors of the two treatises mentioned above in
explaining the resemblances between parents and their children in their whole bodies or in particular parts of
their bodies on the basis of the amount of sperm provided by both of them. To confirm it, | refer to the

following passage of ch.8 of that set of treatises.

Kal 0k60ev v 100 0@patog Tov avdpog TAEov EAOT € TNV YOVNV 1] TG Yuvaukog, o
TEKVOV KEWVO KAAALOV €ouke TQ Ttatol’ 0k00ev O av mAéov €A0T) Ao TS YuVaKOG TOD
ouAaToC, KelVo kaAALoV €ouke T untol. "Eott 0& oUk dvuoTov TtdvTa T UnTot éotkévat,
T 0¢ maTEl UNdév, ovdE TO évavtiov ToUTOV, OVOE UNOETEQW €0LKEVAL UNDEV™ AAN
AUEPOTEQOLOLY AVAYKN TIG €0TLV €0tKEVAL TLVL, €lTTEQ ATT AUPOTEQWYV TV TCWHATWY TO
oméQua XweeL € To tékvov. Orodtepog O av mAEoV cUUBAANTAL €C TO €0tKéVAL Kal &TO
MAEOVWV XWOIlwV TOL ocwuatog, Kelvw Tt mAelova €owke” kat €0ty Ote Buyatno
Yevouévn ta mAelova €otike KAAALOV TQ TTATEL ) T UNTOL, Kol KODEOG YEVOUEVOG EOTLY

Ote kK&AAALOV €oike TN pnTol 1) T maTel.?!

In this passage, the author gives his answer to the question how children resemble their father or their
mother in particular parts of their bodies, by arguing that it is because they have got more amount of sperm
from their father than their mother, coming from the parts of his body in which they resemble him more than
their mother, while they have got more amount of sperm from their mother, coming from the parts of her body
in which they resemble her more than their father. It would not be possible for us to imagine, then, that they
might resemble their mother than their father in every part of their bodies, and vice versa, nor that they might
resemble neither of them in every part of their bodies. For the author, who has taken it for granted that sperm
is provided by both male and female parents from every part of their bodies, it necessarily follows that
children resemble their farther in some parts of their bodies, and their mother in other parts of their bodies,
according to the amount of sperm coming from the parts of their bodies in which they resemble their father
and their mother respectively.

And then, the author goes further on to refer to (1) the case of a daughter who resembles her father in

21 Genit., Nat.Puer., Morb.1V, ch.8. | follow the Greek text of the set of treatises, edited by Robert Joly, Hippocrate, tome
X1, De la Génération, De la Nature de L'enfant, Des Maladies IV, Du Foetus de Huit Mois, Société d’ Edition (Paris: Les
Belles Lettres, 1970).
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more parts of her body than her mother as well as (2) the case of a son who resembles his mother in more
parts of his body than his father, by arguing on the basis of the Pangenetic theory that children resemble either
one of their parents, who would contribute more to the resemblance by providing more amount of sperm
coming from more of the parts of his or her body than the other. This is one of the most crucial points for us
to conclude that Aristotle may have had that set of treatises in hand as his principal sources for the Pangenetic
theory, when developing his long and detailed arguments against it.?

It is most significant to note that Aristotle was particularly interested in the question how there are cases
in which children resemble their parent with a different sex more than the one who shares the same sex with
his or her children, such as the case of a daughter resembling her farther more than her mother and the case of
a son resembling his mother more than his farther. Aristotle attempts to answer this question on the basis of
his own hylomorphic theory of the reproduction and generation of a human being, which, 1 would insist,
might have been given by the philosopher as a critical response to the advocates of the Pangenetic theory. In
the next section of my discussion, I will turn to the question how Aristotle was historically related to ancient

Greek physicians in the development of his theory of the generation of animals, including a human being.

Avristotle’s Hylomorphic Theory of the Reproduction and Generation of a Human Being
as a Critical Response to the Advocates of the Pangenetic Theory

In ch.3 of the treatise On the Generation of Animals (GA), Book IV, Aristotle begins to tackle a series of
most complicated issues related to the reproduction and generation of a human being, including, among
others, the question how children resemble their parent with a different sex more than the one who shares the
same sex with his or her children, i.e. the question how a daughter resembles her father more than her mother,
or a son resembles his mother rather than his father. In order to understand how the philosopher answers these
questions, we need to turn to his explanation as to the question how male and female sexes will be
differentiated from each other, because, he insists, the resemblances between parents and their children and
the differentiation between male and female sexes are due to the same causes.?®

After his long and detailed arguments in the first section of ch.1 of the treatise On the Generation of
Animals (GA), Book IV, against Presocratic philosophers, such as Anaxagoras, Empedocles and Democritus
and others, as concerns their accounts of the differentiation between male and female sexes, Aristotle now

gives his own explanation of this issue to the effect that the generation of a male or female may depend on the

22 For the other point which | think may confirm that Aristotle may have had it in hand in his arguments against the
Pangenetic theory, | would draw attention to the intensity of the pleasure in sexual intercourse, to which the philosopher
refers in ch.17 of GA I, 721b14-17, as the first piece of evidence that might be adduced by the advocates of the theory.
We find a discussion to the same effect on the emission of sperm with intense pleasure in Genit., Nat.Puer., Morb. 1V,
ch.1. Aristotle rejects it in ch.18, 723b32-724a3, insisting that it cannot give evidence for the legitimacy of the theory.

23GA IV, ch.3, 767a36-767h7.
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situation whether or not the movement inherent in the sperm provided by the male parent gains the mastery of
the material for the body of embryo (i.e. the menstrual fluid) , which is derived from the female parent. | refer

to the most significant passage that runs as follows.

TovUtwv & Dmokepévwy l0ws av NO1N HAAAOV €l paveQov dL )V altiav ylyveTtaL To Hev
ONAvL TO O dpoev. OTav YA UN KOATH 1 XN undé dvvnrtat méPar d Evdetav
OeopotnTog und ayayn eig o oV eidog T0 adToL AAAX TavTn MTTNOT), AVAYKY €lg
ToLVAVTIOV HETAPAAAELY. EvavTiov O& T AQEeVL TO ONAL Kal TavT) 1) TO HEV AQQEV TO

d¢ ORAL.24

In this passage, Aristotle, who has defined the female as the opposite (¢vavtiov) of the male, seems to
insist that the material should necessarily change into the opposite, when the principle does not gain the
mastery nor is able to concoct it due to the deficiency of heat nor leads it into its own proper form, but is
defeated in this respect (6tawv ... pr) koati) 1) doxr) pndé dvvnrat éhar dl Evdelav OegudTnTog Und
Aydoyn elg o dlov eldog T avTot AAAX TavTn 1)TTn o)) . Following A. L. Peck,?® | would take the term
‘the principle’ (1 &oxr)) in this sentence to be the movement inherent in the sperm provided by the male
parent, which will concoct the material (i.e. the menstrual fluid) derived from the female parent by its heat
(Beopotnc) to fashion it into the body of embryo. If the heat is not sufficient enough to concoct it, the
female will be formed out of this material.

Avristotle recapitulates his discussion about the differentiation between male and female sexes in the
passage at the end of ch.1 of the treatise On the Generation of Animals (GA), Book IV. He gives his own
explanation of this issue to the effect that the male sperm leads the material into itself when it gains the
mastery of it, while it changes into its opposite (i.e. the female), by referring more explicitly to the roles to
be played by the sperm provided by the male parent and by the menstrual fluid provided by the female parent

as the material for the body of the embryo.

AvaAafovteg d& AALY Aéyopev OTL TO HeV OTEQUA DTIOKELTOL TTEQITTWHA TQOPNG OV TO
éoxatov’ Eoxatov ¢ Aéyw TO MQOG TO €KACTOV PeQOUEVOV, DO Kal €0LKE TO
YEVVAOUEVOV TQ YEVVIOAVTL 0VOEV Y dA@PEQEL AP EKATTOV TWV HOQLWV T) TTOOG
&caotov mEooeABelv, 0000TEQOV O 0UTWC. dla@EéQeL O& TO TOU XQQEVOGS OTEQUA OTL EXEL

AQXMNV &V aut@ tolxVTNV olav Kvelv Kat v 1@ (O Kal dDmETTEWY TV EoXATNV

24 GA IV, ch.1, 766a16-22.
25See A. L. Peck, Aristotle: Generation of Animals, Loeb Classical Library (Cambridge, Massachusetts, London: Harvard
UP, 1942), p.390, who takes it to be the ‘movement’ derived from the male, the male ‘principle’,
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TEOPNV, TO d¢ ToL ONAeog VANV pOvVoV. KQATHOAV UEV 00V &lg alTO &yel, koatnO&v O
elg tovvavtiov petaPaAAel 1) eic @Oopdv. évavtiov d¢ tq dgpevt To BNAv, ONAL d& )

amepia kai ) YuxeoTTL TNS AlATIKNG TEOPNG.28

I think that this passage deserves to be noted, especially because Aristotle attempts to answer the
question how children resemble their parents, by referring to his own definition of sperm as the residue from
the nutriment in its final stage of concoction (TegiTTwpa TEOPTS -+ TO ETxatov), which he proposed in
his long and detailed discussion about the essential nature of the male sperm and the menstrual fluid as its
female counterpart in the treatise On the Generation of Animals (GA), Book 1.27 According to the
philosopher, the male sperm and the menstrual fluid provided by the female as the material for the body of the
embryo are residues from the blood in its final stage of concoction, before it is distributed to each part of the
parents’ bodies for the nutriment. It is this conception of sperm as the residue from the nutriment in its final
stage, before distributed to every part of the body of the parent that Aristotle thinks may explain why children
resemble their parents (310 kai €owke TO Yevvwpevov t@ yevviioavty). Just as the nutriment at this
stage, as Aristotle himself describes it with the phrase ‘that which is carried to every part of the body’ (to
TEOS 1O ékaoTov peQduevov) in the passage cited above, contains potentially the parts that it will nourish,
so the male sperm and the menstrual fluid as its female counterpart, too, should contain them potentially,
given that they are residues from it. It would be conceivable, then, that Aristotle may have ascribed to the
male sperm and the menstrual fluid a function for transmitting the so-called hereditary information from
parents to their children.

It turns out to be that Aristotle had a conception of sperm, as opposed diametrically to the conception of
sperm by the advocates of the Pangenetic theory, who insist that it comes from every part of the male and
female bodies, as Aristotle describes it elsewhere as ‘that which comes from all the body’ (10 &mo mavtog
&mdv) 28 This is a most crucial point for the advocates of the theory, because they believed that it could give
a persuasive answer to the question how children resemble their parent with a different sex more than the one
who shares the same sex with his or her children, i.e. the question how a daughter resembles her father more
than her mother, or a son resembles his mother rather than his father. Their answer was that the children
resemble their farther in some parts of their bodies, and their mother in other parts of their bodies, according
to the amount of sperm coming from the parts of their bodies in which they resemble their father and their

mother respectively.

26 GA IV, ch.1, 766h7-18.

21 GA |, ch.18-19, 724h21-726a30.

28 5ee GA 1, ch.18, 725a21-27, where Aristotle describes the sperm as ‘that which naturally goes to all parts of the body" (to
TEOS &mavT tévat meuKdS), contrasting it with that of the advocates of the Pangenetic theory.
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How is it, then, that Aristotle himself attempts to answer the same question? In order to discuss the
matter, | would draw attention to the most intriguing passage below of ch.3 of the treatise On the Generation

of Animals (GA), Book IV.

Emet & é€lotatal mav ovk €1g TO TUXOV AAA €l TO AVTIKEIPEVOV, KL TO €V TI) YEVETEL Un)
KQATOVHEVOV avaykatov eEiotacBat kal yiyveoOat to avtikeipevov kad fjv dvvapy
OVK EKQATNOE TO YEVVOV Kal KLVOUV. €XvV HEV 0DV 1) doev ONAvL viyvetal, éav d& 1
Koplokog 1 ZwkQAaTtng ov t@ matol €01kOG AAAX TN untot yiyvetatr avrtikettal yoo

©omeQ T 6AwS TATEL WTNE Kal 1@ kal ékxaotov yevvavt 1) kal ékaotov yevvawoa.?

We should be most cautious in taking what it is exactly that Aristotle may intend to say, by explaining
how children resemble their parent with a different sex, especially because his discussion of the issue of
resemblances between children and their parents and their ancestors in ch.3 of the treatise On the Generation
of Animals (GA), Book IV has given what might be regarded by some scholars as evidence for individual
forms, which has been one of the most crucial matters in modern scholarship on Aristotelian philosophy.2° |
need to admit that it is far beyond the limits of my discussion in this paper, so | focus on the answer which
Aristotle may give to the question how children resemble their parent with a different sex.

In the passage cited above, Aristotle explains how a daughter with the same sex as her mother resembles
her mother more than her father, e.g. Socrates, by arguing with reference to the concept of departure
(¥xotaoig)® that, when ‘what generates and moves’ does not gain the mastery, what is not mastered by it
will necessarily depart from the standard and become the opposite in respect of the faculty in which it has
failed to gain the mastery. In his argument, the phrase ‘what generates and moves’ (t6 yevvav kai ktvoov)
would mean a male parent (i.e. a father), who plays the role as the moving cause in the generation of a
human being, or more exactly, the movement inherent in the sperm provided by the male parent. According to
the philosopher, if it gains the mastery over the substance (i.e. the menstrual fluid as a female counterpart to
the male sperm), it will form the substance into its own shape and then generate a male. If it does not gain the

mastery, the substance will depart from the standard (i.e. the male) and thus become the opposite (i.e. the

2 GA IV, ch.3, 768a2-9.

30 As advocates of the theory of individual forms in Aristotelian philosophy, see David Balme, ‘Aristotle’s Biology was not
Essentialist’, Archiv fiir Geschichte der Philosophie, LXII, 1980, SS.1-12, reprinted with appendices in Allan Gotthelf and
James Lennox (edd.), Philosophical Issues in Aristotle’s Biology (Cambridge UP, 1987), pp.291-312, and John Cooper,
‘Metaphysics in Aristotle’s Embryology’, in D. Devereux and P. Pellegrin (edd.), Biologie, logique et métaphysique chez
Aristote (Paris, 1990), pp.55-84.

31 For this concept, see also GA 1, ch.18, 725a27-28.
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female) .32

But a male parent (i.e. a father) as the moving cause in the generation of a human being is not only a
male parent (i.e. a father) but also a particular male parent (i.e. a particular father, e.g. Socrates) with
physical and mental features of his own. This is also the case with a female parent (a mother) as the source
of the material (i.e. the menstrual fluid) for the body of the embryo, who is also a particular female (i.e. a
particular mother) with physical and mental features of her own. This is the most crucial point for Aristotle to
explain how children resemble their parent with a different sex. In the passage cited above, the philosopher
gives an account of the case of a daughter resembling her mother more than her father, e.g. Socrates, arguing
that, if ‘what generates and moves’ does not gain the mastery qua being a male, but it does not gain the
mastery qua being Socrates, there will be a daughter resembling her mother more than Socrates. His
arguments would mean that, if it does not gain the mastery qua being a male, but it does qua being Socrates,
there will be a daughter resembling Socrates more than her mother.

Aristotle defines aspects which belong to ‘what generates and moves’, such as ‘being a male’ and ‘being
Socrates’, as the faculties (6vvo’(pag), which he thinks are the sources of movements (Kwﬁoag) inherent
in the male sperm as the generative factors for determining physical and mental features characteristic of
children, including their sexes. It would be legitimate for us to think that the same kind of movements
deriving from the faculties which belongs to the opposite, such as ‘being a female’ and ‘being Xanthippe as
Socrates’ wife’, should be inherent in the menstrual fluid provided by her as its female counterpart. That
would explain why, when ‘what generates and moves’ fails to gain the mastery in the respect of the faculties,
such as ‘being a male’ and ‘being Socrates’, the substance will necessarily become the opposite and thus a
daughter resembling her mother Xanthippe more than her father Socrates will be born.

This is, as a whole, what might be regarded as Aristotle’s answer to the question how children resemble
their parent with a different sex more than the other who shares the same sex with them. In view of his
arguments against the Pangenetic theory and his own discussion of the issues related to the reproduction and
generation of a human being, including his answer to the most crucial question, it would be conceivable that
Aristotle might have given his hylomorphic theory of the reproduction and generation of a human being as a
critical response to the advocates of the Pangenetic theory.

The core of his hylomorphic theory of the reproduction and generation of a human being lies in his
conception of the sperm as diametrically opposed to that of the advocates of the Pangenetic theory. Aristotle
thought it absolutely necessary to refute the theory, especially because it would be incompatible with his
hylomorphism, which is the core of his philosophy. By refuting it, he made great efforts to deal with a series

of complicated issues related to the reproduction and generation of a human being within a large complexity

32 Aristotle seems to have thought of a male child (i.e. a son) resembling his male parent (i.e. father) as the standard case
of the reproduction and generation of a human being. See GA 1V, ch.3, 767b5-15.
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of the conceptual framework including some unusual concepts, such as the departure, the faculties, and so on.
This situation would make us imagine, in turn, that the philosopher might have taken the Pangenetic theory

most seriously.

To Conclude: Aristotle and Ancient Greek Physicians in View of the Debate about the
Generation of a Human Being

I have discussed the question how Aristotle was historically related to ancient Greek physicians in the
development of his theory of the generation of animals, including a human being, focusing on his arguments
against the Pangenetic theory to the effect that sperm comes from all the body of both parents.

In the first section of my discussion, I have examined the scope and contents of Aristotle’s arguments
against the Pangenetic theory with a view to explore the possibility that the philosopher may have referred to
the medical writings in the Hippocratic Corpus, such as (a) the treatises On the Sacred Disease (Morb.
Sacr.) and On Airs, Waters, Places (Aer.), and (b) the set of treatises On Generation (Genit.), On the Nature
of Child (Nat. Puer.) and On Diseases IV (Morb. V), as the principal sources for him to get information
about the theory.

First, | have drawn attention to the fact that, in his arguments against the Pangenetic theory in ch.17and
18 of the treatise On the Generation of Animals (GA), Book I, Aristotle may have thought of the
resemblances between parents and their children as being the most important of the four pieces of evidence
which might be adduced to prove the theory, by making it clear that the philosopher intended to refute it with
a view to confirm his own opinion that sperm is not provided by both male and female, but by the male only.
And then, | have turned to the authors of the medical treatises in the Hippocratic Corpus, i.e. (a) the treatises
On the Sacred Disease (Morb. Sacr.) and On Airs, Waters, Places (Aer.), and (b) the set of treatises On
Generation (Genit.), On the Nature of Child (Nat. Puer.) and On Diseases IV (Morb. V), who attempt to
explain on the basis of the Pangenetic theory how children resemble their parents in their physical
constitutions as well as in some characteristic features. After | have examined their discussions about the
issue in detail, | have drawn a conclusion that Aristotle may have had these treatises in hand as his principal
sources for the Pangenetic theory, when he developed his arguments against it.

In the next section of my discussion, | have turned to Aristotle’s own hylomorphic theory of the
generation of animals, with a focus on his discussion in ch.3 of the treatise On the Generation of Animals
(GA), Book 1V, about the complicated issues related to the reproduction and generation of a human being,
including the issue of the resemblances between parents and their children. I have made much emphasis on
the fact that Aristotle was interested in the question how there are cases in which children resemble their
parent with a different sex more than the one who shares the same sex with his or her children, such as the

case of a daughter resembling her farther more than her mother and the case of a son resembling his mother
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more than his farther, by making it clear that the philosopher may have had to take it over from the advocates
of the Pangenetic theory, when he believed to have refuted it completely. Aristotle himself attempted to
answer the question on the basis of his hylomorphic theory of the reproduction and generation of a human
being, by referring to his own conception of the sperm as the residue from the nutriment in its final stage of
concoction, before distributed to every part of the parent body.

I have made it clear that it is diametrically opposed to the conception of the sperm by the advocates of
the Pangenetic theory as that which is separated from every part of the parent bodies to transmit the so-called
hereditary information of physical and mental features characteristic of the parents to their children. It is
without doubt that the core of Aristotle’s hylomorphic theory of the reproduction and generation of a human
being lies in his conception of sperm, as diametrically opposed to that of the advoocates of the Pangenetic
theory. If this is the case, it would be legitimate for us to conclude that Aristotle might have given his
hylomorphic theory of the reproduction and generation of a human being as a critical response to them.

These conclusions would help us to shed new light on aspects of the history of the debate about the
reproduction and generation of a human being in the field of ancient Greek biology and embryology of the

fifth and fourth centuries BC.

Postscript

This article is partly based on the paper which I gave to the session of the 66th Annual Meeting of the
History of Science Society of Japan on 25th and 26th May, 2019 at the University of Gifu, Japan, as part of
the achievements of my Research Project (Project Title: Philosophical Approach to the View of Humanity in
Classical Antiquity with a Focus on the History of Debate on the Generation of Animals), funded by the
Japan Society for the Promotion of Science (JSPS KAKENHI Grant Number:19K00026) . This article also
reflects another paper entitled ‘Aristotle and Ancient Greek Physicians with a Focus on the Generation of a
Human Being’, which | had been preparing as part of my achievements of the year 2020 of the same Research
Project, funded by the Japan Society for the Promotion of Science, for the 67th Annual Meeting of the History
of Science Society of Japan on 30th and 31st May, 2020 at Kokushikan University, Tokyo, Japan, which was
suspended unfortunately in the situation caused by the impact of COVID-19.
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