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Abstract

Herophilus of Chalcedon’s paramount advancements in the fields of anatomy and
physiology are hailed as revolutionary not only in regard to their content, but also in regard to
the methodology that made them possible. Concerning this latter point, later sources concur
in attributing to Herophilus the use of human dissection (and possibly even of vivisection)
for research purposes, an unprecedented practice that seems to have been abandoned and then
systematically retrieved only in the sixteenth century by Leonardo da Vinci and Vesalius.
Herophilus’ audacity in the field of anatomical inquiry was nevertheless accompanied by a
rather cautious approach to aetiology. “Let the appearances be described first, even though
they are not primary” (4n. Lond., XXI., 22-3): the medical practitioner must rely on what
is visible, even though what is visible is not necessarily sufficient to an exhaustive com-
prehension of physiological phenomena, nor is it always at one’s disposal. Such a tension
between the visible and the invisible, the perceptible and the imperceptible, lies at the very

* An earlier version of this article, which is part of my larger dissertation project concerning Hel-
lenistic theories of respiration, has been presented and discussed in February 2023 within the Antike
Medizin Forschungskolloquium held by Prof. Dr. Philip van der Eijk at Humboldt-Universitit zu Ber-
lin. It has then been presented in July 2023 at the XIV Celtic Conference in Classics hosted by the Uni-
versity of Coimbra. I am immensely grateful to all the colleagues who have at each stage contributed,
anonymously and not anonymously, to the development of the present paper. For the mistakes I am
obviously the only person to be held accountable.
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72 ELENA BELLINI

basis of Herophilus’ inquiry of the human body, extraordinarily lucid in defining its own
limits. Through this article I propose to focus on the particular case of respiration, subject of
the chapter of the Aétian Placita known under the title I1epi dvomvorig, as an example of the
Herophilean reflection about the theoretic observability of phenomena that, far from being
marginal or occasional, deserves to be recognised as a fundamental part of his epistemology.

Keywords: Herophilus; Aétius; respiration; Hellenistic medicine; epistemology.

Why do walls not breathe?
Because they are not animals.

(Aristotle, An. Post., 1.13, 78b)

1. Introduction

Herophilus of Chalcedon is usually regarded, together with his younger con-
temporary Erasistratus of Ceos, as a protagonist of Hellenistic, and in particular
Alexandrian, medicine. His contributions to the field of anatomy, most groundbreak-
ingly in regard of the nervous system, but encompassing an impressively large vari-
ety of bodily structures (such as the brain ventricles, the eye, the liver, the female and
male reproductive systems, the vascular system, and more), significantly changed
the way in which the human body was seen, understood, and spoken of'. To such an
expansion of what became observable and known corresponded, nevertheless, an
equivalent expansion of the realm of what was yet to be seen and understood, and
therefore needed to be imagined or inferred®. If in the case of Erasistratus such a du-
ality appears more blatantly at work (quintessentially represented by his conception
of tpumhokia), in Herophilus’ it does not less so. In order to showcase Herophilus’
possible involvement within the reflection over the visibility and invisibility of phys-
iological phenomena, I propose to narrow the focus to one single process, namely
respiration’. Since the only piece of textual evidence transmitting the Herophilean

1. Lloyd 1975: 143: «To turn from the vague and obscure descriptions of the eye, the brain or the
heart in all earlier writers, Aristotle included, to the work of Herophilus and Erasistratus — difficult as
this is to reconstruct — is to enter a new world». Vegetti 1997: 73: «Poche epoche della storia medicina
— non solo di quella antica — hanno conosciuto un’accelerazione cosi brusca nello sviluppo, una tras-
formazione cosi profonda delle strutture, come quelle che si produssero nei primi cinquant’anni del I1I
secolo a.C.».

2. As efficiently put by Kazantzidis, “what we witness is a slide from the visible back to the invisi-
ble” (Kazantzidis 2023: 237).

3. Lloyd 1964: 52: «experimentation is of varying usefulness and relevance in different fields of
scientific investigation, or even on different problems within the same field: [...] we must try to assess
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HEROPHILUS ON THE (IN)VISIBILITY OF RESPIRATION 73

account of respiration turns out to be the doxographer Aétius’ chapter On respira-
tion, this article follows the chapter’s order: first Empedocles’, then Asclepiades’,
and finally Herophilus’ account of respiration will be analysed, to then be able to
delineate some conclusions over the role played by the theoretical observability of
phenomena within the Herophilean epistemological system.

1I. Aétius on respiration

Our only testimony of Herophilus’ account of the respiratory process is to
be found in one among the longest chapters of the Aétian Placita known under the
title Iepi avamvotic (On respiration). As one among the not very many ancient dox-
ographical sources about respiration, this chapter fairly deserves our full attention
(even regardless of Herophilus). The first of such sources, which is also the first trea-
tise to be ever exclusively dedicated to respiration, should be considered Aristotle’s
De respiratione, the longest out of the nine treatises altogether known as Parva Nat-
uralia. There Aristotle, after lamenting a certain lack of rigour of his predecessors’
way of treating such a fundamental physiological process?, goes through a critical
exposé of some endoxa in order to better illustrate, comparatively, his own explana-
tion of the respiratory process’: he first takes into account Anaxagoras and Diogenes
of Apollonia (Resp., 470b28-471b29), offering then a more detailed and punctual cri-
tique in regard to Democritus, Plato, and Empedocles (Resp., 471b30-474a24)°. Tt is
Aristotle’s report and interpretation of the Empedoclean verses about respiration that
we will keep in mind to better frame Aétius’ own interpretation of it. A later equally
precious doxographical source for ancient theories of respiration we will make use of
in our analysis is the Anonymus Londiniensis, whose author, reasonably grosso modo

the Greek performance in each department of science, indeed on each problem, independently». Lloyd
is here referring to early Greek natural philosophy and the so-called “Hippocratic” medicine, but there
is no reason not to apply the same principle to Hellenistic medicine.

4. Such a lack of rigour is, according to Aristotle, twofold: on the one side, those who dealt with
respiration before him failed in attributing the due importance to its final cause, namely the cooling
(katdyvéic) of the internal heat (Resp., 478a28-30); on the other, they were not enough anatomically
experienced and therefore failed in appropriately differentiating the process of respiration among living
beings (Resp., 470b9-10).

5. For the Aristotelian description of the method of endoxa, see Top., 1 10-13; for its usefulness, see
PA, L1

6. Given the nuanced and complex articulation of the subject of the treatise, in which Aristotle
makes use of his wide anatomical knowledge to better confute his predecessors, Repici finds the De
respiratione the most technical as well as the most dialectical treatise of the Parva (Repici 2017: 9).
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74 ELENA BELLINI

contemporary to our Aétius (I century C.E.)’, shows a keen interest in the ways in
which respiration and health are intertwined. Thanks to the Anonymus we know how
Philolaos of Croton (4n. Lond., XVIII 19-28) and Philistion of Locri (4n. Lond.,
XX 43-50) conceived of respiration. Moreover, it is in the so-called “physiological
section” of the treatise (chapters XXI — XXXIX) that the Anonymus engages in an
animated (though unfortunately sometimes lacunose) discussion about digestion and
the assimilation of food where Herophilus, Erasistratus (whose explanation of the
respiratory process is illustrated at length at XXIII 8-25)%, and Asclepiades are his
main interlocutors.

Since Herophilus is the third out of three authors mentioned by Aétius, we
shall take them into account one by one in order to better understand the context in
which Herophilus is put as well as the general intent of the chapter as a whole.

A. Empedocles

[AETius Dox., Placita 1V.22,1 = Ps.-Prur, Placita TV.22 = DK31 A74 = LM22
D170 b; D202] 'EpmedokAfig thv mpdTnV dvamvorny tod tpd@tov (dHov yevéchat
g (LEv) v 10lg Bpépeotv Vypaciag dmoydpnow Aappavovong, mpog 08 o
mapokevobey énelcodov {Tiic E£mbev} TOD €KTOg Aepm®OOVG YVOUEVNC €i¢ Ta
napavoryfévta Tdv dyyeimv: 10 6 petd TodTo 110N T0D EUeHTov Bepuod i) TPOG
TO €KTOG Opuf] 1O dep®ddec VravadAiPovtog, TV Ekmvony, Tf & €l 10 &vtog
avhvmoywpnoet 1@ AepMOEL TNV GVTEMEIGOSOV TOPEYOUEVOD, TNV EIGTVONV.
TNV 0& VOV KOTEYOLGOV QEPOUEVOD TOD OiOTog MG TPOG TNV EMPAVELNY Kod
TO Agp®ddeg 010 TV Pv@dV Taig Eowtod Emppointg avabiifovtog koto ThV
Exydpno avtod yivesOat v €kavony, Tolvoporodvtog 08 Kol Tod GEPOG
GVTEMELGLOVTOG €1G TO, O10. TOD OIILATOC APOLMOTO TV EIGTVONV. DTOUIUVIIOKEL
& avTo €Ml THig KAey1dpaG.

Empedocles (says that) the first breath of the first living being took place as
the moisture in newborns was excreted and in what had just been emptied an
entrance of outside air was created towards the slightly opened vessels. After
this, as soon as the innate heat pushed the air out by means of an impulse
towards the outside, the exhalation (took place), whereas, when it provided a
complementary entrance to the air because of a corresponding returning inside,

7. For the dating of the Anonymus, see Manetti in van der Eijk 1999: 97; Manetti 2019: 35. For
Aétius’, see Mansfeld & Runia 1997: 320-323.

8. A significant caveat needs to be made here (Ricciardetto 2016: CVIII-CIX, n. 348): the extent
up to which the respiratory process reported by the Anonymus at XXIII. 8-25 can be traced back to
Erasistratus is rather uncertain. Unlike Diels (and then Furley & Wilkie 1984), Garofalo questioned its
very compatibility with some general principles of the Erasistratean physiology (Garofalo 1988: 9).
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HEROPHILUS ON THE (IN)VISIBILITY OF RESPIRATION 75

the inhalation (took place). As for the current respiration, when the blood moves
towards the surface and pushes the air up through the nostrils by its influxes,
with the departure of the air the exhalation occurs, whereas, when (the blood)
runs back and the air enters in turn into the crevices left by it, the inhalation
(occurs). He makes mention of this in the passage about the clepsydra’.

The explanation of the respiratory mechanism that we find here corresponds,
in its core, to that transmitted by our main source for the Empedoclean respiration,
Aristotle’s De Respiratione 473b9-474a6 (DK31 B100 = LM22 D201): two sub-
stances, blood and air, are involved, the former of which is the main respiratory
agent whose movement determines the entrance and exit of the latter. When the
blood moves towards the surface of the body, exhalation occurs; when the blood
runs back towards the centre of the body, inhalation takes place'®. The slightly open
vessels (ta mapavorybévto t@v dyyeimv) mentioned here can be seen as parallel to
the channels of flesh lacking blood (Aipoaipor capk®dv cvpryyeg) at vv. 1-2, in so far
as they are passages through which air freely enters and exits the body, whereas
blood stays within. The entrance and exit of air seem to happen, in both passages,
through the nostrils. Now, it is worth mentioning that while the dw t@v pwvdv of
the Aétian passage has been peacefully taken to refer to the nostrils, from the plural
genitive pv@v at v. 5 reported by Aristotle stems a highly debated issue concerning
Empedoclean respiration: is Empedocles describing nasal respiration (in which case
pvdv Eoyota tépOpa would mean “the outer extremities of the nose”, i.e. the nos-
trils), or is he actually presenting us with a model (perhaps the first) of skin-breath-
ing (in which case pwvdv £oyoto t€pOpa would mean “the outer extremities of the
skin”, i.e. the skin-pores)? That is to say, going one step further: did Aristotle mis-
understand Empedocles? For in his De Respiratione, Aristotle makes it clear that
Empedocles was wrong in regarding respiration through the nostrils rather than that
through the trachea (dptepia) as the main (kOp1oc) kind of respiration (Resp. 473a).
The scholarly debate on such an issue can hence be roughly divided into two mac-
ro-tendencies: those who took Aristotle’s reading of Empedocles to be wrong, and
those who thought he was right after all'!. Without going into much detail here, 1

9. Unless differently stated, translations are mine.
10. Cf. DK31 B100, vv. 6-8 and 22-25.
11. Inthe former group we can find Diels 1903, Bignone 1916, Furley 1957, Gallavotti 1975, Wright
1981. Vegetti is clearly rounding numbers up when he writes, in note to his translation of the De Res-
piratione, that «Aristotele equivoca, come fanno rilevare futti i commentatori, sul brano empedocleo»
(Vegetti 1971: 1220, n. 25, my emphasis). In the latter group we can find Timpanaro-Cardini 1957,
Booth 1960, Lloyd 1966, O’Brien 1970, Repici 2017.
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76 ELENA BELLINI

would be inclined to think that retroactively projecting Plato’s double (i.e. nasal and
poral) respiration (7im. 79a5-e9) onto the Empedoclean verses is not necessary nor
particularly fair towards Aristotle’s own reading and understanding of them!2. Rath-
er, the Aétian report could be taken as further evidence of the fact that Empedocles
endorsed nasal respiration, since there is no mention of holes other than the nostrils.
Be that as it may, the dispute nose/skin remaining scholarly relevant and somewhat
exciting, it might not have been an Empedoclean problem per se: even regardless
of the passages through which respiration occurs (the clepsydra analogy is far from
determining in this respect), Empedocles might have rather intended to describe an

12. Twill attempt to summarise the debate revolving around such a delicate issue, without aspiring to
cover it in its entirety. Two main reasons are brought about to justify the presence of skin-pore respira-
tion in the Empedoclean fragment: first, the possibility of applying the theory of mdpot and dmopporai
to the respiratory process; second, the retroactive superimposition of the Platonic avtuepictacig. Con-
cerning the former point, many scholars did not hesitate to recognise in the fragment the description of
a mechanism akin to perception: as the porosity of the sense-organs allows them to receive the corres-
ponding effluences, the porosity of the surface of the skin would allow the body as a whole to breathe.
Nevertheless, while in terms of interaction between mopot and amoppotai are explained perception and
cognition (Thphr. De sensu, VII-XII), such a principle does not seem to regulate other physiological
processes as clearly. For instance, in no extant fragments does Empedocles uses the term mopog to
describe the passages or channels in the body (Wright 1981: 230). Concerning the latter point, a strong
continuity has been remarked between the Empedoclean respiration and the Platonic respiration as des-
cribed in the Timaeus, with the suggested mediation, between the two, of Philistion of Locri. According
to Plato, we recall, each inhalation through the nostrils corresponds to an exhalation through the pores
of the skin and vice versa, and there is no doubt about the fact that «there are two outlets, the one out
by way of the body, the other by way of the mouth and nose» (7im. 79d-e, transl. Lamb 1925). The
same can be stated for what we know about Philistion of Locri’s explanation of respiration, according to
which «non seulement la respiration se fait par la bouche et par le narines, mais aussi par le corps tout
entier» (An. Lond., XX.45-7, transl. Ricciardetto 2016). There is no trace of such a bilateral process in
Empedocles, meaning that if one had to see him endorsing cutaneous respiration, that would make of
cutaneous respiration the main (or better to say, the only) kind of respiration (see Booth 1960: 14; Lloyd
1966: 332). Empedocles was well aware, though, of the connection between respiration and the sense of
smell, that happened through the nose (DK31 B101-2 = LM22 D132-2; and for establishing a causal re-
lation between respiration and sense of smell he is harshly criticised by Theophrastus in De sensu XXI-
11). Without questioning the Empedoclean roots of certain aspects of Plato’s physiology, in the specific
regard of respiration it has been hence suggested that a familiarity between Plato and Philistion does
not require the antecedent of Empedocles (Timpanaro-Cardini 1957: 263-264). I would like to conclude
this criminally long note with Longrigg’s cautious statement: «For his theory of respiration Plato has
adopted from Philistion this belief in transpiration through pores in the skin. As was seen above [...],
there has been considerable controversy as to whether Empedocles himself subscribed to such a belief
in cutaneous respiration over the whole body. Unfortunately, our source, Anonymus Londinensis XX,
25, says only that this was the belief of Philistion. It is therefore impossible to say how fully developed
this theory was prior to its adoption by Plato». (Longrigg 1993: 137-140).
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HEROPHILUS ON THE (IN)VISIBILITY OF RESPIRATION 77

alternating movement in which blood could be regarded as the centre and main agent
of yet another vital activity, namely respiration'?.

The additional piece of information given in the Placita, absent from the
De Respiratione, is the respiration of the first living being: the passage is in fact
articulated into two parts, the former dealing with what could be called “primordi-
al” respiration, the latter (starting at tv 6¢ viv) dealing with present, hence adult,
respiration'®. The “primordial” respiration is also reported, almost verbatim, in the
physiological book of the Placita, the fifth, within the chapter about the living status
of the embryo (Placita V.15, Ei 16 &uppvov {dov)'>. There, given the theme of the
chapter, the respiration passage is preceded by Empedocles’ position on the matter:
the embryo is not a living being until it comes to light and its moisture (Vypaciog)
is excreted, after which it can breathe for the first time through the vessels that have
been emptied'®. For the continuation of the process, we have to go back to IV.22,1:
after the first inhalation (that brought the embryo to the state of {®ov), the innate
heat (éppvtov Beppod) of the newborn, pushing such just-inspired air back outside,

13. Within the emocentric Empedoclean system, blood is in fact responsible for activities such as
perception, cognition, respiration, and sleep, in so far as it «puo rispondere a tutte le domande inerenti
all’origine delle funzioni della vita e del pensiero» (Manuli & Vegetti 1977: 62).

14. This bipartition between infancy and adulthood of humanity is mirrored by the opposition
vevéobavyivesOBar. Cf. Placita, V.15,3 where, since there is no such opposition needed, we have
yiveoOat instead of yevésOar in an otherwise almost identical phrasing.

15. The collocation of these two chapters in two different books (one psychological, On respiration,
the other physiological, Whether the embryo is a living being) despite the strong intersection of their
themes may attract some attention. Not only do we have an almost identical Empedoclean testimony
about the first breath of the first living being, but also Herophilus and Diocles in V.15 somewhat deal
with respiration (that of the new-born). Concerning V.15, a parallel passage within the Medical Defi-
nitions (Ps.-Gal., Def. Med., 498 Kollesch = 445 K.), whose scheme and content are analogous to that
of the Aétian chapter, could be derived from the proximate doxographical tradition (Mansfeld & Runia
2020: 1886). It is therefore possible that the Stoic background suggested by the presence of the term
opun in both texts, and of mpoaipeoic in the Definitions (Mansfeld & Runia 2020: 1891), is extendible
to IV.22: there we have both 0ppr| and mpoaipeoic, but most of all we have the presence of Asclepiades,
the only explicitly mentioned author in Def. Med. 498, nevertheless absent from V.15. Whatever the
relation among these three texts may be, they certainly have in common the physiological interest of
their authors.

16. Cf. Wright 1981: 246: «The account in Aetius IV.22.1 and V.15.3 seems to mean that at birth the
mucus in the body is ejected through the nose and mouth — the process is hastened by holding the baby
up by its feet — as a preliminary to cutaneous and nasal inhalation of air». The texts do not seem to show,
though, any signal of such a change between early and adult respiration. The only difference is that the
very first breath needs the humidity to leave the body in order to be performed by the newborn. If one
takes the humidity to be expelled through nose and mouth, the same should stand for outer air, since no
other pores are mentioned with exception of the nostrils.
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78 ELENA BELLINI

causes the first expiration. Then, presumably, a further inspiration would follow, and
so on. As for the present, respiration in adult human beings consists of an oscillatory
movement in which blood, moving towards the surface of the body and retiring back,
makes air respectively exit and enter the body through the nostrils. The analogy built
by Empedocles to illustrate the (invisible) alternating motion of blood and air within
the body through the (visible) alternating motion of air and water in the clepsydra is
here reduced to a brief mention, without any further detail'’.

It is worth remarking the mention of the crevices: the idea that air flows
into the crevices (dpardpota) left empty by the blood may tell us something of
the lenses through which Aétius is reading Empedocles. The term dpaiopa, pretty
much absent from the medical discourse up until Hellenistic times'®, acquires then
a certain relevance within corpuscular theories, not only within the medical context
(for instance, the term is used several times by the Anonymus Londinensis’ author
in relation to the Asclepiadean as well as to his own conception of the body)', but
also within the development of other fechnai, such as mechanics (a good example is
Heron’s Pneumatica, where the term is used within the theory of interstitial void)?.
Aétius, describing the interaction between blood and air not as a simple alternance,

17. Tt is useful to remind that the clepsydra Empedocles is referring to in DK31 B100 is not a
time-measuring device, but an instrument designed for the transport of liquids from one vessel to anoth-
er: its main body is a perforate sieve, the handle of which is a perforated tube (Last 1924). The analogy
involves a girl playing with a clepsydra: the air contained inside the sieve whose opening is obstructed
prevents the water from entering, and it is only when the girl lets the air out that the clepsydra is filled
with water; at this point, it is the outside air that prevents the water from exiting, and only when the girl
releases the opening at the top of the handle can the water freely flow (vv. 4-21). Since, in the Empe-
doclean verses, blood and air in the clepsydra are subjects of absolute genitives, while air in the body
and water are subjects of principals, it is reasonable to infer that blood is to air in the body as air in the
clepsydra is to water (Booth 1960: 12-13). Those who have not agreed with such an interpretation have
mostly done so on the basis of finding counterintuitive not to divide liquids (blood and water) from air
(for instance Furley 1957: 32: «it seems extraordinarily unlikely, in the first place, that Empedocles
would choose to make air play opposite parts in the two halves of the simile; to do this simply asks for
misunderstandingy).

18. It appears only once in the “Hippocratic” Corpus, at Morb., 1V.7, 570.

19. Manetti underlies how both the Anonymus and Asclepiades share the assumption according to
which the body is porous and matter flows through its araiomata, as well as the belief that continuous
apophorai emanate from the body (Manetti 2003: 340; 346). Cf. infra, n. 27.

20. The dialogue between medicine and technology in Hellenistic times, and particularly in Alex-
andria, goes well beyond the usage of a single term, but has rather to do with shared epistemologies,
methodological commitments, and the design and employment of new instruments. For the specific
case of Heron’s knowledge of medical practises and development of medical devices based on his
pneumatic principles, see von Staden 1996: 94-95. On the interactive environment between medicine
and mechanics in the Hellenistic period, with a focus on Erasistratus, see Kazantzidis 2023.
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but rather in terms of a flow of one towards the dpawdpata left empty by the other
(the same stands for the relation between air and moisture when the first breath takes
place), gives an interpretation of Empedocles that could be defined, to some extent,
“Asclepiadean’!. There is no better occasion to pass on to the next author.

B. Asclepiades

[AETius Dox., Placita 1V.22,2 = Ps.-PLut, Placita 1V.22 = VALLANCE, ANRW
2.37.1, p.724] AokAnmddng TOv peV Tvedpova YdVNG Siknv cuvietnoty, aitiov
8¢ Thic avamvotig Vv &v 1@ Odpaxt Aemtopépeiay votibetal, TpoOg fiv Tov EEmbev
aépa pelv te kol kobaipeoHar mayvpept| dvto, ToA & dnmbeicOot uniétt 100
Omdparog oiov T dvtog PNt €nelcdéyectan pnd’ VTOoTEYEY VTOAETOUEVOD OE
TvoG &v 1@ Bmdpaxt Aemtopepodg del Ppoyéog (00 yap Gmav ékkpiverat), Tpog
TodT0 TOAY TO €icm Vmopévov (TNv) Papitnta Tod £KTOG AviemeloPEpeciat.
Tadto o1 Taig obalg Tapekaler TV 08 KAt TPoaipesty avamvony yivecOai
@NOl GLVAYOLEVAOV TAV €V T TVEOLLOVL AETTOTATOV TOPOV Kol TV Ppayyimv
GTEVOVUEV@OV' T YOP NUETEPQ TODO™ VITAKOVEL TPOULPETEL.

Asclepiades constructs the lung in the manner of a funnel and supposes that the
cause of respiration is the fine particles within the thorax, in which the outside
air flows and it is reduced since it (the outside air) is thick. Then it is pushed
back again as the thorax is not anymore able to receive it further or contain it.
Since a small amount of fine particles always remains in the thorax (for it is
not all expelled), it is towards that which remains within that the weight from
outside comes in turn. He compares this process to cupping-glasses. Then he
says that voluntary respiration occurs when the finest pores in the lung contract
and the bronchial passages narrow. For this complies with our will.

Differently from Empedocles, Asclepiades is only mentioned in six occasions
within the Placita, and he is also the most recent author to be found there from a
chronological point of view?. Aétius is the main source transmitting his explanation

21. Neither should this come as a surprise, given the possible derivation of the Aétian doxai from
Alexander Philaletes (50 BC — 25 CE), disciple of Asclepiades, with whom Alexander shared some
doctrinal points (macroscopically, the corpuscular and porous nature of the body). He then became a
member of the Herophilean school (as shown, for instance, by his particular interest in sphygmology
and gynaecology), becoming the only Herophilean (except for Herophilus himself) to be trained by
an “outsider” (von Staden 1989: 532-539; Ricciardetto 2016: CV-CVI; Casadei 1997: 80, n. 17). The
chapter on respiration we are taking into account, gathering Empedocles, Asclepiades, and Herophilus,
might possibly reflect, under this respect, Alexander’s formation as a medical practitioner and his inter-
pretation of the tradition.

22. Asclepiades’ life and activity can be dated back around the late second — early first century BC
(Vallance 1990: 2; Leith 2020: 138). In the composition of this chapter, chronology was clearly not the
guiding principle of the doxographer.
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of respiration, which is nevertheless quite a rich one?: it starts off with a metaphor
according to which the lung is compared to a funnel, suggesting that it functions as
a passage through which something flows?. Then the cause of respiration is made
explicit and identified with the Aentouépeia contained within the thorax?. Since said
Aemtopépeta, as suggested by its own name, is made of fine-light-subtle-rare parts,
whereas the outside air is wayvuepng, namely made of thick-heavy-big-dense parts,
the latter flows within the thorax?. The movement of the moyvuépeto towards the
Aemtopépela lies at the very basis of the Asclepiadean theory of movement, whose
premise is a corpuscular conception of matter: according to him, as anticipated, the
human body is made of intelligible corpuscles, called 6yxot, that move through intel-
ligible channels, called topot*’. The masses of dykot move because of their difference

23. Galen simply glosses over it in his De Usu Respirationis: «As for the things said by the school
of Asclepiades, I think them better pass over in silence, being clearly foolish, and having received the
appropriate refutation from Athenaeus» (De Usu Resp. 475 K., transl. Furley & Wilkie 1984).

24. Such a metaphor has an interesting parallel in Herophilus, who seems to have called either mhehog
or ymvn the cavity receiving the nerve passages in correspondence of the suture of the skull. He and his
followers called this structure «tub (m0elog) on the basis of its shape, but funnel (ydvn) on the basis of
its function; for it is pierced downward by a perceptible passage, and consequently represents a funnel»
(fr. 76 vS, transl. von Staden 1989).

25. The term is not easily translatable: Mansfeld and Runia choose “filter” in this particular case,
but “fineness” elsewhere (Mansfeld & Runia 2020: 2135); Vallance opts for “fineness” (Vallance 1990,
1993); Leith uses the periphrasis “fine-structured stuff” (Leith 2020: 140); Debru opts for a translitera-
tion (Debru 1997). I chose “fine particles” to preserve both parts of the compound word, but I am aware
of its perfectibility.

26. Analogously, Asclepiades describes the pulse as the movement of dilation and contraction of the
arteries filled by the pneuma that flows in them towards the fine particles (Gal. Diff. Puls. IV.2, 714
K.). Both respiration and pulsation hinge upon the movement of pneumatic particles towards areas of
rarefaction. As remarked by Leith, «it is striking that [...] there is no reference to blood in the surviving
testimonia on pulsationy (Leith 2020: 144), which could suggest possible common ground among As-
clepiades, Erasistratus, and Praxagoras in regard of what Harris defined «one of the tragical mistakes in
the history of Greek medicine» (Harris 1973: 109), namely the solely pneumatic content of the arteries.

27. According to Sextus Empiricus, Asclepiades assumed three hypotheses: the existence, in our
bodies, of intelligible passages (vontoi mopor) different in size; the existence of corpuscles that are ob-
servable through reason (ék Adoyw Oewpntdv dykwv) and are in constant movement; the occurrence of
continuous emanations (drwopopai), bigger or smaller according to the circumstances (S. E., Adv. Math.,
111.4-5). Caelius Aurelianus (Cel. Pass., 1.14, 105-6) defines the Asclepiadean corpuscles as corpuscula
intellectu sensa and reports their capability of being infinitely divisibility into smaller pieces (in infinita
partium fragmenta solvantur), possibly tracing a paramount difference between Asclepiadean dykot
and Epicurean atoms, in-divisible by definition. Caelius’ testimony is nevertheless not that straight-
forward and has been used either to stress such an incompatibility (Vallance 1990, 1993), or to prove a
certain continuity between Epicurus and Asclepiades (Casadei 1997, Leith 2012). This issue, strongly
entangled with a larger one concerning the possible role of void within the Asclepiadean physics, is far
too big to be detangled here. As of now, I will just remind that Galen has to be given a non-insignificant
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in density, the denser masses drifting towards the less dense masses, according to
a principle that Galen calls mpog 10 Aemtopepeg popd («movement towards what
is finely particulated»)?. The &ykot, even though deprived, per se, of any tangible
quality (as paradigmatically stated in the case of digestion)?’, can nevertheless form
aggregates that differ in terms of size, number, shape, and order®. The respiratory
process offers a perfect occasion to see such principles in action within the body: the
particles of outside air flow into the thorax, for it contains finer particles (this phase

responsibility for the reception of Asclepiades as an atomist, mostly in an Epicurean sense, in the con-
text of his criticism of anti-teleological physiologies (but Galen was not alone: an explicit conflation of
Asclepiades, Democritus, and Epicurus is spelled out, for instance, in the pseudo-Galenic treatise De
Theriaca ad Pisonem, X1.1). That being said, the presence and elaboration of Epicurean elements in the
Asclepiadean physics cannot be reduced to a by-product of Galen’s activity gua historian of medicine.
Rather, it is possible to recognise in Ascelpiades «la presenza di motivi propri dell’atomismo e della fi-
sica eraclidea che ripensati originalmente, ed in costante confronto con i risultati della ricerca erasistra-
tea, avevano probabilmente costituito gli strumenti teorici di quel radicale rinnovamento della medendi
ratio, del fondamento dogmatico della pratica medica che rende Asclepiade una figura originale e di
primissimo piano nella storia della medicina antica» (Casadei 1997: 81-82).

28. Gal. In Hippocr. Epid. lib. IIl Comment., 17A 506 K. Attraction is not involved in the Asclepia-
dean theory of movement: rather, the movement of the masses entirely relies on their relative difference
in density (Cael. Aur. Cel. Pas., LXIV, 115: neque naturam aliud esse quam corpus vel eius motum.
deinde, inquit, non solum prodest sed etiam nocet). Such a system, where matter is equated to its own
movement, not encompassing any role whatsoever for natural faculties nor for nature’s providentialism,
is firmly dismayed by Galen.

29. Cael. Aur. Cel. Pass., 1.14, 113: et neque ullam digestionem in nobis esse, sed solutionem cibo-
rum in ventre fieri crudam et per singulas particulas corporis ire, ut per omnes tenuis vias penetrare
videatur, quod appellavit leptomeres, sed nos intelligimus spiritum. Et neque inquit ferventis qualitatis
neque frigidae esse, nimiae suae tenuitatis causa, neque alium quemlibet sensum tactus habere, sed per
vias receptaculorum nutrimenti nunc areteriam nunc nervum vel venam vel carnem fieri. The Asclepia-
dean account of digestion, refusing the Aristotelian process of concoction of food (néy1g) in favour of
the cruda solutio of the particles, is incompatible with the qualitative change (dA\loiwoig) which assi-
milation hinges upon. The extremely fine particles are in fact so thin that they are deprived of tangible
qualities, such as cold or heat: they become (fieri) the part that need to be nourished passing through
the channels of the body. The Asclepiadean theory of digestion is severely frown upon by Galen, whose
own explanation of it is fundamentally Aristotelian. Galen writes: «E immediatamente chiaro che la nu-
trizione deve essere una forma di assimilazione di cio che nutre a cio che viene nutrito. Tuttavia alcuni
affermano che questa assimilazione non avviene realmente ma ¢ solo apparente. Costoro sono quelli
che pensano che la natura non possegga arte e non provveda all’animale e non abbia affatto nessuna sua
propria facolta con la quale essa altera alcune sostanze, altre ne attira o ne secerne» (De Nat. Fac.,1.12,
26 K., transl. Vegetti 1971). See Casadei 1997: 82-86. Cf. supra, n. 27.

30. Cael Aur. Cel. Pass., 1.14, 106: quae rursum eundo sibi adiecta vel coniuncta omnia faciant
sensibilia, vim in semet mutationis habentia, aut per magnitudinem sui, aut per multitudinem, aut per
schema, aut per ordinem. Cf. the Aristotelian criticism of the theory of change (generation and corrup-
tion) held by the Atomists (Democritus and Leucippus) in De gen. et corr., 1.314.
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would correspond to an inhalation); in the thorax, the moyvpépeta is somehow “re-
duced” (xaBaipecbar). Once the thorax has reached its full capacity, it expels some
of the particles back outside (this phase would correspond to an exhalation). Since
some fine particles always remain within the thorax, masses of outside air always
flow in and out, assuring a continuous succession of respiratory movements. This
process is compared to the functioning of cupping glasses, suction tools almost every
medical practitioner was familiar with, and oftentimes used to provide an illustration
of theories of attraction (in this case, an illustration of the Asclepiadean principle of
TPOG TO AETTOUEPES POPEL)*L.

The alleged “reduction” taking place in the thorax needs now to be ad-
dressed: Mansfeld and Runia opt for a rather unorthodox translation of Aentopépeia
as “filter”, in order to better convey the cleansing activity indicated by the verb
koBaipeoar’?; despite their admirable effort to synthetically express a process of
filtering of some sort within the thorax, Aertopépela is too much of a key-term to be
overshadowed by a second instrumental analogy (the first one being the funnel-like
lung) which is, as a matter of fact, absent from the text**. Whether or not a “filter
in the chest” is there to be cleaned, it is however unlikely that it corresponds to the
Aemtopépera itself. Another line of interpretation reflects a different tradition that
reads @épecbor* instead of kabaipecsOor: Vallance, adhering to such tradition, does
not translate it, perhaps taking peiv te koi @épecOat as a hendiadys, and therefore
renders the whole expression with “flows”*. Quite interesting is the case of Leith
who, despite accepting the lectio facilior and translating peiv te xai pépecBan as
“flows and moves™®, later specifies, in his comment to the passage, that Asclepi-
adean respiration might have involved a process of «rarefaction that transforms the
coarse outside air into the pneuma which is physiologically active within the human
body»*’. He even presents a quite significant parallel in which Calcidius discredits
the Atomists for not assigning a defined place to the ruling part of the soul, in so far
as they thought that «pneuma (spiritus) travels through the mouth to the lungs, and
having been rarefied (attenuatus) in respiration makes its way to the location of the
heart, then through the arteries which extend to the heart, and arrives to the carotid

31. See Vallance 1990: 58-59.

32. According to Ps.-Galen. See Mansfeld & Runia 2020: 1721.

33. Furthermore, had the author wanted to make use of the filter metaphor, he would have had many
Greek words for as many filtering devices at his disposal in order to do so.

34. According to Ps-Plutarch. See Mansfeld & Runia 2020: 1721.

35. Vallance 1990: 83.

36. Leith 2020: 140.

37. Leith 2020: 142.
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vesselsy; through them «the same pneuma is brought to the head through the fine
and narrow passages of the nerves (per tenues nervorum et angustos meatus), and
they say that there the origin of sensation is first generated and spreads throughout
the rest of the body»®. If Asclepiades were Calcidius’ polemical target, then the
latter’s report would help us shedding some light on the kaBaipesBat in question:
once inhaled, the thick outer air passes through the funnel-like lungs and fills up the
thorax, undergoing a process of rarefaction that lessens its thickness. From there,
it flows into the heart and into the carotid vessels, and then, through the narrow
passages of the nerves, it reaches the head (at this point, possibly even rarer) where
perception comes to be and can spread throughout the body. It is now time for us to
recall the Galenic assumption according to which Asclepiades thought that respira-
tion was the source of the soul itself (tfig yoyfig avtig yéveoig)®. Furthermore, we
know from another chapter within the Placita that Asclepiades equated the soul with
the common exercise of the senses (cuyyvuvaciov td@v aicOncewv)*. Therefore the
soul, a pneumatic substance composed of masses that are smooth, round, and fine*!,
appears to be the result of the process of rarefaction that takes place in the thorax
and that makes this refined Aentopuépeta, in constant motion through the whole body,
the means of sensible perception. Whether such a process happens through friction,

38. Chal., In Plat. Tim. Comment., 214 (transl. Leith 2020). Even though Calcidius does not expli-
citly attribute such a process to Asclepiades, it is significant that Asclepiades’ denial of the existence
of a ruling part of the soul and of its localization in any specific part of the body is confirmed by other
sources, such as Tertullianus in De Anima XV.2: «Un certo Dicearco di Messene, e tra i medici Andrea
e Asclepiade, hanno fatto a meno dell’fjyepovikdv, poiché vogliono che nell’intelletto stesso vi siano i
sensi, ai quali € attribuito I’nyepovikov. Asclepiade si rifa anche a quel famoso ragionamento, e cio¢ che
moltissimi animali, quantunque privati di quelle parti del corpo in cui per lo piu si ritiene che abbia sede
I’Myepovikév, non solo vivono ancora un po’, ma hanno anche reazioni; questo, ad esempio, ¢ il caso
delle mosche, delle vespe e delle cavallette quando sia tolta loro la testa, o delle capre, delle tartarughe,
delle anguille, quando sia tolto loro il cuore. Per questo conclude che non vi & I'|yepovikdv, poiché se
ci fosse stato, una volta andato perso con le sue rispettive sedi, la forza dell’anima non continuerebbe
a esserci» (transl. Vegetti 2021). Calcidius’ testimony is also included in the list of Asclepiadean loci
compiled by Vallance (Vallance 1993: 714).

39. De Usu Resp., 471 K. According to Galen, this view was common to Erasistratus, Praxagoras,
and Philotimus (De Usu Resp., 483 K.). Galen finds it particularly outrageous the fact that Asclepiades
thought the substance of the soul to be continually generated (De Usu Resp., 484 K.).

40. Placita, 1V.2,8. Cf. Ps.-Gal. Def. Med., 112 Kollesch = 116 K and Tert., De Anima, XV (cf. supra,
n. 38).

41. Chal., In Plat. Tim. Comment., 215.

Flor. 1., 34 (2023), pp. 71-94



84 ELENA BELLINI

heat*?, or through the passage itself of the particles into finer and finer pores is hard to
be determined. On the basis of the Aétian chapter, as well as of Calcidius’ testimony,
one could only lean for the last option, and precisely in this sense have the texts been
interpreted by Leith, who locates a first “sorting process” in the lungs, and a second
one in the nerves through which the particles reach the brain®.

As for the last lines of the passage, they briefly give account of what Asclepi-
ades classifies as voluntary respiration (Kotd Tpoaipeostv dvamvonyv), implying a dif-
ferentiation between two respiratory phases: the first one, involuntary, regulated by
the principle of mpoc 10 Aemtouepeg @opd, and the second one, voluntary, coinciding
with the contraction of the finest pores in the lungs as well as with the narrowing of
the bronchial tubes. The two phases were probably not to be intended diachronically,
but rather synchronically, the voluntary one coinciding with exhalation. Despite the
absence of details, the presence itself of such a distinction appears relevant to remark
the Asclepiadean involvement within the Hellenistic debate revolving around the
voluntariness (and involuntariness) of movement*. Once again, no better transition
could be offered to pass to Herophilus.

C. Herophilus

[AtTius Dox., Placita 1V.22,3 = Ps.-Prut, Placita 1V.22 = vS 143a-b] Hpogiiog
duvapelg amoleinet mTePl TO CAOUOTO TAG KWVNTIKAG €V VEDPOLG €V ApTnpioig v
pooi: Tov ovv mvedpovae vopiler mpdtov dpéyecOon S1ooToAfig e Kol GVGTOATG
QUOIKDG eita 82 Kol TdAAC. vépyelav p&v ovv eivar ToD TVEDUOVOS TRV
£EmOev TOD TvEdHOTOG OAKN YV VIO 8E THS TANPpmGEmS Thg Bvpadev yvouévng

42. Asin Cael. Aur. Cel. Pas., 11.40, 233. With regard to heat in particular, a traditionally paramount
component of ancient respiration theories (Empedocles’ being just one among the many), it is absent
from that of Asclepiades. It seems instead to be considered a cause of rarefaction mainly in pathologi-
cal cases, such as that of phrenitis (Gal. De Experientia Medica, 28.3; Cael. Aur. Cel. Pas., Preaf., 6).
Caelius’ joint mention of pneuma and heat (spiritum et fervorem) to be composed of small corpuscles
(Cel. Pas., 1.15, 124) is not sufficient to establish a precise correlation between Aentopépeta and heat.
The same difficulty concerns Galen’s own use of the concept of Aemtopépeta, in his case not part and
parcel of a corpuscular theory of matter, but rather of his pharmacological system: «Ce n’est pas que
substance leptomére et chaleur soient indissociablement liées. Mais ’affinité du leptomeére et du chaud
est grande, que le chaud soit considéré comme la cause de ’affinement de la matiére, on son résultaty»
(Debru 1997: 88).

43. Leith 2020: 142; 147. A parallel case of sorting can be that performed by the bladder, compared
by Asclepiades to a sponge (De Nat. Fac.,1.13,31-2 K.).

44. The problem of the voluntariness of movement, at least as old as the Aristotelian De motu anima-
lium, was brought to further levels of complexity by the Herophilean discovery and differentiation of
the nerves (see Solmsen 1961: 180).
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EPEAKETOL TTOPAKEIHEVMG 08 1L TNV devTéPay Opely £0° avtov O Odpag T
TVED O LETOYETEVEL, TANP®OELS 08 Kal unkéTt Epélkesbot dSuvapevog oAy gig
TOV TVEDLLOVOL TO TEPLTTOV AVTIHETAPPET, S1” 0D TPOC TéL £KTOC ThL THC AmoKpicemS
yivetat, TOV COUATIKGY HEPAV AVTITOOYOVTIOV GAANA0LG. OTE HEV YO OL10GTOAN
(61€ 8¢ ovoToAn) YiveTol TVEOLOVOGC, TOIG GAAA®Y AVIILETOANYESL TANPDOGEDS
Te Kol KEVAOEMG YIVOUEVNG, MG TEGoOPOG HEV YiveoOul Kwhoelg mepl TOV
mvevpova, TV PEV Tpdtyv Kab fiv EEwbev dépa déyetat, v 6¢ devtépav kad’
fiv tod0’ dmep £6£Eato BVpabev Evtog ahTod mPOg TOV Odpaka peTappel, TV 08
Tpitv kad’ fiv 10 amd 10D BdpaKog GueTEALOLEVOY 0OIC £ig avTOV EKdéyeTar,
v 8¢ tetaptny kab fjv 10 £ VmooTPoRiig &v avT®d Yvouevov BOpale E&epd.
T0VTOV 8¢ TV Kvioeny 600 L&V etvat Stactordg, Ty T E€mbev TV T 4md Tod
Odpakog 600 8¢ GLGTOMAG, TNV HEV dTav 0 ODpaE £p° ADTOV TO TVELUATIKOV
EAkvon, Ty & dtav adTog €i¢ TOV EKTOC Gépa amokpivy” dV0 yap udvat yivovton
mepl TOV 0DdPpOKa, SIOGTOAT| HEV STOV GO TOD TVELLOVOG EPEAKT|TAL, GUGTOAT| &’
4tav TOUTE TOAY AVTOTOIO®D.

Herophilus admits motor capacities for bodies in the nerves, arteries, and
muscles. He thus believes that the lung is the first that naturally tends to dilate
and contract, and then the others. He hence thinks that the activity of the lung
is the attraction of the air from outside, i.e. the air is drawn in by the repletion
occurring from outside. Soon after, because of a second (natural) tendency,
the thorax diverts the pneuma to itself, and when it is full and can no longer
draw it in, it lets the excess flow back again into the lung, through which what
is excreted passes outwards. Since the parts of the body inversely affect each
other, now a dilation, then a contraction of the lung occurs. Since repletion and
emptying occur through reciprocal exchange, four movements occur in the lung:
the first is that through which the lung accepts air from outside, the second is that
through which it diverts towards the thorax the air that it had accepted within
itself from outside, the third is that through which it receives again into itself the
air contracted by the thorax, the fourth is that through which it evacuates to the
outside the air just turned back in it. Of these movements, two are dilations — the
one from outside and the one from the thorax — whereas two are contractions,
one when the thorax draws the pneumatic substance to itself, the other when this
(the lung) excretes air outwards. For only two movements occur in the thorax,
dilation when it draws air from the lung, contraction when it sends it back again
to the lung.

The passage is quite dense and deserves to be properly analysed. Aétius
starts with a rather general remark according to which not better specified kivntikag
dvvapelg are attributed by Herophilus to nerves, arteries, and muscles. This intro-
ductory sentence seems to overlook a fundamental distinction proper to Herophilean
physiology, namely the one between voluntary and involuntary movement. The three
body parts mentioned, in fact, do not share the same motor capacities: while nerves
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and muscles move out of voluntary motion, arteries’ movement is involuntary*. Giv-
en the order in which the parts are disposed, distinguishing them according to the
type of movement they perform does not seem to be the author’s main worry. Strict-
ly speaking, moreover, nerves, muscles, and arteries are neither explicitly involved
within the respiratory process, nor are they mentioned any further. His intention
might rather be that of recalling Herophilus’ strong interest towards the mobility of
body parts, meanwhile introducing the reader to the fact that the process about to be
described, respiration, is connected to the motor capacities of the body.

The protagonist and main agent of the Herophilean respiratory process turns
out to be the lung, whose peculiarity consists in naturally tending to dilate and con-
tract. The other parts (i. e. the thorax) move afterwards, o v dgvtépay dpev.
Whether the lung is the only organ in possession of such a yearning, or it is that which
has such a yearning in the first place (compared to the thorax), depends on wheth-
er one reads povov or mpdtov Opéyesbor’®. Von Staden adopts the first possibility,
therefore translating “the lung alone has a natural tendency of dilate and contract™’;
Mansfeld and Runia opt instead for the acceptance of Diels’ correction of Tpdtov
inspired by the compositum mpoopéyecsOau, that we also find in a parallel passage in
the pseudo-Galenic De Historia Philosopha®. In the case of mpdtov, well correlated
with the later devtépav, the author would be conveying the sequence in which lung
and thorax possess the capacity of dilating and contracting, the lung having it first
and foremost, the thorax only secondarily and consequently (mapokeipuévmg), in so
far as it follows and replicates the lung’s own movement®. In the case of uovov,
one should not take Herophilus to be saying that the lung is the only one, among the
bodily organs, possessing such a capacity. Herophilus recognises the presence of a
number of capacities aimed at regulating bodily activities®’: some of them, specific

45. Galen endorses Herophilus’s attribution of voluntary movement to the “nerve-like class” of body
parts (fr 141 vS). He also endorses, contra Praxagoras, Herophilus’ association of nerves and muscles
with voluntary movements such as palpitation, spasm, and tremor, as well as his attribution to arteries
and heart of the involuntary movement of pulsation (fr. 149 vS).

46. See Mansfeld & Runia 2020: 1721, apparatus, line 25.

47. Von Staden 1989: 321. Despite accepting Diels’ correction, though, they do not apport any mod-
ification to von Staden’s translation.

48. Fr. 143c vS. Content-wise, this testimony adds nothing to the Aétian chapter.

49. Debru offers a rather cautious interpretation according to which the lung’s movement «laissait
inexpliqué le contréle du mouvement thoracique, a moins qu’Hérophile ait congu sa double respiration
pulmonaire et thoracique selon deux principes différents, ce qui n’apparait pas clairement d’apres les
témoignages» (Debru 1996: 89).

50. Such a faculty-based explanation of the physiological phenomena, particularly appreciated by
Galen, has nevertheless a significant difference with Galen’s own application of it: as well put by von
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to the soul, are associated with nerves and responsible for perception and voluntary
motion; others, specific to nature, are independent from the nerves and responsible
for involuntary motion®'. The lung, possessing a faculty of the latter kind, is hence
not an isolated case: a parallel process in which the natural faculty of (involuntarily)
dilating and contracting is transmitted from a part of the body to another is that of
the arterial pulse. Galen reports that the heart, according to Herophilus, is «a source
of the faculty which dilates the arteries»®. More specifically, such faculty «flows
to them through their coats» (310 TOV yrtdOVOV Erppéovcay Exey TNV TTap’ OOTOIG
Svvauv) so that «they dilate in a manner similar to the heart itself» (] ypduevon
napanAncing avtf] 1 Kopdia dtauocteAldpevar)’®. Without going into much detail
for now, it is sufficient to notice that in the case of arterial pulse the transmission
of movement between heart and arteries is made explicit: the arteries do not have
themselves the dOvouig of dilating and contracting, but they receive it from the heart
through the arterial coats*. By contrast, the means through which such a faculty
passes from the lung to the thorax is not stated in the Aé&tian text. Another import-
ant aspect differentiating vascular motion and respiration deserves to be mentioned:
while arteries and heart are told to dilate and contract at the same time with respect
to one another®, lung and thorax dilate and contract inversely to one another, and

Staden, Herophilean faculties are «thoroughly secularized; no claim of divine designer or divine force
is made for them» (von Staden 1996: 87).

51. For the former kind, see frr. 141, 143c, 81 vS; for the latter, see frr. 141, 143-5 vS. Herophilus’
distinction between natural-involuntary and psychic-voluntary movement probably stems from his an-
atomical discoveries concerning the nervous system, and in particular from his individuation and dis-
tinction of sensory and motor nerves, the latter in charge of voluntary movement. The fact that the soul,
through the nerves, attends bodily movements, does not allow the conclusion that all bodily movements
are mediated by the soul: in this sense, Herophilus’ exploration of involuntary movement shows his
commitment to the principle according to which «for nature’s activity, the soul is not responsible» (von
Staden 2000: 90).

52. Fr. 145a vS, transl. Furley & Wilkie 1984.

53. Fr. 144 vS, transl. Furley & Wilkie 1984.

54. Concerning this particular issue, Galen agrees with Herophilus contra Praxagoras and Philoti-
mus, who attributed the arteries an innate ability to pulsate (De puls. diff., 4.2, 701-3 K. = fr. 9 Lewis;
PHP, 560-2 K. = fr. 10 Lewis). Erasistratus was only in partial agreement with Herophilus, for he also
put the arteries’ movement in dependence of the heart, but the flowing of pneuma from the heart, rather
than a dvvapuc, makes the arteries pulsate (fr.110 Garofalo). Harris 1973: 182: «Herophilus did not
accept this [Praxagoras’] theory of independent pulsation of arteries, but maintained, as Galen did after
him, that they received the power of pulsation from the heart, though he did not interpret this transmis-
sion of power, like Erasistratus, in mechanical terms». Erasistratus’ position was in fact not dissimilar
to that of Asclepiades, who believed pulsation to be the result of the flowing of pneuma toward the fine
particles present in the arteries (De puls. diff., 4.2, 714 K.).

55. Fr. 144 vS.
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not at all times*. Even though both based on involuntary movement, therefore, the
two mechanisms do not perfectly overlap and should be compared with due cau-
tion. That being said, von Staden’s adoption of uévov seems motivated by his own
interpretation of the Herophilean respiration. He writes: «Herophilus ascribed to the
lungs themselves and to the thorax a natural tendency to dilate and contract. “The
drawing in of pneuma from outside accordingly is the activity of the lung alone”,
he said, not of the heart»”’. The opposition between lung and heart is nevertheless
absent from the text, the purpose of which does not seem that of trying to highlight
the marginality of the heart in the Herophilean explanation of respiration, but rather
that of clarifying the primacy of the lung, possessor of a natural capacity of dilating
and contracting, gua initiator of the process.

1. The respiratory movements

The lung’s évépyewn, the author says, consists in its attraction of external
pneuma. Then the thorax dilates, too, following the lung’s dilation, and draws in
pneuma from the lung until its own replenishment. Once full, it sends the surplus
pneuma back to the lung, from where it gets expelled outwards. The pneumatic sur-
plus (10 meprrtov) mentioned here could be interpreted, as pointed out by von Staden,
either as the pneuma exceeding the thorax’s maximal capacity or as the pneumatic
substance remained undistributed or unneeded®®. He opts for the latter alternative,
but both options remain plausible. Lung and thorax, the doxographer underlines,
during their exchange of pneuma, simultaneously perform opposite activities: while
the lung expels pneuma, the thorax receives it; vice versa, while the thorax expels
pneuma, the lung receives it. The reader is then provided with a more detailed expli-
cation of the sequence of the lung’s movements, which goes as follows:

(1) the lung firstly dilates and lets the outer pneuma in (diastole). The tho-
rax does not partake in this phase.

(i) The lung contracts (systole) and emits the pneuma that is in turn drawn
in by the dilating thorax (diastole).

56. See discussion infra.

57. Von Staden 1989: 261.

58. Von Staden 1989: 261. There is a gap concerning the way in which pneuma gets distributed
throughout the heart and arteries (and possibly nerves) in the extant Herophilean testimonies.
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(ii1) The lung dilates again (diastole), receiving pneuma back from the tho-
rax. Pneuma is here referred to as cvoteAldpevov (“contracted”, “redu-
ced”), in so far it has just undergone a thoracic systole.

(iv) The lung eventually contracts once again (systole) and expels the just
received pneuma to the outside. During this last phase the thorax does
not move. Then the cycle starts again.

It is made clear that, whereas the thorax has only one source for pneuma (the
lung), the lung has two, namely the external atmosphere and the thorax itself. Hence
the four lung’s movements, two diastolic and two systolic, have only two move-
ments of the thorax as their counterpart: the thorax’s diastole, when it receives pneu-
ma from the lung, corresponds to the lung’s first systole (ii); its systole, during which
it emits pneuma back to the lung, corresponds to the lung’s second diastole (iii).
The thorax partakes neither in the first lung’s diastole nor in its second systole. The
itinerary followed by the pneumatic substance within the body is unambiguously
described by the verbs petappém and avtipetappém: the former («flow differentlyy,
«change from one side to the other») describes the movement of pneuma changing
its flow internally from the lung fo the thorax, while the latter (“flow back”) indicates
the movement of pneuma flowing back from the thorax to the lung. Pneuma follows
a very specific, linear direction, namely from the outer atmosphere into the lung,
then into the thorax, back to the lung again, and finally back outwards.

A question may rise from the difference in number between the movements
of the lung (four) and those of the thorax (two): if it is true that lung and thorax are
affected inversely to one another (T®v COUATIKOY POV AVTITAGYOVTIOV GAANLOLG),
why then does the thorax not partake in all four pulmonary movements? Had it not
been an important detail, hardly would have the author underlined, in the very last
sentence of the passage, that the thorax performs only two (600 pévat) movements. I
would propose to inscribe such a detailed description of the sequence of respiratory
movements within the discourse of perceptibility of movement. Indeed, we know
from Galen that Herophilus engaged with the problem of the perceptibility of systole
and diastole in the context of arterial motion, speaking of the systole «as though it is
perceptible»*®. Neither should such a worry appear out of place, given the advance-
ments Herophilus made in the diagnostic of the pulse, where touch was the means
through which the pulse itself was perceived, measured, and used to determine the
patient’s state of health®. There is no reason, then, to infer that the Herophilean

59. Fr. 160 vS.
60. «Upon entering to visit a patient, he [Herophilus] would set up his water-clock and feel the pulse
of the person suffering from a fever. By as much as the movements of the pulse exceeded the number
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reflection upon the perceptibility of contraction and expansion of body parts should
have been limited to the pulse-lore: rather, I believe that the distinction between
pulmonary and thoracic movements might underlie a similar reflection. Herophi-
lus, we know from another chapter of the Placita, distinguished between motion
that is observable by reason and sense-perceptible motion (Kivcemg TV HEV AOY®
Bewpnty, Vv & aicOntv)®. The insistence on the difference between the four
pulmonary movement and the two thoracic ones could be interpreted, then, as a sort
of caveat: despite the perceptibility of only two thoracic movements, there is more
happening underneath, that is to say, the lung contracts and expands twice as much
as the thorax.

11I. Final thoughts

If we do not concentrate on what it lacks, the Aétian report of the Herophil-
ean explanation of respiration presents us with some interesting inputs: first and
foremost, like Empedocles’ and Asclepiades’, it concerns movement. The purpose
of respiration is, as a matter of fact, not included in any of these reports, being they
rather aimed at the clarification of the physico-mechanical functioning of the re-
spiratory process in terms of the movement of the bodily parts and fluids involved.
The agent of respiration is made explicit in all cases: blood to Empedocles, the fine
particles within the thorax to Asclepiades, the lung’s natural capacity of contracting
and dilating to Herophilus. The only thermo-related reference concerns Empedocles,
who is also the only author admitting the presence, within the body, of innate heat.
Asclepiades stands out in so far as he is the only one explicitly regarding respiration
as a “mixed” physiological process, namely both voluntary and involuntary, prob-
ably implying the involvement of the soul therein®>. Herophilus, on the other hand,

that is natural for filling up the water-clock, by that much he declared the [patient’s] pulse too frequent
— that is, that [the patient] had either more or less of a fever» (Fr. 182 vS, transl. von Staden 1989). Such
a practice reflects his overall «aspiration to deal with all bodily phenomena, large and small, normal and
abnormal, with as much precision as possible, and to achieve such precision by mathematical or other
quantitative means whenever possible» (von Staden 1996: 90).

61. Placita,1.23,9. In the same chapter Asclepiades is attributed the view that all movements, on the
contrary, are sense-perceptible.

62. Galen, too, gives an account of respiration as a “mixed” movement, for the muscles’ movement
is, according to him, psychic and voluntary: «il movimento della respirazione [...] ¢ azione del diafram-
ma e dei muscoli del torace, come ¢ dimostrato nei libri Sulla cause della respirazione; ¢ dunque opera
dell’anima, e non della natura, se € vero che muovere i muscoli ¢ opera sua». (De Motu Musc., 11. 442-3
K., transl. Rosa 2009).
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presents us with a detailed account of respiration as an involuntary (hence non-psy-
chic) movement hinged upon the natural capacity of the lung to dilate and contract.
In this respect, his explanation fits within the “dynamic” model he adopted in order
to give reason of bodily functions. His audacity in the field of anatomical inquiry was
in fact accompanied by a rather cautious (Galen would have said “shy”)® approach
to actiology. «Let the appearances be described first, even though they are not pri-
mary»®: the medical practitioner must rely on what is visible, even though what is
visible is not necessarily sufficient to an exhaustive comprehension of physiological
phenomena, nor is it always at one’s disposal. Such a tension between the visible and
the invisible, the perceptible and the imperceptible, lies at the very basis of Heroph-
ilus’ inquiry of the human body, extraordinarily lucid in defining its own limits: he
was indeed aware, Galen reports, of the fact that «the faculties that control us are
discovered on the basis of other things that become apparent, not simply on the basis
of the act of looking at the parts»®. Respiration should be inscribed, then, precisely
within such a frame: a fundamental involuntary process (together with digestion
and pulsation) showcasing one among the many natural faculties at work, consist-
ing of four pulmonary movements and two thoracic ones, probably not all equally
perceptible. For these reasons I find Grimaudo’s statement, according to which «in
Erofilo il nesso AMoyw Bempntodv risulta attestato in via del tutto episodica»®®, a little
ungenerous. On the contrary, I believe that Herophilus’ contribution to the discourse
revolving around the theoretic observability of phenomena, far from being marginal
or occasional, deserves to be equally analysed and recognised as his paramount con-
tribution to the field of anatomy, constituting a fundamental part of his epistemology.
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