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Introduction

In Alexandria at some point in the early third century BC, Herophilus of Chalcedon
identified the nerves as a distinct system within the body, traced their origins to the brain, and
recognised their role in transmitting sensation and voluntary motion. His discovery was based
on dissection and vivisection, not only of animals, but also of human beings. Herophilus’
younger contemporary Erasistratus also integrated these findings into his rather bolder
physiology. The implications of this discovery were of course wide-ranging. From a modern
perspective, it is now widely celebrated as having established, for the first time on something
like a scientific basis, that the brain has more or less the functions that we now ascribe to it.
Likewise, in antiquity, Galen relied heavily on Herophilus’ discovery in his proof that the
rational soul is located in the brain. As we shall see, it also had an impact on Stoic
psychology. What exactly Herophilus and Erasistratus saw as its implications, however, is a
different question, and the difficulties in answering it are considerable given the state of the
evidence.!

The Aétian Placita tradition reports that Herophilus and Erasistratus each had answers
to the question of the location of the hégemonikon:*

On the hégemonikon. Plato and Democritus [say that it is] in the whole head. Strato
[says that it is] in the ‘mid-brow’. Erasistratus [says that it is] in the membrane of the
brain, which he calls the epikranis. Herophilus [says that it is] in the cavity of the
brain, which is also its base. ... etc.

The membrane mentioned in the Erasistratean entry presumably refers to both the pia and
dura mater together, which he certainly distinguished.? In the Herophilean report, the ‘base’
of the brain refers to the cerebellum. These testimonia have been highly influential in recent
assessments of the broader theoretical contexts in which the newly discovered nervous
system played a role for these doctors.*

! The fragments of Herophilus and Erasistratus are collected in von Staden 1989 and Garofalo 1988

respectively.

2 Ps.-Plut. Plac. 4.5, Tgpi 1od fyyepovikod. (1) Idtov Anuodxpitog &v 6An T ke@aAfy. (2) Ztpdrov &v
pecoppv. (3) 'Epacictpatog mepi Ty piviyya tod £yke@diov, fjv émkpavida Aéyet. (4) Hpoeihog €v i) Tod
€yke@aiov Kotkig, fTig €oti kol faois ... See too Theodoret 5.22, doa 8¢ kol mepl TG TOD NYELOVIKOD YDPOG
dmvéydncav Tpog aAAA0LG pédtov drayvdvarl. (1) Inmoxpdng pev yap kol Anuoxprrog kai [TAdtwv év
€yke@aim todTo idpdobar ipikacwv. (2) 6 8¢ Ztpdtmv &v pecoppdw. (3) ‘Epacictpatog 6& 6 iatpog mepi Tv
oD €yKeQaAov punviyya, fiv Koi émkpavida Aéyet. (4) Hpdothog 8¢ €v i) Tod €ykepdiov koMa ... Tert. DA 15.5
and Cael. Aur. Cel. Pass. 1.8.53 offer additional witnesses to the Placita reports. For a detailed overview of the
Placita tradition on this question, see Mansfeld (1990), 3092-108.

3 See below on Erasistratus’ anatomy of the brain. The term émicpavic attributed to Erasistratus here has been
suspected by some, but I do not think that the emendation suggested by Diels 1879: 207-9, is warranted.

4 E.g. von Staden 2000: 87, ‘Herophilus’ remarkable anatomical explorations ... not only allowed him to confirm
that the brain is the centre of all psychic activity, as several predecessors had claimed, but also to specify more
precisely than any precursor the location of the soul’s central “ruling part”’; Cambiano 1999: 601, ‘Thanks to
this (dissection) Herophilus was able to observe the ventricles of the brain and to show in one of these the site of
the central psychic organ’; Solmsen 1961: 192-3, ‘[Erasistratus] evidently, like Herophilus, placed the
hegemonikon or organ of thought in the cerebellum.’



In this paper, however, I shall argue that the Placita testimonia on Herophilus and
Erasistratus are significantly misleading in a number of ways. A closer look at the remaining
evidence reveals a rather more complicated picture, and there are indications that their
particular concerns were in some respects different from what has often been assumed.
Specifically, I shall try to show that neither doctor singled out the brain or its meninges as the
location of the hégemonikon, as the Placita testimonia tell us, and that in fact they did not
have a theory of a hégemonikon at all. The functioning of the human body for them involved
complex processes spanning multiple organs and mediated by multiple fluids. Voluntary
motion and sensation were only two among a wider array of fundamental physiological
functions; other, no less fundamental, functions were also closely associated with the heart.
Nor do mental phenomena such as rational thought, memory, emotions, etc., appear to have
been associated with the brain or its meninges, or indeed any bodily organ. The functions
which were associated with the nerves (and through them the brain or its meninges) were all
thought to be mediated by the physical substance of pneuma, but there is no sign that
Herophilus and Erasistratus attempted to account also for other mental functions. Such
functions, I shall suggest, may have been thought to belong properly to the soul, and as such
were of questionable relevance to the medical art, at least according to Herophilus and
Erasistratus. The reports on their views regarding the hégemonikon will have arisen, not from
their original writings, but from Chrysippus’ response to the physiology of the nervous
system in his treatise On the Soul. Chrysippus will have addressed the nervous system only
insofar as it had a bearing on the question of the location of the hégemonikon. The fact that
this Stoicising version of Herophilus and Erasistratus’ views has in some ways been taken at
face value is perhaps also connected to a tendency to assimilate early Alexandrian neurology
too readily to a modern understanding of the brain.

I shall begin by examining the evidence we have for Herophilus’ and Erasistratus’
analysis of the brain and nervous system separately, before attempting to assess the general
character of their theories and their principal concerns. I shall also consider the degree to
which they believed that the inquiry into the soul and its interaction with the body properly
belonged to the medical art at all. The subsequent section will take a close look at how
Chrysippus responded to the physiology of the nervous system in his treatise On the Soul, and
will argue that his discussion is a plausible source for the erroneous attribution to Herophilus
and Erasistratus of opinions on the location of the hégemonikon. Finally, I shall consider how
a similar fate may have befallen Strato of Lampsacus in regard to his views on the same
subject.

Herophilus

Studies by Friedrich Solmsen and Heinrich von Staden have put it beyond reasonable
doubt that Herophilus was indeed the first to isolate the nerves as a distinct anatomical
structure within the body, and to ascertain their function in mediating both sensation and
voluntary motion.” He regarded the nerves, however, as basically similar to the various cords,
tendons and ligaments for which the term neuron had previously been used, but differentiated
them by their sensory and motor function. This is attested for example by Rufus of Ephesus:
‘according to Herophilus, some neura are voluntary <and sensory?>, which grow from the
brain and spinal marrow, while some grow from bone to bone, others from muscle to muscle,

> See esp. Solmsen 1961 and von Staden 1989: 159-60.



which also bind together the joints’.® Galen refers to the same division of types of neuron,
where he probably has Herophilus in mind: ‘but if you want to confuse the names, as most
have done since Hippocrates’ time, call them all neura but say that there is a three-fold
distinction among them, those from the brain and spinal cord being sensory and voluntary,
those without sensation being ligamentous, and third, in addition to these, are those that grow
from the muscles as they become cord-like’.” The focus on specifically voluntary motion, that
is, motion katd wpoaipestv (literally ‘in accordance with choice’) stems from Herophilus’
recognition, as we shall see, of the separate, natural motion involved in such phenomena as
the arterial pulse, which is not under our control.®

As for the brain, Herophilus distinguished its four ventricles, and believed that the one
in the cerebellum has greatest significance: ‘Those who consider this cavity [sc. the fornix] to
be a fourth ventricle say that, of all the ventricles in the entire brain, it is most dominant.
Herophilus, however, seems to think that not this ventricle, but the one in the cerebellum
(parenkephalis), is more dominant’.” This of course immediately recalls the Placita reports
which have Herophilus locating the hégemonikon ‘in the ventricle of the brain, which is its
base’. Nonetheless, Galen is not suggesting here that the ventricle in the cerebellum is the
most important part of the body, but only that it is more important than the brain’s other
ventricles.

It is a crucial point for understanding the subsequent debate that, as noted, Herophilus
used the term neuron, not only for what we would recognise as nerves, but also for the
various other ‘cord-like’ structures in the body, such as tendons and ligaments. The confusion
this has caused is certainly regrettable, but Herophilus may well have had good reasons for
using the same term for all such structures. Direct continuity between the nerves, tendons and
ligaments seems to have been envisioned. Galen describes the composition of such structures
as follows: ‘the nerve in each muscle separates into fibres and mixes and intertwines with the
fibres from the ligaments, and then a single nerve-like structure, the product of their union,
grows out from the body of the muscle, the so-called tendon’.!? It seems plausible that this
idea of tendons being made of nerve fibres fused together with ligamentous tissue could, in
its essentials, go back to Herophilus. Galen attributes to him the concept of a ‘nerve-like’ or
perhaps better ‘tendon-like class’ (10 vevp®oeg yévog) of bodily parts, which included the
nerves, ligaments and tendons: all were of the same type.'! In what follows, I shall reserve
the term ‘nerves’ for what modern biology would recognise as nerves; otherwise, I shall
speak of neura in general.

¢ Herophilus T81 von Staden = Rufus of Ephesus, Anatomy of the parts of the body 75 [pp. 184-185 Daremberg-
Ruelle], xatd 6& Tov ‘Hpogilov 6 pév ott TpoatpeTikd <kai aicOntica (?)>, & kol &yetl TV EkQuoty amd tod
€yKeAAOL Kol vOTLoiov poehod, Kol & v amd 06Tod gig 00TodV EUupideTal, O 68 Gmd PLog €ig pdv, 6 kol cuVOET
T apOpa.

7 Gal. PHP 1.9.10 [p. 96 de Lacy], i 8¢ kai cuyygiv Bovroto Ta¢ mpoonyopiog dg oi mAeloTol TV ped’
‘Inmokpdrn, KaAer pev dravta vedpa, dtapopdg 6& &v adTolg AEYe TPITTAG, 0iCONTIKA LEV Kol TPOUUPETIKA T €&
€YKEPAAOL Kol VOTLOIOV TEPLKATA, GUVOETIKA 08 TA GvaicOnTa, Kol Tpita ETL TPOG TOVTOLG TA £K TOV OBV
amovevpovpévav euopeva, after de Lacy.

8 A similar terminological distinction is made, for example, by Aristotle, at P4 657a 37-b 1, on non-voluntary
blinking to prevent things getting in the eyes: koi 10010 00K €k TPOAPEGEMG, GAL’ 1| OO EmOINCE.

° T78 [T138] von Staden = Galen, De Usu Partium 8.11 [i 484 Helmreich], xoi oic ye Tetdptn T1¢ abyTr Kothio
VEVOHIGTOL, KUPLOTATY EIvai pacty adTiv anacdv Tédv kad’ dAov 1ov &yképatov. Hpoeihoc pmy od tadTny,
GALG TNV €V TH] TapeyYKEPUASL KUPLOTEPAY E0IKEV VITOAOUPAVELY.

10 PHP 1.10.14 [p. 98 de Lacy], Avépsvov yap €i¢ vog &v kdoto pol 1o vedpov avopiyvotai te kol StamhékeTat
TG €k TV cVVSEGUOV 16Ty, et €€ dpeoiv Ev T veup®ddec odua yevvney ékevetal Tod GOUOTOC <ToD> Hvdg O
TPOGUYOPEVOLEVOG TEVOY, trans. de Lacy.

!1'See von Staden 1989: 255-6.



A key issue here is how Herophilus analysed the nervous system’s basic functions of
mediating perception and voluntary motion in the broader context of human physiology. How
exactly did these fit in with the body’s other functions? According to an offhand remark
made by Galen, Herophilus believed that there are four capacities (dvvdpueig) which regulate
living things:'?

Then they (i.e. Archigenes and his followers) inquire which cause moves the arteries,
and they omit nothing Herophilus wrote on this; but when his theories make a
difference for the practice of the art, they no longer mention at all whether what
Herophilus wrote is correct or incorrect. For God’s sake, wouldn’t it be much better
not to inquire about the fact that four capacities were said by Herophilus to govern
living beings, or to argue bitterly and to speak against him concerning those things at
least, but rather, if they did wish to revile and refute him for talking idle nonsense, to
mention such of his views as are clearly in conflict with what is evident?

This specific number of four is striking. Unfortunately, however, only one of these capacities
is clearly identified in our sources. The passage quoted is important for context: the physician
Archigenes and his followers'® are being criticised by Galen for getting embroiled in
tangential and arbitrarily chosen doctrinal disputes with Herophilus over pulsation. Galen
makes it clear that they had attacked Herophilus’ basic analysis of four capacities specifically
in relation to the question of what causes arterial motion. Our evidence, though scanty, offers
some indication of why they should have done so. Herophilus believed that the arteries, being
continuous with the heart, dilate thanks to a capacity which flows from it throughout their
coats.'* But the Aétian Placita identifies in Herophilus’ theory a basic ‘motive capacity’
(ktvnTkn dvvopg) which is responsible not only for arterial motion, but also for the motion
associated with neura and muscles; to quote: ‘Herophilus recognises a motive capacity in
bodies, in the neura, arteries and muscles’.!> The hypothesis that this motive capacity
represented one of the four fundamental capacities would also immediately explain why
Archigenes, in the restricted context of arterial motion, should have discussed the general,
fourfold division of capacities which regulate living things. Thus Archigenes’ discussion will
have begun from Herophilus’ positing a fundamental motive capacity as part of his
explanation of arterial motion, and moved from there to criticism of his overall account of the

12 T184 von Staden, after von Staden, gita tig u&v 1 kivoboa tag dptnpiog aitio {nrodot kei @V &ig 1000’
‘Hpopil® yeypappévav obdgy mapadeinmovot, Tdv &’ gig Ta Epya TG TéYVNG dlapepdvImv Bewpnudtov, odt’ &l
KaA®C oD’ &l pn) KaAdc Eypayev Hpoerhoc, o0devdg Tt péuvnvar @ mpdg Tdv Bedv, o ToAD péviot BéATioV
v 1 wepi Tod térTapac Vo’ Hpoeilov AéyecBon tag Stotkovoag T (Mo Suvapelc {ntsiv, inde mikpdc Epilew te
Kol avtiléye ant@® mepi ye toutev, O’ glnep £BovAovTo katafdiie e kai dteEeléyEat adToOV €iKTl
Anpodvta, TV To100TOV aToD PyNUoVeELELY, O Pavep®dg Toig Evapyéot payetal; Soranus independently uses the
same terminology in another Herophilean testimonium, in a way which tends to confirm this analysis of
regulating faculties as a core aspect of Herophilus’ theory, at T193 von Staden: ‘In his Midwifery Herophilus
says that the uterus is woven from the same things as the other parts and regulated by the same faculties (bnd
TAV a0tV duvapemv drokeicBar)’. Cf. also Anon. Lond. xxii 36-xxii 49.

13 For the identification of Galen’s opponents as the followers of Archigenes, see earlier at Dig. Puls. 2.2 [8.853
K.], where Archigenes is named as the doctor who states that the pulse of a child is small, like those later at
T184 von Staden just before the passage quoted.

14 T144 von Staden, toic 8¢ mepi OV Hpdpihov dpéoket Tag dptnpiog cuveyeic oboog T kapdig S 16V
YITOVOV ETIPPEOVGOY EXEWV THV TTap’ oDTOIC SHVOLLLY, T YPOUEVOL TOPATANGinG ot TH Kopdig Stacteldpsvor
uev éAkovot mavtoyobev, 60ev dv dvvavtal, TO TANPOGOV avT@V TNV dlacToAny. See also T145a, T155 von
Staden, with von Staden 1989: 270-1. Herophilus’ teacher Praxagoras, by contrast, believed that the arteries
themselves had their own innate and independent faculty to pulsate: Praxagoras frr. 9-10 Lewis = fr. 28 Steckerl
= Gal. Diff. Puls. viii 702 K. and PHP 6.7 [p. 404-6 de Lacy]; see Lewis 2016: 222-9 for discussion.

15 T143b von Staden, Hpopirog 8¢ dHvapty droreinel tepi 10 cOpoTo KvnTikiy &v vevpoig kai &v dptnpiong kol
€V noot.



four capacities. It is easy to see why Galen might have objected to Archigenes’ misguided
choice of target, especially since, from Galen’s point of view, there were more glaringly
mistaken aspects of Herophilus’ doctrine which Archigenes apparently left untouched — such
as his refusal to acknowledge that children have a small pulse, which is the subject of the
discussion in the immediate context of Galen’s complaint here.

So it seems clear that a motive capacity was one of the four fundamental capacities in
Herophilus’ analysis of human functioning. However, Herophilus introduced a subdivision,
positing different kinds of motion in the animal body, transmitted by different means. Within
the motive capacity, he distinguished two types: voluntary (or prohaeretic) motion, and
natural motion. Natural motion included arterial pulsation, whereas voluntary motion was
carried out by the nerves (and through them the ligaments, tendons, and muscles). This
opposition between natural and voluntary motion is clearly set out in another Herophilean
testimony. According to the author of a Synopsis on Pulses, possibly Rufus of Ephesus,
Herophilus believed that:!¢

... the pulse at all times attends us involuntarily (drpoaipétmg), since it also exists
naturally (pvok®dc), whereas the others (i.e. palpitation, spasm, tremor) obey our
volition (mpoaipéoet), when the parts are pushed outwards often and depressed.

Hence, in identifying the nerves as mediators only of voluntary motor function, Herophilus
was forced to offer a different account of the non-voluntary motions in the body: as we have
seen, the pulsation of the heart and arteries was due to their own innate, ‘natural’ faculty.

According to Herophilus, voluntary motion functions by means of the pneuma that
flows through the nervous system.!” This pneuma is derived ultimately from respiration, as
confirmed by a chapter from Aétius’ Placita on whether the foetus is an animal:'®

... Herophilus recognises only natural motion (kivnowv puoiknv) in foetuses, not
pneumatic. (He thinks that) the nerves are responsible for motion; and that (foetuses)
become animals at the point when, having been brought forth, they take in some air.

Foetuses cannot be classed as animals since they possess only natural motion, and not the
pneumatic motion that is taken to characterise this class of living being. Given Herophilus’
distinction between natural motion and voluntary motion elsewhere, it makes excellent sense
to identify this pneumatic motion with voluntary motion, which was certainly transmitted by
the nerves, and to take this voluntary type of motion as the criterion that separates animals

16 T149 von Staden = Rufus (?), Synopsis on Pulses 2 [p. 221 Daremberg-Ruelle], koi 1OV p&v couypov
ampoopETag NUIV ThvToTe TaPaKoAoVOsTY, el Kol PUGIKGHC VTAPYEL, TabTo 88 slvon kai &v T NueTépa
TPOALPECEL, ATOTIECHEVTOV TOALAKIG Kal BapuvBévtov TdV Hepdv.

17 Von Staden 1989: 257, and 2000: 89, is doubtful concerning the presence of pneuma in the motor nerves,
based on a passage in T141 von Staden = Gal. Trem. Palp. 5 [vii 605-6 K.], where Galen criticises Herophilus
for not recognising that ‘the body of the nerves is not itself the cause of motion but rather its instrument,
whereas its moving cause is the faculty which extends through the nerves. Here I reproach him for not having
distinguished faculty from instrument’. Von Staden argues at 1989: 257, that ‘[i]f Galen’s criticism is accepted
as valid, Herophilus attributed voluntary motion to the motor nerves, ligaments, tendons, and muscles ..., but did
not introduce another faculty or medium such as motor pneuma’. But this rests on a conflation in what von
Staden refers to as the ‘faculty or medium such as motor pneuma’: while pneuma can be a medium, it cannot be
a faculty. So Galen cannot have been talking about pneuma at all in Herophilus’ account here, its absence or
otherwise, and therefore this passage does nothing to cast doubt on the conclusion drawn from other testimonia
that Herophilus’ motor nerves contain pneuma.

18 T202 von Staden = Aét. Plac. 5.15.5, &l 10 &uBpvov {Hov- ... Hpdeihog kivnow dmoleinet guouctv Toig
guppoorc, ov TvevpaTknV: THg 8¢ Kvnoewg aitia vedpa- tote 8¢ (Ha yivesHat, dtav mpoyvbévta Tpocidfn T
0D G€pog.



from lower classes of living being.!” The point here must be that although foetuses have a
nervous system, it is not active since it has not yet been filled by the pneuma drawn from
respiration, which first occurs at birth. Hence they cannot move themselves deliberately, as
animals do, yet they certainly possess the natural motion of pulsation, and presumably the
various other motions which foetuses can be observed to make in utero — for Herophilus,
these must have been involuntary.

For present purposes, the main thing to observe is that the motive capacity, present
only in the arteries, neura and muscles, was subdivided into two types of motion, each with a
distinct source: voluntary motions, mediated by the nervous system, originate in the brain,
while natural motions begin in the heart.

As noted, we have no direct evidence naming the other three fundamental capacities
in Herophilus’ physiology, and any suggestions must remain entirely speculative.
Nevertheless, given that Herophilus assigned perceptual function as well as voluntary motion
to the nervous system, the inclusion of a fundamental perceptive capacity in his system looks
like an obvious possibility. Its origin he would presumably have located in the brain, insofar
as the nerves issue from there. Similarly, the fundamental importance of the digestive process
to medical accounts of human physiology and pathology might recommend a nutritive
capacity as another of Herophilus’ four. Possible connections with Aristotelian biology,
according to which living creatures are characterised principally by nutritive, locomotive,
perceptive and intellective capacities, may offer further support for these particular
suggestions. Whatever the case, however, the fundamental importance of the heart must have
been recognised. The Anonymus Londinensis papyrus reports that Herophilus believed
nutrition to occur by means of blood transmitted mostly through the arteries and to a lesser
degree through the veins.?’ For Herophilus, the arterial system, and possibly also the venous,
originated in the heart.?! The importance, especially diagnostic, which the pulse held in his
medical system would certainly have emphasised the significance of the heart.??

It is also worth emphasising that Herophilus undertook a comparative anatomy of
humans with various animal species. In fact, it seems likely that the availability of human
bodies will have been highly restricted, and the majority of his dissections may have been
carried out on animals.?* But any phenomena connected with the nervous system that
Herophilus might have observed in his dissection and vivisection of human beings would
have been equally observable in animals. The nervous system’s responsibility for voluntary
motion and perception, each transmitted by pneuma, will have been the same across human

19 Others have suggested (cf. von Staden 1989: 257-8), on the other hand, that ‘pneumatic motion’ might
alternatively refer merely to respiration, but this ignores Herophilus’ attested distinction between types of
motion. Nor does it make sense of the argument, since it would no longer be clear why foetuses should be
disqualified as animals: as Aristotle had observed, not all animals respire (e.g. Resp. 1, 470b 9-10). For
deliberate motion as a unique capacity of animals, see e.g. Pl. Tim. 77b-c; Arist. DA 2.3, 414a 29-b 2; ibid. 3.9,
432b 8-19; Gal. Nat. Fac. 1.1 [ii 1 K.]. Herophilus believed that the lungs do not themselves partake of the
motive capacity, but merely ‘grasp at’ dilation and contraction, according to T143 von Staden = Aét. Plac.
4.2223.

20 T146 von Staden = Anon. Lond. xxviii 46-49 [p. 66 Manetti], 6 pévtot ye Hpo@ihog dvavtimg Sieidn|pe[v]:
ofeto[1] y(ap) mAeiova p(gv) yi(veo)B(ar) avadoow | év taig aptnpiolg, fiocova 08 &v | Taic eAeyi d1d dV0
tavt[a]- (‘Herophilus, however, has taken the opposite view. For he thinks greater distribution (of nourishment)
occurs through the arteries and less through the veins for the following two reasons’).

2! Galen reports that Herophilus felt at a loss as to which organ should come first in his exposition of the venous
system (T115 von Staden = Gal. PHP 6.5.22 [CMG V 4, 1,2 p. 392 de Lacy]).

22 See von Staden 1989: 262-88 for Herophilus’ views on the pulse.

23 See von Staden 1989: 140 and n. 3, 158-9, 179: Herophilus regularly referred to animal anatomy alongside
that of humans, and his anatomy of the rete mirabile must be based on an ungulate.



and animal species. It is not surprising, then, that our evidence shows no sign of any interest
on Herophilus’ part in the physiology of higher rational functions, such as thinking, memory,
etc.

Herophilus’ conception of the functioning of animals was a highly complex one,
comprising processes which spanned multiple organs and vessel systems. There were four
fundamental capacities, one of which was the motive. The motive capacity itself
encompassed different forms of motion: ‘natural’ motion, such as the arterial pulse, had its
origins in part of the heart, while voluntary motion was mediated by nerves arising from
within the brain. But these major organs played only a partial role within system-wide
processes. The lungs and thorax, for example, were responsible for drawing in the pneuma
and distributing it to the nervous system, which then transmitted sensation and voluntary
motion. The media by which these capacities functioned varied considerably too: fluid
substances, such as blood and pneuma, were required for mediating processes involved in
nutrition, voluntary motion and sensation, while other types of bodily motion could be
transmitted directly, through a natural capacity, to solid anatomical structures such as the
arteries. These various processes were clearly integrated, with the different systems closely
interacting, and their malfunction of course led to the pathological phenomena which it was
the doctor’s job to correct.

Erasistratus

Erasistratus’ physiology was based on the interaction between three principal systems
in the body, the arterial, venous and nervous.?* Each had its own origin, proper fluid content,
and distinct functions: the arterial system originated in the heart’s left ventricle and naturally
contained only ‘vital’ pneuma; the venous originated in the heart’s right ventricle and
naturally contained only blood; and the nervous system had its source apparently in the
brain’s meninges, and contained only ‘psychic’ pneuma. The arterial system was responsible
for basic physiological functions such as digestion, the venous system for transmitting
nutriment, and the nervous system for transmitting voluntary motion and perception, just as
Herophilus believed. These three systems, which Erasistratus apparently referred to as a
triplokia, or ‘threefold network’, permeated the entire living body, while the remaining
organs, bones, etc., formed its basic structure, to which Erasistratus gave the general term
‘parenchyma of nutriment’.

For Erasistratus, as for Herophilus, the pneuma which is contained in the arterial and
nervous systems is ultimately derived from breathing. According to his physiology, air or
pneuma passes into the lungs and from there into the heart; then the heart pumps the pneuma
from its left ventricle throughout the arterial system, including the carotid arteries which lead
to the head. Some of this ‘vital’ pneuma thus makes its way into the nerves and there
becomes the ‘psychic’ pneuma with which we sense and move ourselves voluntarily.
According to Galen, Erasistratus believed that it is specifically in the brain’s meninges that
the transfer of pneuma takes place between the ends of the arteries and the beginnings of the
nerves:>>

24 For Erasistratus’ physiology, see esp. Lonie 1964; Harris 1973: 195-233; Garofalo 1988: 22-58; Vallance
1990: 62-79; Vegetti 1998; von Staden 1997 and 2000: 92-6; and Leith 2015a.

25 Fr. 112 Garofalo = Gal. Ut. Resp., after Furley, 4AL’ 008’ £k T eiomvofig Opoimg oi mepi 1ov ‘Eposiotpatov
101G <mepi TOv> Tnmokpatnv Tpépechul Pact TO YuyIKOV mTvedpa: Toig eV Yap €k kapdiag ot TV apTnpidVv £mi
TAG UNVLYYOGS, TOTG 08 €00VG Ol TV PLVAV €ig TG Kot TOV £yKEQoAov Kothiog Epxecdat TO mvedpo SOKeT.



But Erasistratus and his followers do not say that the psychic pneuma is nourished by
what is breathed in, in the same way as do Hippocrates and his followers. For to the
former the pneuma appears to come from the heart through the arteries to the
meninges (of the brain), to the latter, to come directly through the nostrils into the
ventricles in the brain.

It is worth comparing Aristotle’s contrast between the presence of blood vessels in the brain’s
meninx and their absence in the brain itself.>® Galen also specifies that, in Erasistratus’ view,
loss of motor function is caused by damage to the brain’s meninges, rather than to any
underlying structures.?’ Likewise Erasistratus maintained that phrenitis and lethargy, which
involve impairment to motor and sensory capacities, are affections of the brain’s meninges,
plausibly again because they involve blockages or other interferences with the normal
transmission of pneuma there.?® All this obviously also aligns well with the Placita testimony
that he located the hégemonikon in the meninges.

So it may be that, for Erasistratus, the brain itself contributed little to perceptual and
motor function. This would also conform easily to his conception of brain matter as a
parenchyma of nutriment. This parenchyma is a sort of fleshy or fatty filling found in
between, and distinct from, the three primary vessel systems.?’ Elsewhere in Erasistratus’
physiology, the parenchyma which forms other organs plays no active role, merely providing
a structure for the various vessels of the body, and acting as a container or conduit for the
different fluids passing through it. Hence the brain matter itself is not part of the three main
functional systems. Such a conception of the brain should warn against taking Erasistratus’
views as anticipating in any straightforward sense the findings of modern neurology.

However, Galen on a different occasion claims that Erasistratus had in fact revised his
earlier view that the nerves issue from the meninges, and late in life came to see the brain

26 Arist. HA 1.16, 495a 4-9, &voupog 8 6 &yképarog Gmaot, kai ovdepiav Exov &v avtd eA&Pa ... . 1 88 mepi
aOTOV UiviyE eAefddNG: €0t & 1 pijviyE vunv deppatikog 6 mepiéywv tov £yképarov (‘In all animals the brain
is bloodless; there is not a single blood vessel in it ... . The membrane which surrounds it is patterned with blood
vessels: this is the skin-like one which surrounds the brain’, trans. Peck).

27 Fr. 42 Garofalo = Gal. PHP 7.3.32-33 (v 609-10 K. = p. 446 de Lacy) xoi 11¢ dAAog €i¢ aluyng éupéAiet ti
TPMTY) YEVESEL TOD VOTIoio, kaB’ 0 péPog LaAoTa THe Tayelag pviyyog tpmbeiong 6 mdpog HA0G yiyvetot
YORVOG Gpa T TEpaTL THE Omicbey £ykepdlov Kotdiag, Omep ovy fikiota 1OV Epacictpatov Nramoey, ig
oinbijvar 61d TV TG UVIYYOoS TPOOLY dKiviiTov avtikoe yiyvechat 1o {Hov: Edpo yap £l T®V KaTd TOV TPDTOV
GTOVOVAOV TITPOCKOUEV®V BodV dpo T@ dtanpedijvar Ty punviyyo dxivntov adtika 10 (Hov yivopevov. dAL’ od
@ waOet TG uVLyyos, AAAL T® yopvodoBal v omicw Kotdiav yiyveton todto (‘Another passage, which is
single and unpaired, empties into the first beginning of the spinal medulla; and here especially, when the dura
mater is cut at this point, the entire passage is laid bare, along with the end of the posterior ventricle of the brain.
This was not the least reason why Erasistratus mistakenly believed that the animal immediately becomes
motionless when the meninx is cut; for he saw that oxen wounded at the first vertebra become motionless as
soon as the meninx is severed. But this results not from the injury to the meninx but from the exposure of the
posterior ventricle’, trans. de Lacy).

28 Frr. 176-7 Garofalo = Anon. Paris. Morb. Ac. et Chron. 1.1.1, 2.1.1 [pp. 2, 10 Garofalo].

2 Fr. 86 Garofalo = ps.-Gal. Int. 9.3-4 [14.697-8 K. = p. 21 Petit], xoi Epocictpatoc 8¢ ¢ apydc kai otoryeio
70D A0V cMpOTOg VTOTIOEUEVOG TNV TpuTAokiay (or TpuTAékeloy) TV dyyeimv, vebpa kol AERag Kol aptnpiog
... . TOALOL 8¢ Kol HAAL COUATOV €101 gDpioksTal, 0K K THC TpuTthokiag (or Tputheksioc) Guyksipsve, olov
g0BVC 6 £YKEPAAOG Kol O HVELOC KOl TEVTOL T6 OGTA. TOV PEV OBV EYKEQOAOV i TOV HVELOV TOPEYXVILG TPOPTC
TOMUG Aéyewy, d¢ TNV TeATV, Kol 10D fimatog kol omAnvog Kol mveduovog v ovotacty (‘Erasistratus posited as
principles and elements of the whole body the triple web of vessels, that is the nerves, veins and arteries ... And
many other kinds of bodies are found which are not composed of the triple web, such as, for example, the brain,
the marrow, and all the bones. So he dared to call the brain and marrow a parenchyma of nutriment, just like fat
and the substance of the liver, spleen and lungs’).



itself as their source. Galen makes it clear elsewhere that his claim is a controversial
interpretation of Erasistratus’ position that he himself developed:*°

Erasistratus, who for a long time saw only the outer part of the nerve, (the part) that
comes from the dura mater, thought that the whole nerve grows from that source, and
most of his writings are full of statements that the nerves grow from the meninx that
encloses the brain. But when, late in life and at leisure to devote himself entirely to
the study of the art, he performed his dissections with greater care, he recognised also
that the heart-wood,*! so to speak, of the nerves grows from the brain. He writes as
follows: “We viewed the structure of the cerebrum, and it was bipartite, as in the other
animals, and there were ventricles lying there, elongated in form. The ventricles were
united by a perforation at the point of contact of the parts. From this point a passage
led to the so-called cerebellum, where there was another small ventricle. Each of the
parts had been partitioned off by the meninges. For the cerebellum had been
partitioned off by itself, and also the cerebrum, which is similar to the jejunum and
has many folds; and the cerebellum, even more than the cerebrum, was provided with
many varied convolutions. So the observer learns from these that as it is in the other
animals — deer, hare and any other that far excels the rest in running being well
provided with the muscles and sinews useful for this activity —, so in man, since he is
far superior to the other animals in thinking, this (member) is large and has many
folds. And the outgrowths of the nerves were all from the brain; and speaking
generally the brain appears to be the source of the nerves in the body. For the
sensation that comes from the nostrils passed to this through apertures, and also the
sensations that come from the ears. And outgrowths from the brain went also to the
tongue and the eyes.” In these words Erasistratus admits that he then saw clearly a
thing that he had not known earlier, that each nerve grows from the brain. And he
wrote accurately about its four ventricles, which he had also failed to see the year
before.

Now in the quotation Erasistratus certainly speaks of the nature of the brain in relation to
humans’ superior capacity for thinking (dtavoeicBat), and refers to the outgrowths of the

30 Fr. 289 Garofalo = Gal. PHP 7.3.6-12 [v 602-4 K. = pp. 440-2 de Lacy], after de Lacy: Epacictpatoc 8’ dypt
moALOD TNV EEmBevV poipav Op@dV LoVNY ToD vEDPOL THV ATd TiiG Tayelag LRviyyog Oprmpévny, am’ ékeivng deto
TEPLKEVAL GOUTTAY TO VEDPOV KOl LEGTA Y€ TO TAEIGTO, TOVTOV TAV CLYYPUUUATOV E0TIV A0 TG TEPLEXOVONG
TOV EYKEQPOAOV UNVIYYOG TEPLKEVUL PAGKOVTOC TO VEDPO. A’ Ote TpeaPutng dv 1dn kal oYoANV Gymv Hovolg
T0i¢ Tii¢ TéYVNGC BswPpacty AKpIBESTEPAC EMOIETTO TAC AVATOUAC, EYVEd KOl THV 010V EVIEPIOVNV TAY VEDPOV
an’ £yke@alov mepukviay. £xel 8’ 1 piioilg avtod ToOvoE TOV TpdmoV: “€Bempoiuev 8¢ kal TV VoY T0D
gyke@alov kai v O pév &yképalog diepic, kabdmep kol TdV Aowmdv {dwv, kai kool TopapiKsls Té sidet
Kkefpevol cvuviétpnvto &8 abto gig piay koTd TV cLVaETY TV uepdv- &k 8 Todng Epepev eig THv dneykpavida
Kahovpévny kol éxel Tépa v pikpdl kothio. Staméppoito 8¢ taig piviyéy Ekactov tédv pepdv: 1 e yop
EMEYKPOVIG SEMEPPAKTO AT KB’ £0LTIV Kol O EYKEPUAOG TAPATANGLOG DV VIAGTEL KOl TOAOTAOKOG, TOAD &’
£TL LEAAOV TOVTOV 1| EmEYKPOVIG TOAAOTG EALYLLOTG KOl TOIKIAOLG KATECKEVAOTO. HoTE Pofelv <€k> TOVTOV TOV
Bewpotvta &1L Honep €ni TdV Aomdv {Dwv, ELdpov T kol Aaymod Kol €1 Tt dALO KaTd TO TPEXEWV TOAD TL TOV
Lowmdv {Hwv Depaipel Toig TPOG TADTA YPNGILOIG ED KATECKEVOGUEVOY IVGT TE Kol Vevpolg, obtm kai
avOpOT®, Eme1dh TV Aowdv {dov oA 1@ dtovosicBot mepieoTtt, ToAD To¥T’ E6T1 <koi> ToAdmAOKOV. ioav 5&
Kai GmopHsElc TV vedpmv ai Taco md Tod £ykepdiov, kol kod’ dAov einsiv apym paiveton sivar TV KoTo 10
o®dpo 0 EYKEPOAOG. 1] TE YOP GO TAOV PVAV Yiyvopévn aicOnoic cuvtétpnto &nl TodTov Kol al Ao Thv dToV.
€PEPOVTO 08 Kai &l TV YADooov Kol £l ToLG 0pBuALoVG mo@Ooelg amd T0D EyKe@Alov.” v To0TOo1g O
"Epoaciotpatog OpoAoYel TO TpATEPOV AyVOODUEVOY £QVT® GOPAS EMPUKEVAL THVIKADTO, TAV VEVPOV EKACTOV £
EYKEPAAOL LOUEVOV. AKPIPMG 08 Kol TEPL TAV TETTAPOY aTOD KOIMAY Eypowyev, dg ovd’ avtig ETel TM
TPOTEPOV E10EV.

31 On the fact that ‘heart-wood’ is Galen’s term, and implies nothing about Erasistratus’ views on the
hollowness of the nerves, see Solmsen 1961: 188-90.



nerves as coming from the brain. I shall argue presently, however, that care is needed in
interpreting these statements, and that there are further contextual details that must to be
taken into account, so I shall leave the content of the Erasistratean quotation aside for a brief
moment, and concentrate on how Galen presents his claim. Firstly, despite what he says
about it, Erasistratus offers no hint in the passage quoted that what he is stating constitutes a
revision of an earlier position that he adopted. There is no reference to any alternative views
at all. Moreover, Galen is elsewhere more forthcoming about just how controversial his
interpretation of Erasistratus’ position is. In his Commentary on Aphorisms, we learn that the
Erasistrateans themselves failed to take account of the fact that their founder had changed his
mind about the origin of the nerves. In fact, they continued to adhere to the view that other
sources attribute to Erasistratus himself, namely that the meninges are the source of the
nerves. As Galen tells us:*

The Erasistrateans, since they posit the meninges as the origins of the nerves, will say
that because of its own nature the thick meninx (i.e. dura mater) brings about these
symptoms (i.e. fever and vomiting bile) when it alone has been pierced. But if the
piercing should reach to the brain, they will say that the generation of the
aforementioned affections follows in this way, namely by the piercing of both
meninges first. I said that the Erasistrateans will say this, and not Erasistratus himself,
since when he was an old man, at the time when they themselves say that he wrote the
books On Divisions, he declared that the brain was the origin of the nerves. I have
spoken in greater detail on this in the books On Hippocrates’ Anatomy.

This passage also confirms, which might be expected in any case, that Erasistratus’ followers
had access to the relevant work, On Divisions, in which Erasistratus allegedly recanted his
position, yet they evidently saw no reason to revise their own views in light of this.
Moreover, it seems that Galen’s knowledge of the relative chronology of Erasistratus’
writings was due to the Erasistrateans, rather than to anything in Erasistratus’ works directly
available to Galen himself. So Galen accuses them of holding a view on the origin of the
nerves that was different from their master’s.

At this point in PHP, of course, it is to Galen’s advantage to have Erasistratus on side.
Galen is reviewing his proof, based on the anatomy of the brain and nervous system, that the
rational soul is located within the brain. In second century AD Rome, Erasistratus’
acknowledged authority in anatomy could be a problem if he had in fact denied that the brain
was the origin of the nerves at all, but would obviously add weight to Galen’s case if he had
been in agreement. Perhaps most significantly, Galen is also engaged here in a personal
dispute with a contemporary Erasistratean physician named Martialis, against whom the (lost)
treatise On Hippocrates’ Anatomy, explicitly mentioned in the passage above, was directed.
As Galen states in his treatise On my Own Books , ‘“<When (Martialis) learned that I praised
Hippocrates, he announced that Hippocrates was> not at all <a subject of anatomical study
for him,> and he declared the superiority of Erasistratus in all areas of the art, but especially
in this. So it was because of him that I wrote the six books On Hippocrates’ Anatomy and the

32 Fr. 288 Garofalo = Gal. Hipp. Aph. 6.50 [xviii/A 86 K.], oi 8’ "Epaciotpdrelol Tac piviyyag tdv vebipaov
apyag TiBépevor, dta PEV TV EaVTRG UGV EPODGL TV TToelay UAVIYYa TODTO EMPEPELY TO, GOUTTOUOTO OV
Tpwdeicay. &l 8¢ kal TpoOg TOV EYKEPAAOV TOTE 1) TPDOIG £EIKO1TO, TG POAVELY AUPOTEPAS TPOTITPOOKEGHL TAG
unviyyag, obtm eHoovot Ty TV gipnuévev yéveoty akolovbely mabnudtov. Epaciotpateiong &° Epnv €peiv
TadTo Kol 00k avtov Epacictpatov, 61t tpesfitng dv 1on kad’ ov xpovov adTol poact o TdV AlopEGEDY AT
veypapBot BiAia, TOV £yKEPAAOV ATEPNVATO TMV VEDP®V ApyYNV VTApYEY. AélekTan &8¢ Tepl TOVTOV nl TAEOV &V
toig [epi tiig Tnmoxpdatovg dvartoutic VrouviLacty.



three On Erasistratus’ Anatomy in this rather combative vein’.>* So Galen’s strategy will
have been to accuse Martialis of being ignorant not only of the anatomical truth, but also of
the fact that the founder of his own school had himself at the end of his life come to realise
this truth. We are forced to wonder, then, why Martialis and other Erasistrateans did not
adopt Erasistratus’ mature view concerning the source of the nerves, which Galen claims he
set out clearly in his late work On Divisions. Why is Galen the only figure who recognises
that Erasistratus changed his mind? It seems difficult to answer this question without further
evidence. On the one hand, the meninges clearly played a key role according to many
sources, including Galen. When Erasistratus stated in the above quotation that ‘the
outgrowths of the nerves were all from the brain; and speaking generally (k0a0’ dAov eineiv)
the brain appears to be the source (dpy1]) of the nerves in the body’, it is perhaps possible that
he meant loosely the brain as including its meninges, rather than the brain as opposed to the
meninges, as Galen took it.>* On the other hand, the passage clearly appears to substantiate
Galen’s interpretation, and the Erasistrateans could have preferred to prioritise a theory which
privileged the meninges over the brain, a theory which may have been more closely
integrated with the rest of Erasistratus’ doctrine of the triplokia.

The passage also correlates the superior ability in rational thought (diavogicBat) of
humans with the greater size of the brain and its greater number of convolutions: just as fast-
running animals are well provided with parts (sinews and muscles) that are useful for this
activity, so apparently the size of the human brain and its convolutions can contribute to its
superior ability to think. This might be taken to suggest that thinking actually takes place in
the brain’s convolutions, but only if one believed that thinking must take place in a physical
organ. Aristotle, for example, correlates watery blood with a keener intellect (dianoia), and
this is explained in part by their improved perception.>> However, this was certainly not
meant as evidence that thinking occurs in the blood. Similarly, Erasistratus’ thought might
have been that the greater number of convolutions makes the overlying meninges more
convoluted and the pattern of arteries and nerves more complex, which could have
consequences for the refinement of pneuma as it passes from the arterial terminations into the
nerves, and hence for the transmission of perceptions.*® In any case, Erasistratus shows no

33 Libr. Prop. 1.9-10 [19.14 K. = p. 138 Boudon-Millot]. On Martialis, and his identification with the doctor
named Martianus in the MSS of Galen’s On Prognosis, see Boudon-Millot 2007: 185-6.

34 It may be noted that Erasistratus observes that the meninges also extend within the body of the brain. Thus the
cerebrum and cerebellum, and apparently each of the ventricles, ‘had been partitioned off by the meninges’.
This should refer at least to the tentorium cerebelli, the fold of the dura mater which separates the cerebellum
from the cerebrum, but perhaps also the falx cerebri, the fold separating the two cerebral hemispheres. So
Erasistratus recognised that the meninges did not only cover the exterior of the brain tissue, but also penetrate
deep into its structure. Nor does Erasistratus show signs here of wishing to be precise about where the nerves
originate at all. The brain, after all, is a large organ, and the passage has just carefully distinguished between
different parts of its structure. There is also a good chance that Erasistratus had in the back of his mind
Aristotle’s claim, at H4 3.5, 515a 27-28, that the heart is the source of the body’s neura, and was here rejecting
it: the neura are to be traced, not to the heart, but to the brain, specifically to their membranes.

35 P4 2.4, 650b 19-23, cvpuPaivel 8 &vid ye xoi yAapupatépay Exev THv didvotay TdY To100TmV, 0O S1i TV
YuypdTTa ToD AipaTog, GAAG 816 TV AemtotnTa ndAlov kol 814 1o kabopdv eivor TO Yo yeddeg 00dETEPOV
EYEL TOVTOV. EDKIYNTOTEPQY Yap EYovot TV aicOnotw Ta Aentotépay Eyovta Ty HypoTNTo Kol Kebapwtépav
(‘Some at any rate of the animals with watery blood have a keener intellect. This is due not to the coldness of
their blood, but rather to its thinness and purity; neither of which qualities belongs to the earthy matter. For the
thinner and purer its fluid is, the more easily affected is an animal’s sensibility’, trans. Ogle). Also P4 2.2, 648a
2-4, 011 &’ ioyHOg LEV TOMTIKAOTEPOV TO TAVTEPOV aijLa Koi BepUdTEPOV, AiCONTIKAOTEPOV 88 Ko VoepdTEPOV
10 AentoTepov Kol yoypodtepov (‘The thicker and the hotter blood is, the more conducive is it to strength, while
in proportion to its thinness and its coldness is its suitability of for sensation and intelligence’, trans. Ogle).

36 Most, if not all, processes in Erasistratus’ account of the body’s functioning appeal to the dynamics of certain
kinds of fluids, blood, pneuma, and so on, travelling through distinct conduits. Although Erasistratus’ term



intention to develop his suggestion in the quotation: he has observed a peculiar feature of the
human brain, and, given his broader teleological commitments,’ this demands an explanation
of its purpose if possible. But he does not offer a physiology of thinking.

However Erasistratus worked out these details, there are general parallels here with
Herophilus’ approach: for Erasistratus too, the body’s principal capacities were carried out by
complex and integrated processes that converged upon, but were by no means restricted to,
the heart and the area of the brain. Erasistratus reduced physiological function to three main
systems, two originating in the heart, and one in the brain’s membranes, or perhaps, in a
modified version, in the brain itself. This coheres well with Galen’s report that Erasistratus
‘clearly stated in his On Fevers that there is not only a vital capacity in the heart, but also a
psychic one’.*® Common to Herophilus and Erasistratus too is the view that all of these
different functions are performed by different fluid substances: blood within the venous
system, and pneuma, which was derived from respiration, but found at different levels of
elaboration throughout the arterial and nervous systems. There is no sense of a hierarchy of
systems here, or of the privileging of particular organs; if anything, it is the vessels that are
functionally most significant, but the emphasis generally seems to be on the balanced and
integrated working of all systems simultaneously throughout the body.

Herophilus and Erasistratus on the soul?

A more fundamental question that arises is just how far Herophilus and Erasistratus
were interested in questions concerning the nature of the soul and its interaction with the
body at all. Some have argued that both Herophilus and Erasistratus had developed views on
the soul’s corporeality, and believed that its substance was pneuma.*® The evidence, however,
does not seem to bear this out. For Herophilus, the only potentially relevant testimonium was
found in a Latin translation of an Arabic translation of Galen’s work On my Own Opinions,
but the original Greek text resurfaced in 2005, and shows that it was in fact Empedocles who
was referred to, not Herophilus (nor is Empedocles attributed a view on the pneumatic nature
of the soul).*’ Similarly, there is no evidence that Erasistratus actually identified the psychic
pneuma which flows through the nerves with the soul itself, nor indeed that he made any
claims at all about the substance of the soul per se. Galen is our main source for Erasistratus’
theory of psychic pneuma, and he never suggests that Erasistratus actually identified it with
the soul.*! Galen himself adopts the concept of psychic pneuma in his own system, which
was directly influenced in various ways by Erasistratus’, but he repeatedly clarifies that his
use of the concept carries no implications about the soul’s substance, of which he declares

eligmoi can refer to hollow convolutions (e.g. of labyrinths or intestines), in the case of the solid brain matter the
image should be more in line with the plies of a knotted rope, for example.

37 For Erasistratus’ teleology, and its relation to Aristotle’s, see von Staden 1997 and Cambiano 2000.

38 Fr. 205 Garofalo = Gal. Diff: Puls. 4.17 [viii 760 K.].

3 E.g. von Staden 2000: 87, ‘[Herophilus] shares [Epicurus’ and the Stoics’] belief that the material substance
of the psyché is, in some respects, different from that of the body; and, like the Stoics, he claims that the
substance of the soul is pneuma’; and 95, ‘[according to Erasistratus,] the arterial system carries some of the
vital pneuma to the brain ..., where it becomes still more highly refined, namely into soul-pneuma, which is the
soul’.

40 T145b von Staden = Gal. Prop. Plac. 7.4 [CMG V 3, 2 p. 80 Nutton]: see now the text edited in Boudon-
Millot and Pietrobelli 2005, at p. 179.23, based on the recently discovered manuscript Vlatadon 14.

41 Galen’s attribution to Erasistratus of the phrase mvedpa yoykdv is corroborated once in the treatise De Morbis
Acutis et Chronicis by the so-called Anonymus Parisinus, though it is there also attributed, certainly
anachronistically, to Hippocrates (fr. 174 Garofalo = Morb. Ac. et Chron. 4.1.2 [p. 26.7 Garofalo]).



himself ignorant.** In fact, we have testimonia attributing to Erasistratus the view that
pneuma is just a tool (cVvepyov) of the body’s natural faculties.*> There is no sign that either
Herophilus or Erasistratus put forward, or even assumed, a fully-fledged theory of the soul. In
their theories, as far as we can tell, pneuma was merely the physical substance by which
certain bodily functions were mediated, not only sensation and voluntary motion, but also, for
example, the digestion of food.

More general considerations concerning their conception of the medical art point in
the same direction. Both doctors were concerned to define carefully the proper domain of
medicine in relation to natural philosophy. For them, one of the things that belonged to
natural philosophy, but not to medicine, was the inquiry into the elements: according to both
Herophilus and Erasistratus, doctors need only study the human body from the level of the
uniform parts up, and do not have to know about its constitution at the elemental level; that,
rather, is for philosophers to be concerned with. There was an apparently well known dictum
attributed to Herophilus which was intended to describe this distinction, quoted
independently by both Galen and the Anonymus Londinensis papyrus: he is said to have
made the stipulation: ‘Let the apparent things be called primary, even if they are not
primary.” Here both Galen and the Anonymus understand the apparent things as the uniform
parts of the body, being the most fundamental perceptible parts; the elements, even though
more primary by nature, do not fall within the purview of medicine.** The Anonymus openly
aligns himself with Herophilus over this restriction, and prefaces it with another one, which
rules out the study of the soul for doctors: ‘the human being is composed of soul and body ...
Regarding the soul, I defer to others, but we must be concerned with the body, since medicine
is especially focused on this’.* This restriction on the soul is not attributed explicitly to
Herophilus, or to Erasistratus, but the run of the passage suggests that it would have been
fully consistent with their more stringent restrictions regarding the study of the elements. So
it is doubtful whether a theory of the soul would have been of any interest to their narrowly
defined medical aims.*® I suggest that the inquiry into the soul and its functioning is likely to
have been another topic which the Alexandrians doctors left to the philosophers. This is not
to say that Herophilus and Erasistratus are likely to have been unfavourable in principle to the
study of the soul; rather, from their point of view as doctors, it was irrelevant to the aims of
the medical art.

Herophilus and Erasistratus, then, will have been interested only in basic bodily
functions — functions such as nutrition and digestion, motion, and sensation, which are clearly

“E.g. Gal. PHP 7.3.30 [5.609 K. = CMG V 4, 1, 2 p. 446 de Lacy], ... £é818&y0nuev, 81t te 10 Yoyikov mvedpo
AT’ ovoio yoyfic 0Tt pmte oikog avTic, GAL> dpyavov mpdtov (‘we learned that the psychic pneuma is neither
the substance of the soul, nor its home, but its first instrument’); Ut. Resp. 5.1 [4.501 K. =p. 120 Furley and
Wilkie], einopev 8¢ mpodTEpoV, TG KAAODUEV TL YOYLKOV TVEDUA, AYVOETY OlLoAOYODVTEG ovaiay Woyfic (‘Let us
state first the way in which we call a thing “psychic pneuma”, since we concede that we are ignorant about the
substance of the soul’); also Prop. Plac. 7 [CMG V 3, 2 p. 80 Nutton = p. 179 Boudon-Millot and Pietrobelli].
43 Fr. 86 Garofalo = ps.-Gal. Int. 9.3 [14.697 K. = p. 21 Petit]), Svci yap DAoig Tadta dtokeicOat Aéyst 1o {Hov,
@ pev aipott O Tpoet], T@ 8¢ mvedpatt dg cuvepyd gig Tag puowag évepyeiog (‘For he says that these (i.e.
fluids and pneumas) regulate the animal with two materials: blood as nourishment, and pneuma as a synergon
for the natural activities’).

4 For full discussion of Herophilus and Erasistratus’ methodological pronouncements regarding the study of the
elements, see Leith 2015b.

4 Anon. Lond. xxi 13-18 [p. 45 Manetti], [c]ovéot[kev 8&] 6 8vOpwmoc | &k [wo]xfi[c] koi cdu[a]z[o]g ... . [koi
ne]pi u(ev) yoyiic | [aAAot]g dy[a]BdAropalt, Nuiv 6] To0 odual[tog pleintéov €nel [pdAiota] mept TodTO
[omov]daLet 1 ioTpik[n.

46 This is not to suggest that ancient doctors in general were uninterested in the soul per se: later physicians,
such as Asclepiades of Bithynia and Galen, were of course directly interested in such matters. But these doctors
also believed, significantly, that the inquiry into the elements was a necessary part of medicine.



associated with (often newly identified) bodily structures,*’ and are mediated by the bodily
fluids, especially blood and pneuma. It is precisely these functions which, firstly, need to be
understood in order to preserve human health and prevent disease, and which, secondly, are
within the doctor’s power to influence using medical treatments. From this perspective, both
the brain and the heart play different but similarly fundamental roles. But there is no sign that
this physiological analysis was meant to be applied to any more fundamental psychology:
there is no inquiry into the soul’s materiality implied here, or its structure, or the question of
how it interacts with the body.

Within this general context, it seems to me to make little sense to describe Herophilus
and Erasistratus’ theories in terms of locating a hégemonikon in a single part of the body.
They show no sign of having assumed a unified, corporeal soul. Nor is there the idea of a
central ruling part in control of all other basic functions, nor of a single substance mediating
these functions simultaneously. Their analysis is simply not comparable to the Stoic theory.

Yet the discovery of the nervous system was evidently of interest to the Stoics in this
connection, Chrysippus in particular. In the next section, I shall look at the evidence for
Chrysippus’ engagement with Herophilus and Erasistratus, and speculate on how his
discussion might have influenced subsequent accounts of their views.

Chrysippus on the nervous system

Our knowledge of Chrysippus’ response comes from Galen’s treatise On the Opinions
of Hippocrates and Plato, which contains extensive verbatim quotations from the Stoic’s
treatise On the Soul. Chrysippus began his inquiry into the location of the hégemonikon in the
second part of On the Soul book 1, as Galen specifies. Here he observed that various
predecessors had proposed locations for the hégemonikon, and among them were both
doctors and philosophers. Some of these had proposed different locations within the head,
and it is highly likely that Herophilus and Erasistratus will have been among the doctors
Chrysippus had in mind. Galen gives the following verbatim quotation from Chrysippus’ On
the Soul book 1:*

But about the governing part of the soul there is disagreement, some placing it in one
region, others in another. For some say it is located in the chest, others in the head.
And there are differences even within these locations, as they do not agree among
themselves where in the head or chest it is located. Plato, who said that the soul has
three parts, placed the rational part in the head, the spirited in the region of the chest,
and the desiderative in the region of the navel. Thus the place seems to elude us, since
we have neither a clear perception (of it), as we had with the others, nor sure signs
from which this matter might be inferred; otherwise disagreement among physicians
and philosophers would not have grown so great.

47 Note that the arteries were first distinguished from the veins by Herophilus’ teacher Praxagoras.
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In the course of Chrysippus’ subsequent discussion, the nervous system and its origin then
came up, as Galen tells us on several occasions,* specifically in the context of the Stoic
speech argument. Galen reports Chrysippus’ version of the speech argument as follows: ‘It is
reasonable that that to which the meanings in this go and out from which discourse (Adyoc)
comes is the sovereign part of the soul. For it is not true that the source of discourse (AO6yoq)
is other than the source of thought (61dvoin), or, to state the whole matter simply, that the
source of speech is other than the sovereign part of the soul’.>® Chrysippus evidently saw the
function of the nervous system as a potential threat to his cardiocentrism, which needed to be
countered: the fact that the nerves issue from the brain and mediate voluntary motion might
be taken to conflict with his view that speech, and conation in general, arise in the
hégemonikon in the heart. Galen offers a single excerpt® from Chrysippus’ broader response
to this potential problem:>

“But as I said, it is more important for them on all counts if perhaps this too should be
granted, that according as they travel about, the source is from the head to the parts
mentioned. Let us examine (the matter) further. Surely the same sort of statement that
they might make about speech, that it is carried out of the chest through the windpipe
with an initiation of some kind coming from the head, can be made if the governing
part is in the heart but the beginning of the movements is from the head.” What
Chrysippus means in this passage is this: even if a person should concede that the
head is the source of nerves, he will not necessarily concede that the governing part is
also in the head. For the kind of statements that those others can make about speech
being carried out of the chest through the windpipe while the head sends the
beginning of action to the parts, may be made to us about the nerves, that they start
from the head but receive their activity from the heart.

At this point in his argument, Chrysippus appears to have accepted, at least provisionally, the
premise that the source of voluntary motion may be in the head.>® But he argues that, even if

49 See PHP 3.5.35 [p. 208 de Lacy], £&fig 8¢ mepi e pviic Lvnuovedel Kod vedpmv dpyfic, DIEP OV AUPOTEPOV
gipnrai pot katd 1 Tpdcodev vropuviparta (‘Next he takes up speech and the source of the nerves, both of which
I discussed in the preceding books”); PHP 3.7.55 [p. 222 de Lacy], peta o1 10 AT |00¢ TdV EndV £pe&iic O
Xpoownog mept 1€ Vi Kol Adyov Kol vevpov apyiic 6ca te TovTolg cuvélevktat dtAbev, O o1 Kai pova tdv
katd 10 Pipriov Empemev avopl locop® (“After the spate of hexameters, Chrysippus next took up the source of
speech, discourse and nerves, and matters related thereto. These are the only things in his book that befit a
philosopher”).

S0 PHP 2.5.15-16 [p. 130 de Lacy]. Galen also records Zeno’s and Diogenes of Babylon’s versions of the
argument at PHP 2.5.7-13 [pp. 128-30 de Lacy].

3! Note e.g. in the following quotation that there is no plausible antecedent in the surviving fragments for
Chrysippus’ reference to a previous discussion (‘As I said, ...”). Similarly, who ‘they’ are in the passage quoted
is never explicitly stated, though of course Galen implies that it is Herophilus and Erasistratus; perhaps these
figures were indeed named by Chrysippus in the earlier discussion to which he has just referred. Again, the
passage in which he cites Praxagoras’ views on neura (see below) is not quoted by Galen.
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>3 For discussion, see Tieleman 1996: 51-2. Chrysippus does not mention voluntary motion or the nerves
specifically in the quotation, but Galen notes elsewhere that he discussed ‘speech and the source of nerves’ in



it were, this need not threaten his cardiocentrism. Speech, he takes it, unquestionably arises
from the chest. So on the account of those who believe that motions are initiated in the head,
there must be some subordinate centre in the chest from which the motions involved in
speech arise. But once this notion of a subordinate centre is introduced, there seems no reason
why it should not also complicate his opponents’ model. Identifying the source of the nerves,
he argued, cannot straightforwardly tell us where the hégemonikon is. So in this context
Chrysippus was not calling the anatomists’ findings into question; rather he wanted to show
that the functioning of the motor nerves issuing from the brain would be compatible with his
cardiocentrism.

Elsewhere, however, Galen tells us that Chrysippus adduced the account of
Herophilus’ teacher Praxagoras of Cos>* against the Herophilean/Erasistratean view:>

But since I have this once become engaged in examining all views, I wish to argue
briefly with Praxagoras, especially because Chrysippus too mentioned the man,
opposing him to those who hold that the nerves take their beginning from the head.

It is plausible, as Teun Tieleman has argued, that Chrysippus’ engagement with such
scientific views was dialectical in nature: he need not have accepted Praxagoras’ views as
true, but merely wished to emphasise the disagreement among experts (though Tieleman is
also happy to accept that Chrysippus actively took on various aspects of Praxagoras’
physiology in other contexts).’® Chrysippus himself, it may be noted, disavowed any detailed
knowledge of human anatomy:>’

Y ou might nevertheless put up with Chrysippus, who modestly declared that his heart
did not vouchsafe to him either the knowledge that it is the source of the nerves, or
any other answer to the questions that arise in connection with this problem; for he
admits that he is ignorant of anatomy.

He thus conceded the authority of the doctors on technical issues, and so he needed such an
authority, in this case Praxagoras, to counterbalance Herophilus’ discovery of the nervous

the same context (see n. 49 above), and it seems very likely that this argument was directed at those who located
the origin of the nervous system in the head, as Galen claims.

>4 For Praxagoras, Steckerl 1958 should be used with some caution; see now Lewis 2017 for Praxagoras’
physiology.
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%6 For Chrysippus’ engagement with scientific material, see Tieleman 1996: 189-95; for his use of Praxagoras,
Tieleman 1996: 83-5.
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system.’® Galen describes Praxagoras’ anatomy of neura, which presumably constituted at
least part of what Chrysippus opposed to those who hold that the nerves begin in the head:>’

[Praxagoras] ventured on no inconsiderable fiction: he said that as the arteries
advance and divide they become constricted and change into neura; for since their
body is neuron-like but hollow, and the hollows get so small with the progressive
divisions in the animal that the tunics (of the artery) come together, as soon as this
happens, the vessel then appears as a neuron.

Galen portrays this as a fantastical account of the origins of the nerves, that is, of the nervous
system as we would recognise it. But this is clearly not what Praxagoras had in mind: his
remarks concerning the arteries becoming neura need amount only to the Aristotelian
observation that at their extremities blood vessels become like neura in that their cavity
disappears.®® This is what Aristotle has to say in History of Animals:°!

The neura of animals are arranged as follows. The starting-point of them, as of blood-
vessels, is the heart: the heart has neura within itself, in the largest cavity; and the
aorta as it is called is a neuron-like blood vessel; indeed, its extremities are wholly
neuron-like, for they are not hollow, and it can be stretched in the same way as the
neura where they terminate at the joints of the bones. Nevertheless, the neura do not
constitute a continuous system from one starting-point, as the blood vessels do.

Both Praxagoras and Aristotle seem to think of the arteries and the neura as similarly elastic
structures; what distinguishes them is the fact that arteries are hollow, while neura are solid.
But the arteries get narrower as they ramify, until their coats finally come into contact and
become solid and uniform, at which point this distinction disappears and they become
basically neura themselves.

Praxagoras, then, was not talking about nerves, but about neura, that is, about generic
cord-like structures in the body that might include tendons and ligaments. Hence his
observation about the connection between neura and arteries does not in fact conflict with
Herophilus and Erasistratus’ location of the origin of the nerves in the brain, though

38 Cf. Plut. Stoic. Rep. 1047C, ‘In the Physical Propositions, (Chrysippus) has exorted us to be quiet about
matters requiring scientific experience and research if we have not something of greater force and clarity to say,
“in order,” he says, “not to make surmises either like Plato’s that the liquid nourishment goes to the lungs and
the dry to the belly or other errors like this’. Plato was criticised on the former point by Aristotle (P4 3.3, 664b
2-35) and Erasistratus (Plut. Quaest. Conv. 697F {f.), who both pointed to the function of the epiglottis.
Praxagoras similarly described the epiglottis, though we do not know whether he linked this to an explicit
criticism of Plato (fr. 10 Steckerl). See further Tieleman 1996: 191-4.
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Chrysippus evidently wanted his audience to believe it did. Neither Praxagoras nor Aristotle
had a conception of the nervous system per se — that was born only with Herophilus’
identification of the nerves as a distinct structure issuing from the brain and spinal cord, and
with his recognition of their function in mediating sensation and voluntary motion. Insofar as
Praxagoras’ anatomy linked the neura with the heart, it did so only by emphasising the
importance of the arterial system. There is no question here of the neura themselves
originating in the heart. But Chrysippus, writing in the latter part of the third century BC,
knew Herophilean/Erasistratean descriptions of the neura as a unified and continuous
network issuing from a single organ. This was quite different from the disunited and non-
continuous conception of neura that Aristotle and Praxagoras held. So Chrysippus knew two
distinct types of description of neura. An obvious difference between these was that the
Herophilean/Erasistratean version located the origin of the neura in the area of the brain,
while the Praxagorean/Aristotelian version seemed to link them (albeit indirectly) with the
heart. Therefore, a selective conflation of the two could yield, at least prima facie, a
medically respectable description of the nervous system originating in the heart.

Evidence that just this conflation later became an established part of Stoic doctrine
may be found in Cicero’s On the Nature of the Gods, where the Stoic spokesman Balbus
offers human physiology as an argument for divine providence. In the course of his
description, he refers to the structure of the neura: ‘Add to this the nervi, by which the limbs
are held together, and their network which stretches out through the entire body; just like the
veins and arteries which proceed continuously from the heart as their starting-point, they pass
to all parts of the body’.®® This Stoic physiology,** I believe, can best be made sense of as
appealing to a fundamentally Herophilean conception of the nervous system, but one which
has been anachronistically superimposed on a Praxagorean view regarding the arteries and
neura. Here we have the idea that neura form a unitary network ramifying throughout the
body, one which represents, together with the arteries and veins, the third major such network
in human physiology. This is undoubtedly post-Herophilean. As we have seen, Praxagoras’
neura were not ‘nerves’, but rather the solid, ‘cord-like’ extremities of the arterial system,
and they did not form a unified network spanning the entire body. On the other hand,
although Balbus does not directly compare the nerves to the veins and arteries with regard to
the latter’s origin in the heart,®> one could nevertheless receive that impression from the
report,%® and there is certainly no mention of the brain or head. This physiology appears to
run together a basically Herophilean/Erasistratean conception of a unified nervous system
with a more Praxagorean association of the nervi with the arteries and veins arising from the
heart. Such a conflation is very similar to the one made by Galen in his refutation of
Praxagoras’ account in book 1 of PHP.

All this makes perfect sense for Chrysippus, who was fully aware of the Alexandrian
anatomy of the nervous system, found it a potential threat to his unified, cardiocentric
psychology, but who was also aware of Praxagoras’ anatomy. While self-confessedly
avoiding any direct investigation into the anatomical reality, he exploited (perhaps not fully
consciously) the ambiguity in the terminology for neura in the medical tradition, and opposed

3 Cic. ND 2.139 (trans. Rackham), huc adde nervos, a quibus artus continentur, eorumque inplicationem
corpore toto pertinentem, qui sicut venae et arteriae a corvde tractae et profectae in corpus omne ducuntur.

% For association with Chrysippus in particular, see Hahm 1977: 162-3 and 181 n. 68; Tieleman 1996: 86 n. 82.
%5 1 am grateful to John Wynne for impressing this point on me at the Symposium.

% As many have done: cf. e.g. Walsh’s translation, ‘Like the veins and arteries, they issue from the heart, and
they spread to every part of the body’; Hahm 1977: 181 n. 68, ‘In Cic. Nat. D. 2.139 the nervi seem to be
ligaments, at least primarily, and in addition originate in the heart’.



Praxagoras’ account to that of Herophilus and Erasistratus, although the two accounts did not
in fact conflict (at least not in the way he required).®’

For present purposes, one of the main points to emphasise is that the problem of the
nervous system became acute for Chrysippus only because of the broader Stoic commitment
to a unified, corporeal soul converging on a single, governing command centre. It is
important to observe that Chrysippus devoted the first part of his On the Soul to establishing
the substance of the soul before he came to discuss its structure.’® (Note that this progression
mirrors the sequence of topics in Placita 4.3-5.) At this point in his argument, it was already
confirmed that the soul is a unified material substance, with parts that are internally
connected, and that collectively converge on a central location that regulates and governs the
whole. So given this theoretical background, the view that the nerves are responsible for
mediating sensation and voluntary motion, and originate in the head, obviously points to the
head as housing this central location (though not conclusively, as Chrysippus correctly
pointed out). But if one does not conceive of the soul as a unified material substance with a
single, central governing location, then the anatomy and physiology of the nervous system is
hardly likely to point to the same sort of conclusion. For Herophilus and Erasistratus, the
nervous system showed that the brain, or its meninges, played an important role in mediating
sensation and voluntary motion, but that was basically all. The evidence suggests that
Herophilus and Erasistratus were only interested in explaining fundamental physiological
processes, and that these had their sources in both the brain and the heart. They had no
motivation to posit a single organ or structure in the body that governed al/ fundamental
functions. Nor, as doctors, were they interested in explaining such basic mental phenomena
as thinking, emotion, etc., which may have had for them no clear physical basis, nor any clear
relevance to the goals of medicine.® Herophilus and Erasistratus seem to have been
interested rather in the fundamental processes connected with digestion, perception and
voluntary motion, all of which were mediated by the physical substances of blood and
pneuma derived from respiration. But it was not just the brain and/or its meninges that played
a crucial role in mediating these basic processes: the heart was fundamental not only to
digestion and nutrition, but also, for example, to natural motion, and it supplied the brain and
its meninges with the pneuma which made its way into the nervous system. Herophilus and
Erasistratus simply did not analyse bodily functions in terms of a corporeal soul with a
central command centre.

Chrysippus, then, was forced to deal with the nervous system, not because physicians
presented the nervous system as evidence for an encephalocentric conception of the soul’s
functioning, but because it seemed to Chrysippus to undermine his own, peculiar brand of
cardiocentrism, and in particular the Stoic speech argument. If there could be only a single
organ regulating all functions associated with the soul, then he needed an account of the
nervous system that could be integrated with his broader psychology (especially the Stoic
argument that rational speech comes from the chest), and at the same time had some
anatomical respectability. Because Chrysippus’ immediate concern was to establish the
location of the hégemonikon, he naturally addressed the issue of the nervous system only

7 This would also be fully consistent with Chrysippus’ claim that ‘all the organs of sense extend to this part (sc.
the hegemonikon in the heart)’ (quoted at PHP 3.5.31 [p. 206 de Lacy]): he could make this claim based on his
revised anatomy of the nervous system, according to which the nerves issue from the heart.

% Gal. PHP 3.1.9-17 [p. 170 de Lacy].

6 Again, this is not to suggest that ancient doctors in general could never have any interests in such mental
phenomena - Galen is a clear counter-example -, but, as we have seen, Herophilus and Erasistratus appear to
have been more restrictive than most physicians about the proper domain of medicine, as evidenced in their
views on the inquiry into elements, and they were certainly criticised by Galen on this account.



insofar as it impinged on that particular question. Since it became a threat given Chrysippus’
own theory, it makes sense that he should have considered the nervous system within that
theory’s framework. He was not interested in what Herophilus and Erasistratus thought about
the functioning of the nervous system, but only in the (unforeseen) implications it had for his
own analysis of the soul.

The Source of the Placita reports

The question remains why we have the Placita testimonia attributing to Herophilus
and Erasistratus views regarding the location of the hégemonikon, as if they did adhere to a
Chrysippean psychology. I suggest that a plausible source for these testimonia is Chrysippus’
own treatise. As we know from Galen’s quotation, Chrysippus gave a doxographical
overview of various views of doctors and philosophers as if they too were concerned with
identifying the location of the hégemonikon. Some of these, he tells us, located it in different
parts of the head. To quote again from the passage above: ‘For some say it is located in the
chest, others in the head. And there are differences even within these locations, as they do not
agree among themselves where in the head or chest it is located.’’® Given Chrysippus’
anxieties about the nervous system, he will certainly have had in mind here (perhaps among
other views) Herophilus’ tracing of the nerves to the base of the brain, and Erasistratus’
tracing of them to the brain’s meninges. And it is clear from his wording here and his
argumentation discussed earlier that he would have taken ‘location of the origin of the
nerves’ as a proxy for ‘location of the hégemonikon’. In defending his theory against the
broader implications of their views, Chrysippus may well have given the impression that
Herophilus and Erasistratus themselves were actually promoting a view which located the
hégemonikon in the brain or its meninges. The sort of material upon which the Placita entries
on Herophilus and Erasistratus regarding the location of the hégemonikon were based could
have been available in Chrysippus’ On the Soul.

Of course, these correspondences could alternatively be accounted for by positing a
common source for the Aétian Placita and Chrysippus’ treatise. Jaap Mansfeld has argued
that Chrysippus must have had access to a Vetustissima Placita, which was current in the
third century, and already contained various views, including Herophilus and Erasistratus’, on
the location of the hégemonikon.”' That certainly cannot be ruled out. But there are perhaps
some reasons for looking to Chrysippus’ On the Soul itself. An earlier source should likewise
have attempted to give a peculiarly Stoic interpretation of Herophilus and Erasistratus’ views
in the way described above. But to my knowledge there is no sign that Cleanthes or any early
Stoic engaged with the medical tradition in any such way before Chrysippus. Mansfeld
objected that Chrysippus’ short outline of the disagreements regarding the location of the
hégemonikon, which mentions Plato but no other authority by name, could not have been the
source.”” But Chrysippus had dealt with those who located the origin of the nerves in the head
in another part of his text in more detail.”> We have every reason to believe that Chrysippus’

70 PHP 3.1.12-13 [p. 170 de Lacy].

7 Mansfeld 1989: 334-8, and 1990: 3167-77.

2 Mansfeld 1989: 337 n. 97, ‘I am not prepared to consider the possibility that Chrysippus’ remark about the
disagreement inspired the author(s) of the Plac. to compose the chapter on the hegemonikon; it is far too
succinct to attract this kind of attention’.

73 We know that he discussed the view that the nerves originate in the head, and that he referred to the
upholders of this view in a passage which does not now survive (see above n. 51). He might even have staged a
dialectical opposition between Herophilus and Erasistratus on this point, i.e. regarding their privileging of the



introductory outline of the disagreement was not the only place in which he discussed
individual views. My suggestion is only that Chrysippus’ exposition inspired the inclusion of
the topic of the location of the hégemonikon, and at least some of the entries: the Placita
chapter had obviously been altered and updated in various ways by Aétius’ time, and
Chrysippus’ influence on its preserved content may have been relatively limited. I also doubt
that it follows from the way in which Chrysippus introduces the disagreement that he must
have expected his audience to be familiar with a specific text which listed the separate views
with the name labels.”* As Mansfeld also observed, on the other hand, the entries at Placita
4.2-5 proceed from the definition of the soul to the issue of its corporeality, then the number
of its parts, and finally to the location of the hégemonikon, in precisely the same sequence as
in Chrysippus’ On the Soul. Of course, this could just as well represent Chrysippus’ direct
influence on the Placita tradition as the other way around.

Strato of Lampsacus

If this is accepted, it might also help to account for what I regard as another
peculiarity, namely the view that the Placita attributes to Strato of Lampsacus on the location
of the hégemonikon, immediately before the entries on Erasistratus and Herophilus (see
introduction). We are told that Strato placed it in the ‘mid-brow’ (necdppvov), the space
between the eyebrows.” It is hard to see, however, what on earth could have made Strato
wish to focus on this particular spot: there is nothing as far as I can tell in the medical or
philosophical traditions which would recommend it as having any particular psychic
importance.’® There is another testimonium for Strato which mentions both the space
between the eyebrows and the hégemonikon close together, but there is no sign that this space
holds any unique significance:”’

cerebellum or the meninges, as a way of undermining their authority, at the same time as he opposed
Praxagoras’ view to theirs.

74 As Mansfeld 1989: 334, suggests.

75> Sylvia Berryman discusses Strato’s psychology in detail elsewhere in this volume, though she has different
views on his relation to the medical tradition from mine. On the hégemonikon, the relevant Stratonic testimonia
are frr. 57-8 Sharples = frr. 119-121 Wehrli (ps.-Plut. Plac. 4.5; Tert. DA 15.4-5). See also fr. 66 Sharples = fr.
128 Wehrli (ps.-Plut. Plac. 5.24), which likewise mentions the space between the eyebrows as the location of
the hégemonikon, but the emendation of Plato’s name to that of Strato is a modern conjecture, and the account
of sleep it gives differs from that explicitly attributed to Strato in fr. 67 = fr. 129 Wehrli (Tert. DA 43.1-2).

76 The view is normally taken to represent a basically encephalocentric theory, placing Strato at least loosely in
the same camp as other thinkers such as Plato and the Hellenistic doctors. Yet the plain fact is seldom
acknowledged that the space between the eyebrows, the pLeso@pvov, is not a part of the brain; Mansfeld 1989:
318-19 is surely quite correct to distinguish Strato’s doxa from the encephalocentric views on the hégemonikon.
Modrak 2011: 391-2, suggests that ‘[p]erhaps, he was influenced by such considerations as the simultaneous
visual perception through each eye, or the apparently simultaneous perception of sound through both ears, or
odor through both nostrils’, such that ‘Strato would be inclined to situate the hégemonikon equidistant from each
eye or ear or nostril’. But such speculation serves only to highlight the inappropriateness of the space between
the eyebrows for any theory of perception: that spot is certainly equidistant from the eyebrows, but not from the
sense-organs.

77 Fr. 63B Sharples = fr. 111 Wehrli (Plut. (?) Lib. 4), g 82 v pwviv T0i¢ doiv avtoi dvnyodoav EEm
SoxoDpey siva, TO 6o THE ApYAC Ml TO YELOVIKOV S1dcTna Tij 0ic0CEL TPOGAOYILOHEVOL, TUPATANGIOS TOV
&K TOD TPADLOTOC THVOV oY, OOV TNV aicOnotv sineey, GAL’ 80sv Eoye THV GpyTv sivan SokoDpey, EAkopévig
&M éKetvo THC YLYAC A’ o TEToVOE. 10 Kol TPOGKOYAVTES AVTIKO TAC OPPUC CUVAYOUEV, TA TANYEVTL HOPi®
70D Nyepovikod TV aictnow 0&Ewc dmodiddvToc, Kol mapeykdntopey £60° 6te 10 TveDA, KAV TO LEPT dECLOTG
SwAhapPavntar, <..> xepoi cpodpa miElopey, <EVIGTAUEVOL TPOG TNV d14d0GtV TOoD TABOVG KOl TV TANYNV €V
101g AvarsOntoig OAiPovteg, tva pun <td> cuvayat TPOS TO PPOVODV AAYNODV YEVITAL.



Just as we think that the voice which sounds in our ears is outside, adding to the
sensation the distance from the source to the hégemonikon, in a similar way we think
that the pain from the wound is not where the sensation has been received, but where
it had its origin, the soul being drawn to that part from where it was affected. And for
this reason when we bump into something we immediately draw our eyebrows
together (avtika Tag 0QpdG cuvayouev), when the hegemonikon swiftly assigns
sensation to the part that has been struck, and we sometimes swallow our breath, and
if our limbs are held by bonds, <...>, we press hard with our hands, obstructing the
transmission of the affection and compressing the blow in the parts that are without
sensation, so that it should not, by reaching the intelligent part, become pain.

In the context of this list, the physical phenomenon observed in connection with the eyebrows
does not appear to be privileged or regarded as any more significant than those connected
with breathing or squeezing with the hands. All of these examples appear intended to
illustrate how, when we are struck, we instinctively try to disrupt the continuity between the
affected part and the part of the body in which stimuli are registered and become perceptions.
So we would expect all these phenomena to concern locations somewhere between the
affected part and the central location. If the central part compressed itself, it would be too late
for the stimulus to be prevented from reaching it. The possibility should be taken seriously
that Strato was merely elaborating, and providing further support for, Aristotle’s view that
sensation properly occurs only in the common sensorium (in the heart).”

Several other Stratonic testimonia on the soul show interest in the same issue. The
Placita elsewhere records that ‘Strato [says that] the emotions of the soul too, and the
sensations, have their being in the hégemonikon and not in the places that are affected. For it
is in [the soul] that they are undergone, as with fearful and painful things’.”® In his On the
Intelligence of Animals, Plutarch argues against the Stoic denial that animals are intelligent or
rational beings. He takes it that pursuit or avoidance of the objects of sensation requires the
rational functions of calculating, judging, remembering and so on. If animals were irrational,
they would be unable to pursue or avoid what they perceive, and hence, in conflict with the
Stoic conception of providence, Nature would have given them sensation not only
pointlessly, but also cruelly, since they would actually be better off without it in the absence
of rationality. Having set out this argument, Plutarch next brings in Strato:*°

And indeed there is an argument of Strato the natural philosopher which shows that
not even sensation is present at all in the absence of mind. For frequently we fail to
notice letters when we traverse them with our sight and words that fall on our ears,
because we have our mind on something else; and then again (the mind) returns and
runs after and pursues and gathers up each of the things that are uttered.®! This is why

78 Arist. Sens. 2, 438b 9-17. See Johansen 1997: 67-95, esp. 74-94, for full discussion of Aristotle’s view
concerning the heart as locus of perception.
7 Fr. 63A Sharples = fr. 110 Wehrli (Plut. Plac. 4.23).
80 Fr. 62 Sharples = fr. 112 Wehrli (Plut. Soll. Anim. 960E-961A), after Sharples, kaitor Ztpdrevog ye 0D
PLO1KOD AOYOG EGTIV GIOdEIKVI®V (O 008 aicBdvesBal TO Tapdmay Gvev Tod VOEIV DILapyEL Kol Yap YPOLLLOTO
TOMAKIG EXUTOPEVOUEVOVG gt O\VSI Kol A0Y0l TPOOTNTOVTES TH, oucon doAavOdvovoy Hudg Kai Slapedyovct
TPOG ETEPOIS rov vobv &yovtoc: i’ avdig Emavij0e kai petadet kai didkel TV Tpoisuévav EKacTov
owaksyouavog n Kol AéAexTot, “vodg opn_ Kol vodg dxovel, TEAL0 KOEA Kol TVPAG,” d¢ ToD mepl T SppoTo Kol
mw ndfovg, &v pn mapi] 16 gpovodyv, aicbnotv ob motodvToc.

81 Sharples translates tév mpoispuévov Ekactov as ‘each of the things that it cast away’. For mpofepou in the sense
of ‘utter’ when used of sounds, which I prefer here, see LS./’ s.v. B12.



it is said that ‘Mind sees and hears, the rest are deaf and blind’, since the experience
in the eyes and ears does not produce sensation if what thinks is not present.

Given Strato’s reliance on phenomena associated with reading and listening to spoken
discourse (Adyou), he can hardly have been talking about animals in the original context from
which this testimonium was taken. Taken by itself, Strato’s argument seems to point in the
same direction as the one we have just been looking at, using evidence from everyday
experience to support the notion that a common sensorium is needed to turn external stimuli
into true perceptions: whereas he focused on phenomena associated with pain before, here he
adduces the registering of meaning in rational discourse. Plutarch believes that Strato’s
argument works against the Stoics in that, since perception cannot occur without the
intellective faculty, and since animals have perception, they must also have the intellective
faculty and therefore must be rational. But there is no reason to think that Strato believed that
all animals have to be rational: in this case, he has evidently just selected human experiences
as examples, and we should not conclude that he thought animals could read or talk. Again, it
looks as if he is just interested in the common sensorium as the true locus of perception. All
this ties in well with an additional report that he likened the sense-organs to openings through
which the soul peeps out, an idea that is interestingly picked up by Lucretius.®?

Again, I suggest the possibility that a Stoic discussion, framed in terms of an account
of the hégemonikon, was the source for the Placita entry on Strato concerning the space
between the eyebrows. The idea that the true locus of perception is not the sense-organ in
which the stimuli are received, but a central location where the stimuli are actually registered,
is of course shared by the Stoics. In fact, this Stoic view is recorded elsewhere in the Placita,
at 4.23, just before the entry on Strato and the location of the emotions and sensations in the
hégemonikon mentioned above.*> On my account, this is no accident: the Stoic source will
have borrowed Stratonic arguments, but only for the conclusion that it is properly not the
sense-organs that perceive, but the central location in which they are registered. A later
doxographer, reading the Stratonic argument in a Stoic framework, and searching (because of
that Stoic framework) for doxai regarding the location of the hégemonikon, mistakenly
picked up on the mention of the space between the eyebrows, and jumped to the wrong
conclusion. This is just the sort of thing that I suggest happened to Herophilus and
Erasistratus, and once again Chrysippus’ On the Soul seems an eminently plausible candidate
for this source.®*

82 Fr. 61 Sharples = fr. 109 Webhrli (S.E. M. 7.348-50); cf. fr. 59 Sharples = fr. 108 Wehrli (Tert. DA 14.3-5).
Lucretius argues against the view at 3.350-69, without naming Strato.

8 Ps.-Plut. Plac. 4.23, Ilepi naO®dv coponik®dv Kol £l cuvakyel 00101 1) Yoyr. ol Ztowkol Td uév méon &v toic
nenov0oot TOno1g, 10 08 aichnoeig &v Td Nyepovik® (‘On bodily affections and whether the soul shares in
suffering these. The Stoics [say that] the affections [take place] in the affected places, but the sensations [take
place] in the hegemonikon’). Strato’s compatible view (fr. 63A Sharples = fr. 110 Wehrli) is then listed after the
contrasting Epicurean one.

8 I am very grateful to all participants at the Symposium for discussion, especially Sylvia Berryman, Gabor
Betegh, Charles Brittain, Katerina Ierodiakonou, Brad Inwood, Jaap Mansfeld, David Sedley, Teun Tieleman
and John Wynne. Sincere thanks are also due to Orly Lewis and Geoffrey Lloyd for comments and criticism on
various aspects of earlier versions of this paper.
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