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ABSTRACT

A comparative analysis of column 56 of the Shabaka Stone
(BM EA 498), also known as Memphite Theology (747-656
BC), and the testimonium of Theophrastus’ De Sensibus chap.
25-26 (4th century BC) allows us to gain valuable insights
into the knowledge heritage that Alcmaeon probably drew
upon—either directly or indirectly—as he conducted his re-
search on sense-perceptions and channels/poroi in Sth-century
BC Croton. This comparison with Egyptian medical tradition
enables us to reassess the vexata quaestio regarding the ori-
gins of anatomical dissection of the human body in Greece
and to place Alcmaeon’s theories in a more interconnected
historical context.
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In his Commentary on Plato’s Timaeus, chap. 237, the philosopher Calcidius (4th cen-
tury AD) reports that Alcmaeon of Croton, as an expert on questions regarding nature
(in physicis exercitatus), was the first person to dare to perform a dissection (primus
exsectionem adgredi est ausus): his engagement focused on revealing the nature of the
eye (oculi natura)'. According to Theophrastus (De Sens. 25-26), Alecmaeon identified
specific channels (mdpovg) capable of conducting sensations from the sense organs—
namely, ears, nose, tongue, and eyes—to the brain?. These accounts constitute the two
primary sources we have about Alcmaeon’s research on the human brain. Although
the issue is much debated, when it comes to hearing and smell, the most cautious
scholars note that the mdpot could identify the nostril conduits and the external audi-
tory canal. However, in the case of vision, attention had to be concentrated not only
on the surface structures of the eye, but also on those behind it. The Crotonian physi-
ologist could have practised a limited incision of the eyeball on animals to expose the
internal structures that lead towards the brain. This perspective does not alter the fact
that dissection in Greece gradually began to establish itself after Aristotle through the
work of Alexandrian anatomists Herophilus and Erasistratus during the late 4th and
3rd centuries BC. It became a widespread practice in the Greco-Roman period, par-
ticularly due to the contributions of Galen (2nd century AD)*.

The ideas of Alcmaeon were sometimes associated with the influence of ancient
Egyptian medical practices. Only the autopsy investigations, closely related to em-
balming techniques, could provide an adequate background for understanding the
vascular connections between the sense organs and the brain*. The channels (ndpot)
appear to reflect the doctrine of the mt.w-conduits (Fig. 1), which refers to a system of
vessels—veins and arteries, as well as muscles and nerves—that extend from the heart
throughout the body, including the head®. Egyptian physicians (zwn.w.PL) were capa-
ble of examining deep lesions of the skullcap. In Gloss A of Case 6 by Smith Papyrus, it
describes the process of palpating a fracture to the point of touching the ‘membrane en-
veloping his brain’ and the “fluid in the interior of his head’ with the fingers. Although
the pathology was deemed untreatable—no intervention was performed other than the
topical application of grease (Il 22-23)—the surgeon was able to identify the menin-
geal membrane and the cerebrospinal liguor®. In Pharaonic Egypt, there was a remark-
able level of knowledge in the field of ophthalmology. The Ebers Papyrus, particu-
larly chap. 336-441, details various pharmacological remedies, comprising ointments
and eye drops, used to treat a wide range of eye diseases. These treatments addressed
conditions affecting the eyelids (e.g., blepharitis, styes, trichiasis, and ectropion), the
conjunctiva (trachoma, xanthelasma, pterygium, and inflammation), excessive tear-
ing, the cornea (keratitis), the iris (mydriasis), the crystalline lens (cataracts), and the
retina (hemeralopia). The substances used by the eye specialist (zwn.w jr.¢j) had mostly
soothing and antibacterial properties, including ingredients like d3r.t-plant, honey, ga-
lena, malachite, and terebinth resin. There are no records of surgical interventions’.
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Fig. 1. The mt.w-conduits or vessels system is illustrated here. This circle leads to the lungs, spleen, liver,
testes, and anus, converging towards the heart (43.tj and jb). The pathogenic residue whd.w, which is
expelled from the anus, is shown separately (cf. Nunn JF, Ref. 5. p. 61; David R, Forshaw R, Ref. 5. pp.
7-8). The image is sourced from Majno G, Ref. 5. Plate 3.8.

Chapter 854c of the p.Ebers reports the existence of four mt.w-conduits inside the
temples, specifying that ‘the rearmost one is what supplies blood for the eyes’®.
Since the capillaries that supply blood to the eyes may have been overlooked by
Egyptian doctors due to their small size, the conduits mentioned could indicate the
optic nerves. The reference to the four conduits or vessels is better understood if we
consider the anatomy of the optic chiasm, as illustrated in 1543 by Andreas Vesalius,
and so called because it is shaped like an “X”. The optic nerves were called T6pot by
the ancients, since they were thought to be hollow’. Finally, in the medicine of the
Pharaonic age, there are numerous references to the effects of wounds or traumas on
the cerebral level, as well as on the sense organs and bodily functions. These effects
include symptoms such as neck stiffness, an inability to turn one’s head, and bleed-
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ing from the nostrils and ears (p.Smith 3; 4-5; 7-8). Alcmaeon, for his part, according
to Theophrastus (De Sens. 25-26), believed that sense perceptions are incapacitated
when the brain moves or shifts its position (Kivovpévov kail HETOAAGTTOVTOG TNV
yopav), because it obstructs the passages through which the sensations take place
(EmapPavery yap tovg topovg). The similarities between Alcmaeon’s medical doc-
trines and the Egyptian tradition do not conceal an important point: according to the
available sources, only the Crotonian physiologist assigned a central and dominant
role to the brain'’. In contrast, the Egyptian physicians regarded the heart as the
most crucial organ. During the mummification process, the brain was removed in
small pieces using a hook inserted through the nasal cavities''. A recent study of 33
mummified individuals revealed that the brain is retained in a third of the mummies,
and where it is extracted, the cranial cavity is treated with similar care as the trunk
of the body'?.

Contacts between Croton and Egypt date back to ancient times, as evidenced by ar-
chaeological discoveries'. These connections became stronger shortly after the death
of Pythagoras, highlighted by the journey of Paapis, a priest-scribe of the Houses of
Life, who travelled from Rhegium to Metapontum in Italy'¢. However, in a context of
productive cultural exchanges, it is reasonable to consider the physician Democedes
of Croton as the most significant intermediary during the latter half of the 6th century
BC. Before returning to his homeland, he served at the Achaemenid court of Darius
I, which was a true crossroads of civilisations between Greece and India, and where
doctors traditionally had an Egyptian origin'®. This situation becomes even more sig-
nificant when we consider that Democedes and his colleague Udjahorresnet of Sais,
who was the archiater of Darius I, were both active in Persia around the same time
(521/520 BC). Additionally, there remains a possibility, still not completely dismissed
in studies, that the ophthalmologist mentioned by Herodotus (3, 1, 1-2) as serving
Cyrus and advising Cambyses could be identified with the Saitic chief of physicians
(wr-zwn.w)'®. The role of the physician Democedes as a cultural mediator is supported
by probable parallels between Alcmaeon’s doctrine regarding the connection between
the brain and seed through the spinal canal and similar concepts attested in ancient
India (Kundalini), which were later included in Plato’s Timaeus (77c). Furthermore,
the notion that the eye, as the organ of vision, contains fire (Theophr. De Sens. 25-26)
appears to be rooted in the Indian lore of Nyaya-Vaiseshika!’. Finally, no less impor-
tant is the contribution that Pythagoras, who was present in Croton between the end
of the 6th and the beginning of the 5th century BC, was probably able to provide,
especially considering the remarkable cultural similarities between his teachings and
those of contemporary Egypt about the belief in the immortality of a virtuous indi-
vidual’s soul's.

The connection between Alcmaeon’s doctrine of channels (n6pot) and the m¢.w-con-
duits or vessels found in Pharaonic Egyptian medicine is further supported by a de-
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tailed analytical comparison between Theophrastus’ testimonium, De Sensibus chap.
25-26 (4th century BC)", and column 56 of the Shabaka Stone, which dates back to
Dynasty XXV, 747-656 BC (Fig. 2; 3)*. The latter part of this inscription is also rec-
ognised as “Text of Memphite Theology” due to its cosmogonic content (M7)*'. Both
passages are presented as follows.

Alcmaeon (Theophr. De Sens. chap. 25-26) Memphite Theology, col. 56

Among those who explain sensation by what
it is unlike, Alcmaeon begins by defining {0 Aasd L=
the difference between man and the lower KA

animals. Man, he says, differs from the other M ‘ },_r
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not comprehend (aicOavetat pév, od Euvinot);
to be wise (ppovelv) and to have sensation rlrlb \6"
(ciocOavesbon) are different (Etepov), not, in i

the manner of (xo0dnep) Empedocles, the
same (tovtov). He next speaks of each sense
separately. Hearing, he says, takes place
through the ears (dxovety pév oby ¢not Toig
moiv) because they contain a void, which
resounds. Sound is produced in the cavity

and the air echoes it. Smelling is effected by
means of the nostrils (0odppaivecOor 3¢ pioiv)
along with respiration when air is drawn up
into the brain (Gpo tdt dvamveiv avayovro

70 vedpo Tpog Tov EykéParov). Tastes are
distinguished by the tongue (yAdTTnt 6€ TOVG
YoLovG kpivew). Since it is warm and soft it
dissolves substances by its heat and, owing to
its porous and delicate structure, it receives
and transmits the flavour. Eyes see (0¢p0alpovg
8¢ 0pav) through the water surrounding them.
That the eye contains fire is evident, for the fire
flashes forth when it is struck. Vision is due

to the gleaming element and the transparent
when it gives back a reflection; the purer this
element is, the better the eye sees. All the
senses are connected in some way to the brain
(dmboag 8¢ Tag aicbnoelg cuvnprijobal mog
mpog Tov £ykédarov). Consequently they are
incapacitated if it is moved or shifts its position
(KtvoupéVoL Kol LETOAAGTTOVTOG TV YDPAV).
For it obstructs the passages through which the
sensations take place (énthapBave yop todg
nopovg, S’ dv ai aicceic). Concerning touch
(aofc) he tells us neither the manner nor the
means whereby it is effected. This, then, is the
extent of his explanation®.

V

(0o

m33 jr.tj sdm msdr.wj
ssn fnd 3w

Srzsn hr h3.tj

ntf dd prj rqjj.t nb(.t)
Jn ns whm k33.t h3.tj

The eyes see, the ears hear,

the nose breathes:

they report to the heart,

and it makes every wise decision come forth;

and it is the tongue that repeats what the heart has
thought®.
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Fig. 2. This image depicts the Shabaka Stone, carved from black granite, with dimensions of 92 x 137
cm (London, British Museum, Egyptian Antiquities 498)—Creative Commons Attribution-Share Alike
4.0 International license.
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Fig. 3. This image depicts the transcription of the hieroglyphs from the Shabaka Stone, as presented by
El Hawary A, Ref. 21. p. X, Bild. 13.

A first significant parallel between Alcmaeon and the Text of Memphite Theology, col.
56, concerns the association of sense organs with the corresponding actions performed.
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Alcmaceon, reflecting the logical thought prevalent in Greek culture, also explains how
each sensation operates (516t1)**. He references the tongue (yYAdttnt) and its distinct
ability to perceive various tastes/humours (Tovg yvpovg kpivewv), denoting a detail that
is absent in the MT. In contrast, the MT mentions the use of the tongue (ns) about the
word as a manifestation of the thought originating in the heart (k33.t h3.tj). Neither
Alcmaeon, as noted by Theophrastus, nor the M7 addresses the sense of touch. Table 1
illustrates the overall scheme of the correspondences between these two sources.

Tab. 1. Sense organs and their functions in MT col. 56 and Theophr. De Sens. 25-26.

MT 56 Jrtj m33
Alcmacon 24 A 5 DK 0pOaAp0vg opav
Translation eyes to see/see
MT 56 msdr.wj sdm
Alcmaeon 24 A 5 DK woiv axovew
Translation ears to hear/hear
MT 56 fnd ssn/t3w
Alcmaeon 24 A 5 DK poilv ocdpaivechat
Translation nose to smell/smells
to breath/breathes
MT 56 - ---
Alcmacon 24 A 5 DK YAOTIN YOLOVG Kpivewy
Translation tongue to discern tastes/
to discern humours

The lemma jr.¢j or jr.DU derives from the word for ‘eye’ (jr.f) and signifies ‘the two
eyes’®. The Greek term 0@0aApoi is used in the plural, and it appears in the dual form
only a few times?. The corresponding function is expressed by the verb m33, in the
2ae-gem imperfective form, meaning ‘to see’, ‘to look’, which in its absolute value
corresponds to the Gr. 0pa®*’. The term msdr.wj, as a dual form of msdr signifying
‘ear’, identifies the ‘ears’?, and corresponds to the Gr. word ®oiv, derived from odc.
The action of ‘hearing’ is rendered by the verb 3ae-lit sdm*, which is comparable
to the Gr. verb dkovew?!. The lemma fnd refers to the ‘nose’*?, similar to the Gr.
pioiv, derived from pic, which in the plural means ‘nostrils’, corresponding to the
Lat. nares®. The relative function is expressed by the verb ssn, imperfective 3ae-lit,
with the double meaning of ‘to smell’ and ‘to breathe’, to which is added the lemma
3w denoting ‘air, wind, breath’**. In Greek, there is the verb dcdpaivesdar, denoting
‘to catch scent of” and ‘to smell’*. Finally, the term ns for ‘tongue’, used in the MT
regarding the thought of the heart (k33.t h3.t))*, corresponds to the Gr. word yAdooa
(Att. YA®tta); in Alcmaeon, this lemma is associated with the human ability to discern
various tastes/humours (yvuovg kpivewv)?’.
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The most significant and original parallelisms between Theophrastus, De Sens. 25-
26, and column 56 of the MT become evident when we consider three key points.
First, it is the organs of the body—the eyes, ears, nose, and, for Alcmacon, also the
tongue—that initially produce as a medium individual sense perceptions according to
their nature. Second, there is a similar concept of convergence (s7zsn/cuvnptiicOor)
of sense perceptions through the conduits/channels (mz.w/ndpot) towards a single su-
perior centre, represented by the heart in the Egyptian tradition (/43.¢/) and by the brain
in the doctrine of Alcmaeon (éyképarov). Third, the development of human thought
can be seen in two equivalent forms: thought-decision, which means ‘to be wise’ or
‘to have a mind’ (prj rqjj.t nb(.t)/ppoveiv), and thought-understanding, which de-
notes an act of intelligence (k33.t/Euvinot). Table 2 below illustrates the associations
outlined above.

Tab. 2. Conduits, heart/brain and mind in M7 col. 56 and Theophr. De Sens. 25-26.

MT 56 Srzsn hr h3.tj
Alcmaeon 24 A 5 DK cuvnptiicOot Tpog > gyképarov <
Translation to report/to be connected on/to heart//brain
MT'56 prj rqjj.t nb(.t) k33.t
Alcmaeon 24 A 5 DK dpovelv Euvinot
Translation to come forth a wise decision/to be wise/ to comprehend/

to have a mind/to be in one’s right mind to understand/to think
p.Smith 1;7;9; 34; p.Ebers 854c mt.w
Alcmaeon 24 A 5 DK TOPOLG
Translation conduits/vessels/channels

Analytically, the verb srzsn, derived from s, which means ‘to make ascend’ or ‘to
present’, refers to various sensations, including sight, hearing, and smell. In this
context, it employs the determinative O41 .~ , which suggests the convergence of
individual sense perceptions into a superior whole unity, with the heart symbolising
the seat of intellect®®. In the Greek text, the verb cuvnpticOat, a medio-passive form
of ovv, meaning ‘together’, and aptdopat, signifying ‘to fasten to’, conveys the
idea of ‘to join together’ or ‘to be connected’*’. The preposition Ar, indicating ‘on’
or ‘upon’, is similar to the Greek word npdg, which means ‘towards’, as it also de-
notes a direction. Indeed, it is usually translated as ‘to’. In the text handed down by
Theophrastus, the concept of superiority is introduced by asserting that thinking and
perceiving are two distinct activities (£tepov), and that the former is a property
unique to humans*. The main difference between Alcmaeon and the MT lies in the
definition of the hegemonic organ. In the Egyptian tradition, it is the heart, which is
rendered by the terms 43.tj and jb, whereas for the Crotonian physiologist, it is the
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brain (éyképarov)*'. The activities of dppoveiv and Euviévar for Alcmaeon constitute
the basis for distinguishing humans from animals. The first verb, according to Greek
culture, primarily means ‘to have a mind’, ‘to be in one’s right mind’ or ‘to be wise’,
in the sense of having a good and functioning reason*’. The second term, on the
other hand, refers to the ability to “‘understand’ or ‘to have intelligence’*. The Text
of Memphite Theology depicts a scenario that is very similar to the one described
about Alcmaeon. The phrases used are prj ‘rqjj.t nb(.t) and k33.t. The first expression
consists of the verb prj, which is in the 3ae-inf form and means ‘to go forth’ or ‘to
come forth’#. This verb is combined with the feminine noun ‘rgjj.t, which can be
translated as ‘wise decision’®, as it is derived from the verb “rg, which not only
means ‘to know’ but also ‘to be wise’*. The sentence is completed by the primary
adjective nb, which means ‘every’ or ‘all’. Therefore, the comprehensive sense con-
veys the idea of the ‘coming forth of every wise decision’’. The second expression
is represented by k33.t, a form of the verb 3ae-inf k3(j), which means ‘to think about’,
‘to plan’#. From this, the nouns k3.t and k33.t derive, commonly signifying ‘thought’
or ‘vital principle of intelligence’®. Thus, both in Alcmacon—given the thematic
coherence of Theophrastus’ testimonium—and in the M7 col. 56, the sense percep-
tions, collected together, are conceived as fundamental factors of thought. However,
the latter exists on a distinct and superior level if compared to sense perceptions,
manifesting in two complementary forms: thought as ‘to be wise’ or ‘to have a
mind’ (ppoveiv/prj rqjj.t nb(.t)) and thought as intellectual thinking or understand-
ing (Euviévavks3.t)®. This distinction also occurs in some way in Empedocles, per-
haps due to the influence of Alcmaeon: ‘For know that all things have a mind and
their share of thought’ (mévta yap 1601 ppdvnoty Exely kol vopotog aicav)’'. Plato,
in a passage from the Phaedo (96b), traditionally associated with Alcmaeon, uses
the verb ppovéw to describe the brain’s activity, as does Theophrastus in De Sens.
25-26°2. The term mopot, meaning ‘channels’ or ‘passages’, corresponds to the
Egyptian lemma mt¢.w, which does not occur in the MT but is well-documented in
the medical papyri**. Theophrastus, in De Sens. 25-26, does not further specify the
nature of mdpot, which remains uncertain. Nevertheless, Alcmaeon’s use of this
term regarding the human body is the earliest known instance. In the parallel pas-
sage about Diogenes of Apollonia, the terms @iefio and eAéPReg, which were more
common in archaic and classical Greece, are employed in the sense of ‘vessels’*.
Alcmaeon’s ideas would have influenced Empedocles to develop the doctrine of the
aroppoai, which refers to the effluences that detach from objects and are captured
by the mdpot spread throughout the human body™. The sense organs also have mopot,
but these do not have the function of connecting the sense organ with the seat of
intelligence—which for Empedocles is the heart or the blood around the heart—but
only of determining whether the sense organ can receive the effluences that are
poured forth by external objects®. Alcmaeon, on the other hand, as Theophrastus
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recalls, had focused on the features of the sense organs and their connection to the
brain, without considering the similarities between the act of perception and the
nature of the perceived thing”’. Finally, to complete the framework of the remark-
able lemmas analysed, the term €yxéaog literally denotes ‘that which is inside the
head’®. In Egyptian texts, the word indicating the brain is the masculine noun 3js,
which sometimes also has the meaning of ‘viscera’’.

Although animals, as we commonly observe, possess a brain capable of processing
sensory data, Alcmaeon, as referenced by Theophrastus in De Sens. 25-26, believed
they are unable to engage in thought. We cannot precisely define what he meant by
intelligence, beyond the idea of integrating sense perceptions in a single centre. His
doctrine, considering the incipit of [1epi ®Ooewg transmitted by Diog. Laert. 8, 83,
suggests that the ability of texpaipecton arises as a higher-level activity unique to
humans. This term, according to post-Homeric Greek lexicon, refers to the capacity to
make rational judgments based on the signs provided through sensation. In contrast,
clarity of knowledge (capnveiav) is attributed solely to the gods®. The specific scope
of interest is a matter of debate, primarily depending on the interpretation of fragment
24 B 1 DK. The argument revolves around ‘that which is not evident’ (mepi 1@V
apovémv), which is introduced at the beginning of the speech. Attention then turns,
after the high point, to ‘mortal things’ (nepi t®v Ovntdv), a phrase that critics some-
times expunge®'. On the other hand, the meaning of the fragment changes if we com-
bine the two expressions placed after the high point, in the sense of ‘on the invisible
things that concern mortals’ (repi T@v dpavény mepl T@v Ovnt®dv). This interpretation
suggests that Alcmaeon, as a physician with a global vision of the cosmos and human
nature characterised by similar functioning mechanisms, focused on the difficulty of
understanding the internal workings of the body and invisible diseases®. Overall, it’s
essential to recall that Alcmaeon’s work is situated within the context of the late ar-
chaic and proto-classical wisdom (sophia), preceding the emergence of the special-
ised and disciplinary knowledge that characterises the Hellenistic period. Alcmaeon
can be seen as a philosopher, scientist, physician, naturalist, politician, and minister of
the sacred all at once. None of these roles detracts from the global vision of the
Presocratic sophos, which encompasses both human and divine aspects, addressing
the universe as a living whole. In the same way, experience, technical skill, and rea-
soning had to complement each other®*. On one hand, clear knowledge (cagpnveiov)
belongs to the gods, and not to humans, especially about ‘non-manifest things’.
However, human thought—when forming reasonable judgments based on the signs
that sensation presents to the brain (texpaipecfot)—is not limited to merely receiving
perceptions. The activities of “having amind’ (¢ppoveiv) and ‘perceiving’ (aicBavesar)
are different and not the same (Theophr. De Sens. 25-26). Although sensations as
hearing, seeing, smelling, and tasting are fundamental, thought, by combining sense
data, operates on a higher level®. According to Aétius Plac. IV 17, 1, for Alcmaeon,
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‘the directing part is in the brain’ (Té éykepdimt lvar O Nyepovikov), to the point
that ‘it is thus by this, which attracts odors by means of acts of breathing, that odors
are perceived’ (toOTo1 00V do@paivesBor Erkovt S1d TV Avamvodv TG Ocuéc). The
same concept is found in a passage of Plato’s Phaedo (96a-b), usually connected to
Alcmaeon, where it is stated that it is the brain that provides the sensations (6 &’ éyké
QoAOG €0ty 0 TOG aicbnoelg mopsxmv)®. This perspective depicts a framework similar
to MT col. 56, where the use of the determinative O41 .~ denotes the superiority of the
heart as the seat of the intellect: the senses are instruments with which the mind works,
but it is only the mind that initiates action®,

Alcmaeon, following the accounts of Calcidius and Theophrastus, is considered a
precursor to empirical science and anatomical research based on observation®’. Some
scholars attribute to the Crotonian the fragment 125 Page of the lyric poet Alcman
(Schol. Pind. 1 1, 56), according to which ‘experience is the beginning of learn-
ing’ (nfpd to1 padncrog apyd)®. A relevant reference model is found in Hippocrates
(Morb. Sacr. 14; 17-20) and Socrates’ argument in Plato’s Phaedo (96a-b), which
Aristotle further develops in the Posterior Analytics (2, 19, 100a 3 ff.)%. This topic is
particularly controversial. The late Latin testimonium of the Neoplatonic philosopher
Calcidius from the 4th century AD, which may be based on the work of Posidonius,
claims that Alcmaeon was the first to perform human dissections to study the nature
of the eye in the 5th century BC. However, this assertion is considered unreliable.
It primarily serves to illustrate the ideas of sense perception expressed by Plato in
the Timaeus (45c-d; 69d ft.) and, on the other hand, continues to primarily describe
the discoveries made by Herophilus of Alexandria two centuries after Alcmaeon.
Moreover, the passage from Calcidius is present in parallel in Galen, who defends
the Platonic ideas of the Timaeus but does not cite Alcmaeon (De Placit. Hippocr.
et Platon. 7, 1, 5). Theophrastus’s text De Sens. 25-26 appears to be more detailed,
likely the result of direct knowledge of the writing attributed to Alcmaeon, to which
Aristotle would have replied (Diog. Laert. 5, 25). However, the vessels or channels
(moépor) that conduct sense perceptions to the brain are depicted in an elementary
manner. This approximate description seems incompatible with the understanding
one would expect from an anatomical investigation involving dissection”. A signifi-
cant point is the expression from De Sens. 25-26, which states that ‘all the senses
are connected in some way to the brain’ (amdoog 6¢ T aichnoceig cuvnpticdainmg
pog ToVv €yképarov). The use of the adverb mwg, meaning ‘in some way’, suggests at
least a somewhat uncertain understanding’'. However, it is also possible to translate
the adverb as ‘in un modo o nell’altro’, emphasising the different functions of the
sense organs’,

Alcmaeon’s theories may have partially influenced Philolaus, who was also active
in Croton in the 5th century BC. He held the view that the head is the principle of
intelligence (kepaAd pév voov) and the brain possesses the principle of the human
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being (yxéparog 6& <capaiver> tav avOpdmm apyav). According to this perspective,
animals, on the other hand, are guided by the heart (kopdia d¢ tav {dov). In line with
Egyptian tradition and also the Shabaka Stone col. 56, Philolaus considers the heart
the seat of life and perception (kapdia 8¢ yoydc Kol aichnolog)’.

The crucial question is: how did Alcmaeon determine that the brain, rather than the
heart, is the organ through which sense perceptions reach? Did he arrive at this conclu-
sion through dissection and direct observation, or inference and reasoning? The stud-
ies have shown that it is impossible to find a consistent and coherent interpretation™.
There are considerable doubts about the authenticity of the testimonium of Calcidius
(4th century AD), which claims that Alcmaeon was the first to dissect a human body
to investigate the nature of the eye. Additionally, Theophrastus’ well-documented text
on the doctrine of channels (m6pot) conveying sense perceptions to the brain has been
criticised as fairly rudimentary’”. These issues have led scholars to suggest that an-
cient Egyptian medicine probably influenced Greek culture. The Pharaonic tradition
would have provided a valuable heritage of experiences and a source of anatomical
observations derived from embalming practices’. The Smith and Ebers papyri reveal
a solid understanding of the vessels/conduits of the head, including the temporal and
occipital arteries, as well as the nerves that connect the brain to the eyes and spinal
cord. These texts describe, for example, the effects of violent head trauma, whether or
not there is cerebrospinal fluid leakage. Such injuries can lead to various body move-
ments and conditions, such as meningism, basilar skull fractures, tetraplegia, aphasia,
and altered consciousness. The impact on the sense organs, such as bleeding from the
nasal cavities and ears, is also addressed”’. Finally, in this context, possible connec-
tions have been suggested between Alcmaeon and the Indian physician Sushruta, who
lived in the 6th century BC’®,

The clinical observation, likely made by Alcmaeon, was that the brain can also impact
sense perceptions when subjected to unnatural movement, since it obstructs the ves-
sels/channels, interrupting communication (Theophr. De Sens. 25-26), and not only
consequences on body movements or bleeding from the sense organs, as described
in the Smith Papyrus™. The functionally visible impacts of head trauma on sense
perceptions would have led Alcmaeon to consider the brain as a hegemonic organ. In
this context, the answer to the question of how he discovered the central role of the
gyképarog can be found entirely within Theophrastus’ testimonium. The method ap-
pears to be based on reasoning or inference drawn from clinical observations, and not
necessarily on surgical or anatomical examinations®. Furthermore, Alcmaeon’s com-
mitment was primarily concentrated on the study of the ‘non-manifest things’ (mepi
T®V apavémv), as stated at the beginning of Ilepi ®voewc®. This focus inherently
bans, even in the case of the interior of the human body, including the brain, autoptic
observations through dissection. Indeed, what is not manifest, which is the overarch-
ing theme of the work, can only be accessed by humans through reasoning based on
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signs (tekpaipesOar). Clear knowledge (cagrvelav), which for us moderns takes the
form of empirical-scientific knowledge as certainty, is reserved solely for the gods.
In this regard, classical Greek tradition contains numerous references to the difficulty
or impossibility of studying the interior of the human body and hidden diseases®>. An
attempt at dissection, however, cannot be entirely dismissed in the current state of
research, although it was probably limited, as has been noted, to the removal (exsec-
tio) of an animal’s eyeball®. Finally, this perspective is particularly relevant when we
ponder that, regarding the study of the eye’s nature emphasised by Calcidius, knowl-
edge of the optic nerves as conduits-mt.w can already be found in chapter 854c¢ of the
Ebers Papyrus. It is reasonable, therefore, to assume that the medical and sacred col-
leges of the time, spanning between East and West (e.g., the Houses of Life in Egypt
and the Asclepius Temples in Greece), shared this knowledge as a common heritage,
especially after the complete Persian conquest of Egypt between the end of 6th and
the beginning of 5th centuries BC, which facilitated access to the ancient sanctuaries
of the land of the Pharaohs®.

The argument becomes even more interesting when we consider that in Greece, af-
ter Alcmaeon, while Anaxagoras, Hippocrates, Plato and Strato considered the brain
as the hegemonic organ, other important thinkers like Empedocles, Democritus and,
still in the 4th century BC, Aristotle (who, moreover, was the son of the physician
Nicomachus [Suda N 399]), then Diocles, Praxagoras, the Stoics and the Epicureans,
referred to the heart in the Egyptian manner as the seat of the intellect, thought, and
the soul®. In the Greek medical, philosophical, and scientific tradition, which included
the writing attributed to Alcmaeon—considered worthy of reply by Aristotle (Diog.
Laert. 5, 25)—there was likely no awareness of completely irrefutable proof derived
from direct observation. This level of certainty became common after the anatomical
studies conducted by Herophilus and Erasistratus of Alexandria during the Hellenistic
period (late 4th to 3rd century BC) and later by Galen in the Roman era (2nd century
AD)®. This feature is more relevant when we consider that the same perspective was
also held by Philolaus, who was a fellow countryman and contemporary of Alcmaeon.
As we noted, while he acknowledged the brain as the principle of the human being, he
linked sense perception to the heart, following a view similar to that expressed in the
Egyptian Text of Memphite Theology*'.

Returning to the specific argument of this paper, the inscription of the Shabaka Stone,
although it was a cosmogonic rather than a medical text, when we consider the sec-
tion that describes the heart and sense organs (col. 56), probably reflected precise
medical doctrines prevalent in Pharaonic Egypt®. It has a basic logical structure that,
despite some differences, is similar to Theophrastus’ testimonium De Sens. 25-26.
The MT provides a concrete example of the knowledge heritage that Alcmaeon likely
benefited from, either directly or indirectly, as a starting point for his research in 5th-
century BC Croton, renowned for its excellent physicians®. This view is especially
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relevant given the long-standing connections that the Achaean city maintained with
the Egyptian tradition, as archaeological finds confirm®. These links became further
strengthened in the second half of the 6th century BC, partly due to the experiences
of the doctor Democedes, who worked in Persia at the Achaemenid court of Darius I
alongside his Saite colleague, the chief of physicians Udjahorresnet. Additionally, the
arrival of Pythagoras in the West, whose teachings drew significant inspiration from
contemporary Egypt, contributed to these cultural exchanges®'.
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