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'Eneykpavic 'Epaciotpatoc dvouddel

Introduction

ecent advances in neuroimaging could contribute further to our understanding of the function of the brain. In a re-

cent communication published in Nature the authors present their Next Brain, a probabilistic histological atlas of the

whole human brain. They argue that their Next Brain holds promise to increase the specificity of findings and acce-
lerate the quest to understand better the human brainin health and disease [1].

The brain is a dominant organ among vertebrates. Some rudimentary elements of the nervous system have also been
located in invertebrates, representing more than 90% of all living animal species on earth. The medicinal leech Hirudo medi-
cinalis, was the first invertebrate in which a neuron cell was identified [2]. In the popular press, this hermaphrodite leech is
reported to have 33 brains![3].

But what did the ancients understand of the structure and function of the brain? In a period of the human history when the
importance of the brain was underestimated, the mummification process practiced by the ancient Egyptians is revealing.
Whereas the heart, believed to be endowed with all knowledge and feeling - deemed essential for judgment in the afterlife-
was carefully preserved, the brain was totally discarded. The Greek historian and traveller Herodotus of Halicarnassus (c.484
- ¢.425 BC) explains: -mp@ta pév akoh® o1drpw S1a TV puEwtrpwv £€Ayouct TOv Eyké@alov, TA uév autol oUtw £€Gyov-
Teg, 10 6€ EyxéovTeg pdapuaka. (First, they remove the brain through the nostrils with an iron hook, thatis, part of it, and then
the rest by pouring drugs inside.) [4]. Perhaps the unremitting beating of the heart from the uterus to the grave, pounding
during emotionsandin combat, fascinated the ancient mind more than the apparentinertia of the enclaved brain.”Be still my
heartand let merestawhile” says Lord Capulet, in Shakespeare'sRomeo and Juliet.

References to the brain inscribed on stone, or papyrus, from the ancient Mesopotamian cultures and Egypt are variably in-
terpreted by modern scholars as evidence that ailments of the brain, especially epilepsy, were known to these cultures. Many
agree that such descriptions are not necessarily clinical observations but rather beliefs and interpretations largely by priests,
of divine, often punishing interventions|[5, 6].

Consider now the opening sentence of the “Sacred Disease” in the Hippocratic Corpus:" Mepi pév T¢ iepfi¢ vouoou Kale-
OMEVNC (W8 Exel- oUSEV Ti Lot SokEel TV BAWV B<loTéPN Eival vOUoWV oUSE igpwTépn, GAG QUOIY pév Exel fiv Kail Té Aotrmdt
vouoruata, 66ev yivetal”. (It is thus with regard to the disease called Sacred: it appears to me to be nowise more divine nor
more sacred than other diseases, but has a natural cause for the originates like other affections) [7, 8].

'Galen reports that for the cerebellum Erasistratus uses the name "Ereykpavic. This should not be confused with the term Emkpavic used for the
meninge (Greek English Lexicon -Liddell & Scot 1968, Oxford at the Clarendon Press — pages 613 & 640)

The Brain and the Greeks

References to the brain /éyképahoc are found in Homer's lliad (08¢ o¢' £yképahog xapddic péot (g 68 oivoc (brains be thus
poured forth upon the ground even as this wine), [Hom. Il. 3.300] [9] and in Odyssey TQ) k£ oi éykEPalog ye (in Cyclops) [Hom
0d.9.458-460] but not as the organ of intellect rather, the target of injury in combative episodes.

Itis perhaps not a coincidence that Athena, the goddess of wisdom and protector of the city of Athens is born, emerging
from the head of Zeus.The philosopher Plato (428-347 BC) in his dialogue Cratylus devoted to language and onomatopoeia,

Hellenic Journal of Nuclear Medicine * January-April 2026 www.nuclmed.gr



Commentary

explains (through Socrates) the derivation of her name and
attributes to this virgin Goddess “divine intelligence" “tOv
otV @act v ABnvav altodv volv te kai Stavolav memol-
nkévat / G\’ w¢ Ta Bela vooliong auTiic S1a@epdvTwg TV
GMwv, Ogovony ékaleoev. (B0l vonolg, Ta Beia vooloaq,
she who has the mind of God, a theonda - (the maker of her
name seems to have had a similar conception of her, but he
gives her the title of‘mind of God"r) 800 vonoig, seeming to
say thatsheis ©=ovoa) [10].

Alcmaeon of Croton (AAkuaiwv 6 Kpotwvidtng), the son
of Peirithous, born c. 510 BC, the physician and philosopher
from Magna Grecia, is considered the first in the ancient
world to recognise the importance of the brain as the organ
of intellect [10, 11]. His work has been cited by several anci-
ent authors among them, predominately, Aristotle, Galen,
Plutarch and others. Although not explicitly named, scho-
lars have argued that Plato also refers to Alcmaeon's work in
his Phaedo [11] when discussing the view that the brain is
the seat of intelligence. It is believed that Alcmaeon practi-
ced animal dissections and he was aware of the Eustachian
Tubes [videinfra].

Butitis the century after Alcmaeon's birth that medicine is
decidedly and inextricably divorced from theosophy and su-
perstition and emerges convincingly as a clinical discipline,
studying among other organs, the brain in health and di-
sease, its injuries from trauma and appropriate surgical in-
terventions.

In the Hippocratic Corpus there are at least sixty referen-
ces to &yké@alog / brain in ten treatises, predominantly, as
expected, in the dissertation already mentioned, (ON THE
SACRED DISEASE). In this same treatise we read: - Eidévai 6¢
xpPn ToU¢ AvBpwroug, 6Tt €€ 0USevO¢ MV ai ndovai yivovtal
Kai ai ebppoouval kai yélwteg kai maidiai fj £vtelbey, kai
AOmat kai dviat kai Suc@pocival kai kKhauBpoi. (Men ought
to know that from nothing else (but from the brain) come
joys, delights, laughter and sports and sorrows, griefs, des-
pondency and lamentations) [12].

Also, in this treatise we read, “Kat@ tadta vopi{w TOV £yké-
@aov Suvapv migioTny Exelv &v T dvBpwnw- oUTog yap
AUiv éoTt TV o 100 REPOC yivopévwy Epunveug, fv Uyi-
aivwv tuyxavn” (In these ways | am of the opinion that the
brain exercises the greatest power in man. This is the inter-
preter to us of those things which emanate from the air, when
the brain happensto beinasound state) [12].

In the treatise on Airs Waters and Places (Mepi Aépwv Yod-
Twv Kal Tomwv) there are references to the influence of we-
ather conditionson headaches[13].

In the treatise on Traumata to the Head (Mepi twv ev Kepa-
A Tpwpdtwv) the author discusses the anatomy of the skull
and cautions the operator who treats head trauma, perfor-
mingincisionsonthe temporal regions[13].

We read: - Zmacpog yap EmAapuBavel tov tundévta -kai Av
HEV £’ AploTepd TUNOR KpoTdgpou, Ta £ 810 O oTIACUOC
EmAapPavel TOvV TuNBévTa - AV &€ £mi Ta 581 TUNOI Kpo-
Tagov, Ta &' AploTtepd O omacudg Emhappavel. (Because
spasm seizes the one who is cut, and if the incision affects
the left temple, spasm develops on the right side of the per-
sonandifontheright, spasmdevelops onthe left) [13].

In the treatise Mepi Adévwv (On Glands) it is argued that
the brain has the consistency of a gland and we encounter

the symptomatology of apoplexy (amomAn&in @ mabel
tolvopa) [13].

In the chapter on Aphorisms there are seven references to
the brain. Among others, we read ‘Okégcolotv Gv O €yképa-
N\o¢ 01661 UTd TIVOC TIPO(pActog, Avaykn Aewvoug yiveabal
mapaypfua. (Brain concussed from whatever reason, instan-
tly resultsinaphasia) [13].

Herophilos ("Hpd@ihog 335-280 BC) and Erasistratus
(Epaociotpatog c. 304 - ¢.250 BC) founders of the school of
anatomy in Alexandria [14] are considered the first to have
performed anatomical dissections on the nervous system
and their work is largely preserved in the writings, among
others, of Rufus of Ephesus and Galen. Although plausible,
speculation, initiated by early theologians, that vivisections
on convicted criminals were conducted in the anatomy
school of Alexandria, have not been indisputably substanti-
ated.

Rufus of Ephesus (Polgoc 6 E@éatog, 1% c. early 2™ centu-
ries CE), in the treatise Mepi Ovopaciag Twv TOU ZWHATOG
Mopiwv (On the Names of parts of the Body) discussing the
brain and cranial nerves, cites Herophilus and writes: -Hpo-
@W\o¢ 8¢ Kkai prviyya Xoptoeldii Kahel. Ta 6& amod tol €yke-
@ahou Braotruarta, velpa aioBntikd, Kai mpoalpeTIKa Sid
WV aioOnoic Kai MPOAIPETIKY Kivnol, Kai Maoa GWUATOC
nmpd&ic ouvteleital. (Herophilus names and a meninx cho-
roid. And brain's offshoots, sensory nerves and motor nerves
with which sensation and voluntary motion, and all actions
ofthe body are performed)[15].

Physician, philosopher and experimentalist, a prolific wri-
ter, but also verbose and often critical of others, Galen of
Pergamum (129 -c. 216 CE) is a devotee of Hippocrates [16],
never missing the opportunity to express his admiration for
the works of the Coan Physician, whilst he castigates Aristo-
tle for misplacing the seat of the soul in the heart, rather than
the brain. In Kuhn's edition of Galen's surviving works pub-
lishedin Leipzig between 1821 -1833, there are well over 300
references to the brain (cerebrum),including the cerebellum
and meninges, listed in the 20" volume of this collection. Ga-
len described the Great Cerebral Vein Seutépag 6¢€ (pAeBoc)
oAU peilovog Suetal 8' 1y eAEY aUTtr) KatavTig €i¢ 1O Bdbog
€vBev kai oyiletal moAveldW¢; now often referred to as the
Galen Vein, which passes backwards and upwards round the
splenium of the corpus callosum[17,18].

Galen in the treatise MNepi OAocodPou lotopiag, asks the
question Ti mptov tehelobtat o0 Bpépoug; (Which part of
the foetus is completed first?). He quotes Alcmaeon as say-
ing, TAV KeaAv év i 0Tt TO Ayepovikov. (The head in
which psyche resides) [19]. This is reiterated in another tre-
atise ON SMELL (Mepi 6oppricewc) in which Galen cites him
in the following sentence “AAkuaiwy, &v T £yKe@AAW @Nn-
oiv Eval TO fYEROVIKOV- TOUTOU 00V O0@paivesdat ENKOVTOC
818 v Avamvo®v Ta¢ dopdc” (Alcmaeon, in the brain is the
hegemonic faculty; therefore, it is this that is inhaled, draw-
inginthe odoursthrough the breaths).

On hearing he writes: ANkuaiwv Gkovelv NUAG ROt TG
KEVR) EvTOC ToU WTOC TolTo Yap gival TO TepinXolv Katd
v 1ol nvevpatog eioBoAfv- mavta yap ta keva Nxel. (Alc-
maeon says that we hear becauseinside the ear is empty. For
thisis what resounds with the force of the spirit, for all things
empty, resound)[19].
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Craniotomy a common neurosurgical procedure derives
its name from cranium; Galen explains the derivation of the
name of the osseus structure sheltering the brain: TO nept-
Keipevov E€wBev 0oTolv 0 &N kai kpaviov dvoudlouat, kabd
nep TIKpavog émikertal. (The surrounding bone outside, they
nameitcranium, becauseitresemblesan overlying helmet).

As for Erasistratus and Aristotle, Galen writes in the book
(Mepi Twv ka®'Immokpdtnv kat MAdtwva Aoypdtwv BiAiov
H’). Epaciotpatoc pév olv, € kai pf mpdoBev, AN’ £mi
YAPWCE Y& TV AANOA TGV velpwv ApxrV Katevonoev. Aplo-
TOTEANG S, pépl TTAVTOG Byvoroag, eikotwg Amopel xpeiav
eimeiv €yyepaov. (Erasistratus then, though not before, but
certainly in his old age understood the true origin of the ner-
ves. Yet Aristotle, perpetually ignorant, rightly does not
know how to explainthe use of the brain) [20].

Among the many treatises of Galen, lost to us, one addres-
ses “The practice of medicine in Homer” quoted by Alexan-
der of Tralles (ca. 525 - ca. 605 CE) and referenced by Edward
Theodore Withington in his book Medical History, available
online.

The intellectual paralysis that gripped Europe with the co-
ming of the new order, soon after Galen's death, stagnated
further progress in the understanding of the nervous sys-
temand its properties[21].

The works of Oribasius, Aetius and Paul of Aeginae that fol-
lowed produced little innovation and are essentially citati-
ons of earlier achievements of theirillustrious predecessors.
Europe had to wait for another thousand years before Vesa-
lius'anatomical refinements.

Oribasius (‘Opeidaotog 320-400 CE) personal Physician to
Emperor Julian (331- 363CE) and famous for his visit to the
Delphic oracle in decline during its final days, provides among
others a detailed description of the skull and of the cranial ner-
ves, their origin from the brain, their course and exit through
the various foramina, based largely on Galen's writings [22].

It is uncertain whether Aetius of Amida (Aétiog¢ Apdnvog
mid 5" to mid-6" CE) produced any original work on the ner-
vous system but he makes copious references to Oribasius
and Galen in his writings. In the chapter on Epilepsy by Galen,
he writes “tpgic sici Tfic émAnyiac Slagpopai mackv 6 altGv
KOWVOV ECTI TTACKEWV TOV Eyké@aNov. (there are three different
types of epilepsy, and they all have in common the brain's ail-
ment). He goes on to say that he witnessed an episode of focal
epilepsy in a young child, and he gives a detailed account of
this observation, which started with clonus at the tibia and as-
cended through different parts of the body on the same side,
reaching ultimately the head [23].

Paul of Aegina (MalAog 6 Aiyivtng c. 625 - ¢. 690) was born
ontheisland of Aegina in the Saronic gulf, close to Athens. His
surviving works, focused primarily on surgery, a Medical Com-
pendium in Seven Books (Emtopfic iatpikiic BiBAia £mtd) be-
came standard reference not only in the Byzantium and Euro-
pe, but also in the Arab world. On epilepsy (BiAiov Tpitov 30/
ty) he writes, “"H émAnyia cmaoudc olca 100 mavtdc owua-
TOC, LETA BAABNG TAV MYEUOVIKGV EVEPYEIV TR LEV €V aUTG)
O £YKEQANW cuvicTapévny £xel Tnv aitiav i ¢ €v Taig au-
100 Kothiaic anacaic. (Epilepsy is a seizure of the whole body,
with damage of the hegemonic energies, caused either by
the brain itself, or by all its ventricles). [24].

? In the original versions of these treatises accessible online from
Bibliothéque numérique medica the letters o and g are represented at
times by ¢; for reasons of authentication, they have not been conver-
ted.

Discussion

Some of the statements on the brain made by Alcmaeon, Hip-
pocrates and others in antiquity are self-evident to the ordi-
nary mind of the 21* century; but they were made longer
than twenty-five centuries ago, when the world was a very
different place, without CT scanners, encephalography or ra-
dioisotopes.

A number of interesting studies have been published re-
cently addressing the contributions of the ancient Greeks to
the study of the brain and nervous system[18,25-29].

Golder and Golder studied the 431 case histories included
in the Hippocratic Corpus for the diagnosis, treatment and
prognosis of single persons and groups of patients suffering
from neurological and psychiatric disorders; they report that
in the 7 books of the Hippocratic Epidemics, they identified
128 patients in total, described with neurological and psy-
chiatricsymptoms [25].

Breitenfeld and colleagues estimated in 2014 that 10 % of
neurological Pubmed and 7% of neuroscience Scopus revi-
ews, mention the Hippocratic Corpus as one of the sources
[26].

The present study supplements further, recent contribu-
tions by accessing sequentially the original Greek text of the
authors of antiquity, engaged in the study of the nervous
system.

Will Athene's vonoigand Alcmaeon's fyyepovikov be repla-
ced, one day, entirely by artificial intelligence, what in con-
temporary Greek is referred to as texvntrj vonuoouvn? Will
such techne enhance, replace, or degrade the creativity of
the ordinary man? The prospect is terrifying to some and in-
spiring to others. Time will tell...

Note

Translation into English of ancient Greek texts originate lar-
gely fromthe Perseus Digital Library, as cited. A small number
of ancient texts in this communication, was translated or
modified by this author.
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