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IHPQTH AITANTHXH
HAitog A. Kovpehag

1. ®a mpoomubnow vo apyico TNV amdvinch Hov GTO
epomuo Tov Avdpéa [Mamovicordov pe éva emiong moAd
GYETIKO EPATNLLO OV TO avTlypdpm amo tov John Searle: “To
onovdaotepo TPOPANUe onpepa glvar to e&ng: Awabétovpe
v Opiopévn €1KOVE TOL €00TOV PO MG avlpdTvov dvTog,
OV Hag TNV dlvel 1 Kowr| AOyKn kot 1 omoia oAy dVcKoAn
evapurovileTol Pe TNV OMKN EMGTNUOVIKY OVTIAYN Yiol TOV
@LoIKO KOopo. Oewpodpe 011 0 €awTOC  pog  efvon
evovveiontog, elevfepog, voruwv kol éAloyog @opéng, oe
évav KOGHO TOL 1M EMOTAUN Hog Afel OTL OLYKPOTEITOL
OAOKANPOTIKG OO (voo, Y®PIG VONUE QUCIKE COUATIOWL.
Aomév, TOG WTOPOVUE VO TOPLIEOVUE OVTEG TIS OVO
aviinyetg; Tlapadeiypatog yaprv, mog eivar dvvotdov o
KOGLOG Vo Ttepéyel LOVOV 1] GLVEWINTA QUGIKE GmUOTIOW
Kot Opog va mepiéyxel kot ovveidnomn; Ildg pmopel éva
UNYOVIOTIKO oUUTOV Vo Tepléyel  avBpomvo  6vta  mov
UTopodV VO TOPACTAGOLV VONTIKA TOV KOGHO Tovg, Ev
OAlYOlS, TG UTOPEL O OVLGLUCTIKA GAVEL VONLOTOG KOGLLOG VoL
meptéyel vonuata;y Me dAlo Adyla, mold givar 1 oo TOL
VoD T0V avOpOTOL g TO VTOAOTO GVUTAY;

Eivon evxoho, cuveyilel o John Searle, vo gavtactodue éva
coumav yopilg cvveidnon, aAld détav to kdvovue, PAémovpe
ott pavtalopacte évo cOpmav mov ot aAnfelo dev €xet
vonuo. Amoyn mov Bo pmopovoe vo omoTEAEGEL, KOTO TNV
YVOUN HOV,HE oKOUN TOpOAAOYT] TG aVOPOTIKNAG apyng, UG
aKkpaio popen g onolag vrootnpilel 6Tt T0 cOUTAV EMpene
vo dnuovpyncetl tov avlpomo yio va vrapEer o i610. To
GOUTTAV Yo va elvar Tpaypotikd tpémet vo eEelyBel pe tétolo
om0, ®cte va vrapovv ot mopatnpntés Tov. «O
mapatnpnTo» Aéet o J. Wheeler “givat 1660 anapaitntog yio
v dnpovpyla Tov ZOPTEVTOg 060 Kot TO ZOUmay Yo TV
dnpovpylo tov mopoTnPENTH» Ao [l TETOWL UETAPLGIKN
amoyn TPOTI® avt Tov XTéPavov Tpoyavd, cOuewvae pe
Vv omoia «OAoL ol Quoikol vouol, yopic e&aipeon, &ival
Bloloywd avaykaiot. Kavévag dev givar BroAoyikd mepittog.
OAot emttehodv pd Proroykr (otikn Aettovpyioy Dépvm Eva
mapaoeypo, Om®G okplPdg To TEPLYpdpel o [dpyog
Cpoppotikdkng. «Av 1 €VIaoT NG MAEKTPOUOYVNTIKNG
SUVAUE®DG NTAV HKPOTEPT], O CYNUATIOUOC 0TOU®V 1] popimv
Oo Ntav advvatog Aot n mAekTpopoyvnTiky ddvaun etvor
mov ovykpatel To MAEKTPOVIOL GE TPOYLEG YOP® ONO TOV
mOPNVOL KOl Elval auT TOL EMUTPEMEL, HE KATAAANAOLG
deopovg, tov oynuatiopd popimv. Tote 1o Xoumav o nTov
eEapetikd omAd: Me niektpdvia poVoV Kot TUPNVES, YoPIg
MOAOTTAOKO.  Oopyovikd poplo, Kot ocvvendg yopic Com.
Ioyvpotepeg mAekTpopayVNTIKEG Ovvdpelg, Oa  onuavav
ovtifeto, mTOVTOTIVI] OECUEVCT TOV TMAEKTPOVIOV OO0 TOVG
TOPTVEG KoL AdLVOLIO YNUKAV ovTIOpAcE®Y. Apo TO GOUTOV
610 omoio {oOpe OLEMETOL OO TOVG UVOEYKAIOVS (QUGLKOVG
vopovg yio v moapén {ong» . Av Aomdv 1 cuveidnon dev
elvar ka4t mov Ppiloketar £€® amo Tov ELOIKO KOGUO OAAY
amotelel PLépog g Proroykng {omng, tote Ba pmopovce va mel
Kavelg OTL 1 cuveidnon glvat WOTNTA 1 YOPUKTNPLOTIKO TOV
coumavtog oto omoio Lodpe, m omolo exepdletor pe Tig
Aertovpyieg Tov eykepdiov. 'H, yw va mAincibocm mod Kovid

FIRST RESPONSE
Elias D. Kouvelas

(Translation from the Greek original by Maria Deliyianni)

1. I would like to begin my response to the question put by
Andrew Papanikolaou, by putting another very relevant
question that I have borrowed from John Searle: “At the
moment the biggest problem is this: We have a certain
commonsense picture of ourselves as human beings which is
very hard to square with our overall "scientific" conception
of the physical world. We think of ourselves as conscious,
free, mindful, rational agents in a world that science tells us
consists entirely of mindless, meaningless physical particles.
Now, how can we square these two conceptions? How, for
example, can it be the case that the world contains nothing
but unconscious physical particles, and yet that it also
contains consciousness? How can a mechanical universe
contain intentionalistic human beings-that is, human beings
that can represent the world to themselves? How, in short,
can an essentially meaningless world contain meanings?
(John Searle, Minds, Brain ands Science, Harvard University
Press, 1984). In other words, how is the mind related to the
rest of the universe?

It is easy, according to Searle, to imagine a universe without
consciousness, but, when we do it, we see that we are
imagining a universe that is in fact meaningless. This view
could, I believe, be considered as one more variation of the
anthropic principle, an extreme version of which claims that
the universe, in order to come into existence, had first to
create man. In order to be real, the universe had to evolve in
such a way that its observers would also come to exist. “The
observer”, says J. Wheeler, “is as necessary for the creation
of the Universe, as is the Universe for the creation of the
observer.” To this metaphysical position I would prefer the
view of Stephanos Trachanas, who believes that “all natural
laws, without exception, are biologically necessary. No one is
biologically superfluous. They all perform a vital biological
function.” I shall give an example, exactly as George
Grammatikakis describes it. “If the intensity of
electromagnetic force were smaller, the creation of atoms or
molecules would be impossible. Because it is
electromagnetic force that keeps electrons in orbit around the
nucleus and that allows the creation of molecules, through
the formation of the necessary bonds. If that were the case,
the Universe would be exceedingly simple: it would contain
nothing but electrons and nuclei, and therefore no life. More
powerful electromagnetic forces, on the contrary, would
entail permanent binding of electrons to nuclei, thus
rendering chemical reactions impossible. This means that the
universe that we live in is governed by the natural laws that
are necessary for the existence of life.” If, then,
consciousness is not something outside of the physical world
but is part of biological life, one could say that consciousness
is a property or an attribute of the universe that we live in,
expressed through the functions of the brain. And, in order to
come closer to the subject under discussion, I could say that
consciousness is a property or an attribute of the brain, thus



oto 0épo, Bo éheya 6Tl 1 ovveldnon eivar WwOTTO M
YOPOUKTNPLOTIKO TOV £YKEPAAOV TPOGHETOVTAG ETGL pial OKOUN
Swtimwon otg 6oeg o Avdpéag Ilamavikordov €xet
Slutundoel (N ovveldnon oamoppéel amo ToOV EYKEQOAAO, O
eYKEPAAOG mapdyel oLVEIONGN, O EYKEPAAOG Ovaykaio Kot
wKovy ovvOnkn kA7), Xto onueio ovtd Oo mpémer vo
onpemo® ovtd wov o John Searle vrootnpilel: 6Tt pmopel
Vo 1.6300VV TaVTdYpOova Kot To 6,1t 1] vonTikn pog {on €xel og
aiTlo TIG EYKEPUAIKEG AEITOLPYIEG, KOL TO O,TL TO VONTIKG,
QOVOLEVO  EIVOL  YOPOKTNPIOTIKG TOL E€YKEPAAOVL. ZTNV
EPMOTNON O «TTOG Umopel 0 eYKEPOAOG Vo, Eival TO aitio TOv
voh Kol TauTOXPOVO 0 VOUG Vo €lval YOPOKTNPLOTIKO TOL
eykepdAov», o John Searle anavtd 6tL oV Pdorn avtig ™G
oamopiog Pploketor pio mTopovoONon NG OUTWOKNG GYEONC.
Mrnaivovpe, Aéet, 6TOV TEPOCUO VO OKEQTOVLE OTL dTav TO A
elvar 1o aito tov B, 1618 LHdPYOLY SVO SrakpiTd yeyovoTa,
mov 10 éva avayvopiletolr, ®¢ aitio kot T0 GAAO  ©¢
arotélecpo Ot nhadn kabe ottioxn oyéorn Asrtovpyel pe
ToV 810 TPOTO OV Ol UAAAES TOV UTIAMAPSOV YTLTOVY M pia
mv AN, T 11¢ atokés oyéoels, OUmG, £YKEPAAOV-VOD
mpénel va Bswpnioovpe b wod ovvOeTn Evvola oUTIOKNG
oyéong.

2.0mo10nmote A0V datdHnwmon 1| GLVIVAGUO SLUTVTTMGEWDY
mapovpe, 10 epdTNUA TOV Avopéa [Mamavikordov mapapéver
Kot Yo vo. amovinBel ypeidletar, Kotd Ty yvoun pHov, va
VrapEovv oplopéveg dlevkpvioels — mapotnpnoels. H tpd
aeopd. Toug cvvopkodvieg. H b mievpd elpoote epeic,
onrodn, vmobétw, ov povietés, mov vmootnpilovpe O6TL M
cuveidnon dev elvat KATL TO0 puotnpuddeg mov Ppioketal £
a0 TOV LGIKO KOG, aALE €Yl VO KAVEL LE TIC Aettovpyleg
aLTNG TG mepiepyng porhakng pnalag mov Aéyetol eyKEPAAOG.
H dAn mhevpd dev pmopet katd Ty yvodun pov va ivat évag
AOYIKOG Kol KOAOTpoOipeTog  GvBpmmog, oAAG  évag
kaAompoaipetog cOyypoveg dvieTtic. Tovilo 10 Gvyypovog
Yo vo. Tov daympico omo tov Kaptesiovd duiopd. Adtt o
Kaptéoiog avalntodoe ) chvoesn Tov Vo LE TO GO LECHD
NG EMIPVONG KOl OTIG «XKEWEIS TEPL TNS TPATHS PLAOGOPIACH
elye yphwel «Agv Ppiokopat amidg 6TO CAOUA [LOV, OTMS O
vautng oto mhoio. Eipor moAd otevd depévoc poli tov,
GUULEMYLEVOS pE ovTd». AviiBeto 0 GUYypovog OvIoTHg
moTeVEL EMKPVE 0Tt «To ovpumay arotereitanr 100% amo VAN
kot 100% omo pi VAN» Ko dpa 1 cvveidnon eival otoyeio
TOV un VAoV cvurovtog. H devtepn mapatipnon agopd cto
Tl evvoovpe pe tov 0po ouveidnon. Aot Onmg Afel Kol O
David Chalmers (1995) ot 816¢popot epeuvnTéC YPNCLOTOLODY
Tov Opo cvveidnomn (consciousness) e d1APOPOVG TPOTOVG 1,
CUUTANPOVEO €YD, LeTaPaivouy cuVEINTA 1) OCLVEIDTTA OO
Tov 0po «conciousness” otov Opo “awareness” (md¢ Ba ToO
petéppale ota eAAnvikd n Mapio AgAnyldvvn «emlyvoony;)-
mov dgv voplm 6Tt givarl Opot TavTdoNHOL- Kot AL TG, Le
peydin evkoiia. Ipdypatt oty cuveldnon eumepiéyovtat ot
Swdikacieg HES® TV omoimv TO GTOHO OVTIAOUBAVETAL KOt
dwapopomotel ta arcbnnplaxd epedicpata Kot avidpd pe Tov
KatdAANAO TpOTO og ovtd. XN Guveldnom eumepLEYovVTOL Ot
AELTOVPYIEG LLE TIG OTTOTEC TO GITOUO OAOKANPDOVEL TANPOPOPIEG
amo  OlGpopeg  mNyég  mpokewévov  vo  pubuicel v
coumeplpopd tov. Me dAdo Adylo otV GuVEIdNOT EVIACGETOL
M Kotdotaon Tov va £yl Kaveig emiyvoon (being aware)
TOV TPAyHLATOV HEGH GTOV KOGHO, VO EYEL VONTIKEG EKOVEC
emt Tov wapovtoc. [pdkettar yio v katdotaon mov o Gerald
Edelman ovopdler «mpmtoyevy] cuveidnony. Zvyvd Aouwmdv
Bplokopacte evodmov keWwévov ta omoila apyifovv pe v
mpotoon Ot Ba dwmpaypatevfodv To mpoPAnuaTo NG
cuveidnong (consciousness), 0KOAOVO®MG OGYOAOVVIOL L€

adding one more way of putting the question to those
proposed by Andrew Papanikolaou (consciousness derives
from the brain, the brain produces consciousness, the brain as
a necessary and sufficient condition, etc.) At this point I
should note the remark made by John Searle: that it can both
be true that mental functions are the cause of our mental life,
and that mental phenomena are properties of the brain. To the
question “how can the brain be the cause of the mind and at
the same time the mind be a property of the brain”, Searle
replies that this question is based on a misunderstanding of
the causal relationship. We are tempted, he says, to think that
when A is the cause of B, there must be two discrete events,
one of which is recognized as cause, and the other as effect.
That every causal relationship functions in the same way as
billiard balls hitting each other. When it comes to the causal
relationships between brain and mind, however, we must
consider a more complex kind of causal relationship.

2. Regardless of the way or the ways of formulating it, the
question put by Andrew Papanikolaou remains, and in order
to answer it, I think that we must first make some
explanatory remarks. The first concerns the participants in
this debate. One side, I suppose, consists of us, monists, who
claim that consciousness is not something mysterious,
outside of the natural world, but that it has something to do
with the functions of this strange soft mass that we call the
brain. The other side cannot, I believe, be other than a
reasonable and well-intentioned person, a well-meaning
modern dualist. I stress « modern » in order to make the
distinction with Cartesian dualism. Because Descartes was
looking for the link between the body and the mind in the
pineal gland and in his “Meditations on First Philosophy” he
has written: “I am not merely lodged with my body like a
sailor in a ship, but I am very closely united with it,
intermingled with it”. Our modern dualist, on the contrary,
firmly believes that “the universe is composed 100% of
matter and 100% of non-matter” and consciousness,
therefore, is an element of the non-material universe. My
second remark has to do with the term “consciousness”.
Because, as David Chalmers (1995) has remarked, different
researchers use the term consciousness in different ways or, |
would add, slip consciously or unconsciously from the term
“consciousness” to the term “awareness” — I do not believe
that these terms are synonymous — and back again, with the
greatest ease. It is true that in consciousness are contained the
processes though which a person integrates information from
various sources in order to regulate his behaviour. In other
words in consciousness is contained the state of being aware
of things in the world, of having mental images of the
present. This is the state that Gerald Edelman calls “primary
consciousness”. We often, then, find ourselves faced with
texts whose authors begin by stating that they will address
the problems of consciousness, and then proceed with the
description of very interesting studies on the mechanisms that
allow us to become aware of and interpret the world, finally
reaching the conclusion that by continuing in this line of
research, and probably with the help of more powerful
computers, we shall, one day, succeed in understanding the
“mystery at the centre of human life”, that is consciousness
(see e.g. F. Crick xon C. Koch Scientific American special
issue on Mysteries of the Mind, 1997). 1 shall, therefore,
conclude the second part of this response by saying that there
is, in fact, a body of data produced by recent or earlier
research in the neurosciences that I believe can convince
even an open-minded modern dualist that what I shall, for the



TOAD eVOLIPEPOVOES LEAETES TTOV OLPOPOVYV TOVG UNYAVIGHOVG
eniyvoong (awareness) Kot gpunveiog TOv KOGHOL KOt
KOTOAYOUV GTO GUUTEPACLA OTL [LE TNV GLVEYIGT) OLTOV TOV
eldovg tov peketdv Kot v Pondela tov Kaldtepmv {cmg
VIOAOYIGTMV B0 TAGOVLUE VO KOTOVONGOVUE TO «KEVIPIKO
poomplo ¢ avipomivng  Lofgy v ovveildnon
«consciousness» (PAéne m.y. F. Crick xar C. Koch Scientific
American special issue on Mysteries of the Mind, 1997).
Kieivovtag, Aowdév 10 dgdtepo pépog g amdvinong O
E\eyo OTL TPAYLLOTL VITAPYOVV [l OEPE dedopéva, To. omoio
TPOEPYOVTOL omno GUOYXPOVEG | TOAOTEPEG
VEVPOETIGTNUOVIKEG EPEVVEC OV UTOPOLV KATA TNV YvOUN
LoV VO TEICOLV aKOUT Kot VOV KOAOTIGTO GUYYXPOVO SLIOTH
0Tt autd oL Yhpwv ocvvtopiog Ba OVOHACH «TP®TOYEVN
GUVEIINONY Exel Vo KAVEL UE TIC AEITOVPYIES TOV EYKEPGLOD
(ovyyvoun, Avopéa, v TOV Opo Eyer va kaver). XTo ddoUEVA
ovtd Oa mephappave ta doa avapépst n Eiprivn Zxaiidpo
omv OwN ¢ omdvinon, blindsight, ocOvdpopo dyvolag
(neglect), 610p00Ap0g avtaymviopudg (binocular rivalry)] aArd
kot moAAG dAAa. TTopadeiypotog ybptv Ba mephapfavo Tig
moaAonotepeg pehéteg tov W. Penfield xar H. Jasper, Tig
KAooowég pedéteg oto ontikd cvotnua tov T. Wiesel, D.
Hubel kot t1g yoyopusioroyucés peréteg tov S. Zeki kot tov
W. Singer, 1| Ti¢ peAéteg tov V. Ramachandran yio tnv ontikn
mapaicOnon (optical illusion), Tig peréteg Twv Sperry Kot
Kazaniga otovg aocbBevels mov é€yet  yiver dwatoun Tov
pecolofeiov (split brain) kot ToAAEG GANES.

3. Avto Opmg mov yopaktnpilet to avBpodmvo gidog dev etvat
N «TPOTOYEVNS GLVEIONONY OAAL 1 «GULVEIdNON OVATEPNG
taéngy (daveilopor tov O6po mol amo tov G. Edelman)
onrodn  «n ovveidnon o0t €xelg ovveidnony. Ymoyidlopot
AOITOV OTL Y10, TIC OMOWYELS LLOG Y10 TNV GYECT] TOV EYKEPAAOV,
He anTd T0 eminEdO TNG GLVEIdNONG, 1GYVOLY Ta OGO, YPAPEL 1)
Eipnvn Zxoldpa. Ot dev ompilovtal, dniadr, oe okinpd
AOYIKG ETMLYEPNLOTO 1] OEGOUEVO TTOL TPOEPYOVTIOL OTO TOV
YDPO TOV VEVPOETIGTNUAV 1 GAAO EMIGTNUOVIKO YDPO OAAG
anyalovv amo LG GEPE amo KOGLOOVTIAMNWELG OV €XEL O
kafévag amo epdc. [Mbavag, pd térown Kotdotaon dev apopd
poévo TiG amOyeElS Hag Yyl TNV ouveidnor, oAAL Kot GAA
OVTIKEILEVO 1] EMIGTNUOVIKT] LEAETN TOV OTOL®MV, TOVAGYLGTOV
¢ TOpa, etvar pio eEapeticd dvokoin dSwdikacic. Efiera
Y. TPV omo Alyo Kopo auTO TO KOTA TNV YVOUN LoV Oyt Kot
1660 koAd @ilp “A beautiful mind”. Kdamow otiypun o
TPOTAYOVIOTAG (Vvourmeliotag podnpatikdg) (ntdel amno v
KATOTLY YOVOIKO TOV Ot0dEiEELS Y10 TOV EpMTA TNG. AVTH TOL
omovtéel av moTevEl 0Tl 10 cVumav givan dmepo. Ko oty
KOTOQATIKN TOL OTAVINGT TOoV poTAEL oV £YEl amodei&els, yu
avtd. Kot avtdg amavtder 0Tt dev éxel pev amodei&elg aAld
£TG1 TGTEVEL.

Noa yvpico dpmg otn ovveidnon. Katd Edelman 1 cuveidnon
avaTEPNG TAENG mEPOUPAvEL TNV aVOYVOPLOT Oomo  €vo,
OKEMTOUEVO VIOKEIEVO TV Tpaéedv 1M TV cuvalsnudtov
tov. Evoopkdver éva HOVTEAO TNG TPOCOTIKOTNTAG, TOL
maperBovtog, tov péAAoVTog kabBd¢ kot Ttov mapoévtoc. O
Antonio Damasio (Scientific American, Agkéupprog 1999)
vroompiler 61t 1 Proroyiky Beperioon g aicOnong tov
eavtoy Pploketon ©'ekelveg TG eykepoMkég Oopéc M
otpatnywkés (devices), ot omoleg amewovifovv Aemntd mpog
AEMTO TNV OLVEYEWL TOVL oOpyaviopov. Ymootmpiler OTL 1
EMLYVOOT] TOV €0VTOV €VOL GTNV TPAYLATIKOTNTO HEPOG EVOG
KWWNLOTOYPAPIKoD £€pyov Omov péco oTo 010  mAaiclo
GLVLTIapPYoLY O,TL BAémovpie (seen) 0,1t TpoPAémovie (seer), N

sake of brevity, call “primary consciousness” has to do with
the functions of the brain. (Andreas, please forgive the
expression has to do). In these data I would include those
mentioned by Irini Skaliora in her response — blindsight,
neglect syndrome, binocular rivalry, as well as many others. |
would, for instance, include earlier work by W. Penfield and
H. Jasper, the classic studies of the visual system by T.
Wiesel and D. Hubel and the psychopysiological studies of S.
Zeki and W. Singer, or V. Ramachandran’s work on optical
illusion, Sperry’s and Gazzaniga’s work with split-brain
patients and many others.

3. However, what is characteristic of man is not “primary
consciousness” but “higher order consciousness” (again, I am
borrowing the term from G. Edelman), that is “the conscience
that you have consciousness”. I suspect, therefore, that what
Irini Skaliora has said about our views on the relationship of’
the brain with consciousness is true for this level of
consciousness. That they are not based, that is to say, on hard
logical arguments or neuroscientific facts (or facts derived
from other sciences), but stem from the views that each one
of us has of the world. It is possible that this situation does
not hold only where our views on consciousness are
concerned, but is also true of other issues, whose scientific
investigation has proved to be extremely difficult. For
instance, | was recently watching the (mediocre, I think) film
“A beautiful mind”. At some point, the main character (a
mathematician and Nobel laureate) asks his future wife to
give him proof of her love for him. She responds by asking
him whether he believes that the universe is infinite. And,
when he replies in the affirmative, she asks him if he can
prove it. He replies that he has no proof, but that this is what
he believes.

But let us return to consciousness. According to Edelman,
higher order consciousness includes recognition by a thinking
agent of his actions or his emotions. It embodies a model of
his personality, his past, his future, as well as his present.
Antonio Damasio (Scientific American, December 1999)
claims that the biological basis of the sense of self lies in
those brain structures or devices that provide a minute-by-
minute image of the continuity of the organism. He claims
that self-awareness is in fact part of a movie where the seen
coexists with the seer, and thought coexists with the thinker.

According to Edelman, the acquisition of higher-order
consciousness requires the formation of a “social self” that is
achieved through the long-term storage (memorization) of
symbolic relationships that have been acquired through
interactions with other individuals of the same species. This
process is based on the appearance of language in a linguistic
community. Thus, if one compares the brain areas involved
in “primary” and “higher-order” consciousness (Bright Air,
Brilliant Fire, Figures 11-1 and 11-4), one will realise that
the only areas that are added to the model of higher-order
consciousness are the Broca and Wernicke areas, the
language areas, that take part in the semantic self-induced
stimulation of brain areas. The logical consequence of
Edelman’s model is that “higher-order consciousness” can
only be achieved by individuals that have developed a
symbolic language and live within a linguistic community;
that is, as Edelman himself says, the individuals of the
species homo sapiens. In this sense, “higher-order
consciousness” (in what follows I shall simply borrow



«OKEYM» KOL O KOKETTOLEVOSY.

Katd tov Edelman ywo v amoxtmon cvveidnong avotepng
TAENG omotTeiTOL 1) SAUOPPMOCT EVOG KKOWVOVIKOD EYMY» TOL
eMTLYYAvVETOL  pe MV poxpompdBsoun  amobnkevon
(pvnpomoinom) cvpupoikdv cyécewv, mov £yovv omoktnOsl
pécm oAAnAemdpdoemv pe GAlo dropa Tov 1dov €idovg.
Tovm 1 dwdwacio Pasiletoar oy guedvion e YA®ooOS
péoa oe b yaooown kowdmra. Etol av kavelg cvykpivet
TG  EYKEQOMKEG — TEPOYES MOV  GUUUETEXOLV  OTNV
“mpwtoyevn” Kot ommv  “ouvveidnon ovatepng tééng”
(Ewoveg 11-1 kot 12-4 Abépog Ocikdc Aaunpn Potd) Oo
SLOTIOTAOGEL OTL Ol LOVEG VEEC TTEPLOYESG TTOV TPOCTIOEVTAL GTO
HOVTEAD TG cuveidnong avatepns taéng eival ot YAWGOIKESG
meployég Broca ko Wernicke, ol omoieg ovppetéyovv oty
GNULUGIOAOYIKI] CUTOOLEYEPGT]  EYKEPUAIKDV  TEPLOYDV.
Aoywd emokdrlovBo tov povtéhov Edelman eivor 6ti v
«OLVEIONOT avOTEPNG TAENG» WITOPOVY V' OTOKTGOLYV HOVO
TO IO OV €YOVV AVOTTOEEL b SLUPOAIKY YADCOO Kot
Covv péoa oe b YAwoowkn kowotnta, dNAadY| , Omwe Aéet
kot o g o Edelman, ta dropo tov Homo sapiens. Ynr’
VTNV TNV €VVOl0. 1] « CLVELINGT avadTEPNG TAENG » (oT0 €ENG
amAmg daveilopat tov 6po amo tov Edelman ydptv cuvropiog)
eppaviletar otov avBporo (Homo) pudvo katd to teElevtaieg
OEKASEG YIMADES YPOVIO TNG 1OTOPING TOV KO, EMOUEVOG, OEV
OmOTEAEL €V YOPOKTNPIOTIKO 7OV SAPOPOTOlEl TO YEVOG
(Homo) ano ta vmwoérowma yévn (eotm o mpotedovta). Eivar
OLLMG TPAYLLATL ETGL TO TPAYLLOTA,

O tp@Tol avBpomideg g Appikng (ot avatporoniOnkot, 4-5
gKOTOULOPLO. XPOVIOL TTPLV) ElXOV 7O YOPOKTNPLOTIKG TTOL Ol
UTOPOVoaUE V' OTOKAAEGOVE «OvOpOTIVOY, OTTmg eival M
opOua 6tdom. Ot edkol GG WAODY Yl TV TOPOVGIC TOV
yvévoug avBpomog (Homo) mpwv mepimov 2,5 ekatoppdpila
wpévia. Ac mpe Aowmdv 2,5 exoroppopio xpdvio Tow® OTIC
cafdveg g onuepwng Awdwomiog kor Kévvog exel omov
éEnoe o mpoyovog poag o Homo habilis. Ti sivar ekeivo to
YOPOKTNPIOTIKO 7OV pog kéver v avayvopiloope oov
mpoyovo pog tov Homo habilis kot 6yt 6tov avetparonifnko
v Tpayovdiopévn amo tovg Beatles kou amo exatoppvplo
avBpodmovg petd, Aovov; Eivar M wavomtd tov va
katackevdlel AbBwa epyodeia. v AbBoteyvio tov Homo
habilis dtaxpiveral 1 TPOTUNGLOKN ¥PHoN Tov SeE0V ¥EPLOV,
OV VIOONAMVEL TNV dlapoponoinon g Asttovpyiog Twv 600
nuogapiov. Ag onuewwbel 6Tt avéAoyn mpotiunon oty
xpNon Tov akpov dev gupavifetal oTovg mBnKovs. Avti n
MBoteyvia map’ OAN TV AmAOTNTA TG ONADVEL 1)101] OPICLLEVES
VONTIKES IKOVOTNTEG TOAD AVADTEPES OO OVTES TV CNUEPLVAOV
mONKoV: Tov oKkpPn vmoAoyiopd ¢ ywviag kpodong, tov
GUVTOVICUO TOV KIVGEDV KOl TOV VIOAOYIGUO TNG SUVOUNG
kpovong. To yeyovdg emiong ot ot GvBpomor avtoi
UETAPEPOLY TNV TPATN VAN TOV OTADV EPYUAEI®V TOVG OTO
HEYOAEG OMOCTAGELS, MG CUUTEPLPOPA OV TOTE OeV EYEL
mapatnpnel 6ToVg TONKOLG Kol VTOINADVEL il e&upETIKN
KovoTnTo, Tov Sywpilel oe kamowo Padud v avtidpaon
amo 1o dpeco gpébiopa. Ti Aowmdv €dwoe otov Homo habilis
OVTEG TIC eMTNOEOTNTEG MOV dgv di€betav ot GVyypovol Tov
0VGTPOAOTTIONKOL, VD J1EBETAV TNV IKOVOTNTO VO TEPTUTAVE
opOot; Nopilm ot dev Ba Tov Woitepa TaPAKIVILVELLEVO
va vmofécovpe Ot empdkerto ywo ta 100-150 mapamdve
YPOUUAPLO, EYKEQPOAMKNG ovoiog mov 01€0ete o Homo habilis
Kot 0Tt Héoa G€ VTN TNV EMMAEOV EYKEQPUAKT OVGIN, O
EVOOKpOVIOKE evtombpata €yovv Oeifel, eumepleixeto M
meployn Broca. Koivtepn ewova yio v Aboteyvia tov

Edelman’s term for the sake of brevity) appears in somo only
during the last tens of thousands of years of his history and is
not, therefore, a characteristic that differentiates the species
homo from other species. But is this really the case?

The first hominids of Africa (the australopitheci, 4-5 million
years ago) already had features that we could characterize as
“human”, such as their upright position.
Palaeoanthropologists, however, speak of the presence of the
species homo approximately 2.5 million years ago. Let us,
then, go back 2.5 million years in the savannahs of what is
today Ethiopia and Kenya, where our ancestor, homo habilis
used to live. What is the feature that makes us recognize as
our ancestor homo habilis, and not the australopithecus Lucy,
sung by the Beatles and by millions of others after them? It is
his ability to build stone tools. In the stone industry of homo
habilis we can discern a preference for the right hand, that
denotes the differentiation of hemispheric function. We
should note that apes do not show a similar preference in the
use of their upper limbs. This stone industry, in spite of its
simplicity, is evidence for the presence of certain cognitive
abilities much higher than those of contemporary apes: the
exact calculation of the angle of impact, the coordination of’
movements and the calculation of the strength of impact.
There is also the fact that these hominids carry the raw
materials for their simple tools over long distances; this
behaviour has never been observed in apes and denotes an
exceptional ability, a decoupling of the response from the
immediate stimulus. What was it, then, that gave homo
habilis these skills that his contemporary australopitheci
lacked, although they were able to walk upright? I think that
we would not be risking too much if we supposed that the
difference lay in the 100 or 150 more grams of brain tissue
contained in the skull of homo habilis, and that this surplus
brain tissue, as has been shown by endocranial casts,
contained Broca’s area. We have more information on the
more recent forms of stone industry that archaeology
designates with the general name of Acheulean. Acheulean
industry made its appearance in Africa 1.5 million years ago;
this coincides with the appearance of a new human species
whose brain size was twice that of homo habilis, homo
erectus. The characteristic artifact of that period is the
bifacial hand axe. The form of these tools, according to K.
Kotsakis (History of the Greek Language, Institute of
Modern Greek Studies, Thessaloniki 2001) indicates to
researchers the increased cognitive abilities of their
manufacturers: the reproduction of a particular shape, which
presupposes the application of a particular ideal template, the
ability to recognize abstract geometrical relations, such as
symmetry and the straight line. Particularly informative is the
degree of standardization of these artifacts, which is a
reliable witness to the fact that these tools were not created as
an immediate response to a biological stimulus, but on the
basis of the abstract representation both of the means (tool)
and of the stimulus (food), which serves as an indication of
the abilities possessed by these humans. According to the
palacoantropologist Richard Leaky, “Ancestors of ours,
living 1.5 to 2 million years ago, were making beautifully
shaped stone implements. To make a hand axe out of a piece
of stone, you have to be able to pick up a stone that contains
the hand axe before you make it. You have to see the finished
object in the piece of stone. Now, that ability to
conceptualise, to abstract, to see something that isn’t there,
seems to be human”. Palacoanthropology, therefore, allows
us to reach the following conclusions about human cognition:



TPOLOL avOpdTOL Sl00ETOVE Yo TIG VEOTEPES LOPPES, TTOV
M apyooroyio TEPLYPAPEL Pe TO YEVIKO Ovoud oyelaies. Ot
axehaieg AMBoteyvieg eppaviCovror oty Aepikn mpw amo 1,5
exoToppopa ypdvia v dra gmoyr mov epgavileton éva véo
gldog avBpomov pe eyképoro oxeddv SuTAdolo omo TOV
habilis, o Homo erectus. To yopaxtnpiotikd teyvodpynuo
VTG TNG EMOYNG NTOV O AUPUTPOCMITOG XEIPOTELEKVG. LINV
popon v gpyoieiov ovtav, Aéel o K. Kotodkng (Iotopia
g EAAnvueng F'Adocag, Ivatitovto NeoeAAnvikdv Znovddv,
®eccorovikn 2001), n épevva avayvopilel Tig ovénpéveg
VONTIKEG  IKOVOTNTEG TMV  KOTOOKELAGTMOV  TOLG: TNV
ovamapaymyn £vog otafepol GYNLOTOG, TOL TPobmobitel TNV
EQOPLOYN GLYKEKPUYEVOL 10€0TOV TOMOV, TNV OVOYVAPLON
APNPNUEVOV YEOUETPIKAOV GYECEMV, OTMG 1 GLUUETPIO KOt )
evbeia. [daitepa, ddakticdg etvar o Babpog Tumonoinong Twv
OVTIKELEVOV QUTAOV, AdWEVLGTOG LAPTLPAS TNG KATAGKELNG
TOV epyareimv Oyl ®G GQueon omdvinon oto  Proloykd
epédiopa, aALG pe Baon v aenpnuévn TapdceTtact TOG0 ToV
pécov (epyaieio), 6co kot tov egpebicpotog  (Tpoen)
KOVOTNTEG OLTOV TV avBpodnwv. H petdbeon avt) oe ydpo
Kot ypovo eivar dvvart poévo yapn OTIS  OPOLPETIKEG
KOVOTNTEG AVTOV TV ovlpdnev . O Todotoaviporoldyog
Richard Leakey ypdost ta &&ig yw to 100 Oépa: «Ot
mpodyovol pag, mov éinoov mpwv ano 1,5 1 2 ekatoppdpla
wpdvia, EpTioyvav dpopea métpva epyodeio. Ta va Tidéelg
£va ToEK0VPL Ao EVaL KOUUATL TETPA, TPENEL VAL ElGAL TKOVOG
va StodéEels b TETPOL TOL VA TEPLEYEL TO TGEKOVPL TPOTOV TO
okoMoelg. Tlpémer va deilg 1o tehewwpévo avtikeipevo 6to
KOUMATL g mETPpOG. AVt M KavOTNTo GOAANYNG LGS
aenpNpéVNG 10éag, vo PAémelg kGt mov Ogv gival ekel,
ooivetar vo givar ovOpomvn WdtNToy. Amo TG peléTeg
AOOV NG TOAOOOVOPOTOAOYIOG 7OV  UTOPOVUE VO
kataAngovpe ota €&Ng ovpmepdopoTo Yoo TV avlpdmivn
vonon: 1. H wavotnta petdfaons amo 1o mapdv 610 péALov,
M wKoavotnTa TpOPAEYNG TOL PEAALOVTOG HECO OO TNV XPNON
g eumepiog Tov mapeABovioc, HEGT Omo TNV GUAANYM
aeNPNUEVOV gvvoldv etvarl Pactkr| ddtnta TG vONnons tov
vévovg tov avBpomov. Méca 6’ auty v dadikacio
mepthapPavetar kot to kaboplotikd ototyeio yo T ddunon
TOV €y®, OAAG Kol KOPLPOI®Y  YOPOKTNPIOTIKOV TOV
TOAMTIONOV, 1| ENLYVOOCT) TOV €nEePYOUEVOD BavaTtov. 2. Avt
WOOTNTO-KaVOTNTO, TG avBpdmivig vonong eivar Pactkn
mpobmdbeon yoo TV avamTLEn NG GULVEIINONG AVATEPNG
Ta&NG (avayvdpiong Tov €avTod 610 ToPeLBOV T0 TAPOV Kot
TO HEAAOV) Kot ovOdVETOL - EKPPALETOL GTOV QUGIKO KOGLO
OO TNV OTIYUN TOL O &YKEPOAOG OMOKTAEL £va OPLGUEVO
péyebog kan eppaviCovtot opiopéves eyKePUMKES SOUES, OTTMG
n éuxko Broca. H wavomta ovt) efedicoeton pe v
pey£€0uveon Tov eyKePAAOL KOl TOV OVTIGTOL(®OV EYKEQUAK®OV
dopmv. Katd tnv yvoun pov, Lowrov, 16yvpd emysipipata
vaép TG dmoyng 6TL M avatepns TAENS ocvveidnon
oyetileTon pe TS eYKEPUMKES AELTOVPYiES TPOKVTTOVV UTTO
mv moidroavlpomoloyic. Me ovtd Opmg dev vrootpil®
OTL TOUTO TO EMYEPNUATA gival duvaTov va meicovy Evav
KAAOTIGTO GUYYPOVIO dVIGTY.

AveEaptnto OU®G OO0 OO TO KOTG TOGOV T TOPOTAVED
enyepnuoto meilovy M Oy, omo  ProAoyikng TAEVPAg
eUTEPIEYOVY Vol TAPGd0E0: Ol TOPATAVE IKAVOTNTEG TOV
avBpdmov €£aPTOVTOL OO A OPYAV®OOT] TOL EYKEPAAOV
TPOYPOULOTIGUEVT] OO YOVISLK, 1] CUVIPITTIKY TAELOYN Qi
tov onoiwv Ppiokovtatl kot 6e GAla {da. Amo ™ AapPvikn
AOmOV oKomd dgv glvar duvatdv pd tétown opydvmon va
oavadOOnke andtopa otov eykEPaAio Tov avBpdmov. Nopilw
OTL Ol UEAETEC OV TPUYULOTOMOLEL 1| EPEVVNTIKY] OUASO TOL

1. The ability to proceed from the present to the future, the
ability to foresee the future using the experience of the past,
by grasping abstract concepts, is an elementary cognitive
ability of the human species. In this process is contained the
defining element for the construction of the self, and of
crucial characteristics of culture, the awareness of oncoming
death. 2. This property or ability of human cognition is an
elementary precondition for the development of higher-order
consciousness (the recognition of the self in the past, the
present, and the future) and it emerges/is expressed in the
natural world from the moment that the brain achieves a
certain size and there appear certain brain structures such as
the Broca area. This ability evolves along with the
enlargement of the brain and of the corresponding brain
areas. I believe, therefore, that palaeoantropology
provides us with strong arguments in favor of the view
that higher-order consciousness is related to brain
functions. This, however, does not entail that these
arguments can convince a well-meaning modern dualist.

These arguments, however, regardless of whether they appear
more or less convincing, imply a biological paradox: the
above-mentioned human abilities depend on an organization
of the brain that has been programmed by genes most of
which appear in other species as well. From a Darwinian
point of view, therefore, it does not seem possible that this
organization emerged in the human brain at once. I believe
that the research conducted by the team of Giacomo
Rizzolatti in the Laboratory of Human Physiology of the
University of Parma can open a window towards an answer
to such questions. This team of researchers has found that in
area F5 of the monkey premotor cortex there is a specific
group of neural cells (mirror neurons) that become excited
when the monkey performs an action, but also when the
experimenter is showing the monkey what to do, by
performing the same action. In other words, these mirror
neurons are a means of communication between the
experimenter and the monkey undergoing training. They take
part, that is to say, in the performance of a cognitive process
of interaction (dialogue?) that could be described as: “I am
now doing what you did a moment ago”. Establishing of this
dialogue, however, presupposes that the monkey (and the
experimenter, I hope) can make the distinction between the
“self” and the “other”. The phenomena that I have only
briefly sketched here acquire a particular significance when
we add to them the information that according to most
researchers area F5 in the monkey brain corresponds to the
Broca area of the human brain. It appears, therefore, that the
transition to the first forms of the human species coincides
with the enlargement of our ancestor’s mirror system and the
creation of the Broca area. Such an evolutionary change can
be the result of mutations in a small number of genes that
control the proliferation of germ cells or other morphogenetic
genes, that would finally result in the creation of a new
structure, such as the Broca area. This new area is, in a
certain sense, man’s mirror system that, due to the new
complexity that emerges, is in a position to control complex
purposeful processes, such as tool making at first, and
language at a later stage. If this scenario is correct, then the
“case of the Broca area” could be a paradigm case for the
emergence of new mechanisms that have not been
encountered before, as Costas Krimbas, whom I thank for his
reference to me, has suggested in his response. This very
complexity, however, endows these systems with another
characteristic, plasticity. This has already been discussed by



Giacomo Rizzolatti oto Epyoaomipo ®ucioroylog Tov
AvBpodmov oto Tlavemotjuo g Ildppo pmopovv v’
avoiéovv éva mapdbuvpo amdvinong TPog EPOTHUATE OVTOV
Tov €ldovG. AVTN M €PELVNTIKTY opdda dlamicTwoe OTL GTNV
mepoyn F5 tov mpokwvntikod @Aowod tov mibnkov vmhpyet
wd  €dkn  katyopio. vevpikdv  kuttdpav  (Kabpemtikol
VELPAOVEG), 01 0Toiot deyeipovtat Otav o widnKog enttelel G
mPA&N, oAAG KOl OTOV O TEPUUATIGTHG VITOOEIKVIEL GTOV
midnko ti vo Kavel, emrehdvrag v O Tpdén. Me diia
AOYIL Ol KOOPENTIKOL VELPOVES OTOTEAOVV €va  HEGOV
EMKOWOVING HETAED TOV TEAELTAIOL KOL TOV EKTOUOEVOUEVOD
mONKov. AnAadn CULUUETEYOLY OTNV  EMTEAECT]  LUAG
YVOOTIKNG dladikaciog StaAdyov mov pe omAd Adylo pmopel
va meptypoeel ¢ eENG: «AVTO oL TPV amo Alyo £KOveS €0V,
topo 10 Kve eyd». H eykatdotaon Oumc avtod ToL
Swdhoyov mpobmobétel 6Tt 0 Tibnkoc, Omwg eAmilo kot o
MEWPALOTIOTNG, KAVEL OLAKPIOT TOL «EAVTOD» MG TPOG TOV
«GAAo». Ta @awvopeve ovtd mov ®¢ €00 060 yivetal md
MEPUMNTITIKG. TTEPLEYPOYQ, OTOKTOOV 1dlaitepn onpocio otav
mpootedel 1M mANpogopic OTL Yl TOVG TEPIGGOTEPOVG
epevvntég M mepoyn F5 tov eykepdiov tov mbnkov givar n
avdioyn g éhkag Broca tov gykepdlov Tov avBpdmOL.
Daivetoar Aowmmdv OTL 1 peTdfacn OTIS TPDOTEG HOPQPEG TOL
avBpodmov cvuminter pe v peyéBuvon tov kabpemticon
GLUOTHLOTOG TOV TPOYOVOL TOL Kol TNV Onpovpyio Tng
meployng Broca. Mid tétowa e€ehktiky] oAdayn pmopel va
elvor  amotéhecpo  pETOAAGEE®V  evOg  pkpold  apBpol
yovidlov mov egAéyyovv Tov puiud TOAAOTAAGLOGHOV TMV
BAAGTIKAOV KOTTAP®V 7 GAADV LOPPOYEVETIKAOV YOVISI®V, Y14
T Onpovpyio TEMKA pidg véag doung onmg givat 1 TepLoyn
Broca. H véa avt) meployn amoteAel katd KAmTO0 TPOTO TO
KAOPENTIKO GVLOTNO TOV AVOPAOTOV, TO 000 AOY® TNG VENG
TOALTAOKOTNTOG TOV dnpovpyeitar ivar oe Bom vo eAéyyet
nepimhokeg okémpeg Sodkacieg, OTMG €lval 1 KATAGKELN
epyareimv kat’ apyds Kot 1 ekpopd tov Adyov apydtepa. Edqv
avtd T0 oevaplo givat 0pBY, TdTE N «TEPITTM®ON TG TEPLOYNG

Broca» pmopei va eivan  mapddetypo  avadvong vémv
unyaviop®v  mov  divouv v duvatdtmTo  emilvong
mpoPAnudtev, to omoio.  Ogv  EYOUV  TPONYOLUEVAG

cvovovinOei, onmg Aéet oty oamdvinon tov o Kdortog
Kpiundc, Tov omoio kol evyapiotd yio TNV avagopd Tov oL
kave.. H i opmg m moivmhokotnto 7mpocdidel oTa
GLOTILOTO OVTA KOl €V0. GAAO YOPOKTNPLOTIKO 7OV &ival M
miootikotnTo. To Bépa avtd T0 £rel NON dampaypatevdel n
Eipnvn Zxoldpa kot dgv B pe amacyoincel Topd PHovo og
Hid €101K1 KOTAGTAON.

4. Agv givor duvotov vo culntovpe yio cuveidnon yopig va
LG OTOCYOANCEL KoL TO aocvveidnto. Avapeifoia otovg
GUUETEYOVTIEG G OVTOV TOV OlIA0YO VThpyovy GAAOL, Ot
omoiot givar oD md ewdwkol ano guéva Ko eimilo 6t Ba
aoyoAnBodv ektevdg pe to Bépa. AGQOAMG Yo TOAAOVG
VEVPOEMIGTAOVEG M €vvolo  TOL  acvveidntov  eivar
avuTOoTOTY, O)L OpmG Kot yuo tovug Eric Kandell kot Gerald
Edelman. Katd tov Kandell (Am. J. Psychiatry, April 1999) n
1040 TOV OGLVEIINTOV VONTIKOV AELTOVPYIOV OV gival PHOVo
EVOLLQPEPOVGO. oo POVN NG ovt Kob’ eavt, aAAd eivot
eEQUPETIKG GNUOVTIK OGNV TPOCTADEID KATAVONGNG TOV
YOYIKOD VIETEPUIVICHOV. X’ anTO TO EQUPETIKA EVOLAPEPOV
KEIUEVO TOV avaeEPEL OTL £va LEPOG OO TO GICLVEIONTO €YD
pag, to omoio ovopdlel diadikaotikd acvveldnTo, gV EYEL
oanmdndel Ko apopd acvveidnteg cuvideleg, dadikacieg Kot
KIMTKEG  emde&ldTTeg  TOL  YOPTOYPAPOVVTOL  GTNV
SradtkaoTiky (adnAn) pvnqun. TToAlég de amo T aAlayéc mov
Aappavouy ympa Katd TV WyoyxovdAvon aeopodv akpBog

Irini Skaliora, and I shall not dwell on it, except for one
particular case.

4. It is not possible to discuss consciousness without
addressing the issue of the unconscious. Some of the
participants in this debate are no doubt more qualified than
myself and I hope that they shall discuss the question at
length. The concept of the unconscious is certainly non-
existent for many neuroscientists, but not for Eric Kandell
and Gerald Edelman. According to Kandell (Am. J.
Psychiatry, April 1999), the notion of unconscious mental
functions is not only interesting in itself, but it also plays an
extremely important role in our attempt to understand
psychic determinism. In this very interesting article he says
that part of our unconscious ego, that he names procedural
unconscious, has not been repressed and is concerned with
unconscious habits, and perceptual and motor skills that are
mapped onto procedural (implicit) memory. And many
changes that take place during psychoanalysis concern
precisely this part of the unconscious. This progress does not
depend on conscious awareness. It does not, in other words,
require that the unconscious be transported into the realm of
the conscious. It consists, rather, in changes in behaviour that
increase the range of the subject’s procedural strategies for
doing and being. What is achieved, in fact, is a new set of’
procedural memories. Here Eric Kandell also mentions
Marianne Goldberg, who claims that generally people do not
remember, in any conscious way, the circumstances under
which they assimilated the moral rules that govern their
behaviour; we acquire these rules almost automatically, as we
acquire the rules of grammar that govern our native language.
I mention all these things in order to support, through Eric
Kandell’s truly illuminated discourse, the particularly
complex correlation between consciousness and the
unconscious. A correlation whose components exhibit a
remarkable plasticity through the establishment of new forms
of implicit procedural memory.

We may reach a similar conclusion through a careful
consideration of Edelman’s model of higher-order
consciousness. According to this model, higher-order
consciousness is achieved through the establishment of
functional circuits between, on the one hand, the Broca and
Wernicke language areas, and, on the other hand, the frontal,
temporal and parietal lobes that support special “value-
category” memories, which are a component of primary
consciousness. This, according to Edelman, creates a new
kind of memory through semantic self-induced stimulation,
which leads to a conceptual explosion. Edelman’s model is
complex and hard to understand (how could it be otherwise?)
and it is clear that it is based on the plastic properties of the
brain.



ovT aKPPAOG TV TEPLOYN TOL aGLVEIdNTOV. ALTI 1| TPOOdOG
dev eCoptdrar ano pio cvveldnt entyvwon. Agv amottel pe
aAAo A0yl TV peTdBecsn TOL ACLVEIONTOL GTOV YDPO TOL
cuvewdntov. IIpdkertar ylo aAlayéC otV cupmeplpopd mov
ovEdvouv TV KApoKe TOV SOKACTIKOV GTPUTNYIK®V TOV
OTOHOL TPOKEEVOL VO vTTapler Ko va, mpadel. Emruyydveton
onrodn éva véo «oet» amo dwdikooTikég pvnues. O Eric
Kandell «dvel oto onueio ovtd extevi ovagopd otnv
Marianne Goldberg, 1 onoia vrootnpiler 61t o1 AvBpwmot dev
£€YOUV KOVEVO GUVEIONTO TPOTO TPOKEUEVOL Vo evBupunBodv
TIG GUVOTNKEG EKEIVEG KAT® OO TIG OMOIEG OPOLOIMGAY TOVG
MOwovg Kavoveg, ot omoiot opilovv TV cvumepleopd. Avtol
ol kovoveg amoktnOnKov oxeddv OaVTORAT®G, OTMG Ot
YPOLLOTIKOT KOVOVEG TOV SLETOLV TNV UNTPIKY LG YADOGOL.
AvEpepa OAOL TO TOPOTAVED TPOKEUEVOL VO VTOGTNPIE® péca
oamo Tov Ovieg eoTiopévo Adyo tov Eric Kandell v
eEoupetikd mepimAokn ovoyétion peta&d ocvveldnong Kot
0oLVEIONTOL. ZVOYETION OV TO GLOTATIKG NG epeavilovy
g e&otpetikny TANCTIKOTNTA UEGO OO TNV EYKUTAGTOON
VEDV LOPPOV AONANG AEITOVPYIKNG HVANG.

Eva mapopolo ocvumépacpo  pmopel vo cuvdyer kovelg
S1ofalovTog TPOGEKTIKG TO HOVTEAD YlOL TV OVATEPNG TAENG
ocvveidnon tov Edelman. Zoppovo Aowmtdv pe avtd To
LOVTEAD 1 OVATEPNG TAENG GLVEIONOTN OMOKTATAL HECH OO
TNV €YKOTAGTOOT AELTOVPYIKOV KUKAOUATOV HETAED TOV
YAOooIKOV Teploy®mv Broca kot Wernicke omo v pud pepid,
KOl TOV LETOTLAIOV, KPOTOPIKOL Kot Bpeypotikod AoBob 6mov
&xouv gykotootafel edkég pvnueg «aEldvy, Tov anoTelovV
GLOTOTIKO TNG TPMTOYEVOLS GLVEIONONG, 0o TNV GAAN. Etot,
onwg Aéer o Edelman, dnpovpyeiton éva véo €idog pvnung
HEC®  ONUACGLOAOYIKNG  owtodiéyepons, mov odnyel o€
evvotoroyikn ékpnén. Ilpokeitar ywo évo mepimioko Kot
dvovonto poviédo (umopovoe va glvarl Ku GAMGC;) 1oV
onpiletar 6TIg TAACTIKEG IOIOTITES TOV EYKEPAAOV.
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