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Eipnvn Xxohwopa

«Ymapyovv kawvobpylo ototyeio mov Oa émelfav Tov 6mo10
AOYIKO KOl KoAompoaipeto AvOpwmo, Tov ZKpAtn, oG
TOVE, TOG OTMG AKPPOS 1 ADpa TaPAYEL LOVGIKT £TGL KL O
eYKEPAAOG TTOPAYEL TN XOPE TOL Y10 TO EMKEiEVO TOEIOL TOV
oT0 ANUEPLO TOL BEOV TOL, 1) OTTOT YOPOL TOPEUTITTOVIOG Bat
eEatpilovtav  otrypn mov 8' amodéyovtav v Bewpio;»

Eekvo Vv mopeufocn pov eravolopPavovtag To epaTnia
OTMG SOTLTIMOVETAL GTNV EVOPKTIPLOL EI0TYNOT CUTOL TOV
cuumociov, yti moTed® OTL 1 CLYKEKPLUEVY SoTOTMON
OVTOVOKAQ OPLOUEVO OO TO EVOLOPEPOVTO TPOPATLLOTA TOV
oyetiCovtar pe to Bépa ¢ ovveidnong. BAémw Svo,
tovAdylotov, kot iowg tplo, Oakprrd epotiuata: (1)
VILAPYOLY GTOLXEID OTN VEVPOETIGTIUN OV Vo vtootnpilovv
™V amoyrn OTL 0 €YKEPAAOG TPOKOAel Tn ovveidnon; (2)
VTLOPYEL TEPIMTOGCT VA TELGTEL 0 ZOKPATNG 0md avtd; (3) av
nefotav, Oa emmpéale avtd ™ Yopd moOv ocBdvetal
AVTOTOKPIVOLEVT] GTNV TOPAKANGT VO TOPAUEIVOVIE HEGQ
670 TAOIGLO TOV £POTAHROTOC, Ba amavtio® Hovo ota dVo
TPDOTAL EPMTALOTO, KoL O 0pNow eVOEYOUEVOG TO TPITO Yia
opyotepa. T vo pnv  mTPoKoA® TAVI®MG VTEPUETPN
OVUTTOLLOVN|OLOL, Ol GUVTOLEG OTAVTHGELS EIVOL «VOLY, «LOAAOV
O KO €AGPOADG Oy».

O AdYy0g Yo ToV 0100 GAAOEN EAQPPADS TN SITOTWGCT TOV
epOTALOTOG glvar emeldn voytalopot Tmg 1 aroyn ovtr I1
Yoo T oyéon OMAadn OVOUESO OTOV EYKEPUAO KOl TNV
cvveionon II dev €yer va Kkdvel 1600 pe tov «Bavpoctd
KovoOPYlo KOGHO TMV VELPOETMIGTNUOVIKAOV OEGOLEVOVY,
0VTE OAAMOTE Kot pe kavevay 0ALo kOG0 dedopevav. Eywo
mv evtunmon Ot 1 Béon mov vobetel kavelg yo T
ocvveidnon (kobwg oAhmoTe Kat Yo GAAC OUPILEYOUEVO. KO
cuvoloOnpoatikd eoptiopéve (NTNUATE OTTMG 1 TOATIKY, N
evbovaocio, 1 mepPforroviiky MO, 1 EKTpwon, TO
dwowdpoto v (oov K.Amn) dev Paciletar o avotnpd
opBoloykd emiysipfpata 1 omodederypévo ototyeio, OAAG
péArov mpokvmtel and va GUVOLO TEMOBNCEMV OV €YEL O
kafévag pog, €éva oOvoho mEemodnoemv OV £XOLLUE
avamTdEel Oyl Yo KOO0 GLYKEKPLUEVO AOYO, OAAG OTAMG
eneldn €yovpe noet o Con, dwPdost opiopéva Pifiia,
culntoel pe oplopéEVOLg avOp®mTOVS, Kot Yo dtépopovg
aAlovg Adyovg, mov ot mepioodtepor omd  epdg Oa
dvokoAevopactay  va  gvromicovpe.  Ta  emyyeipruoto
vrapyovy, BEPata, aAld Epyovtar apyoTEPQ.

H dmoyn 6t o eyképalog mapayst ) ocvveldnon, Onmg
emMONKe KAl GTNV OPYIKT TOPAYPAPO, VILAPYEL TOVALYIGTOV
oo TtV emoyn Tov Immokpdrn kol v €xovv evotepvicbel
MOWKIAEG, KOl MG €M TO TAEIOTOV WIKPEG UEPIdEG TOL
EVPLTEPOVL KOWOL. AVTO OV €ival KatvoOpylo GtV €moyn
pog elvar Ot M emoTAUN €V YEVEL KOl 1| VELPOETIGTUN
€10KoTEP, glvar mAéov o Béomn va mpoPariel TepiGGOTEPQ
KOL 1OYVPOTEPQ. EMYEPNLOTA VIEP OLTNG NG Gmoyme. H

FIRST RESPONSE
Irini Skaliora

Research Fellow, Oxford University Lecturer in
Neuroscience, Balliol College, Oxford

“Are there any new facts in Neurosciences that would
compel a reasonable fellow like Socrates to accept the theory
which says that as the strings of the lyre produce the sounds
of music, so does his brain produce his joy at the (defunct if
he were to accept the theory) possibility of going, once
again, after sunset, to join his god?”

I am re-stating the question as it stands in the opening page
of this symposium because I think that particular phrasing
reflects some of the interesting problems associated with the
theme of consciousness. 1 see at least two, and possibly
three, separate questions within it: (1) are there any facts in
Neuroscience that would support the view that the brain
causes consciousness? (2) is it likely that Socrates will be
convinced by them? (3) if he were convinced, would this
affect his experience of joy? In complying with the request
to remain within the scope of the question, I will only
address the first two and leave the third for later, if at all. To
save you the suspense however, the short answers are ‘yes’,
‘probably not’, and ‘definitely not’.

The reason I have slightly reformulated the question is
because I suspect the view -on the relationship between brain
and consciousness - has little to do with the ‘brave new
world of neuroscientific facts’, or any other world of facts for
that matter. It seems to me that one’s position on the graded
continuum of opinions about consciousness (as for other
controversial and emotionally charged issues such as politics,
euthanasia, environmental ethics, abortion, animal rights,
etc) is not based on strictly rational arguments or proven
facts, but rather stems from a set of beliefs that each one of
us have, a set of beliefs which has evolved through nothing
more specific than having lived a life, read certain books,
conversed with certain people and a range of other factors,
most of us would be hard-pressed to identify. The arguments
exist of course, but they come later.

This view that the brain generates consciousness (as already
indicated in the introductory statement) has existed at least
since Hippocrates and has been endorsed by varying and
altogether probably small proportions of the general public.
What’s new in our time is that science in general, and
neuroscience in particular, is in the position to provide
further and stronger arguments to support that view.
Science, because it increasingly takes for its legitimate topic
of study, mysteries of nature that were previously considered
approachable only by philosophy or religion. Neuroscience,
because of the ever-increasing wealth of empirical findings
on the amazing and wonderful things that brains, or even
their isolated parts, are capable of. And also partly because
of the emergence of new techniques of literally ‘looking into’
a living, working, human brain.



EMOTNU, ENEWN OAO KOl TEPIGCOTEPO TMOAIPVEL G VOLLLOL
oviikeipevo  pekétmg ¢ Oépata mov  maAoudtepa
Bewpovvtav mpocttd povo and ™ erhocoeia 1 ) Opnokeio.
H vevpoemotiun, A0Y® TOL GUVEXDG QVEAVOIEVOD TAOVTOV
EUTMELPIKOV EVPNUATOV Y10 TO EKTANKTIKE Kol Bovpootd
TPAYLOTO TOL UTOPEL VO KAVEL O EYKEPAAOC, 1| OKOUT Ko
pepovopéve  tunquatd tov. Kot ev péper, Adyo g
EUOAVIONG VEOV TEYVIKOV TOVL HOG EMTPEMOVY, OTNV
Koplodeéla, va  «korta&ovpe péco» o€ évav  {ovtavo,
avOp®OTIIVO EYKEPAAO €V AgtTovpYyia.

Mo tedevtaio (kou tepirt), EATi{w) dievkpivion: H dvmapén
tetowwv nenonoemy (beliefs) sivatl Alyo mold avomdepevkr,
elvar pépog g avBpomivng 'katactaonc' (human condition),
Kol OEV ONUOIVEL HE KOVEVO TPOTO OTL deV UTOPOVUE Vo
oculntoovpe opBoroycd, vo eAéyEovpe TG  OMOlEG
meMOONGEL  HOG, VO OKOAOVONGOVLUE  EMIOTOVIKEG
pnefddovg oty €pevvd pog, | va alAdEovpe yvoun Adym g
eppdviong véov otoyeiov. Znpoaivel, ®otdco, OTL givor
péArov dvokoro va  aAlaEel KAmowog omdyelg Pdoet
enyepnuatoy mov dev Pacilovior oe dedopeva, 060
MEOTIKG KL av @oivovtal otovg Olacwteg tove. To 1w
«otoyeion amd kamolovg Bo Bepovvtal TEWTPL EVO OF
dAlovg Ba paivovTol AoYETO [LE TO EPATNLLAL.

Mo va emavélBovpe Aomdv oto Oépo tov Xvumociov,
€POGOV TO £PMTNUO TTOL £yovpe KAnbel va cvl{ntioovpue
€lVOL «OTAPYOVY VEVPOETICTNUOVIKA OEOOUEVO (TOL TOTTOV
«DNA -> RNA -> gpoteiviy, 1 «o vevpodwfipactig
MPOCKOALATOL GTOV VTOJ0YEN KOl TPOKOAEL GUVOLTIKY|
petafifocn») mov vo  amodekvoovy  TEpo amd  KAOE
apeiBolion OTL 01 VITOKEUEVIKEG EUTEPIEG TPOKOAOHVTOL amd
TOV EYKEPAAO», 1| OAVINOT gival £va €0KOAO Kot TPOPOAVEG
«Oyw. Tehewn kot TowAa. Emedn) opmg Oempd moAd mbavd
va cupfovel katt 1€Tol0, Ba Bl v oag eEnynow® Tovg
Aoyous. Oa ovamtOEm To EMYEPNUOTE POV OE  TPELS
evomTec: avtd mov Pacilovral oto dedopeva TOL Hag EYEL
S1OGEEL 1] VEVPOETIGTH N, QVTE OV EIVOL YEVIKOTEPTG PLOTG
(OPIGLEVOL 10MG VO TO ATTOKOAOVOOY PIAOGOPIKE), KOl OVTH
OV TPOEPYOVTOL GO TNV IGTOPI0L TNG EMGTHUNG.

1. Emyepnuoata mov Pocilovial 6€ VEVPOETIGTNLOVIKG,
dedopeva

l.o. Ymapyoov mOAAG KMVIKG TOPOSELYLOTO 7OV  HOG
melBovv 011, petd omd eykeeolkn PAAPn, 1 cvveidnon
umopel va  amocvvdebel evieAdg omd TO  oucONTNPLOKO
epébiopo mov v mpokaAece. Tetoleg mePMTMGELS UmOpEt
GUVEMMOG VO EMTPENOVY TNV TEPOUATIKY OLEPEVVNON TOV
QoWVOUEVOD NG  ouveidnone. Ot Teputdoelg  ovtég
meptlapfavouv acbeveic pe apacie, cLVOPOUO apEAELNC, 1|
blindsight, ®xoBdg o1 oacbevelg mov €xovv vmootel
YEPOLPYIKO Stoy@plopd TV dVo NUceapiov ®g Bepaneia
coPapng emtinyiag, Toug Aeyopevoug «acbevelc pe dratoun
tov pecoroPiovy. ITiotedm 6Tt 01 TEPLETOHTEPOL GLINTNTES Ot
yvopilovv avtég TIC TEPITTOGELS, Kol £Tol Ba apKEST® Vo
mEPLYPAY® TOAD cOVTOpN dVO TapadElyLaTaL.

- «blindsight» - petd amd eyxepahikéc PAofeg opiopevov
TUTOV OTNV TEPWOYN TOL OMTWKOV @EAOWV, ot oocbeveig
ava@épovy OTL dev UTopovv kaBOAOL Vo, d0LV aVTIKEIEVa

A final (and hopefully unnecessary) clarifying point: Having
such beliefs is more or less inevitable, is part of the human
condition, and does by no means imply we can not engage in
rational discourse, put our beliefs to the test, be scientific in
our method of inquiry, or change our minds as new facts
comes along. It does however mean that it is rather unlikely
that someone will alter their set of beliefs on the basis of
non-factual arguments, however convincing these may seem
to the converted. The same ‘evidence’ will be corroborating
for some and irrelevant to others.

So to return to the theme of the Symposium, if the question
we have been invited to debate is ‘“are there any
neuroscientific facts (the way that ‘DNA -> RNA ->
protein’, or ‘neurotransmitter binds to receptor and causes
synaptic transmission’ are facts) that would prove
unequivocally that subjective experiences are caused by the
brain”, the answer is easy and obvious: No. End of story.
But since I do believe that this is most likely to be the case,
let me tell you why. I will discuss the relevant arguments in
3 sections: those that are based on facts that neuroscience has
taught us, those that are more general (some might call them
philosophical), and those that are based on the history of
science.

1. Arguments based on neuroscientific facts

l.a. There are several clinical cases that demonstrate
convincingly that, as a result of brain damage, conscious
awareness can be completely dissociated from the triggering
sensory input - and hence might allow experimental
investigation of the phenomenon of consciousness. These
include patients with aphasia, hemineglect, or blindsight, as
well as those that had a surgical separation of the two
hemispheres as a treatment for severe epilepsy, so called
‘split-brain patients’. I believe that most of the discussants
will be familiar with the cases, so I will only describe two
examples briefly.

‘blindsight’ - following certain kinds of brain lesions in the
region of the visual cortex, patients report a total inability to
see objects that are presented to the corresponding region of
visual space. In other words, they are for all practical
purposes completely blind in this part of their visual field.
However, if pressed to guess the location of the visual
stimulus, their guess is remarkably accurate. These patients
insist on having no awareness of having seen anything at all,
and yet they retain the ability to respond appropriately to
visual inputs. The same phenomenon has recently been
experimentally induced in monkeys.

‘neglect’ — or ‘hemineglect’ is an abnormality in attention to
one side of the sensory space that is not due to a primary
sensory or motor disturbance. In sensory neglect, patients
ignore visual, somatosensory, or auditory stimuli on the
affected side, despite intact primary sensation. For instance,
if a patient is shown two drawings of the same house, one of
which appears to be on fire on the left side, they cannot
distinguish between them, and will state that they are
identical.



OV TOPOVGIACOVTAL GTNV OVTIGTOLYN TEPLOYN TOV ONTIKOV
toug mediov. Me dAla Adyw, eival otnv ovclo evieAdS
TVEAOL GE 0T TO TUNLO TOV OTTTIKOL TOVG Tediov. AV dU®C
MEGTOVV VO LovTEWYOLV 1| B€0m Tov omtikoy epebicpartog, To
katopbovovy pe evronootoxy] akpifera. Ot acBeveic avtol
EMPUEVOLY TG OV GLVEIdNTOTOOLY OTL BAETOLY KOTL, KOl
opumg  dnpodv TNV IKAVOTNTO VO OVTOTOKpivovTol
katdAIio oe omtikd epebicpoto. To 010 @awvopevo €xet
TPOCPATA TPOKANOEL TEWPALOTIKG KoLl GE TONKOVC.

- «oLVOpopo apéretoey - N «muiapéreio» (hemineglect) eivor
po avopoiio tpocoyng (attention deficit) otn pio mAevpd
Tov awoOntnplokoy mediov, 1 omoia dev oeeiletal og
mpotoyev] oawoOnmpokn M kwvnTiky  PAGPn. Ty
awcOnmplokn oapélewn, ot acbeveic ayvoolv  omrTikd,
COULATOGONTIKA, 1 aKOVOTIKA epedicloTa otV TAcYKoLGO
MAELPA, TOPOLO 7OV JLOTNPEITOL OKEPOLL 1 TPOTOYEVNG
acntucomra. Av, mapadeiypatog xapv, mTopovLGlOcTOVV
ce évav acBeviy dVo oyedia Tov dov omTY, TOV TO &val
poaivetal vo éyel mACEL QOTIA GTNV OPLOTEPT TOV TAELPA,
dev Bo umopeoel va ta Eeywpioel, kot o dNAdcEL OTL givot
TOVOLLOIOTLTTOL.

Av tov {nmbsel va emléEel og molo omitt Ha TpoTiovSE Va
{noet, Bo amavinoetr 6t N gpdTNON €lvan yeAola, ool Ta
0o omita glvoar axpPaog ta B, Av Odpwg meotel va
emAEEEL TO éva and Ta dVO, Bu emAEEEL CLGTNUATIKA TO OTiTL
7oV dgv Kolyetat.

Xe MEPMTOCELS GAV KL AVTEG elvan pavepd Tt TapOAO OV Ot
acBeveic eEakolovBolv va Bpickoviol ce gypriyopon Kot vo
€YOUV TOIKIAEG VTOKEWWEVIKEG EUmELPIEC, VLTAPYEL Lo,
ouyKekplévn pnén o€ opIGHEVES TTLYEG NG GLVEIONOTG
TOVG, M omolo. o@eiletar og PAAPN CLYKEKPIUEVODL oMuUEIOV
Tov eykepalov toug. Eivai emiong gavepd 6t to ElAepa
ovtd  Oev  opeldetal o amouvcld  asOnTnplokdv
TANPOPOPLOV, OAAL o TPOPANUA TPOGPAUONS GE QVTEG TIG
mnpogopies. Me dAdo Adya, n awsbnmplokn wavota
Aertovpysl akoun, oAld dev egivar mpooPdoiun amd ™
cuveidnon - 1, Y. Vo TO TOVUE OAADG, Ol TANPOQOpPieS
VILAPYOLY GE KATO0 oNpelo TOV VELPIKOV GLGTNLATOC, OAAG
eivor vontikd ampodotteg (out of mind). Tlopdéro mov 1
oropén tétowwv avouévev dev apkel yio va eEaceariost
L0 OLTIOKT] GYECT] OVAUESO OTI AELTOVPYID TOV EYKEPGAOV
Kal TN cvveidnon, eivor copfotn pe LTV TNV Groyn Kot
delyvel OTL TETOLEG MEPIMTAOOCELS EIVOL IO KOAN OPETNPLOL VIO,
MEPUTEP® SLEVPELVNOT TOV BEpaTOG.

1. B Towg oakdéun mo mPOCPOPO YO TEIPOUATIKY HEAETN
elval T0 QUIVOUEVO TOV JSL0QOOALKOD OVTOY®VICUOD GF

If they are asked to choose which house they would prefer to
live in, they would reply that this is a ridiculous question, as
the two houses are indistinguishable. However, if they are
nevertheless forced to pick one, they will consistently choose
the intact house!

In such cases it is clear that, although the patients are still
alert and still have subjective experiences of different
varieties, there is a specific break in some aspects of their
consciousness, as a direct consequence of damage in a
specific part of their brains. It is also clear that this deficit is
not due to a lack of sensory input, but rather to a problem in
accessing that input. In other words, the capacity is still
functional but is not accessible to consciousness - or to put in
differently, some part of the nervous system still contains the
relevant information, but that information is “out of mind”.
Although the existence of these phenomena does not in itself
establish a causal relationship between brain function and
consciousness, it is consistent with his view and does suggest
that such cases might be a good place to start looking for it.

1.b. Perhaps even more accessible to experimental study is
the phenomenon of binocular rivalry in normal subjects.
Binocular rivalry occurs when the images presented to the
two eyes are incongruent and cannot be fused into one
coherent percept. In this case, only signals from one of the
two eyes are selected and perceived, whereas those from the
other eye are suppressed. In normal subjects, perception
alternates between the stimuli presented to left and right eye,
respectively.  The important point is that this shift in
perceptual dominance occurs without any change of the
physical stimulus. Clearly then, this experimental situation is
particularly revealing for the issue at stake, because neuronal
responses to a given stimulus can be studied either with or
without being accompanied by awareness and, thus, there is a
chance of revealing the mechanisms leading to the selection
of perceptual information.

1.c. Another fact that neuroscience has taught us is of course
the enormous complexity of human brains: the main
biological feature that is markedly different in humans
compared to other animals, even primates, is the size
(relative to body size) and especially the interconnectivity of
our brains. And since most reasonable people would agree
that no other animal has as developed and multi-layered
features of consciousness, it is reasonable to assume that the
capacity for consciousness is related, in a causal way, to the
complexity of our brains. Stated in a different way, if you
believe in evolution (and let’s please ignore for the purpose
of this symposium, the alarming numbers of people in the US
that advocate the teaching of ‘intelligent design’ as
creationism likes to be called these days), then you’d have to
assume all this very expensive neuronal tissue is there for a



@vololoywd otopa. O S10000AMKOS  AVTOYOVIGHOG
(binocular rivalry) eppavietoar O0tov ot €KOveG TOL
mapovoldlovior ota dVo pdtie ewor acVpuPateg Kot dgv
UmopodV va GLYKPOTHGOLY éva eviaio avtidnppa (percept).
v mePinTmon avTn, EMAEYOVTOL Kol Yivovtal avTIANTTA
HOVO TO. GHLOLTO. TTOV TPOEPYOVTOL AO TO Eva HATL, EVAD 0G0,
TPOEPYOVTOL OO TO GAAO LOTL OyVOOUVTOL X€ QLGLOAOYIKG
GTOWO, OVTN M OTTIKN avTiAnym evolrdcoetotl PeTa&d TV
epediopdtov mov mapovsialoval ota Svo PATI. AVTO TOL
éxel onpocio eivor OTL 1 HETOPOAN NG EMKPOTOLCOG
OVTIANYTNG TPOYUATOTOLELTOL Y®PIG Vo 0AAAEEL TO QLOIKO
epédiopa. Eivar poavepd Aoumov mmg TETOW TOPUSELYHLOTO
elvar Wwitepo amokadvtike 6cGov agopd to Cnnue Tov
Hog EVOLOPEPEL, YLOTL Ol VELPMVIKEG OVTIOPOCELS GE KOTOL0
epéhiopa pmopodv va peretnbovv eite cvvodevovral amnd
cuveldnt eunepla gite Oxt. Etor vmdpyer mbavomta vo
amoKOAVPOOVY o1 unyavicpol Tov 0dnyobv 6TV ETA0YN TOV
OVTIANTITIKOV TANPOPOPLDV.

1.y.’Eva akopo and ta SidaypoTo TG VELPOEMGTAUNG glvat,
BéPoara, m tepdotio  TOALTAOKOTNTO TOVL  OVOPOTIVOL
eykepdiov. H xvpidtepn Proroyikn dogpopa tov avOpwmov
ond GAlo (oo, akdun Kot omd To. TPOTELOVTA, Eival TO
uéyeog (avaroykd pe to péyebog 10V cOUATOC) Kot 13imS ot
TOAMATAEG OAANAOGUVOECES TOVL gyke@dAov Tovg. Ko
dedopévou  OTL o1 TePLocOTEPOL  Aoyikoi GvBpomol Oa
cuHPOVOVGOY 0Tl Kavéve GAlo (do dev €xel TOCO
QVETTUYUEVN KOl TOAVEMIMEDN GLVEIONON, €lvarl AOYIKO Vo
VIoBEGOLLLE OTL OVTN M IKAVOTNTO CLVOEETOL OUTIOKE [LE TNV
TOALTAOKOTNTA TOL €YKEPGAOL poc. Me dAlo Adyw, av
motedovpe oty e&EMEN  (kar Bo  mopakaiovoo  va
0YVOT|GOVLLE, G' ALTO TO GLUTOGLO, TOV AVNCLYNTIKO apldud
tov avOponwov otig HITA mov vrootpilovv ) didackaiio
TOV «ELELOVG GYESGHODY», OT®G OEAel vo amokaAgiton
tedevtaio 0 Onpuovpylopds (creationism), tOTE TPEMEL VL
VIOBEGOVIE TG OAOG AVTOG O dATAVIPOG VELPOVIKOG 1GTOG
VIAPYEL YO KAMOWO AOYO. AVTO, TOPEUTITTIOVI®G, OEV
onpaivel 6tL 1 cvveidnon pmopel vo peretndei povo otovg
avBpdmovg, yati 1 ovveldnon eivor aPevog omovOLAW®TNH
(amoteAeitar, dNAadn, amd TOAAN SLOPOPETIKE GLOTATIK
otoyeio) kol apetépov €xel SwPabuicelg (ta Ppéen dev
&xovv 1600 gupeio cvveldnon 660 ot evilikeg). Mmopovue
EMOUEVAMS VO EEKIVIICOVLE LEAETMOVTOS TOL OTOW0. GUGTOTIKO,
Kot enimedo cvveldnong mov eivar Kowvd 6Tovg avOpOTOLS
Kot 6To GANe €10M.

1. 8. To mpoPinua g obdvBeong (R ovvdeong - binding
problem). H vevpogmotmun pog éyel emiong d1d6&el 6t 0
eyképarog emelepyaletor TG mAnpogopleg o EgymPloTeg
mapGAINAEG 000VG, Kol OTL GUVERMG T SAPOPO GUOTUTIKA
otolyeio g eEmTEPKNG mpoypaTikOTTAG Ta. YEpilovTal
SLpOopeTIKEG  eykePOMKEG Odopés.  Otav, mapadeiypnotog
XOPLV, KOUTAUE v KOKKIVO OLTOKIVIITO TOU TPEYEL GTO
OpOlo,  Ol0(QOPETIKEG  OOUEG  OTOV  EYKEQOAO  Hag
eneepyalovTol To GyNL0 TOV, TO YPMLO TOV, Kot TNV Kivnon
TOV - KOl ®6TO00 afiacta avTAauPdvoracte To auToKivto
¢ eviaio ovtotnta. Avtd onpaivel 0Tt pe Kdmolov TpOTO 0O
eyképarog eivar oe Béon va ovacvvBécer Oheg avTES TIg
mANpoopieg, dnuovpydvtag éva gviaio avtiinupo - €€ ov
Kot to «mpoPAnpa g ovvBeongy. Ilapdio mov ™ oTryun
OV YPAPOVTOL OVTE OEV £XEL KO TPOCIIOPIOTEL TANP®G 1|
ADom TOL WPoPANuatog TG ovvBeong, VIAPYOVY TOALG
eAEYELLO LOVTEAD Y10l TOL OTTOL0. VTTAPYEL LEPIKT] TOVAGYLIGTOV
MEWPALOTIKT] VTOSTAPIEN. AALO TLO GUYKEKPLUEVE, MG TPOG

good reason. Incidentally, that shouldn’t be taken to imply
that consciousness can only be studied in humans, because
consciousness is both modular (i.e. it consists of different
components) and graded (babies do not have as extensive
range of consciousness as adults) and we can certainly begin
by studying the modules and levels of consciousness that are
shared between humans and other species.

1.d. The binding problem. Neuroscience has also taught us
that the brain processes information in separate and parallel
streams, and thus the various components of external reality
are handled by different structures in the brain. For instance,
when you look at a red car speeding along the road, different
structures in your brain process its shape, colour and
movement - and yet you effortlessly perceive that car as a
unitary entity. This implies that somehow the brain is able to
put all this information together again, or in other words to
‘bind’ it into one coherent percept — hence the ‘binding
problem’. Although at the time of writing this, the solution
to the binding problem is not yet fully identified, there are
several testable models for which there is at least partial
experimental support. More to the point: not many people
would dispute that the solution to the binding problem is
entirely contained in the brain and that it is in principle
possible to give a causal explanation of a coherent percept
based on neuronal mechanisms - whether these are binding
by temporal activity patterns, ‘grandmother cells’ or
whatever. And once we can explain perceptual binding, then
we would be one (very large) step closer to tackle meta-
binding, and thus subjective experience.

1.e. Plasticity - I think most would agree that experience is a
major determinant of consciousness — it is impossible to
know what it feels like to see something, if you haven’t seen
that something. And these types of qualia will change as
experiences accumulate and become stored in the form of
memories and then are further modified by new experiences
and so on. We can then reason that in order for the brain to
be able to sustain consciousness, it must have the capacity to
become modified in important and permanent ways by
experience. And neuroscience has taught us that this type of’
experience-dependent plasticity is indeed a defining
characteristic of the brain.

There are many more such arguments that one could put
forward. I am of course aware that none of them entails
causality, but on the whole I think they do strongly support
the view that the brain can generate consciousness.

2. General (philosophical) arguments

2.a. An important point of contention is the issue of proving
causality. If we consider what would be the necessary
requirements, in order to establish the causal potency of the
brain in creating subjective experiences, it seems to me we
should expect the following two: 1. finding a neural
correlate of consciousness (NCC), in other words, a
particular pattern of brain activity that correlates reasonably
well with a subjective experience (of person X); 2. showing
that somehow interfering with the NCC disrupts or modifies
the subjective experience (of person X).

Now, we have not yet achieved even the first requirement,
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but we are already in the position to imagine it - several
models have been proposed, including 40Hz oscillations in
the cerebral cortex; re-entrant loops in thalamocortical
systems; rhythmic activity in thalamocortical systems;
neurons in extrastriate visual cortex projecting to prefrontal
areas; extended reticular-thalamic activation system; etc.
And although I don’t find any of them particularly
convincing at the moment, it is reasonable to expect that
better understanding of the emergent properties of neuronal
circuits, applied to cases where sensory input is constant, but
conscious experience is either absent (e.g. blindsight) or is
ambiguous and unstable (e.g. binocular rivalry), will soon
(eventually, if you prefer) lead to the identification of a
NCC.

The second requirement would be harder to achieve, because
the NCC is likely to be a global neuronal phenomenon and
disrupting it selectively without affecting other un-conscious
processes will require a great deal of ingenuity. So both
these requirements will be challenging and they are still
some distance away. But they are a challenge to scientists
seeking proofs; they are not a challenge to the brain causing
consciousness. And they are not unattainable.

Now, those who disagree with the possibility of a scientific
explanation of consciousness usually demand that a third
criterion is fulfilled: Conveying to person Y, with direct
biological means, the exact brain activity and the exact
qualia that person X has experienced (and here I am referring
to the end of #12 in the target paper). It seems to me that
this last requirement is not only impossible, but also
unreasonable. It is impossible because it consists of a first
person ontology, one that depends not just on the sensory
input that triggered the experience (e.g. the colour red) but
also the history of all the colour reds that person X has seen
throughout his life, ever since that stage in infancy where his
mother (ok, ok, his parents) went through the same picture
books for the thousandth time repeating ‘red car, blue
whale’. Even if we can find the neural correlate for this
accumulated and stored experience in one person, it would
be near impossible to convey it to someone else, short of
connecting their two brains. And while in the particular
example with the experience of colour, the two subjective
experiences are likely to be very similar - they do after all
depend on the types of photoreceptors in each of us which
are more or less constant - qualia of emotions or more
complex percepts might be quite different. And it is also
unreasonable, because it has no bearing on the causal
potency of the brain in generating consciousness: it neither
implies that the derived NCC is invalid, nor that the brain is
not causally related to consciousness.

2.b. Another sensitive issue is that of subjective, first person
experience not possibly being reducible to third person
objective stuff, such as neurons firing and chemicals being
secreted. Well, here I have to admit a lack of understanding.
I don’t understand what is so difficult to understand. As
Alan Hobson puts it, “If the brain is capable of creating an
abstract representation of the visual world (and it is), and if
that representation is an activated state of the brain (which it
is), then why should it be hard to believe that the brain can
create a representation of that representation (as it does when
a visual image arises spontaneously or is summoned in the
absence of an external stimulus)”. Indeed I would add that
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everything we know about the anatomy and physiology of
the brain with the multiple loops and feedback projections
(interestingly, more so in humans than in any other species)
would be consistent with such successive meta-
representations of sensory events. And once a brain holds an
entirely self contained vision, albeit one that depends
crucially on external references, then it does not need much
more to step back and contemplate its own activated state.
Through having done this thousands of times, and based on
the context-dependent feedback it receives each time, it can
build connections which are then activated either
spontaneously or by a triggering stimulus.

2.c. If not the brain, then what? In the absence of concrete
answers to a question we ought to be considering alternative
hypotheses and examine which might the be most likely.
Consider one of Searle’s typical arguments: “we know that
something in the brain causes consciousness, in a way that
elbows, livers, television sets, cars and commercial
computers do not. Therefore the special feature of the brain
— features that they do not have in common with elbows,
livers, television sets, cars etc. — must be essential to the
causal explanation of consciousness”. Perhaps some will
find this type of argument trivializing, but even so - what are
the alternatives? I can’t see any. Not unless you resort to
dualism, in one of its many guises. And it seems to me that’s
a bit of an intellectual cop out: although it might seem to
solve or rather bypass the immediate conflict, dualism ends
up with an impossible bifurcation of reality into two separate
categories and thus makes it impossible to explain the
relation between the mental and the physical. And if we can
accept that brains can perform such sophisticated tasks as
perceptual binding, memory storage and retrieval, face
recognition and so on - and we know brains do all those
things, even animal brains do - why would we need to
impose a metaphysical discontinuity when it comes to
subjective experiences and even (dare I speak its name) the
sense of self?

3. Historical arguments

I imagine nobody would question the fact that over the
centuries, there is a gradual move of explanatory models for
any aspect of nature (including concepts of space and time
and the history of the universe) away from philosophy and
religion and towards science. Hence, one could justifiably
extrapolate that consciousness will follow the same fate,
since there is no good reason to suppose a priori that there
should be a discontinuity between the rest of the nature and
humans. Incidentally, I might add that I do not consider
philosophy on a confrontational or even separate level of
explanation. A case in point is this very symposium in
which we attempt to employ the two methodologies, if not
integrate them, to examine an issue that is central to both.

More specifically, there are multiple examples of apparently
unsolvable problems in the history of science. The position
‘given our present scientific paradigms it is not clear how
consciousness is caused by brain processes’ is analogous to
‘within the exploratory apparatus of Newtonian mechanics, it
is not clear how there could exist a phenomenon as
electromagnetism’; or ‘within the exploratory apparatus of
19™ century chemistry, it is not clear how there could be a
chemical explanation of life’. Not understanding how
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something works, even not being able to imagine how it
might work, is the inevitable state one finds oneself before
understanding. It is absolutely no evidence for maintaining
that understanding is not possible.

The parallel between the problems of vitalism and
consciousness can be exploited further. In the early
nineteenth century, biology contained an array of positions
strikingly comparable to those in consciousness studies
today. Biologists believed that organisms were entirely
material and totally governed by the laws of physics — and
yet, they insisted that it was beyond the capacity of the
human intellect to understand organized growth in these
terms. They perceived organisms as intrinsically goal-
directed systems whose development was to be understood
as a process intrinsically directed towards the adult form, not
as the result of the operation of physical and chemical laws.
The ‘vital forces’ were intended to denote the unknown
factors that cause organized growth and make offspring
conform to the type of their parents. If certain words are
replaced, these last few sentences could have been describing
the dualists’ position on consciousness.

How did biology get out of this state of mind? By
attempting to study the many unknown issues that could be
studied with the available tools, and ‘leaving the identity
question to torment philosophers’ - it was these same
biologists, rather than contemporary fervent materialists,
who created the descriptive embryology that was the great
achievement of the period. An empirical vindication of
materialism was quite impossible without the concept of the
organism as being represented by the cell theory and by the
physics of heat with the consequent rigorous formulation of
the conservation laws, or without the techniques of
manipulative, experimental embryology, all of which were
yet to appear. In the eighteenth and early nineteenth century,
attempts to link embryology to physics and chemistry led to
flimsy 'how possibly' stories rather than productive research.

Enough said for the time being. To conclude, returning to
the question as I reformulated it at the beginning: Is
neuroscience providing us with good evidence that the brain
generates consciousness — I think it most certainly does, for
all the reasons outlined, and in spite of the still significant
‘blind spots’ which preclude the evidence from reaching the
status of ‘empirically established truth’. And is Socrates
likely to be convinced by any of it — I doubt it, as it is clear
that the findings, impressive though they are, do not
constitute proofs when it comes to explaining subjective
experience. Although of course, one might feel inclined to
point out that he did settle for less than proof in his
conviction he was just about to join the gods. :-)
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g Lomney. To va unv xatoiafoaivoops ndg Asttovpyel Kdrtt,
M oKOUN Kot Vo U1 UTOPOVLE VO QPOVIACTOOUE TG Oa
umopovoe vo Aertovpyel, eival 1 KoTdotaon oty omoio
avamdeevkta PBpiokeTor Kavelg mptv Kotavonoel kott. Me
kavéva  Tpdémo  Oev  omotelel  emyyelpnua Yoo va
vrootnpiEovpe TL 1| KOTOVONOT ELVOL AVEPLKTT).

®a UTopoVoalE VO EKUETOAAEVTOVUE TEPIOGOTEPO OTNV
enyepnuotoroyic  pog  tov  mopoAniopd  petold
BrraAiiopod kot cuveidnone. ZTic apyég Tov dEKATOV £VATOV
aldva, 1 Poroyio mepieiye pia oepd and Boelg mov Exovv
EVIVTTOOCLI0KEG OHOOTNTEG e EKEIVES TOV GLVAVTAE GIUEPOL
oTIG £peVVeG Yo T cuveidnomn. Ot Blododyot wictevay Ot ot
opyavicpol Ntav €€ olokAnpov VAol Kot OTL SEmovTav
OTOKAEIOTIKG OO TOVG VOUOLG TNG QLOIKNAG - EMEUEVAV,
®GTOC0, OTL 1 KOTAVONGCT THG OPYOVOUEVNS OVATTUENG ue
Baon ovtd To otoyelo Eemepvovce TG SLVATOTNTEG TG
avBpomvng vonone. Iliotevav 6tt ot opyavicpol nMrav
GLOTHLOTO OV €K PUCEMG Katevhhvovtay mpog Eva oTdyo,
kot Bewpovcav ™V avamTLE ] TOVg M Hol H1adKAGIo TOV
KkatevBuvotoy avamdIPAcTe TPOG TNV EVIAIKY LOPON - Kot
Ol G OMOTEAEGHO TNG EQUPUOYNS QUOIKAV KOl YNHKAOV
vopov. Xpnoyomoloboay tov 0po «(OTIKEG SUVAUEID) Yo
VO KOTOVOUAGOLV  TOVG  GyVeOOTOLG TOPAyovies — mov
TPOKOAODV TNV OPYOVOUEVT] avATTLEN KOl KOVOUV TOVG
0mOYOVOUG VO ATOKTOUV LOPET] OUOLOL LE TV YOVEMV TOVC.
Av avtikafiotovoape oplopéveg AéEelg, ol TEAELTOLEG
mpotdoels Bo pmpovoov va meprypdeovv T 0Béon TV
Sviotdv yuo T cvveidnon.

[Mog eykatéletye 1 Poloyio avtyv 11  VvooTpomia;
Emyepdvtog vo pedetoet ta moAld dyvooto {ntipote mov
ntav o€ Beom vo peletnost pe to gpyoieio mov gixe ot
S1abecn NG, KoL «aPNVOVTOS TO JATNUO TNG TAVTOTNTOG VO
Bacavilel Toug PrlocoEovey - ot idtot avtol Proidyot, Kot oyt
ol oVLYYpPOVOL aKpoEVeEG VMOTEG, WtV  OVTOL OV
SMUOVPYNCAV TNV TEPLYPAPIKY| EUPpvoroyia OV MTOV TO
peydho emitevypa exetvng g mepddov. H  eumepwn
S1KaimON TOL VAIGHOD dgv NTav duvath x®pig TNy €vvolo Tov
0pYOVIGHOD OTTMG OVIUTPOCMMTEVETAL OO TNV KLTTOPIKN
Ocopia ko amd 1t @Quowkn g Oepupotnrag pe
GLUVOKOAOVON  ovotnpr  SWITVT®ON TV VOU®OV TG



dwnpnong, M Yopic TG TEYVIKEG NG TOPEUPATIKNG,
MEWPAUOTIKNG  guPpvoroyiog, mov axoun dev  elyav
eppaviotel. Tov dékato §yd00 Kot GTIS apyES TOV SEKOTOV
évatov audvo, ot mpoondbeieg va ouvdebel apeca M
euPpvoroyio pe ™ QLo Kot T ynueia odnyodoav oe
OCTNPIKTEG OPNYACES TOV TOUTOV «IGMG VA...» Kot Ol GE
TOPOYDYIKT EPELVOL.

Avtd ywo v opa. T'a vo kielow, emavépyopor oto
epOTHO OTmG TO STHT®MGO oty opyn: Mag mpooeépetl 1
VEVPOETIGTNUN TEICTIKG GTOlXEl0 Yoo TO OTL O €YKEPOAOG
mapdyel T ovveidnomn; AGQUA®G val - Y. OAOVG TOVG
AOYOLG TOVL OaVEQEPO, KOl TOPO TO ONUOVTIKG OKOUT|
«GKOTEWVA OTUEIO» TOV JEV EMTPETOVY GTO, GTOLYEID OVTA VOl
Bewpnbouv ®¢ o «EUTEPIKA KoToyvpopévn ainbeiay. Kot
Vrapyel mBovoTTO Vo TEWDTEL 0 ZOKPATNG ARPPIAL®,
vt givor Qovepd TG TO EVPNLOTO, OV KOl EVIVTWOGCLOKAL,
dev OmOTELOVV «OmOdEIEEI» GE 0,TL APOPA TNV gpunveia Tng
VIOKEWEVIKNG eumelpiag. Av Kkoi, PBéPaia, Bo pmopovoe
Kavelg va mopotnpnoet 6Tt o g dev {nmnoe Kol tdoeg
amodetfelg yio vo mewotel Tt Tov £TOWOG VO GLVAVTNGEL
tovg Beovg. :-)
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