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Abstract

Curreantly, brafn pisine sransplanfations & being
devloped ai & clinical-therapeutic tood m
newrpdegeneranive diseades erich as Parkinson's of
Alzheimer's disease. Fram an arhical potni af tiens,
diszingueishing befwes the preseriaanon ard an
alterarion of persmna idenitity segmms to be cemtral 1o
determiining the seape far further applicarion af Brarn
sicsier pramsplaRaia therapy.

The purpose of this article 15 [ Tevien “grandard "
argemennts which are wsed an the one haud by
propanets fa prove preservatin of pavsomal ddentiny and
by oppoienEs an phae ather fupnd 18 progs thaer Bradn
pissane fraiispaiainan resarlts i an altered periounal
identiny, Propoatenis aaind oppoIndnrs are shatew 10 s the
camie argments, atbei qoith different presuppositions.
These présupposiians camcer he migauiing of the rennR
widentity "y eltfer smamgrical ar gralitarive, the defininion
af brain idenialy, cither structiprally ar wnctionathy, and
the relanioarsinp beftrad arpcurtal srated, ,l:u_‘n'l'u'lhlfl':ﬂl'
Juncrims ard :|:-rm:,|11|4_1.-.t|'|:-.'u,u'i='nfmwr'rl'¢.1 i crfend
fiar persoaral adenrtiry. Furthermnont phe Fespectrve
nearophysislogical, clirical aund phitosaphical esdance
fior the different presuppositions @re discusivd.

It ix cancluded that evaluation of personal idenricy in
Brain Tissae frenpsplanration <houilel so¢ curly refy our the
wgrantdard ™ angenenis but, additionally,
aenrnphvsinfogical, clincal and philnsophical
farplicagions shosild b drecarssed.

Introduction

Curpently  only  patients with impaired moLor
function as a resalt of [farkinson's discase afc treated
with brain wssue pransplantation. (nher discases
with  rather psvehological diaurbances  hike
Huntington's and Alzheimer's disease are peganded
as fupure candidates {or brain tissue wransplantation.’
Proponents of bran Hisue IrAnsplantation argue i
general that compared 1o wransplantation of the
whole brain, transplanmation af fragments of Tissuc
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does not affect the identity of & person. Opponents
argue that inserting fissue into the brain af a person
must necessanly alwer the identity of that particular
person — the brain is conskdered 1o be the carrier 85
well as the substrate of personal identiry. Hence dis-
tinguishing between preservaLion and alieration of
personal {dentiny meay b central W any ethical evalu-
ation of brain tissue rransplantation.

The purposc of this article is 10 discuss some of the
“gpandard” argumenis with regard o personal identity
which are used both by proponents and opponents
of brain wssuc iransplantation.  These “erandard”
arguments are used against the backdrop of different
philesophical PresuppOSIEOTE by proponents and
opponents. The diffeent |:|h11u5n|1h]cn1 Presup-
positions are examined with regard 1o clinical and
neurophysinlogical evidence. The conclusion 8 that
determining crteria for heain sdentity as well 8s
defining the relationship berween beain adentity and
personal identity will be central 10 any evaluation al
personal identity i byrain tissue wransplantation.

1. Standard arguments

FIRET ARGUMENT: NATURE OF THE TRANSFLANT
Proponents argue that ransplantation of the whole
heain or of cntire lobes, a8 has already been done in
monkeys, © will alter brain sdentity and therefone
personal identity as well.! Brain tissue transplania-
tion, by contrast, only resiores brain functions by
replacing degenerated cells with healthy functioning
anes, The inserted cells affect nesther brain identity
nor the brain-person relationship. Hence “orginal”
brpin function s well as personal pdentity ane
preserved.”

For this reason, in curnent practice, only cells, but
not entire lobes or whole brains, are allowed for use
for transplantation,’ Moseover degencrated cells,
which are replaced by the transplamnt, should be
stricily confined 1o a locally ciroumscribed area in
the brain on the peuroanntomical as well as on the
peurochemical [ewel.®

Crppofnents aTgue that the natare of the iransplant
rmakes no difference with regard to personal identity.
Whole brains and lobes a8 well as cells have o be
pegarded as foreign material which alier identity of



the brain, Due to the fact that the brain has to be
considered as the substrate of the person, alterations
of brain dentity necessanly entail alterations of
personal identiny.”

From a medical perspective, such a view & sup-
pored by immunological mechaniuns: the immune
systemn distinguishes self and non-sell only on the
basis of the quality of the inserted material, whereas
the quantity of inserted material is lurgely irrelevan,®
Even if the quantity of foreign inseried material is
small, the immune system may reject i Thus, from
a strictly immunological perspective, there appenr to
be no differences between brain taue wransplanta-
tion and brain transplantation. Vunhermore, the
immunological situation in brain tiksue transplanta-
tion still remains unclear: some nuthors argue in
favour of therapy with immunosuppressive drugs in
brain tissue ransplantation. Others doubt whether
the bruin shows the same mechanisms of immuno-
logical rejection as other organs.” As with immuno-
logical mechanisms, the underlving pathological
processes do not distinguish between cell transplants
and lobe transplants, In either case, the wransplant
may be affected by the underdving pathological
processes within the recipient brain.'” From a
philosophical perspective, opponents presuppose
“strict” identity berween brain and person so that
even inserting a small number of new cells within the
brain mnecessarily  affects  personal identity, In
contrast, proponents imply a rather “loose™ identity
between brain and person so that not every change

of “brain identity™ necessarily entails an alteration of
personal identity.

SECOND ARGUMENT: COMPARISON %1 TH
FRYCHOSURGRRY

Proponents consider brain tissue transplantarion
only as 8 replacement of degenerated cells in order 1o
restore an already impaired function, Thus personal
wentity 15 repaired and preserved rather than
altered. ! Psychosurgery removes whole Jobes and
complete functions. ' These functions may be closely
linked with personal iwdentity and it the former are
lost the latter must necessarily be aliered. Hence
bram tissue transplamation canmyt be compared
with psychosurgery because inserting cells is some-
thing fundamentally differemt from removal of whole
lobes.*

The problem of the distinction berween insertion
and removal 15 central to this argunient: insertion of
foreign material into the brain is often considered o
cause an alteration of personal jdentty, while
removal of parts of the “enginal”™ bran, for example
tumour removal, is not, Even though the quantity of
the affected material mav be much smaller in brin
tissue transplantation than in tumeur removal, only
the former is often linked with alteruzions of personal
identity. Proponents agree on the srincipal differ-
ence between brain tissue transplansation on the one
hand and removal on the other hand. But they
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“invert” the argument by stating that restoration of
lesioned functions is something essentially different
from removal of pre-existing functions, only the
latter causing an aliemtion of personal identity.

Opponents argue that there is such a close
relationship between inserting foreign material and
personal identity that brain tissue transplantation
has to be regarded as an “inserion of 8 new personal
identity”.” Psychosurgery may alter personal identity
but it does not create or insert A new personal
identity, Hence opponents emphasise thar insertion
af foreign material is more likely to result in alter-
ation of personal identity than removal of own
material.

Proponents and opponents rely on  different
definitions of “personal idenuty”: proponents point
out that substimution of lesioned functions does not
alter personal sdentity qualitatively. Oppoenents on
the other hand imply 3 numerical sense of personal
identity by linking any foreign manerial necessanly to
new personal identity. Consequently opponents
such as Linke assume thar inserming fetal material
into the brain is likely to result in an alveration and
enhancement of personal identity,”

From & clinical perspective no studies aboug
possible alterations of personal identity in brain
tissue iransplantation are known to us, As is the case
with drug therapy, it may be expected thar, due w
improvement of motor functions, the patients them-
selves experience a restoration of personal idensty
ratlver than an alteration. Psychosurgical patients, in
conirast, showed alterations, some severe, of their
personal identity,”

THIRD ARGUMENT: COMPARISON WITH
TRANSPLANTATION OF OTHER ORGANS
Proponents consider the brain the central organ for
constituting personal kdentity. Consequently trans-
plantation of the whole brain should not be
allowed."! Conversely brain tissue transplantation
should be compared with ransplantation of other
organs rather than with transplantation of the whole
brain. Inserting tissue inte the brain as well as imsert-
ing organs inte the body should be regarded as
replacements of lesioned functions, Whereas Trans-
plantation of the whole brain cannot be regarded
only as a replacement of lesioned functions but, in
addition, as an insertion of a new personal identty.
From a neurophyswological perspective, such o
view is supported by the functional organisation of
the brain: not every region or function within the
brain {(for example, brain steim, ete) seems to be
closely related 1o personal identity, There are brain
areas and functions (brain  stem, cerebellum,
hormonal, immunological, eic) where insertion of
foreign materinl would probably not interfere with
personal identity, Whereas other regions within the
brain, for example, the frontal lobe and the limbic
system, ¢t are much more cledely connected with
the personality and the identsty of a partwcular



176 Do brain rissie tramsplants alver personal idemriny? Inadeguacies of some “standard ™ argunents

person. Hence, evaluation of personal identity in
brain tissue rransplantation depends strongly on the
“funcrional localisation™ of the insertion of tssue
within the brain of the recipient.

Opponents rely on the “sirct” identity berween
brain identity and personal identity: if one argues
that the main difference berween the brain and other
organs consists in the fact that the brain is the central
organ for personal identity every alteration of brun
identity must necessarily imply an alteration of
personal identity. Both insertion of foreign tissue
and Insertion of 2 new brain must thus necessarily
alier beain identity and consecutively personal
tdentity as well. Hence, relying on the special role of
the briin compared 0 other organs one can no
longer assume a qualintve difference berween braan
tissue transplantation and brain transplantation with
regard to personal identity.

From a philosophical perspective proponents and
opponents rely on different meanings of the term
“hegin identity™: proponents imply a “qualitagive™
identity of the brain, which is only affected in brain
transplantation. Insertion of tssue does not alver but
restores functions of the brain and therefore its quali-
tative identity, Opponents, in contrast, rather rely on
a “numercal” sense of brain identity inferring a new
brain identity from the msertion of foreign bram
material, Thus, by contrast with qualitative brain
identity, with its emphasis on brain functions, the
definition of numerical brain idemtity relies on the
importance of the materdal and the brain structure.
However, both proponents and opponents, may have
a peint in arguing, on the one hand, for preserving
a qualitatively understood identity of the brain and,
on the other, for an alteration of a numerncally con-
ceived identity of the brain.

FOURTH ARGUMENT: RESTORATION OF MOTOR
FLURCTION

Proponents argue that beain tissue transplantation in
Parkinson's disease should merely be regarded as a
restoration of motor function, Implanted cells are
only inserted in strictly circumscribed motor areas,
ie the cavdatum andfor the putamen,” which do not
affect psychological functions or personal icdenuity at
all.'* Due o surpcnl manipulations within the
respective brain areas some kinds of psychosurgery
interfere with psychological functions and conse-
quently with personal identity as well,

Only Parkinsonic patients who have not sullered
from any pevchological alterations are considered for
hrain tissue rransplantation.'® ' So far there have mol
been any reports of major psychological alverations
following transplantation. '™

Opponents argue that such a stnct distinction
hetween motor and psychological functions is not
possible: given a person's facial expression o miedody
of speech, separating motos and psychological, ie
cognitive and affective functions seems 1o bie imposs-
ible.” Furthermaore, areas in the brain {cerebellum,

basal ganglia, e1¢) which are erucial for motor func=
tions are also involved in the transmission of cogni-
tive and emotional functions. The functional
organisation of the brain itsclf therefore does not
allow @ strict separation between psychological and
motor functions. Hence insertion of tisue in
Parkinson's disease does not solely replace lesioned
motor functions bur may rearganise psychological
functions as well.

From a clinical perspective there may be evidence
for both views: on the one hand there are certmn
kinds of movermnent (extension and flexion of legs),
which are rather mechanistic and simple so that they
are more or less unrelated 1o psychological func-
tiont. On the other hand there are more complex
movements (gestures, facial expression, erc) which
are strongly modulated by and closely related 10
psychological functions.

FIFTH ARGUMENT: RELATIONS BETWEEN BRAIN AND
BODY

Proponents argue that transplantation of the whole
beain implies either o switch of the body or of the
brain: mew relations between the “new” brain and
the “original" body or vice versa have w be
establishied. ! If brain and body are related in a new
way, personal identity may be aluered as well.” Brain
tissne  transplantation does nor alter  relations
between brain snd body because both remain
essentially the same.® Therefore inseriion of tissue
may preserve personal identity,

From a medical perspective brain and body are
closely interrelated through hormonal, immwmn-
logical, nervous, etc functions: hommanes, antibodies
and neuronal impulses can be produced in the body
and may affect brain functions or vice versa,
Whether relations between brain and body are
altered in brain tssue wransplantation must remain
open: so far hormonal alterations have not occurred
in Parkinsonic patients treated with tissue transplan-
ration whereas the mmmunological situation 15 still
unclear (see above).

Opponents of brain tissue transplantation argue
that insertion of forelgn tissue necessarily aliers
identiry of the brain. Consequently the “new" brain
must have different relations with the body than the
uold” brain. Hence every manipulation within the
brain necessarily implies an  aleration of the
relations betwesn brain and body and therefore 10
personal identity as well.”

From a philosophical perspective proponents and
opponents rely on  different definitione of the
relations between brain and body with regard to
personal identity: proponents assume that personal
identity is not necessarily predicated upon bruin-
bady relations. Even if the larer underga changes,
the former can rematn the same. Therefone preserva-
tion of brain-body relations may only be a neocssary,
not & sufficient, condition for personal identiry.
Opponents assume that personal wlentity is closely



linked to brain-body relations so thar alterations of
brain-body relations necessarily imply alteration of
personal identity. Thus, by contrast with the view
held by proponents, preservation of brain-body
relations has to be regarded as a sufficient condition
for personal identity,

FIXTH ARGUMENT: RELATIONS BETWEEN BRAIN AND
MIND

Proponents argue that transplantation of the whole
brain implies not only a replacement of the brain bus
an exchange of minds as well.* Brain tissue trans-
plantation preserves the “original® brain and the
“onginal™ mind as well. Hence brain tssue trans-
plantation neither alters brain-mind relations nor
personal identiny.?

From a philosephical perspective there are differ-
ent positions on the relations between brain and
mind: some philosophers'™ explain mental states by
referring solely 1o the brain. Other philosophers'®
explain mental states instead by means of psycho-
logical functions. In addition there are positions'®
which reject any physicalistic or psychological
explanations of mental states. Depending on the
philosophical presuppositions about the relations
between brain and mind one might evaluate the
influence of brain tissue transplantation on these.

From a clinicsl perspective there are o0 far no
reports about alterations of phenomenal experiences,
e mental states, in Parkinsonic patients after trans-
plantation.'*

Opponents argue thar every manipulation within
the brain must necessanly affect the mind’: mator
funcrions may be fully restored but phenomenal
experiences, ic mental states, may be different,
Forcign material within the brain must necessarily
alter the mind., Consequently brain-mind relations
as well as phenomenal experiences of that person
are alered. Even an “inversion of phenomenal
experiences™ such that the person may see the colour
red while experiencing blue cannot be  fully
excluded.

SEVENTH ARGUMENT: PSYCHOLOGICAL FUINCTIONS
Proponents argue thar transplantation of the whole
brain implies replacement not only of the brain, but
of psvchological functions as well. After transplanta-
tion memories and thoughts are no longer those of
the "original® person but those of the donor so that
psvchological continuity s disrupted. Therefore the
“new” person is no longer identical with the “old™
person. Brain tssue tronsplantation, in contrast, #s a
substitution of lesioned and degenerated cells
nstead restores continuity of psychological func-
tions.* Hence, brain transplantation and brain tssue
transplantation canmot be considered comparable
with regard to psychological continuiny,
Examination of Parkinsonic patients afier trans-
plantation has shown no major psychaological abnor-
malities s0 far. Thus there may be no disruption of
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psychological continuity in “motor wransplants”, In
the ease of “psychological transplants™ the queston
of disruption or preservation of psychological conti-
nuity must remain open: the difference berween
replacement and alteration may be less clear-cut
here than in the case of “moror transplants™ because
restoration of psychologicn] continuity may entail
disruption of psychological continuity, Moreover
there have so far been no reports of patients because
such transplantations have not been considered ver.

Opponents argue that brain tissue transplanta-
tion, while restoring psychological functions, may
disrupt psychological continuity”; memory functions
may be fully restored but the contents of the memory
may be different from before. Will 1 have the
memaories of my neighbour when his memory tissue
is transplanted into my brain? Will the resuling
person have the kentities of both persons, its
“original” identity or the identity of the neighbour?
Hence, transplantation of psycholopical functions
may lead w dissociation berween psychological
contents and personal identity, which normally are
closely intertwined.

From a newrophysiological perspective it is rather
improbable that solated psychological functions
may be transplanted in small pieces of tissue from
one person to another: though memory is strongly
associated with the function of the hippocampus,
this anatomical swructure is dtself  funcrionally
regulated by other cortical areas so that insertion of
a hippocampus would not be sufficient for full
restoration of memory functions, Moreover, evalua-
ton depends on the presupposed model of brain
organisation with regard to psychological functions:
authors hike Fodor™ rely on a cognitive model where
psychological functions are localised within separate
“modules” such that the brain functions like a
computer with different modules. Relying on such a
maosdel, transplantation of “modules”, for instance of
particular psychological functions, seems not impos-
sible. Other authors, such as PM Churchland™ rely
on & connectionist model which regards the brain as
a functional neuronal network where changes in one
arca alter functions of the whole neuronal network.
Kelving on this “neuronal network model™, trans-
plantanon of isolated psychological functions and
contents seems rather unlikely because they are con-
sidered to be dependent on the functioning of the
whole neuronal network.

From a philssophical perspective the relation
between paychological functions and  personal
identity is cemtral to this argument: D Parfit®®
regards psychological continuity as a necessary as
well a5 a sufficient condition for personal identity.
Others, like R Swinbume,'" do not consider psycho-
logical continuity as a necessary and sufficient
criterion for persomal identity but rather ddentify
persons with their menal states which are neither
reducible to psychologieal functions nor to physical
brain states. Hence, among philosophers there is no
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general agreement about the necessary and sufficient
criterin for personal identiry.

FIGHTH ARGUMENT: SNELROPHYSINLOGICAL
PROFPERTIES

Proponcnis argue thar transplantation of the whale
brain necessarily implies transplantation of newro-
physiological properties. After transplantation, the
recipient shows these neurophysiological properties
and consequenily the personal identity of the donor.
tissue  transplantation, by contrast, only
restores neurophysiologecal properties in such =
manner neither *neurophysiological brain
identity™ nor personal identity are affected.”’

&g far it remains unclear how the inserted tissue
functions' '*: some authors assume that the inserted
tissue functions like & “hinlegical mini-pump”
serving only 1o excrete the lacking transmitter
dopamine. This 1s supported by the fact that other
tranamitter systems which are alrered in Parkinson's
disease as well (serotonin, glutnmare, pnoradrenaline,
acetylcholing) are no affected by the transplant
rself.!* Others claim that full restoration of neuronal
cofnectivity is necessary for complele Tecovery from
Parkinsonic symptoms.’  Alter pransplantation,
Parkinsonic patients show improvement of ther
motor symploms but no complete recovery: ey
need less medication, respond bener to them and
chow improvement of dopaminergic funcnon in
positron emission womography (PET) stucies,'” "
Though there may be substitution on the neuro-
chemical level, ie of the fransmitier dopamine,
functional connectivity may not be fully restored.
Otherwise a compiete FECOWETY of Parkinsonic
symptoms would be expected.

Opponents argue that even if neurophysiological
propertics are fully restored the overall functioning
of the brain may be different from before, The
inseried tissue may be neuronally and functionally
integrated into the neuronal network in a different
way so that the functional organisation of the brain 15
altered, Hence restoration of neurophysiological
propertics might not necessarily lead 10 preservation
of functional brain organisaton.

From @ philosophical perspective, relations
berween  neurnphysiological brain properties and
personal adentity are central o this argument: @
philosopher ke Thomas siagel!’ chaims that the brain
must be considered a nocessary and suffickent condi-
viom for personal identity because “] am my brain”,
According to such n view every insertion of tssae into
the brain must necessarily be accompanied by
Slrerations of persanal identizy, Other philosophers,
for example B Williams,™ argue that idenuty of the
brnin can only be considered @ necessary condition for
personal identiry. Due 1o the fact that pans of the
brain can be removed without any plterations of
personal identity, the brain cannot be regarded as a
cufficient condition. According to this view, bran
pissie transplaniation may not necessarily interfers

with personal identity because the larter is only
partially dependent on the brain. Another philo-
sopher, 1D Parfit,® even asserts that personal identity
s logically independent of the brain: the brain is con-
sidesed to be morally the cause of psychological con-
rinuity, ie of personal idenmity, which is the effect.
“This effect could, in principle, be generated by other
causes, for example, 3 compuier, 50 the brain cannol
be @ nPecessary condition for personal  identry,
According to Parfit's view the material of the cause, ie
orginal brain ranerial, inserted wssues, e, dioes Mot
matter for personal identity as long 2% the effects, ke
psychological continuity, are the same.

11. Brain identity and personal identity

The “standard” arguments showed that determina-
thon of brain identity, distincrion berween preserva-
tion and alieration of brain identity and the relation
herween brain, psyche, and mental states i personal
identity have o be considered as central problems in
brain tissue transplantation.

IBENTITY OF THE BRAIN: STRUCTURAL AND
FURCTIONAL IDEXTITY
Different levels of brain identity should be distin-
guished: the brain shows a partcular anatomical
structure, ic structural identity, a3 well as neuro-
physiological and psychelogical functions, i func-
sional identity.” Strucrural braim identity does not
necessarily imply functional identity, either neuro-
physiologically or peychologically, and vice Versa.

Pagients may show  severc anatomo-structural
lesions withour any functional alterations. On the
other hand there are “funcrional diseases”, for
example certain psychiatec disorders,” which cannol
b put down 1o strugtaral lesions, In the case of brun
vissue rransplantation, relations between structural
and functional brn identity remain unclear: as
demanstrated in brain-Hagng grudies (PET), struc-
ural lestions, ke nigrosariatal dopaminergic tracts, are
restored  afier ransplantation."™® monetheless
Parkinsonian paticents do not show fusll remission of
their sympioms so that functional brain dentity
cannot be fully restored.™ ' Therefore restoration of
structwral brain identity in brain tissue Lransplanta-
tion does not necessarly imply prescrvation of func-
thonnl brain identity.

gyructural and functional brain identity may fall
together but they can dissociare from cach other as
well.'? As has been shown in brain tissue transplan-
tation, structural bram identity cannot be regarded
as @ sulficient condition for functional brain adentity.
Consequently sgnatemeo-structural localisation”
within the brain does not necessarily coincide with
“fynctional localisation™: the amallest deviations
(some of a micrometre) of the localisation of
insertion of rissue may lexd to major functional
differences.'® Furthermore, the best localisation of
insertion of tissue in Parkinson’s discase is stll



unclear. Some neurosurgeons insert tssue into
the nucleus caudatus whereas others prefer the
putamen.'* 3

Mareover, with regard to funcrional brain idennity
individual and environmental influences have 1o be
considered. Functional brain identity develops in
close relation with the environment of the respective
individual person. A ballet dancer, for example, may
show much more individuality and ability with
respect 10 fine-grained movements than s philoso-
pher who = trained in abstract thinking. Such differ-
ent abilities are probably reflected in the inwensiy
and the expansion of activared areas within the
brain, Whether insertion of tisswe would fully restore
individuality of movements in a baller dancer must
remain open. Individuality of brain function can also
be observed in psychiatric patients: schizophrenic
patients with the same symproms often react in a
totally different way to the same neuroleptic medica-
tron.

RISTECTINN BETWELN FRUSERVATION AND
ALTERATION OF BRAIN IDENTITY

Eemoval of a tumour, neuroleptic medication,
peychosurgery and brain vssue transplaniation do
alter the bram either structurally andfor funcrionally.
Where 15 the border berween preservation and alter-
ation of brain identity? 15 there g “threshold of
disruption™#"

If some parts of a bicycle are replaced by new
ones, one identity of the bicycle is preserved. ™ Even
if the new pars differ from the former ones, the
wlentity of the bicycle 15 not necessarily disrupred.
Similarly, in the case of brain tissue ransplantation,
replacement of degenermted motor tissue does not
necessarily disrupt brain identity. Even if different
material is successfully inserted, for example micro-
clectrodes in Parkinsons disease,” funcrional brain
identity may be restored. Hence, rather than the
quantity and quality of inscried material, it is the
“functional localisation™ of the insertion which
seems to be most important when atempnag 1o
distinguish berween preservation and alteration of
brain identiny.

Moreover, the distinction between preservation
and alteration of brain identity has to consider indi-
viduality of brain function (see above) as well: the
same insertion of tisswe may preserve functional
brain identsity in one person whereas it may aler
functional brain identity in another. Higher cortical
functions, e psycholegical functions, in particular,
shivw a high degree of individuality concerning their
functonal localimmton within the brain. Hence,
future applications of brain tissue transplantarion in
pevchaological diseases will have to take such indi-
viduality of brain functions into account.

Fumire developments of possible wansplams are
centril for full restoration of functional brain
sdentity: currently fetal tissue is used for brain tissue
rransplantation in Parkinson's discase. Because of
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ethical problems concemning the use of fetal tissue™
other sources of transplanis are being developed.
These include genetically modified cells which excrete
the missing transmitter, e dopamine, andior cerain
nerve growth factors. ™ Moreover, the combinaticn of
brain tessue transplantation with certain forms of gene
therapy are beimg consdered. "M *  Concerning
futwre transplantation of isolated cells and genes, the
gquestion of the imponance of cell-kdentity and DNA-
idenuty” for functional brain kdentity may be raised:
restoration of dopaminergic cells within the brain in
Parkinson's disease does not necessarily lead to full
remission of symproms (see above), so cell-identity
can be regarded neither as o necessary nor as a suffi-
caent conshition for functional brain identiy. In order
o avoid immunologeeal rejection, DNA-identity has
to be considered as a necessary condition for func-
tional brain identity. Taking individual functional
variahility of the brain into account (see above),
DM A-identity cannol be considered n sufficient
condmion for functional brain identity.

PERSINAL IDEXTITY: ERAIN, PSYCHE ANT MENTAL
STATES

People have mental states as well as psychological
functions, and they have a brain and a body with
physical properties. Thus, criteria for necessary and
sufficient  conditions for personal identity with
regard to the mind-body/brain relation can either be
physical, psychological or mental, ™

Some philosophers'™ assume that  personal
identity is closely related to mental states which by
themselves can neither be reduced o psvchological
fenctiions nor o newrophysiological properties. In
this context the question of the possibility of wrans-
plantation of mental stares would arise:; does inser-
tion of “motor tssue™ mply insertion of mental
states? Acoording to this position transplantation af
uissue should not include mental states because these
are non-reducible. Transplantation of tissue with
solely neurophysiological propemies should therefore
not affect personal identity. Hence, according to this
view, investigation of mental sistes is central o
evaluating personal identity in brain tssue trans-
plantation.

Another position, defended by D Parfin,'* con-
saders psychological continuity as a sulficient condi-
tion for personal identity: according 1o this view,
personal adentity is preserved if patients show the
same psvchological contents before and after brain
tssue transplantation, Clinically, major psycho-
bogcal changes in patients after transplaniation have
not been observed o far.'” It is not clear whether
future tramsplantation of psyvchological functions
such as memory, cognition, ctc, might alter psychio-
logical contents and therefore psychologicnl continu-
ity as well. Pswchosurgery showed that removal of
brain areas which are closely related o psychological
functions (frontal lobe, limbie system, etc) could
lead o disruption of psychological continuiy,®



180 Do bain rivnie rransplanss alter perscowal idemeity? madequacies of some “anderd” erpumens

Whether insertion of brain tissue can be compared in
its impact on psychological continuity and personal
identity 1o psychosurgery remains questionable (see
above),

Other philosophers, for example T MNagel,'”
emphasise the central rode of the brain as a necessary
and sufficient conditon for persomal identity (T am
my brain®). If personal identity is so closely associ-
ated with brain identity every insertion ol tissue must
be regarded as an alteration of personal identity.
Flence, according to this view, the guestion for
personal idenety in brain tissue transplantation can
fully be answered by brain identicy.

Conclusion

I have discussed “standard” arguments used by
proponents in favour of preservation of personal
idenuity as well as by epponents in favour of alteration
of personal identity in brain tissue ransslantation, [
have demonstrated that proponents and opponenis
use the same arguments but with different underying
presuppositions. These presuppositions concem the
meaning of the term “identity”, either numerical or
qualitative, the definiton of brain demtity, ether
srructurally or functionally, as well as the relatons
between mental states, psychological funcrions and
neurophysiological properties.  Neurophysiological,
clinical and philosophical evidence for the different
underlying presuppositions have been discussed, It
can be concluded that evaluation of personal identity
in brain tisswe transplantation should not oaly rely on
“standard” arguments but on newrophvsiological,
clemical und philesophical evidence as well.

Greory Naortkaff, MDD, PRI, &5 Sewior Resddenit in the
Poyelrarey Depavtment of the Uwiversity of Fraonkfur,
(E T T
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