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the Invention The pres%ﬂ]@m]mmm%ﬁ relates to the correction of sensory,
not or angéaapwg‘ggzri tive t he i ntracerebral transpCRIGRIO0G6360{
cells, a 0 cells and 5 n@gisecanents therefor. _Background to the

| nvention Sensory, notor and/or cognitiye deficits are caused by many

di seases and nmay al so be caused when tﬁb brai n undergoes trauma. For

exanpl e, notor dysfunc 0t 0L Of A -PaKk RSOR' q_| sease. As yet,
in nost cases, thergR# 4 AN 1 &\ eIV oy ' abl e, Bj ornson et
al) Science, (192?5 583: ?34- 537) describes the ability of neural stemcells
to produceF | ' B050d cel |l types, including nyeloid) |ynphoid and
haenat opoi etic g¢ld Srosbit ihFeRtibh Rates toahe coereation af sensary caoter 2REkI n

appropriate nechani'sns required to express otherw se sjlent, genet.l 5
‘i nf or mat i ogopAitivesiesicits by the dntaacenchsal tmspéﬁmtﬁt@f‘iﬁ&?hf-eaftﬂ @’o%fﬁtst ém}cel |'s.
,The experinent suggests that the adult blood system contains powerful

signal § t hanedigampots ¥erefege neural stemcel|'s.  Haemat opoietic cells are the

progenitor cells f oa{ Ie lﬂ(l hiién Pl ood cel I's) including | eukocytes and

erythrocyt%@ﬂ%@m—an%{ﬁnon of such cells has 20 been prqposed, for

exampl e, 1 n VD AsSioh) ZaGtoriandloncagnitive deficits RES RaUSRR PETTRASERSES

gonct | cal | yared may Biag heGhvESGNER 116 TR ios BoeR AL Fi exgpple hatorand

genetical |l ya | : € disclosed I'n

WO A- 921 11355 _and. A : Pﬁgﬂﬁ% ddse. Asyenin mosttastisctheresent

I nvention i %géfg@\ﬁ\qﬁf}ggi’&‘g’ﬁﬁé 0 servlz?iagsn t'hat,yvﬁen transplanted into

agdaﬁﬂﬂ?d q§dﬁ§aworytbeahmmrmmﬂabmooi etic stemcell’s appear to respond

to .signals Tromthe damaged or. dise ral aki : aat, Ve t hat

is able to repl &prmomegpénﬁa@ecﬁﬁaggh%@%o }f)'%aZf ?glgggy%oa‘v%%?ﬁqﬂ?hdge

damage or di sease, oth \ : d Bell ey, éxctodingmgelaidn, t he
S St 4811 1S Brodiies gy of Bicod Be ati ng

haenmat opoi € able of differentiating into cells

appr opri at qﬁ?btfd?d%hﬂ Iederhatopelitic eelisor It is befieved dhatthegeewsal glerB £8llS 1 t he
target area”of the brain. It will be apprecja . ; ;
t r anspl ant acontaimappropsiate, machigasinas ﬁgtﬁﬁtﬂﬂ é’?ﬁﬁeép?%ﬂ&ﬁ}ﬁ%%s'; tqeynpeetlsc or

bt ¢ niBpr o ARl o RBpand g e R D e or 321{; gﬁhgg:é?'

humans) espgghafiment Sejestsihatttiatultbloodsystem £aptains ROWERH|SIgRR
cell tines. e cells of the present invention are capable of correcting a
sensory, notactivatel/the nevgal $tevt “icit when inplanted into a damaged part

of the human br ail_p a.ﬁs‘j[%}ﬁgbferﬁ@ géiﬂgr@,@_eihetﬁagehﬂbﬁbéllé forl aldefsthedslaod icelisor

| oss of function. ermalso i ncludés cell |oss.. Da e, m Q%F(:aused-
by any of aiHéIﬁHiﬁbMeQIEodye@s\andmwbcweﬁhﬂ%ﬁﬂwmam?&?nré};gﬁhac%ﬁs of
oxygen), chem cal "agents, for exanple e c iBRUSigPUSE,
and di 98ase bedne propeerd.ndoi; VMRS, a%@%b?g&wgg% ' cgﬁiﬁﬁﬁgggr Ieenl:

exanpl es of di se i idrs 0 haNsicRig! lcklli anaemizoapd masnophilia/ or
cognitive dm%?%éséﬁﬁéh&%g@%% ??'ngtzd I n accordance wth the' resent

i nvention: tyatodsifer Bulkiring andrgeneticatiy @iteppg; iraraatopoisticstem CofR Al ng
cerebral palsy, Al zheiner's i,Gk's rel menti ng neurodegenerative
di seases, mgdisclosed mwoﬁeﬁ%ﬁ%g %&Wﬂgﬁﬁﬁﬁgﬁm ki nson's type

di seases, Hupti naton; edi SeRficn Kor sakoff's di sease and Creuzfel d-Jacob
di sease. A&W—M’-ﬂmﬁrf ol l owi ng transitory gl obal 20 hsch\gﬁm' a
such a-gz@fter carph@présert dtventiamisobased iy pasisor e obgenvatipndnal, waen
treated 1 n accordance with the present, i nventJ ‘ot

transplanted into a damaged or disease "Braih, haematopoietic stem cells

appear to respond to signals from the damaged or diseased brain by taking up
a phenotype that is able to replace or compensate for functional deficits to

which the damage or disease otherwise leads.
30 Eor use in the present invention, the haematopoietic stem cells should

be capable of differentiating into cells appropriate to repair or compensate for

N
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The cells may al so be adm nistered to sites distant fromtherzelrg’th{ﬁti gdutae of
damage, for exanple, the cells nay be adm nistered to the co at'rateral
region fromthat exhibiting damage. 25 The present inventi gperacsoiedes for
the use ¥fORYUIEE opoietic stemcells) optionally in isolated form in the
manuf acture of a medi canent for the treatnment of a sensory, notor and/or
cognitive deficit. The nedi canent to be<adm ni stered conpri ses

haemat opoi etic stemcells. The present invention, fqur qprovi.dffs RO{ t he
use of conglid §amaideiosdiseasein thk tatget aceaptinethrains ttal Og, ppreciatggdna

manuf acture of a nedi cament for the t r eal .0f _a: Bpt or
and/ or cogoels fer t@@m$@ﬁan_tatwqﬁg§jﬂe%ngqebﬁa@ﬁahf'g{'%ﬁéﬂs%Zﬁg’?—‘?ss es

condi ti onal i rt poietic stemcells. The conditionally

i mort al cgkégo%ﬁ*ﬂﬁnéigagﬁd used in, the present invention may be from
clonal cell |inegm@kremingnt ray beedriex aubtdroany caamenalrish ¥eoReEasert| |
lines may be preferred. Cells froma single

i Xturs of it ipmspacialy cmcared wit e ieaimery G BihaRE, SSRERRIY

further provides a phaynmaceutjcal ' e el |'s according to
the invent it@ﬁt@ﬁ@tﬂ‘ﬁg'hépﬁ‘&@ﬂ'%capﬁwrggi%? quﬁegg?g?ﬁ%gp?\%gscri ption of the
I nvention 10 Theppé %ﬂ?tofitﬁygfégém inverltiopedte. capabienef cemecting 8 ens@dt. when
haemat opoi etic stemcells ar

t of _ _ re inplanted into a danarged r ai nT tegfe "ﬁ% I's
surprisi ng|ris(ot‘ér‘af'\dkaﬂiogﬁﬁwedeﬂn:ltaNhQﬂlmRiﬁn@é'I'ntot% pge BBQR thehu airing
t he damage and i_nprove nction. T h ' (€7 cells
may be a?re krain: h'g‘p%tﬂvmbg%f@aé&n?ﬁ%gngﬁiﬁzﬁél%rag?8%96%{5'fg§ fd%%\?%\;g?‘?t@rie t he
s, di ffarenty ; giccdl dipdraage maybeoa byranyfofa varnietyr of 1
h(?not9§es. LlILrﬂé %’F%&sﬁ’;‘,’@%"e cel flg%?algeé upgg E?e'ng{%é??ggt@i S %laﬁa%g of P
fl‘ﬁnCt i onal Iﬁmé%ye?)mu;]diggwsmaWCW@atW@P’ﬂ%r:af"h AR e F df“'F : d isl

at is assiste t ropensi t Y ; ells
to mgrate fpb,e@ﬁﬂ%/l?ee&a'gw @éhé%ﬁ]q%?g\ggy %Tﬁgaﬁés)'esggm%lsaﬁs%eﬁpg means
that with i PatHolb§i hditions @re examplesof giseases ofunber
of di ffereﬁgﬁgﬁh’ﬁagéﬁég %‘?d]a ral.m?“t)@glaggérrea:ng trrla?_uamp requi.red to repair
danage in acasHditonswhich fesuttinsensoryonetgsand/engognitive 4&8}5 L= R S AT

cell tine wll be capable of differentiati LNt idbids of
cel | s Woqui reateddn asEoraania Yith HgpiaRent LeBto PalRUE baiRiilly, SYERS, o7
under cert aj nrili%tg[ I%&Ee\‘ﬁacm&m&h@%érébrhl parsynaizheimer's aPicidsdand related
nonpermssﬁ&% Adrtions. 1n P the present case this nean trRat b d
condi t i onal §¥mienting NeELiredegenerative dwe@éessnlalﬂdnfﬁﬁﬁtﬂ?m%ﬁﬁ}? Bsonsan

| SSi diti t he .d I . . d at
R Chosen. <1 BEBESRN BraperHFeREohy LRRYRBIoNY Sisf4e, CrsBkelrs qReass Srd =

condi ti onal i;r}gm.t b6 adisease avresidle parictilaynfoliowingctransitory globahes
whi ch are rt‘i%ﬁ' y eﬁggﬁgg‘%‘Fg ?n vitro. I? the condj tions _under rng %Iikc; he
20 ischaemia such as after cardiac arrest or coronary bypass surgery, may :

C be treated in accordance with the present invention. _
The cells may also be administered to sites distant from the actual site

of damage, for example, the celis may be administered to the contra-lateral
, region from that exhibiting damage.

25 The present invention provides for the use of haematopoietic stem cells,
optionally in isolated form, in the manufacture of a medicamentfor the treatment
of asensory, motor and/or cognitive deficit. The medicament to be administered
comprises haematopoietic stem cells.

The present invention further provides for the use of conditionally

30 immortal, haematopoistic stemcells in the manufacture of a medicament for the



-4 cells are nmaintained are switched to nonperm ssive conditiofsh AU 2003
devel opment of the cells is allowed to continue. If the correct conditions
are provided the cells will continue to devel op and wil | diPCTéGRA006I6c

| mor t al i ggppopsebéss are usual ly prepared by the transduction of an 5
‘oncegene 1nto cells. There is therefore a risk of tunour formation in the
long term so such cells are not preferr%d for use in the present

invention. Conditionally inmmortal cells have the adv ; | Ieal
cells in _the}_t ﬁ hexta%g s‘éﬁggﬁﬁﬂﬁoﬂoﬁ anaéorcognitivg &f@;@?’gg\a}gﬁ f)“ﬁr'rﬂ? ) are
easi |y mai nt 8_ mul tiply vvel.lt_ \Agfnl un&@élt ﬁgémaﬁpdéti@mneMS but
they may beamﬁidtérewcémmmﬂwﬁ@ igaaRINAST ke environnent i nt o _whj ch
they armtransplanted has noEyeer m ?% XéusCQ&ﬂJrain@ﬁB; ahad used |@a§\9 RIesen
cells of the presEne conddirPAHITRENFRRE™USEd to conf er éondq‘hﬁ&?lc s
immortality should be CQ?E‘%%F" SRridheell tines oo miay be i MXedHRPY! The Brain
Wi |1 cor r esgoventien ssive conditi onsMn %ﬁﬂ@b%eﬂﬁinén%yﬁ@hbed
condi ti gnal L%%prpt’[aﬁél%ellfﬁﬁeﬁwyebe’perﬁHﬁdv@ﬁ FA8 SeXpY esses t he non- DNA
atu

bi nding°te re-sensitive T antigen; ,wbéwsed! whi ch may be
found in US-dr 5GRRASNE O ey G Bt pbr8 cefl MBS Hidy

non-imortal cell]s arqg 'ﬁg'ﬁg t hen
t hese may be maintained i,n vhh%%ﬁ&é#gﬁaﬂmﬁwtmtmepﬁ@tm B='0
growh factors as Thnedpygrian| A92111355 and Wg&é%}gﬂe cAtriéhe gene
which is used to & inventibn iamoE P e“I'ncorporated into
cel s after ERUPEEon ?romth% bone marrow of an animal. The cells used in
t he treatnen criptioarof th ferably be derived from humap cel | 0
reduce probl tDégvvlth I mune, r el eckiban.is Thased eani thes ltqaélsett?fﬂa@ﬁ%oﬁ"'i?’*
cef'l's faOmt he bon'Eh?raPEﬁiﬁ"Sfma unman. 25 However h aég&lta.aqp thet celis
necéssarily have ik | colis| ane i N € obtained directly

n‘&ﬁ m%&‘%@e&og implanted inteng ‘ﬁ%lf? "nec

i 0'be

fromthe pat treated. To treat i 'd kapablgesfarepainng the
assi st ance t oggprsinghy ciferenigie Ko iam PLERH RELE BT e

e brain., ce tgﬁ
exi stence of danmage has been Eﬁghiﬁ#@gmﬁm@@eﬂhenmﬁenﬂa@&qﬂé 2y R
area or in sedameé’\%dg‘Pr?Yee@rrent' y 1 nplantati on %)stoé?l | hSwéverp thee
damaged area {{1&%5%“& o trfs! phienotype ofirihe cdamaged Rl ' &2 l'ocat i on

and/ or type o ged tissue may be .unk r ooryof a number of
oo e o aovats o o 0. B A prgicnpe

| . e fpatRocadhble of
wi despread danmage to di ffe%ﬁpéa%é(p@@ Sélisceikesup @ phenalype hats . mege is
still possi bl @Wtygesaégi e y the ability of thfﬁnaéggbpmgt@a“g, FThain
cells to migrat E@“ﬁ rtéﬁrdtimaadtmmﬁ%ﬂf‘ﬂcjo%m Seek out damaged
ti ssue. The ?%S em@é 'S may be.tran %gﬁ%\?@d%ﬁel@dﬂdm@ml{ﬁt@'gfﬁte
preferably at igldskishéabyitlneﬂom‘%?‘%e abfe to mgrate to the sites) of -
damage and, once there] di, f Sha b4 dis8uen response to the |ocal

ik, %eceg

ni cr oenvi r onmetet and sary phenotype, or & @ i possible or
festore et on. At gheerstemaelisioopr it satromnd HETSLEE finé & 1o FDS

e
noni t or edUsi ng 10 sensory, . motor_.and/ | Loy of tresbmimitialse means that
des{red, teststmmmag@memmP%af%ﬁ{'gHﬁ'b?g ected ar eas.o% mﬁﬁé?i n.
For “xanpl e) tests fgr cog ia}i'tiaﬁalprt?beﬁsmirbdt@@ﬁ%rrmagﬁf% gVENd aft er
transpl ant ati off moredpan op @ reatment will mﬁaﬁ%ﬁ@.mb%wwm types
sensory, notor ﬁé}gé%ringe%iltlineewildié capablgf A SEN or psychol ogi cal
deficits). I—b\Aéver, that nmay 15 not always be possible. Treatnent according
to the present gfgellsrequirethd with -+ are immortal under certain

Conditionally immortal cells are cells whi

* permissive conditions but are not immortal under nqnpermijss-ive oondtit:n:.ell;
the présent case this means that by conditionally immortalising th? sf tehe -
and maintaining them under permissive conditions the developmen tod o
cells may be arrested at a chosen stage and they may be propaga et oo
30 periods. Use of conditionally immortalisation allows the development O

- h the
lines which are readily expandable in vitro. If the conditions under which '



the cells, nedicanents and pharmaceutical preparations of the izngﬁéwi;%ﬂ?,
may | ead to inprovenent infunction wthout conplete correction:

i nprovenent will be worthwhile and of value. The nunber of gell-3.4/60636 tiSed
wi |1 var yergmosesng on the nature and 20 extent of the damagecf t1ssue.
Typically, the nunber of cells used in transplantation will be in the range
of about one hundred thousand to several4 mi|lion. Treatnent need not be
restricted to a single transplant. Additional transplants may be carrjed

{he palse in¥site sl tionssthesdevelopmeRk
?rltj)éleltg tﬁ{a tnglr§ %_ y roﬁ%,%%@ﬁ%én&ggcq%éghéﬁﬁetmssvemmﬂdi %

es, et al, Pharmacol ogy | ,Stry
and Behavi o§f o 28119 isPalidwed €3 ¢ohtines. mmejg@ar.ecm@n?@?f‘slﬁ’%9’8@@5‘29@i n
which the t CF‘II’]I que for four-vessel Lﬁl@al#%l&%ﬂlgﬁé VO ) sinmulating human
t11eart a_t;alc&ellflwilbe?ntimmtdd@(%l}olé:ﬁﬂé i a’ﬂegd s\?ﬁe‘gihl‘ic g;;rtp(?ne\éoatép_e Cf\
pyram dal cells o e dor n rans I i ci
mani f est as di ffi"@mqrila 1S§ IB@%{ #%H%gpgﬁebpnegegyand i nvi si hl ﬁgﬁlloa},.éor m
i

in a swnmn . Thi Saifar S rafoee aofisk of meyefarnatioRdp
occurring a?g'ﬁggghgé%uecfs%% gpéﬁa@?o%n form of @{aairgse @-R/%Hﬁoﬂuri ng

cardi ac a”?ﬁﬁm, Mg@gl&gg&/g@m}@o 6f%m@¢éfqrd-|'§%f“ hresent unrcrglsan?hail .
ani mal s are known ! ) j Araoit i 00
supply to the br eﬁ@l’}diﬂ@f‘a%\fdm& cggsﬂé{y}@%ﬁa‘@tta%éf ﬁggnemi nat he, art and
are descri beg in the #%,h-ef W fedifed Sagerdf.dévelopraent, arpeRsYY INBERAIBAC used
herein incl (BE¥ ARe"P splantation of cells V\:gj .cha&a\ﬁ Eﬁ b8Waedin
vitro) and rgyq hititiplp wesll whentinder ipermissive EQNAHONGSY b ?‘ﬁhf |
transplantation of material extracted fr Qvhieh bYra rited be

t (ans BH@“ edrapsplapiseds PNDHAS ﬁ@gtﬁgn%‘Pﬂmr@rBosy I;imi%?: ?E?gé{:(?gf Qo!;t _Qa;_:ans own
uantity of cells ip.t rof theegel poe I

ground %/he i'ﬂ?%?%ﬂs'ggggha#%@%' ﬁ{a@aﬁ be i_&;el ant ﬁ% Q{&f? ﬁngéi fHe
spaces in thﬁehéqjsﬁd i confer asonditional dm@ah@ﬁﬁ?@'ﬁ +1 gé may di sperse
th hout t 1t brain. Th h ifibns.n”
used herel n condiices pressrigh 1R GBI FpEeRRoASTe fenperhishRnLAT onar

b At on. ! ibhally immoriah g is that ihich
b o The-ut 11 ¢ AR e O e pae (o

present 1 nvention has now b 0 it
| ndepenggnt | gpredsBsme abn DNA Binciing JemperatueSERsNgd FusseY ?t‘%gf".'pté%',‘
Abstract "No. 528.2. This Abstr.a ' tgz/ioBe9priority date of
t he present mmhidhmaUrP%fﬂPrﬂéf@h%?ﬁég%%?gﬂggrﬂl trang | an a%/i. n .of

haefrat opoi eti ¢ st gm cell s i) zhiig@reBsed then these may be maintained in vitro in

culture media with the addition_ of growth factors as disclosed in WO-A-

92/11355 and WO-A-93/18137. | | |
gene which is used to confer conditional immortality may be
U incorporated into cells after extraction from the bone marrow of an animgl.
Thé cells used in the treatment of humans should preferably be derived
with immune rejection. This requires the

20 The

from human cells to reduce problems

extraction of cells from the bone marrow o_f a human.

25 However, the celis do not necessarily have to be conditionally immortal,

and may be obtained directly from the patient to be treated.
Totreat a patient it is generally of assistance to know where damage has

occurred in the brain. Once the existence of damage has been established,

whether it be in one isolated area or in several areas, treatment by implantation

30 of cells into the damaged area may be carried out. in many cases, however, the

location and/or type of damaged tissue may be unknown or only poorly



cells on transplantation. The results showed that donor cell sggrmlﬁeﬂma
transpl antati on and were norphologically detectable in the is e

striatum exhibiting the phenotype of neuronal and astrocytgTeehioms3s —
Sui t abl e wamopsessat s, diluents and carriers will be apparent to the skilled

person and fornul ati ons suitable for intracerebral transplantation wll
also be 30 mice. As detailed in the Abstract, adult nice were subjected to

m ddl e cerebral artery occlusion (MCAo), and cultured haemarh 90'%& Cygt em
cells (infu Wdrsel OFoh Ermihple) neurodegeneative eg'sﬁﬁ§%5t g ilc aem ¢
striatum (4¥days after MCAo). Cell type | £ &till
i dentificat mspfeadjdadmgmodmﬁ&e@ﬁvzgs o?@@&f{h&gﬁénﬁi%?%ﬁg?ﬁﬁ Egjor &i ent
i nvention may be genetjcall.y tr s t ematopuietic stery Sgthe
product . | nppssiblec@ngr IS ﬁsﬁ'%@pa%gﬁél)cd%@%&p%ngt thaﬂtsmexercij its .@f%%ect
at the site of ?a’g%&%t 'F%}%’Bﬂc%&rﬁspﬂahtabamgeﬁeebr@am@a% I din
US- A 595876fIgrate v\ . Use of a haematopoi et i @ rHt‘fﬁh{iplierBifé%e
manuf acgur e ¢pfm ell8 thayp bentarisplarited shasiegesite P&Pgﬁfeéﬁ gtlon imto a
damaged"brain r?or t he treatnent OFﬁ? Sﬁ)%sgﬁg s) ¥fa @ind; cgroet there,
deficit. 2. addemay dediatie it WP 1° o Piet®) P Sreat ment (s for

Al zhei ner's di sea

: e, Parki ! | e micpoermkindriment]iiBteathe pecessary
Cr euzf el d-J@W%ﬁ?&%é@.rE%e&a&e;rdi ngmt oclajml or claim?2, wherein
the haenat opgieeidhfpe bephenblypes to impEoiecot SRR UnEHABy ¢ ol

After treatment the progress of the patient may be monitored usfng
( ) 10  sensory, motor and/or cognitive tests and/or, if desired, tests which morjn.tor
- brain activity in selected areas of the brain. For example, tests for cognitive
function may be performed before and after transplantation.
Preferably, treatment will substantially correct a sensory, motor and/or
cognitive deficit (behavioural and/or psychological deficits). Howev-er, that m.ay
15 notalways be possible. Treatment according to the present invention jémd with
| the cells, medicaments and pharmaceutical preparations of the invention, may
lead to improvement infunction without complete correction. Suchimprovement
will be worthwhile and of value. _
The number of cells to be used will vary depending on the nature an.d
20 extent of the damaged tissue. Typically, the numbgr of cells used in
@ transplantation will be in the range of about one hundred thousand to s.e_\‘reral
millibn. Treatment need not be restricted to a single transplant. Additional
transplants may be carried out to further improve function. | |
To study the transplantation in animal models the tests described in
25  Hodges, et al, Pharmacology, Biochemistry and Behayic‘mr (1997) 56(4):763-
780 may be used. One test utilises rats in which the technique for four-ve.ssel
¥ occlusion (4 VO), simulating human heart attack, causes relatively
circumscribed and specific damage to the CA 1 pyramidal cells of the d?rsal
hippocampus, along with a cognitive deficit manifest as difﬁculty.jn locating a
30 submerged and invisible platform in a swimming pool. This provides a modfel
of cognitive dysfunction occurring as a consequence of acommon form of brain



4. Use according to claim3, wherein the cell c [
e , onprises a
t enper at ure-sensitive oncogene which is not expressed at a tenzeﬁ‘ zﬁqpr eZUB3

above 35C. 5. Use according to claim4, wherein the onco wogeses Th
. ( : e’ T
Sv40 T aWPPUI0568. Use according to any preceding claim gwher eiéﬁbthe e

haemat opoi etic stemcell is genetically fransfornmed to express a

t herapeuti c heterol ogous gene product Use of haemat opoi eti

. . . : oietic stem
according to claim1) wherein the stemcell is nob a_h mgn emiry [ C1(:a|e|m
cel |. . AY, .derRadsFi.eAltrasiantAyss af blood suppiy 4o the brain, for example,’ 38 riiay

$$$$$} xr mhb\ W caU] caU] cal cal caV] ca] ¢ A
U] ca] cay ca@%]&]ﬂg‘%r ‘&Lg]eé ] cl\aﬂ:;?g]afgg]$)cglgi]- C a] Ca}\/lc?)U]RC?JU] /CS][ ‘i?]lgg

223V233+4. 4444} K aRoh 4 Sek RHbBlioa Lr bl €t nLivenb sntastinals are known

aJ ca] ca] ca]ca] ca a] caU] ca] ca] ca] ca] ca] caV]

-~ ¢ : ca C
oo e e eiels S MR R o .
i ol Pl g2 S A AT
(ToviRcroe: (Hegh GrpvaNife, 2nd e rpaibrigdnsucnly hoRed) & Wellas the
transplantation of material extracted from another organism. Cells may be
transplanted by impiantation by means of microsyringe infusion of a known
quantity of cells in the target area wheie they would normally disperse around

( 10 the injection site. They may also be implanted into ventricular spaces in the
brain. If implanted into the neonate then they may disperse throughout the
entire brain. |

The phrase “intracerebral transplantation" used herein includes
transplantation into any portion of the brain. Transplantation is not restricted to
156 the front and larger part of the brain.
The utility of the present invention has now been reported independently
in Chopp et al, Society for Neuroscience (1999), Vol. 25, Abstract No. 528.2.
This Abstract was published after the priority date of the present Application
and details the intracerebral transplantation of haematopoietic stem cells in
20 mice.

C) As detailed in the Abstract, adult mice were subjected to middle cerebral
artery occlusion (MCAo), and cultured haematopoietic stem cells (infused with
growth factor) were transplanted into the ischaemic striatum (4 days after
MCAo). Cell type specific markers were used for identification of the donor

25  cells on transplantation. The results showed that donor cells survived
transplantation and were morphologically detectable in the ischaemic striatum,
exhibiting the phenotype of neuronal and astrocyte cells.

Suitable excipients, diluents and carriers will be apparent to the skilled
person and formulations suitable for intracerebral transplantation will also be

30 apparent.
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Parkinson’s disease, Korsakoff’s disease or Creuzfeld-Jacob disease.

i 3. Use according to claim 1 or claim 2, wherein the haematopoietic stem cell is
( ) conditionally immortal.
4. Use according to claim 3, wherein the cell comprises a temperature-sensitive

oncogene which is not expressed at a temperature above 35°C.

5. Use according to claim 4, wherein the oncogene expresses the SV40 T-
antigen.
6. Use according to any preceding claim, wherein the haematopoietic stem cell

is genetically transformed to express a therapeutic heterologous gene product.

&v 7. Use of haematopoietic stem cell according to claim 1, wherein the stem cell is

not a human embryonic stem cell.



