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[003] Stroke treatment consists of two categories: prevention and acute
management.  Prevention treatments currently consist of antiplatelet agents,
anticoagulation agents, surgical therapy, angioplasty, lifestyle adjustments, and medical
25 adjustments. An antiplatelet agent commonly used is aspirin. The use of
anticoagulation agents seems to have no statistical significance. Surgical therapy
appears to be effective for specific sub-groups. Angioplasty is still an experimental

procedure with insufficient data for analysis. Lifestyle adjustments include quitting

smoking, regular exercise, regulation of eating, limiting sodium intake, and moderating
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[008] Although some of the acute treatments showed promise in clinical trials,

a study conducted in Cleveland showed that only 1.8% of patients presenting with

stroke symptoms even received the t-PA treatment (Katzan IL, et al., 2000 JAMA,
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treatment will increase dramatically.
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362—3" jably th’?thgteﬂééﬁg EHE PREGH: aﬁ/v%m@dnsifaﬁﬁﬁ in Inirt 'tl%%@&"t@rdentxfy
nore preferably, a cerebral infarct. In on
errtR%Yb WiEfde mﬂh@isé@rfﬁ@‘slil& ¢eppral mhﬂﬂills es an eff ect ive
of cej
ane#i ?ﬂct ive arr(t))ﬁl%%r?dJ1 ﬁ‘ﬂjeng %H@P rﬁ@é?%:gdnqn@ eSQQ ce&ﬂg%btamed
perframbinbilizarcord bload fouamt lhéiwidgd_tio umemecvﬁtreatmwt wvtisrdin thalcells are
25fgragﬂ121li§e{9r d as?Ltlem{c‘gill htcg ut:l:]{leal ﬂngan%HD?lgcaﬁllg dC e[r% b] oth%%f %ram barrier
u n‘qiehhetahihzexos do-bdmmitecaipith the cellsv dh uneembaliiraad, thotells obtained

, f mbod t [l
o bt BER Gl Eore st PR R oI 5o GG sappple. Tn e
ef ffeﬂlﬁdr\eﬁlbadll’ﬁidﬁﬂ; thafceRs ﬂmﬂﬁﬂl.lﬁbrﬁ alufan afbllicall @2bblobd comprise an

i ments of the present pventlon the bl ood brain
b ar e(ét}ve amount of a mononucleated cel

30 [025] The present invention further provides for a composition for the
treatment of a neurodegenerative disorder. Preferably the neurodegenerative disorder is
ischemia, and more preferably, a cerebral infarct. In one embodiment, the composition
comprises an effective amount of cell obtained from umbilical cord blood and an
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perneabilizer is selected fromthe group consisting of
mannitol; small fat-sol uble nol ecul es such as et hanol

woeoosnsan®l derivatives; and water-sol ubl e nol BCTUS204/042043
such as gl ucose, mannitol, am no acids,

di faffémeym;w&fad aewepalm%ér%meamzau Th ASu @S %§1b§<ﬁﬁixent the
nucl eosi des or derivatives théreof. However, other

bl owebilieheard bleed pall is pbbmen pabiliedl sorddlopdellt franegribodiment, the
KNoyis 5iQa Jhaf;% G RlimQ ﬁihﬁﬂ&ﬁ c?xjﬁ bidodic EH A diumd 2dfted cord blood

preferre odi ment od brain arrle
persamalsi |Ih adurtliey emboringns) the kellsanbsirted fropr dreqny wbilical cord blood

g 20 A ORI |5

Fi go2@s | A- CImIeplbodmantlsedsfameopabenprlo'#anhen, ofhesblpak érain barrier

a%gablléerr ?sk?eel%gadnﬁclé [ %ia'guﬁdcf‘ovr\%lath ;f ?ngt rgigoté, dsmeﬁ{ fat-soluble
as ymotedules soeb asi anhmbborlilﬂﬁﬁoladbdwde/es aad esdtmqlubls Irﬁdl@ﬂles such as

<P SO A P Ry PR oo el o iy ppocs and

1w trfucRBdide| B deriedivedhwebth Howdvar, euﬁee bicall byeh bé,‘rher mble&ifes can

(Vehicle). [028 ure 2A dep| an anal ysi s
i nf‘%fr‘@?de é‘é‘i ‘{!ﬁE"‘J‘Y‘N"&hRﬁB geﬁdrna@f If in the agt{p .atpaqferred embodiment,

Si ghé blo6@bralnybafrRd P&aRatiier & Ranabl. I8 hRIMR :me'fé?f'ea lefibbdifhent, the
conpared to controls. However, pre-transplant exposure

of hlmé@rw pigier permeabilizetis GEFBPi ¢ fact or ant i body
cocktail treatment, blocked the neuroprotective

ef fRRIEF DESHROBIIN OFrBERAWINGS tol . Fi gures 2B and
2C show an anal ysis of neurotrophic factors. Figure 2B

155hges7]an anaFigsies 14-Cndupicotar dhlvibral dedfidd of isttoengnimals. Stroke

brai ns .of styoke .ani mals were not .treated with

HUGBIRY freated it i ?rf%hfl%@aevmnaﬁgl displpRe Stgniontly reduced
| evifibtsr SymiRty QA) P e EBSICARN GechRécd RPN HmETB) and increased
aninmal s that were treated with HUCB cel I's that had

bedRtepHAHiBY 4y int he aRsstye diveifangs task ot iws 3 pfer stroke compared with

neumahdIOR¢kk aslaplh@& grterfal Ghicde AbneVRNRIeRN ELI SA
reveal ing that 1A HUCB + mannit ol |ncreased GDNF brain

20 V828 at 3 Higys Zdodepicit aanalysiyief gdarptioluegs 84 HIEGR cell grafts +
bl %z{ﬂﬁgolmgrﬂﬁ&!ﬁﬁ HL R £ le! S2e6F @erél{rﬁaihﬁpctf%t%mpeged to controls.

neur otrophic factor anti body. FI gures . _
depil@rever, pechizansplert expesofd 4>feHH€Bsqus> keethg memtrgphlcsfacwk gntibody

a.m P egga%ﬂgrﬁq?lmkgg erlllteﬁr% %ggﬁco e{#%éﬁ@ OTHWJ:JH g(%s + manmtol

di sp st gni |can y re asynmet ry
t heFigBST2Andd decsoasadanatyisi o Iteiumurop]mmfac(tB} ahgilre 2B shows an

|ncr ed retent assi. v

t asall(la f ne otr ;hlecrfa%t (tlg l())rﬁgmg X E 5trW| tzﬁnrgglis @gx‘? vere no% treated

tr eaﬂeHU@iBt dells. an amgeﬂ‘mmt eie@hmlcmh én the bifein (eVelbiof hax)rotrophxc factors

P SO TR 8 SR A, G0 b RSB  r

r e_ﬂﬁiatlée dvﬂh&fnhb@iutsyto inBiatr6pet ﬁ@tﬁﬁarfgghr&ViZCth@\Oﬁﬁdﬂ ELISaA revealing

ani stroke, . nontr nted ani nmal s ott

i ﬁ_@)l? 1B Rt OB ENE B hlsa A dpyfpost-stroke. These
30antihldedbLHerddAbIREA when the HUCB cells were treated with neurotrophic factor

antibody.

”80

[029] Figures 3A-C depict a behavioral profile of stroke animals. Stroke
animals treated with intravenous HUCB + mannitol displayed significantly reduced
7



GDNF, NGF, and BDNF (Anti HUCB + mannitol) bl ocked
neur oprotection. [030] Figure 4 depicts an anal ysis of

wo ofosnsiivol unme. TTC staining reveal ed that | NECEUS00LIGI2043

1

Lor i

HUCB + mannitol (HUCB + Mann) significantly decreased
St rakler YRS (A9 P HeCBYF Ium dttARIdSacthiSiabe &md (BN and increased

i ntravenous vehicle al one (Veh), intravenous nanhitol

al JRENHMRTRY (Chin thePruivefysidandextaskat dapp @fier strabegompared with
+Veimalh tb&8d Sith RirRelous F\)'Eﬁtzl% %?Jﬁg%hlglfe) B eub ti'nanmtol alone

neutral i zi ng anti bodi es g prevent ed

neut™Masnidlbcer BiravgnoBs 1@u*l‘ é’eElCEhﬁ"WsteSih 5si Hogpver, they
t \'

5|n—| %&éﬁ&ﬁl%ﬁéﬁlﬁ%ﬂgﬂ&%ﬁ%oﬁb@Mtﬁ%ﬁ@%@ g%ﬁg@g %{r@é ﬁ&%ﬁsplanted

| evaplimsalgit datey 1Bies)f Peatreatmenk ef EdiGIAvath pdutrhlizng maﬂlbs)dles against

treahRe NGk handﬁ‘atﬂrx?é’ %Uéﬁ I\ygin%jtgl Bf&@ke(d\ﬂ%ﬂr)og otection.,

i ntravehous’ manni to o e ( Intravenous

+ Vi@B0lcl e ( HE@Bre+4 V%Ih¢ts a1t ahdgdis pf i'ﬁfﬂctO@)umdDr’I&Osmmmgrrevealed

f | |
ant PHGT 3 ECREH ubd BRI PH0lineiGiinny doapaged swoke

( 03@junkdsg um&lmnﬁiAwﬁhs nindatsr edited ntithMifittaventius avehiclee aloak (Veh),

?%E*EV%{“%% it t&?ﬁt‘%&é{’g% %h§ds%3ﬁé£y gqil?#qcﬁgﬁqlp jVeh; *t

Pr agts; Erk02053. hMefr&aBm&ﬁCbﬂ HUCBOth I i¥Btrdl Bing2dilibadiésO OIRI-HUCB +
ret ention ti %) on passive avoi dance task than

M) gre(vg[g%negr FRLeEP A vehicl e al one). In each
pan[ein] the CPpuFed shows SRNMMYsRIBT hEiBotkdhic fAA6ks ! E\Lts!m%vealed that
Cere is_shown on the right. DETAILED DESCRI PTI ON
epwﬁwm el (AUCE T dash) inpisassA G brebvipebsat day 3

et /1R St c GRITRRS With ORind1 1RABARGR {fi@venous vehicle alone (Veh),
neuroprotective effects of stemcell treatnent In a

neunGRIsHRITaRaanitelalae SMew)y or ipravkeeus BTUCB tHyehicle (HUCB + Veh; *t
ne L{EQQ §Q9 ¥ aﬁré-\é ogéré Ur qﬁﬁCB eft€ {oepé’uﬁ'lahinfg Elg%ﬂﬁ@ aaé:?{)g émtlbodles

test the efficacy enhanci ng neur opr ot
HUGBesalel] sncrady@B ic GIDNF weindevalini ni st er ed systemicall'y

nt patie l. N9~ ra arh
dper[ﬁ% bili ze?%gu%B% C\'/[gfl?é@ tﬁe\?te%’ﬁ n?onﬁll STaredt e}gU?B ogll grafts +
t heCageut siigniﬁmanqlwmidudedrstrake -ifldced mot@ aayrmmatry CA) amd !ngmﬁcantly
g?gparl%(?ulc%de a sho rltﬁtacglfmgorb 1818 C@b? ragﬁ? ﬁdlsggef Ir%Frﬁlon e (C) on passive
peraverbndei taskr tharl E\orm’ﬁB @ETJCRlaloRe by 1A Rehiciel digheNbimédth danel, the
fromh unmbi | i c 0 d rise a vol
oot RHPg PndBde w{ﬁeﬁb&ﬁ -CHERTHS ShOR AT ast,

the cells obtained from human unbilical cord bl ood

25c oMPETAHLED DFSCRIPTYONOBDTHE INVENTIONNuUc| eat ed cel | .

3

[035] In another enbodinent, the invention is directed
t ovid3ds a t h€hapeskdnt dnvcmiqmombvi'dcsnmethndsr argli qognpasitions to enhance

S TR N T e -
en‘dlwﬁmblyt the méurbdi@efﬁdﬁﬁtﬁ/g (dlsﬁgiﬁr isleereBifabigthemia. To test the efficacy of
enhancing neuroprotection using HUCB cells, HUCB cells were administered
0  systemically into a patient along with a blood brain barrier permeabilizer.
[034] The invention is directed to a therapeutic composition an effective
amount of cells obtained from human umbilical cord blood and an effective amount of
a blood brain barrier permeabilizer. In one embodiment, the cells obtained from human
8



cells are selected fromthe group consisting of

enbryonic stemcells and adult stemcells. [036] In an
wazidsnsarmal enbodi ment, the invention enconpasBEBUS2004/042043

t herapeutic conposition conprising an effective anount

of aRdilical 6F BBoE Lbpride V2 vaTRY Heduetd dordl K166 barnedw In a further
barrier perneabilizer. |n certain enbodi nents,

c el §mabogiment dhesellp pbtaineshirer sugrpupbite spiiand cempmea?élteffectwe
cel dnfounfdfnBshonfdibated eftf ti | i zed ova, placental cells,

kerati nocytes, basal epidermal cells, hair shaft

cel 0351 haj r - Ibenother éH‘bPﬂI@éIltI the inyenfigreis difsried&wasds a therapeutic
el o ogﬂ&%on%sl'n? %ctﬁ@ L nSunt OF Et@ﬁrc)éllfﬂdtaqeelffeaive amount of a
cells, salivary g , mucous cel serous

celtleod brain bamwer@e@lllmd cén I:es‘talmrrhvémyen@ itk foreigping, the stem

ST S0, ] U LN L, A3 S s

gl aaedls. ceI I s, sebaceous gl and cells, Bowran's gl and

cel Brunn % % e vesicle ¢
or O[jé)? ét e gl agn dali adqi ona]oglﬁ g?ercae ht:ﬁ]g | ?vepté(hn denco?lPasges a therapeutic
10Bardolplositiors cohprisihgcad kffectilve tatnouxyl @fnd:lle ahd sm dﬁfe&lwemmount of a
cel et .cel]ls of the re tory

G OO G e pSeRBReAE o Faret pthent, AR S YeiSteed from

zymaggamcp eelIsIsemg)foft hlestgaﬂlgr clongl @6ltk, foriindd Q)v@ebllaéen&fl cells,
833%}%‘5}';5"?50 rﬁaldlerg“% ﬁcélpsc irn? g gt cglls ?lgltr-?oo% eslhleasth cells, surface

SOF@itBQIaBtcblﬂb' asdl ipithdial dellst aribfty | pithlAN CERAtshBvary gland cells,
£O| ypepti de produci ng cells, pancreatl c ductal cells,

arfBYq9uE &Flfss serpus Frllsshen Ebners gland rells, gsemary gland cells, lacrimal
pnegliﬂacééqlﬁsceﬂfmlh&% g1aHd0%cenE]! &El@necﬁiléafS Fﬁfld LO&, hpine sweat gland
anterior Eltwtar cells, internediafe pitultary
celqels, Mol glapd é@llsmquepwr glande¢dlls, Bewnamnelardeqllss Brygner's gland
cel r iy n
ol by, e S5k s Kol S5k A3l G oo
gorﬁ@d@éﬂfﬁ, d.ittrj glpnd gl misring endometriakeadls, gohlst kil néthe respiratory or
e t r I

df%(e@g% Hg'c%sﬁqudacrcl)ﬁs &{llsccgﬁlg Istgﬁlg%/lh ezQ% %&1% @JHD ro? théS gz?s@nc gland,

bormnth:edllssﬁohe gtwm giagktmsubn-pstdnclag dd:tzd wells, ghich@ngioducing

add
gé? hd! ce gx}at%s%?n-BFo%}%cl:nﬁ%Féetl a ce E 8?“0{?? ic laoi@gg}ldé-producmg
dl SteH!s phmdmaltle de@illcslly Paricieceltls dfiihy ,smll(b im&shhcﬁltﬁﬂ IDpﬂehﬁlocytes of

ep| ﬁ'{?l;lﬁ'a{i ot ffé Ogéﬁq gmg’l d %%égiﬂlgﬁg}l' Clkg 1%g%eglatetwwgaw cells,

25pN iRt thitarfy 81, Baimdhe Aetdting @kl Sof tHO st dr lr@bﬁ&o@u&kt thyroid
cells of .the svveat I and ng{estrl ated duct cells

{ heslas Sels RprgaRig Elang el PaFeH s ool ouac el paiaglomerular

Margeng ¥f ﬂieﬂﬂ&leypﬂlﬁétﬂi dbnst RbllsSofOthe tkli‘tﬁlef SERBYlar cells of the kidney,
gl onmer ul us, podocxtes of the kidne onerul us, cells

of mesangialicglisefgthe kidngt brush P@érpceélﬁ |1etestw64 Jtrzted dngt cells of
dUCeB(o&ﬁIelgi»andsi ya bﬁ%hér%pﬁﬁehkh&ns% %s‘ﬂador&é?%lfslo?thed#s{mal tubule

cells of prostate 8 vascul ar endot hel'| a
30ce|qf§he lslgimyv Flatal tubhlesce seftbs &idnew| ogcilisted aettsiof dyetiilug efferens,

AL ARG TS IRES) HIE Bhuctl g ove

pI e»_oglsnwtelss Jpamgeatioodust cxelldi,sntmstriawé puchacedls hofoitle, sweat gland,
g'n'dIgtﬁ{]tMTtQJJ Idﬁ&ecjl rlé’ilof ! iaﬁvzﬁ}g 1 lgé/n%tda‘t:e%r AR kens of the mammary

ate
gland, parietal cells of the kldney glomerulus, podocytes of the kidney glomerulus,
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havi ng propul sive function, anel oblasts, planum

sem lunatum cel |l s of the vestibul ar apparatus of the
we2ans/osnierdental cells of the organ of Corti,PCT/US2004/042043

fibroblasts, pericytes of blood capillaries, nucleus

pul RAS¥8 t}i'éethinsseg&eﬁt%? theo8p ‘d?HElﬂ@ I @lleding Guct cells, duct cells of the
cenment obl asts, cenent ocgt es, odontobl ast's,

odotemuea) tvesiclecdish eellscaft the progiatect#ida ypseulap sndathefiplecells, synovial
OSt ceeﬁp rseQ&d1 'c&l%r c{ﬁgllnh% ceh? gbﬂe E)grll?fnpﬁﬁﬁ sifécte lof Eﬁé%axb edi lining
€ eye, steéllate cel eril hat'i c space
of thp endedymphakie iseace of thesat, ehereids splexn@ aelts, smlsmp@s ¢edlp o the pia-
:T%JimB'i'dSS %Jltlhg‘hal Q%ﬁ)segf {hgeé leaéorlcfe%l let?dotl{e%gl pe'llgoahated cells
ceI mega 5? tes, nonocyt g connective tiss
rrachaypigagemlsmeaﬁglemm mhslwbbtb,splammt swlunstus), cedle rod rthet yestibular
ggls%)lgﬁra oF QI% %aafl mI(l: élenlc."al cagslljlréafr tgg :EF%E (ﬁ‘ Q?O%l nﬁhrl)rhﬂ)lgsﬁ g)erlcytes of
suptloas smllzﬂ‘les,ehﬁcshqus kpullljoelrs delis edfl the mtwmertdghlo Bas¢,i crerrib‘htoblasts

i 1B OR . STy soRnfRieh o fporiRicey @Rtlasd) pigeoevts

10f  ésfRdpogedtor @EllsCaydlocyted W lie Videdus ety of tHe dybestélla@adtlls of the
of Corti e | r s. of the vestibul ar
appbaty Seroigh far et Pusels oLS Jpart s et ipeaogh muscle
appedligt m§odpithéIRE ceid; red RV dell§, aﬁé@kb@dcﬁ&' Infonocytes, connective
ol factory neurons basal cells of ol fact

epi 19989 P3RTOPhages fangerhas eelsoasreactstss dertdgﬂﬁ% cells, dricrgglig) cells,

bodyeuSpHIR, cd¥ibHiAls, &%bﬂ}ﬁ’ls Rist BRIsYpIaGRSQINY, HR§JSF TRILs, suppressor
speC|aI|zed for touch, r|nary sensory neurons

Ixpekicslls, Zifpriheelise %@P’éﬂ&ﬂbélm i isgpynogiebplin§, immunoglobulin A,
SPefilnogRbulfPE, BRéeelD BRCEIRS %Qﬁé &8s PhhdPalay RBOSPIY organ of
neurons, ~chol i nergi ¢ neurons oOf the autonom c nervous
sysCenth Ola@tﬂ@n@p@s of theongemef Gdrti lbree Bbaiverdiiot theerestibulr apparatus
SYS§EHL R f e
S SHEHR BB 9P RSt SO, Sy ASH YW o
out @facpmry hauronsebdssl cefls ofhﬂfaouogaepltbéluﬁo rtypie, I darptidrbody cells, type II

2(8 Rglagcﬁggoa ceql :Iglero lc‘teﬂ 5 pu: gansel(l)%oryd%)eufon‘s S ema?éerd f8re PCh primary
Henseasore @hllll‘sns spepjatizedi fog texe;bdrastumf ptilneryvesitans Wpedialized for pain,
appar at u upportin

b RHaeRy R EPREDGgY ety el R Pt Shpaigpomic nervous
C ;el dy‘ﬁtﬁmS adxehdrglglb @efrohd &f theRh®hémicHehahs e@tdng, peﬁl;i]iibf‘gi@ﬁeurons of
0 e central nervous system trocytes of the _
ntﬁﬂ? AYIORQINiG GFRYOUS YFIETH MBFT R & Esrq{é%éfgmb?fr (¢qytd. outer pillar cells
zs: endfitad orB T VATt S Pﬁﬁlaxig@il@él'lsfo thefdtSan@¥iICoR lob R} phalangeal cells
cells, lens fi ber ce nel anocytes, retijnal

pi gifethe omaa iy Gt Berderegslls, Henser ceflsy sunmortiogj aefeof & vestibular

Cel dpparaRQIQBHHThe CARYIraRe %@Wuﬁ%u@ﬁ&hﬁé cells of olfactory epithelium,
spermat ogoni um ovarian follicle cells, Sertoli céells

andSehipna eellspiatelie rells, endqricgliabgel]s, e@m@nmﬁ the ﬁ@ﬁPhWﬁ system,
In h o) C n a
é%FB%éS[ g% t7l‘ﬁé éyﬂgﬁ' ﬁér{? sggtgm %hk(?dﬁﬂcﬁrg%yg% gf 't}fe !:eln}?al nervous

nodi _ I'n one e osition1s
3Q nt systded alﬂtgmorsly@t enithelizhdelisniess e catlsy melanpcwmtl refighl pigmented

| t . t
oS L AR SERTHOE AR, g, g
of Sphenamgoomm: logaiandfoliielel cells Sepplhi &xlilsrmndalﬂyynﬂ;s epitlpfialt @lls, and
a 107 j .
pprocr)r%m% tXeriofX I gulstfhgr %%mp;}og&nion tFe?eflls gre )ge_xl%g‘léyerfl?%f,ied.
nor e preferabl y still is approximately 2 x 105 to
10
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approximately 8 x 106 cells, and nost preferably is
approximately 2 x 105 cells. In another enbodi nent,

wo bmsesfiext i ve anount of the nononucl eat ed cel PCT/BS2004/042043
approximately 0.1 x 106 cells/kg to approximately 10 x

1081089l | s/ kgin "BHee eRIbBAIRAD! thel %oxﬁﬁﬁ!’t%' n@tlﬁ{eﬂdéa JorX systemic
106 cel |l s/kg to approxi mat ely x 108 cel |l s/ kg, nore

pr efdarinipiraion stog gpr Bdividiale| %}thsnusb pipr gasthagsy fort administration are
app, y I f

SEREREARAS) o by L R SRl 1 gk o
is mpquatdmleq 10" o @proxim@sly Sed 105/0111@; mpm?fefﬁhbr lbhmwmately

1oL 2P HRLIFOIL G, DRASRAE L] ORI 0
nol a;xpcdxasqtelngux a8 eq:el]ammicmagt |pd§¢rably is approximately 2 x 10° cells. In

i QRSN A! RO LAC€ URbLASE R HBHINOF AR affiCkimately

e3> or dertvatives thereo
bar@ i erlOpedivikalvs ppreximatelyri 0be1(ﬁsdtt/l«ghmbreq:rﬁ‘eﬂabb\ma;ipooxlmately

ordi nary skill t he . I n one _enbodi nent
¢ el o B AR Y aparastrasiety @ DS otk anore FPeTRRITY dgPPrhately 1
l1@not h(ﬁrceﬂs’/fbg)dl al;’iﬁmté],emdtd]ﬁZ kil @Qﬁllbk@infbr@ﬂgfeirﬂﬂy is ap%rommately 0.5x
er zer. i s re I n one [ t he
Ly Féhgr i Best Rigfrraalnts aprroxipiglely ﬁi’f éﬁe}e SKEM In
ot hppsjenbodi maatieod BRIM thalrier SpeAfeHblzE! & @@le@&d drom the group
concentration of ap rOX|nateI¥ 0.1 nol /L t
appToBxsHRg: ¥ ’gi‘a‘]!’(btohéféfeé’orto?mﬂ{ alrsolnble éml?cgl%al%qse amino acids,

apPAiRydr&BhRdny 1aintheRhéline! andPRAMX bARE @nY muiclBlidds: o Berivatives

anot her enbodi nent, the concentration of Cereport is

Lap pﬁi@rﬁ?fi«rd?fépryblgodf@md)amen permsabilizenhenai beaiseds thase kpeyrn to those
S iR SRTGH t@tanahp&ﬁcemglﬂ{ehp theHlodARRKIR SR frhedbilizer is
ng/ kg to approxi mately g, or at a concentration
of mpitokilnanaethsr egibagimient, th@ bigod bt beatier| ppr@bihgérndg Cereport. In
[ 03(%'16 J%dirﬁ‘e\ﬁ? ntﬁ'lé %gnc!eﬁtrzit}&t&e argﬁtlf)le ?st z?pgr(;x?mﬁellgef DCM oﬂl other
treating a nedrodegenerative | sea
ad mmbosltrmnrtsn glaamtOéﬁs‘ alntinivtercd b ay noncofntratleh Ioﬁ ambbmmaeu 0.1 mol/L

rom hunan card, bl ood an.effecti

20 ¢ oS Rt SR8 e B, PFerRaBol B BppSialdy g movr. o
i nddpproctimadtelyi & molLnekr axdﬂ@ereafbaﬂmneat dhe eaentrdtion cm“eCereport is

enbodi nent, l's ai ne rom h n_unpi

cor WPERBRAICT ogﬂfg%&'e In\/8 hﬁ"&’@@‘m‘?@ﬁ FgoB| ’Soﬁ‘imlmsmred at a

Sanghentrhfor? off U shogi tol AfpreBikdaienP Boal

from hl?man unbi qu(t:](g(:imcgf?d bFE/ﬁ% : npri seaan)pg‘of élg)tq(lgvé)r aa

anmoepntentrhticn qf@pmnumam 2dg/ketd appﬁmﬁaefrla Bo yg/kg e

ndi.y4,dual 1s,a hu .

2§ Il(()ﬁ@dcl eat e ce1nlve|1§mf fsozfgﬁﬁeéfterq%ﬁta 8btn§%?1°éld °1fr grgune a

humrqdagﬁnbﬂan@d dizease, bd»mmdn@nmﬂmxmstehagvad ¢ffdctive tamount of cells

adn1n|str n t i,ndi ual .. [04Q] .It is .

o ot ok mat wihiicnord bt g 4 POttt amBun of 2 blood brain

sel ede dperedbilizee &@ ra@ Uilﬂdﬁ)fdgﬁjll SRASE i‘aelﬂﬁﬁegklﬁﬂrwvb €disease. In one

consi stjing of Parkinson's sease, einmer's .

di s¥aRedim @% iﬁ?]é obtafngd é@rrsh rﬁwrslakw% gord; tleadcomppisg ¢ volume
305y nx@éhﬁ:@@ coﬂd)’&&)‘aosﬁﬁiblesﬁﬁ radflfhdl ich®B&iRRnt, KRCRAYLBained from human

cerebral infarct, spinal cord damage, ataxia

al cerhiligal ﬁqrd QW@P?@W an ei{gctive pmoun of a mononucleated cell. Preferably

the individual is a human. In one embodiment, the mononucleated cell is frozen after
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sclerosi s, schizophrenia and autism In one

enbodi nent, the neurodegenerative disease is ischema
weoos/ogsarebral infarct. In one nethod, the PCT/US2004/042043

nononucl eated cell is adm ni stered between

APPSRy SRR ViR hﬁﬁlgﬁjﬁrﬁﬁlh@an dord HM6Ydrand & thied r Q(p afhinistration

of the cerebral Infarct, between approxinate

m niettessindinidud. hours after the onset of the cer ebr al

| nf t

nouPe0iai  or fe R AREY B (PGl A HER: AR hiodgd rom the

| t greurcofndiesapdsaind dnjtutiest consissag rd ri’(arlmresgm’ls tdsseasn, Alzheimer’s disease,

nc h f [

éCI r%ﬁlﬁggl gcger%s‘f ?g? (_#El% % dg%e a%(%ta Se)l'% IS{:/nie’d a{nsl'(])mal storage diseases,

c onipdeims) wertlaral inéardtespiad catfl dameg) Iamxihadtcﬁlohsm ranwmtrophlc lateral

unt r eat ed |nd|}\]/I| dual 't.th ? cerekg)rg.l ei{] ar ct 1 0Ne i

enbSHTIRERTTPRBAPPR Ak} UPL frypne; L0odyment My ‘FPfc?ﬂ%gt Hgauve disease

gr oid fschenis ot tarepralfinfaohAn ohSmethad,dhdBibifonutisated deliri &dmiinistered

odi nent, the trophi.c factar
FUr SRR QORI S AT R OHE 1 B ATt hycercbral nfart,
10 eChepR&n approki@ia®lly B8 mintedafid 6 HQUrsIAferithe (fh@é’fbﬂﬂie%%bﬂapmfarct or
t he vol une of, a cerebral |nfarct in an untreated

. nd‘?e\P‘V%fﬂ}é‘Ppm{“ﬁla&% THBYHES ARchi2 hqureatispihg gpsef of theergehay infarct.

sgater thag c%ﬁ@ﬁlgmeﬂ%ﬁ' ﬁ‘ea&@e@t rdsaff8 i @Yincech¥® i RVels of a

0 40/ 25% 26% 27% 28% 29% 30% .31% 32% 33%
340/30@90 actgp o thg 2irpulating, blgebof e tratysl ipdividyal yicpraparison to the
s CAN 8FRbAiE adidielin bh Rt RQ0 AN Rk 4 @crrebral infarct. In one

erneabilizer is admnistered to the individual at

p pﬁrmbadrmﬁné F}SP traphicsfaeter isisplected fromethe group consisting o GINIINGF,
unb) Ad' %Rﬂé? Qﬁilbo& ngnt hQ ﬁ'g% £ f”a'c{?)r R%IBNFr

perrrealllzer may dm ni ster I'n a separate
confod2li t i on ftrip lﬁlrthhlecweilmplatdd thatsreammnmvplllltﬁtied detredse itheerebral

b o%grzgr\%llu%? é arideh rtr(??}?l ﬁol&%g 0 cere rald{trllfar}cl:tsltnegne gmtreated
pri or ) ous or af
ad nindiviiualatin @ne efnbbdimemtethle S/'Ohllh‘teas m@hice‘drb)rrgmm tharcaﬁprommately

ot 19238 20%e2 Bhr i il Tosh ey Pl e Dbl L 2%

r e a3B9%,134%4, 85%JBH%, 389 B B IS, ak Mo%kar ri er permeabilizer
rW|th t the adm ni,stratiqn qQf further cells )
el vi o dig ¥ S5 SR ot §° A50odobies S permeablizer s
i ni ddnahlstafém t8ithd malvidual atogppﬁdmﬁﬁa&ttﬁé sapbtimk Sk @ReEklls obtained
dai |y, meeklé%‘é’ nont hI gﬁearl%@gependl nq on the
st risa vabilicahord Ph%]t bragy bpgnic psEngabiliger mashe administered
24 erigm dpRsle BEHFdsRioA o fhe REILUNGEEMIRTALHI HE BBod Qram barrier
convent 1 onal usage %those of ordi nar%/ skill in th
8l o g

r el RépaeADIlizEE mayn igistered pHQE Eef §iMp T’éﬁBSlYofWItheersaftef the
Pr OyinfigiCrRBh W the @EMNbBthRGS ﬁgfn GRDIRA do8d Bhookin In achiltlon it is

nmol ecul ar biology nay al so be found in R eger et
19cpntgmpiates thab thegmathpdsc of thel ewsreint dfventivg Moy dhearcomprise re-

5t \/

Pr gatdggrgfte#% hk%}og?%?dlﬁl g%;’lo]i %C%Laaogizﬂaaﬁh S L ngﬁs %‘e ?dmmlstratlon
30Ed sof  further p@lstto e atdpaduas at aapxjommattely 12 hows bﬁd:nmeai administration,

a eeqﬁ?r er a?Tg')é%eréAc‘is 328?' %‘vteglay, rlngr(l:th]yaor}dye‘a]r?y Hepve%clli%g 0(1% the stroke

Sons
outcome.

[044] Unless otherwise noted, the terms used herein are to be understood

according to conventional usage by those of ordinary skill in the relevant art. In
12



Supplenent). It is to be understood that as used in

the specification and in the clains, "a" or "an" can
worsEs0ses or nore, dependi ng upon the context PCI/UGRI0041042043

it is used. Thus, for exanple, reference to "a cell™

candareA b hat de@ﬁndoﬁ@%f tePii & be@lded HRRwY QefiMlilidds 2 ci:omliﬂ%ﬁﬁ]:rms in
The present invention nay be under st ood nore readi

by melparastielogy, maealfoobg éwnﬁ gn diegsr 1ce ¢/ d &Y r Glpssapn ogfgenetws
tEQecla& ief18ht %siol Pdsﬂmt Befth: bp.%lgew@mg QR4 ﬂﬁéu&a@ Protocols in

es I ncl u herein. However, before t resent
co nglémd@r B@dngm FiMi dnsubehat] aheEfbd Sumens Enomdﬂas@ doighdenture
e e t hagnt [ [
12 R i B AL S R W05 L 10 10
pol Suppletrienigs ]t is el lfnldcrstoedl that aspsed insthe spefcxﬁcat[mnsalnd in the claims,
Cel S op SREGhh rfeaf SN h A0S acBlngRRABh o BERAPHS whRh i ts usea
nmodiHus,cfat emn:sleamﬂerme kcatta cerScah nesar that atilédst dne celp prarbenutilized.

t h ki d th i | t be ..
Lo e S 5 he Drebede ilEnithaaybe iR sith Madity by refrgnce to
10pu rtﬁ@ $cllodfingl@sailet] hilefbglpﬁ@eo‘ﬁ the @ra“mxdohnmtncienmmha iifentfon and

not t ended to b [ Abbreviation and
rFB?l FageRiesanclydrd é'111u‘l€‘%‘\}“8’8rLO the Bresept %‘t"é?ﬂﬁ‘&&%l cqrppositions,
t heinfl ngkbda e deseIFeINInY desedibed, It iPio®k ARGr@6cY thhtQhik R¥kiStion is not
[047]. The unmbilical cord bl.ood cell.s of the subj ect
i nVER{SI0A SResHicTRClgt i sPetidupelpeptdssempdic F‘ﬂk‘lyla?fr fRgeific host

vetRni, Rpérfid SRQitAH R sﬁé&iﬂé%éth&ﬁt HENESsuch eyl beMJudleCvary, and
t he synptons of a varlety of t hol | ogi cal condi tions

1% orthgRpmeropsempdifipationghynd ‘sanawwh%p emll bg rapeateniyhe thosg sfalled in
celhs ar@f 1t i ¥soth §S ﬁﬁﬁerét&ﬁ%ﬁt 'tli%'}erﬁﬂﬁblgh? l@gcmlé?élﬁ 'isefbf"‘ﬁ{le 'i)ﬁ’xpose of

a patient to alleviate the synptons neur ol ogi cal
di gigsatbing specifiq¢robadimensy iy and igrotetsended toskeHimiting.or
cer i nf g r

r‘"?h)(ﬂg ton' s IBIISe\élg{S]&H ﬁ?ﬁ%ﬁ&%[aﬂ}r egéeezﬁsﬁg’ zgg ldgel}ne% Standard
Parlk ithredfaatd @dctmmambr used mpneftssonidredimnals.nj ur y, spi nal
cor njury; i a h' SQOS

g‘ﬁde di seglg‘gs e[gﬁ%%tcp 6&/#. CO%| S11§’r a? etscl nggés/t lsnveg[%n can be

ms radngpisters¢ tmpdtiantp,l 1eclsahhgeve]&'lr&r}6(mdn-hmhm ardanly phtiena; ioradieviate

L e R

t ol appHdabR; bt WFardpIpcihel QEIGYof tHE prees$ irdRntichnoanBeyadmidistered to a
schi zo referred enbadj nent of the

hrenla In a
or GEBFIL 19 AU 1A SviphiBm 6f PebrelpEs] iRt ribingguch as cercbral

252l ligoheiacortcBRbmy I@Jr&@e&éde@&feﬁhﬁ@hwéa%&h QI%has Pluntington’s disease,
cerebral i nf arct. [048] . The present invention is also

di ridighedger o digeaspy h%l P “’ts?lé%lt‘i‘%“r@sen SPBRg bR uRrpgainal cord
i N kg, Qbﬁép@y,ofaysﬁcﬂ’ﬂldls(éﬁ’sredl})é@oﬁﬁl %ﬁ?é disBes? amyotrophic lateral
consequence of genetl c defect, E{P %SI cal i nj ury
enviclemsisemeningifignvltiple sclerepinged pihendemystinasing dlsh"@aﬁs tneuropathic
at f:}ﬁﬁl‘ TOhreftés @&/ﬁ&f@lﬁ@ Lgtzﬁt'ia th%eaﬁﬁ 110 an%fx aQ fcgﬁblgh’le df‘u% tolerance;
In a pati ent conprl S1 ng
30ad rdrvg éftpsndmgy (dem:issmm mgmw,aamrsblamhmg)a lar méﬂearoct egleodiment
B;{mgﬂr’]etp%swm ion R}Bel OO%J %gcﬂmﬁncs eée?irtg léafr?evxaetf? ﬁllg lgls ]})tlgl?'s:e ?F cerebral
i s ischemia or cerebral infarct.

[048] The present invention is also directed to a method of treating

neurological damage in the brain or spinal cord which occurs as a consequence of
13



co-adm nistered to the patient. [049] The present

i nvention provides a novel nethod to enhance the
wozwsopict ecti ve ef fect seen by the adm ni str ardmuS2004/042043

human unbilical cord blood cells without a blood brain

bar %dn@ﬂic BEEAERsichiZBfury, ReSéhntedtal SnstR 3 idaMage from a stroke heart
differentiate into various cells of the body, such

ne Bk Pr %@obqsplgqlr diggpges(moptoofiea dys doyisphpmia) in a patient, the method
tr an?rHJn@ﬁ% Qﬁinm?stérmgc(nﬁlutitﬁ%gﬁahspﬁéxﬁﬁg)o Bn foeé’t\,fvts BuRbiE amount of

patient's bo¥ such as the brain and spinal cord of a

pat yrebilical gorg bloodgells tedhe pasigntnwhereinfa hlendrtaeia amier parmgabilizer is
i sgasfs hlt@{l]lg Lhent the HUCB cell's can be

adm ni strélrs% to alppaefnltent in a nultipotent state or

di fWé?]entl at dtie t preseat yivegticte grevades Merdvolgnéthed to enhance the

d| f
 SEBRILE DALUER 55 Bl SR b A0 s ce
pr e‘selm:ut ianbleod boum bemiet pernizhlalizeed Thesencblldc&_aéabe differentiate into
o pckt 60 87 0 3B B PR B g
168 binodtatyeasite dnauriwithin the mmmbs bbdye such Bl ﬁledﬁhlhand spmal cord of a
D0 O « g b Sep ot gelioRtdshiegat i Gselel porionall, the HUCB
ad Ndefli Sztlﬁlﬁeﬁﬂlnﬁms&fémt@abht)ént Bll-&lhulﬁﬁotgxﬁlu;tat@@{ différentia®d to varying
intra-arterial r i.ntravenqus_adm nistratio
[ osdfﬁreph aMa?Heg%fqr differqng Fgrfgﬂ%?ret"f?él kopwa & flose of ordinary
[ nvsﬂtminQﬁbﬁ{)errl se ceI s obt ained fromHUCB in
conbi natl on with an effective anpunt of at | east one

15o| od80br ai n BaPRS PP theaprrieny iwvention. ¢ells abtagied dgpm HUCB are

enb;ﬁgifﬂ&ﬁtwhléhhﬁe RLieBE RF diMinReink Y stBRICARAG o azﬁfgei §natomlcal
sel ected fromthe group consisting of mannitol;

f atsitg @lonk Methrigilead irein baietpeareabilivam SThesellcattiing! from HU CB can
der I
gl ul%:eo%!lfté/deﬁito ngre‘ﬁ@%?nfagg&la%mg? C&H ?lélcﬁ?pa{g‘ ﬁ:}né}s}ﬁ administered
oc cawtpmn?gllla wigheas it dot luthiteyl do, @lﬂ;ﬂrﬁt@ﬂyladr amane}ouﬁ athdlstrmon
r beans) ( Lt

202 Cg@g}]chol i nghz%ﬁlg!: uﬂgal tﬁi’ﬁ‘ﬁg)g& uro%ﬂtée E}aésént mveamon comprise cells

nu céberomaddfeem GTUCR in vahbm:ﬂmnt\hdr aoéffdcnveo maowrtiod di l‘mslto,ne blood
.brain rrler per n

ancPRE e B Pt o e e CRPOUEEHT S logy et bamer
pe rﬁmﬁkubﬁliziéﬁ s Beﬂec@ar fparte grdp2donsistings 6l nfa@niedl;n smalh €at-soluble
term "bl ood br ai rrier lgcf:rneablll

SULERETHE bt T Eene Lo TSPt ARl B diecules such a

2301 ailicober ma@hitol] NnbAE SHNROALABHY |, (at REFIST BEUNPRY 1 nino  acid,
t enpor ary. The amount of bl ood brain barrier

perftBEEMYPhyalanipg. nfupd g biged nbeare. sling dar imwpgant part of

bl oRekyk@blin® and 1dchBinR FRHAY bRéS AAtHuMBodides Gt a&riRtivdsiereof n one
bl ood brain barrier and all ow neurotrophic growh

f ackehodineyt, dhg blood Rerity bayrigr pasmpabilizer seranmitolininsanethep preferred
al | éﬁ%oﬁﬂ%m? %el tﬁod?ibﬂrﬁh Bﬁ‘gielf PP BtE i @Jef%?&‘? r the brain.

In one enbddi ment of present 1 nvent t he bl ood _
300r dPP2lbar ri eAs p‘éﬁ‘i}rémﬂllm tbertelal “blagd | brain lastiet parmeabilier” is a

0- '1%9%&%9 Ima 1S c%&b%& dlsgtﬁ Hﬁ%ﬂlﬁgo%' lﬂal%gx[lllegeﬂx ’ %lex\ﬁl;nent the

) S after adm ni
dlsruptlon is temporary. The amount of blood brain barrier permeabilizer administered

with the umbilical cord blood cells is the amount effective to disrupt the blood brain

barrier and allow neurotrophic growth factors to enter the brain in increased amounts
14



In a further enbodi ment, the blood brain barrier

per neabi |l i zer does not allow an increased entry of
w@2ios®3alt ai ned from HUCB into the brai n when PEEES204042043
at 0-10 days after adm nistration. In one enbodi nent,

a by} aNaw thekelld BbABRA ifoZBUCB S0 SRkLMht BehiRNth dQhbodiment of
such that at approximately 3 days after_ treatnent,

es sBAPraentynysgtion | thesblgpd hiarebprrigrarermeablizer dlayestineeased entry of

N hdgotphic rf?étorlg Sty HeDraY V€ mefABrdd SEh 0186 Qz;ﬁ’afttexhﬁministration.

term"es?ential y" refers to neans that a de m ninus

nunives fafther embodivient i the dldod dmsipiieRies rismarabdigere dogs mot [sdow an
Cai et ) . :

b 0O LAY SAEL A 10 000 Y P R s 010

nmor dayp aBérexdaiplisiratien s It ¢ngren®dogiment; e bpurebasrierifeyméabdier is selected

t ha 9% t 719 [ fer .

i TR SR, S5 R 16 9 v

pr efremalU¢B| are sletebtad inl the contral ymrafuersgdsény. | s ssedheereil %he term

nor & pref.erab | ess than 2% .or npst, prefera l,ess
e EARF Pl 1o fifding ANy < BB R o BBlaths S ruCe
1pat areridkteated ird e dedia bthen adminiver@lwith alblovdrbiaid Hasies pafeabilizer.

at pr oxi mat e days a r trea nt t a
eSO B Tt e harcl 2 e Bibariples? Fem B mareopreferably
enbReY fHaAt8%,! Mereastofeibbt [ead AR b, 6lel sreRRBbBI Red tHah 08%%, more
HUCB and. a bl ood _brain barrier permeabilizer |eads t

a nrgtAbhbless thaf P %amiers prelerbly lessdhan 4. mersrrselrphi lgss than 3%,

f acere prételtabl§ 1666 ¥afl 294, oAmMBArFEhLIVRE tHaR TPASTRRL deBls hdifinistered
| evel s of neurotrophic factors in the absence bl ood

Lhr atvstemagatly & the astieabde detecdable ipithg gentrplmerygusyystemat appygximately

tr eahi R Aker (A iGN, 301 IndufipfordiGE E@SLisishI BRAAMG aDI e at
great ér than approxi mately 24 hours after treatnment or

af t 83kt r oke In ope ambgditnh@tr thenaslodnipteation tof eelly ebtained fiom HUCB
nmea raﬁﬁll)&i ﬂxtaw%ﬁﬁ_ﬁ e%aﬁﬂli%erﬁg%dg ?&% ?‘ne@g&a%ﬁe ﬂlErgerterﬂ? %e levels of
or after stroke. neurotrophic factor nay be any
neunaatophiccfat@ctior thei preinudf agpatisut whet dompiateddtot ¢he levels of
2 éurétﬂ) 81@ ?‘ac%rg Qdiihgggstencel b%/o%l Sraiﬁ fbarxc:l‘t:e)rN Ferrlngabtilli] %r t eatthg gbsence
ralh ara easur a y I'ncreased at approxi nately o7
houefsangftteatmest. r PieferablyOthis] incbase (sompreeiable @n greatadthae hpppatdmately

of resent inventio be . use or the.tr ment .

of 4 Bolh SET kraPERTS S im0l B SRLSL AP AE AL Dipease i

ut i neasefdblera0 spprowimalic Bt 72| houfsQlfteOidatifens b aTkee strakd. Thé héurotrophic

approxi mately 28 days after stroke. In one preferred

D BEOH Y Detang netpoRt: RS SHiC R BoAS Brithis COXE. In one
2Pr e&fbydithéiv,e vele NofaGBONOtin | thdVitfe@dd | trai S embRutaby Hhcreased at

hour post-stroke window that t-PAis limted to. [055]

Pr e$RPFBPYEly 42 bewrs At siPkeer per neabi | i zer is used that

en h@ﬂﬂes t he TRE UsARIsHBE hldiBeBEdsREtR fRdsemGhientiPha) BEked for
from HUCB. The neu:NgProt ective effects may be
¥

det ©F fiea@wnt af srpkendyeiRibhirthe somensitioas ard methofs psantiliged from
t heinﬁﬁédiét@y ?gl?deﬁ’é @tr&ié”ﬁs Shfl %ﬂb@oﬁﬁﬁ#&%': 84 sez{gtgpptlrcﬁce In one

the neuroprotective effects of treatnment y _ .
3@ v avraferred embodigentx haicompesitione ard methbdgef thé ptebant finvantion are not

t hey ReOAY iuga{ge % tht a%oﬁ)ﬂ;oistgﬁltoke Q/{ndt)gqhﬁ 't-%g i fimh@c{sto.
[055] Preferably, a brain barrier permeabilizer is used that enhances the
neuroprotective effects of cells obtained from HUCB. The neuroprotective effects may

be determined in any way known now or later developed in the art to evaluate damage
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infarct nmay be exam ned using non-invasive techni ques.
[ 056] The pharnmaceuti cal conpositions may further
wa@owpnsdes a neural cell differentiation agent.PdEUSAD4/042043
cell differentiation agents for use in the present
I nvgnhd 8Ai. npdru:siﬁnfﬂerth@&aﬂsﬁ@tecﬁ&tafﬁ@ﬂs ©f ¥ehtthent BhPbe SValuated
mat ur e neur onal |'s including mesencephalic or
st rysangaamimingstho histglogy ghhe braim thsrbebgvienpf Hieingtent, ps fhegsize of the
bl‘ 8Py Bl g%@gxﬂﬁﬁ Pl hQn\fa?% REnAGIRNF) , gl al
derive urotro act or glial growth
f acl08él ( GFF) Thamham@pwcgrmmphmfl@m‘t wey fwidey comprise a neural cell
X f
im #lﬁ‘édr%ﬁtn %H qge)q(lgn%l glddeil gﬁﬁﬂér}tg%%ﬁ; eﬁtgtgég%é ﬂﬂhéglee@én? invention
f| bmdbﬂcasﬂor gfmamplw flatmm ok fetal t parmsdtareninengonpl owdll  including
f acrtélg{?g?eéﬁag?; ) %4&&1%{% '3? ) sg%% ﬁ/g?étgr ér (%ne( I%’éﬁ a%) btram derived
f acmﬂnrotx(ophlg)fact@ (BINE)Y ng hiefieslt nnurc(n@ﬁiy fadtom(m}DNF) glial growth

nec 03| ctors NF erf insulin-ljke .
o ohieRt AGERE Bl edgs shawsh L TNAR) oI Rl hettor.  Additonal
1q CSE)‘ferefﬁia'ﬁoﬁ aga dicludé.efor efintpld, eg@ds\xath fédﬂ)ff-sﬁ@{:)s fibroblast growth

i nt rfer trijodothyro

o VBHPE TN st e, SO0 tBorm (TS, SRR Reurqproptie feflor fCNTE),
gl | Bdne G@Irphogtietit gﬂoteﬂﬁ@ UBRIP),l 86keki£ iihvtfitos) FRAEQLLIF), glial growth
factor), antioxidants such as vitamn E (tocopherol)

andfam SGOR). pumer Beosisa fGiogs BTV anterivaon, dPWémTIHkﬁ(ﬁr%Wth factors
aci @gFSidelonyREMIRNRY FstYors (ISIMBIKIT GREpRIr D cell factor (KIT-SCF),
transform ng_ protein), neuroproteins, proteoglycans,

131 yiatseersne| tiodothuionise, AByednen chdireraigtis  thepnebopeipen, - silencers,
cel dln&dd@fgaéliﬂ-gelmlé‘%ﬁ% feurd gesmcﬁ'géjgl%ﬁcerttﬁ&!iﬁ Of ntiokidad such as
The' phar maceut | cal hpositions may further “conprise a
phawmme t(tosepheyolnandeyitaniyl B estensy dregng dtigsginciiiiag tlippimacid, SHC

or ?k@ﬁ%ﬂmdl(ggyﬁggnﬂﬁ rcgﬂt\gl\lﬂltn% del?a%sfogﬁ g”i ﬁ%})%:),ng neuroproteins,

pr qphtpbgzctans; tlyemproteins, , nanral hadhbsiorc @ldisules,c anddiothgr tcell-signaling
({he Qlecuqesnatn 'xnr&’tﬁr%ts'tﬁere fl s provided. For treatnent of

hoSe of nf ions, 'condl'ti ons or di sease states which
ar e[0§Heci f| c Thor phasymeedtichlc aompmitionsiCm®s durtheémarcomprise a
pat | ent t he t term, ti ent refers to that specific

ani PRsfmdcqycally geceptaple carmier; ¢~ <o to describe an

[ nd|i058]dual ( TRt Har, “patiedtuch gd deRit@NdestibR M anddihIC Preferably a

ates unbjlical cord pl.ood or unbilical cord_ bl ood

ceI umapyio Wagm fratments ncluding prophipctifzeafragnty Wihhihe |cplisgecording
23 0rd thd presknt invetRdisR6eddd. tFr ir@itilent &F thésL Qrfc&iIndi dd8ditions or

froma neonate or fetus, npbst preferably a neonate and

pr etissasaotaies il are sRechicdpie Reific primabiush AvdhymasyRatipnd, the term

U”bfbaltlbﬂa}efe‘?é:’rt(‘ij it n%%ﬁ@laﬂﬁ?am aTHf teARWRIBAAIB -is used to describe an
Preferably, the unbilical cord blood is isolated from

a Haoskdualdomimeh including asburerm) wipior which depates whbibiep! serdzlood or
SO%ﬁﬁh&ﬁc&HB HE{;n’s%n& bl dté?tadvant ageous because it

can be obtalnedrelatively eas y and without trauma to
3G hel08lnor . | Ahe demnr dembilitdl ecord|blawdt iiormsed howime to refer to blood

obtained from a neonate or fetus, most preferably a neonate and preferably refers to

blood that is obtained from the umbilical cord or the placenta of newborns. Preferably,
the umbilical cord blood is isolated from a human newborn. The use of umbilical cord

blood as a source of mononuclear cells is advantageous because it can be obtained
16



marrow cells froma donor is a traumati c experience.

Unbi lical cord blood cells can be used for autol ogous

wo canspliant ati on or al |l ogeni ¢ transpl ant ati on, PauES208410H#2043
if needed. Unbilical cord blood is preferably obtained

by fii08lY a6iR! M ARtHoLOMunEoGRE HordR/ o coitrafieffd| Bllection of bone
aspiration fromthe delivered placenta at the root and

at WPEPRAeledTanes Aenor ke tpyEtinetnsrience s Hanbilisalgordlppdscells can be
obt al-aggk IJt&Hédﬁgmahép%ltatlﬁﬁ’ gaﬁ&é@ﬁfé tran lﬁ{tz?tlohowﬁﬁl A if needed.

that are present with I'ical cor I'n one
enbdmbitieal cord hleod &) nrsfe@blyalbwdfhymeatrdwma@aﬁom thegrord an/or by

| o te

OB, ARG SRLETGE)bshiPl, 4 B 64 Wonig v

knoumd ﬂl@retnhd‘seerof“cslks d>‘dtameml frdme umbthcallcnrchbléw tréfers to cells that are
géegp% Dlgb % 008 orlg (916 %oﬁel ln? tﬁg Béel?s obtained from

fur er d| erenlate prior adm nrstratson

pat wreitical | qordirbdddde are embpmohincteated cellee thae lakes ﬁuﬂtealmmied from the

cor tr il o REHaRE bend m8BPut BRPIL A Pl BT B g orver

1@ or eémtddiracht thﬂplnﬁblhéhl wetd blsod\wells may besfartidr gikfedehtidtéll prior to

the art. One non-|.i msthdfor C

Vor BN EE R o B bl LU ER B EH B L g fror, uggbitca

1 Scdr@blodd témyre b olukdeBeduded dved Blob@bandlle. cnielw&dub@dh of a volume
tly mxing the contents of the bag

ce n'tefivqeﬁ GPHPIeesamplsrie el knoxrn torthesg of skil ugﬁmﬁ |38n Ong pgn-limiting
bl olaathb@gorlpio@ungwm &a&ce& QbrdIhoddl SAHHRSs haiulﬁg AtQagsha 1:5

£I asna extractor. The %/ coat is transferred to a
s

ewrabp & whele AR ¢ ﬁﬁdn@@ﬁ legHpachagTeratly FxiAg thescontents of the
X PhgS ﬁﬁfjceﬁfﬁﬁ*u%%t% ORI, n&ﬁ&‘é@rﬁtﬁﬁ%&’ﬁ"&n e b%@lbggls Aowed to st
15 m nut es DVBO 5% Gentran 40 m xture is Wy
add®@d 16 gninkfes bus Flpsasioplesnamextigetar. | Fherbwiéd coaThsetr@r@felrrgd to a new

ar epf L ANg &t Sofe! ange)aﬂ%séd %ﬁel adﬁn% buffy coat
i/, b citef

cryogeni c ozen uter- COﬂtI‘O
dows cheledford 5 mimtdsy A ffﬁ% DMS:Qxd%rﬁmttan 49 hwextmehs slowly added to the
bt m 1 1.1 gal od co cel
2(5; " e@dg fcg)él{ i e#‘iﬁrb mu}eg J J(}:)I%nglgstaﬁe ansferreq 1 d ] éeéez?lg og an t‘ile cells
t reati cn@ganmzdlyr frdmgemea anmpetedbmﬂeﬁ sfep 6dwnT freeZeer mn further

"ef f ctLvea unt.' I.s.used her 0 crjbe .
cont eth FAES 8‘?Jlsa(f]f’gad?1€[%sg%rfl u&‘b C(#] 8?1‘??1%‘5;0?10%1“ cells that are
di f éfescend ﬂoﬁpﬂodlli‘cnwﬁél trﬁe,ndeﬂlilakdll ofaeatQify adlebfoﬂé)gén&ﬁﬁdresdlseas;
or. ce suc

pre sor or en| ecj.al i.zed ce]l s,
ﬁ?ﬁ@r al an e GilfesHxg ampung| i ﬁﬁedd@rql%m d5pcathg Ceicgptpations or
2£barziﬂuﬁﬁ1tsp6ﬂ' Baa;kvnbmtz Qli¢h aNdifRien@htiAr aRERNuMbIOAL cod ®lood cells,
effective for producing an_intended result_ including

di fHTEFUEIOF PRPTOBERISF esHsarrarializep cale srchas newre] and/gsmguronal or glial

spegiis| big6d befn lbarricd Peihcabiliney afd/or BREF AfRks ﬁﬁg/aﬁr effective for
glial ceIIs or treating a neurological disorder or

ot hegpdysnerel ingndedesitimaleting ¢ilFiganiaige dtemeand/or pragpitor cells into
centkahliAg" ¥1T§U Such¥s tn@%hlo hedoRAbhBoH gl#ais Hﬁ&f ?r%ﬁtl%ﬁ R}aﬂﬁologlcal

heart attack, or accideht victim or
3G r adisgudenror atheopatisflogih cendlitivelindduding dinrmge hetho gtnteshhervous system

be & f%td&egn &EE%SA %8{%2 hgafcl'f g%ﬁ;kg glt' tagcuielaf vB:tlg}S or tfor ?ffectmg a

i nvention na ranspl anta
t hetrammjalitatuml of dlrsel cells within the patient to be treated Composmons according
to the present invention may be used to effect a transplantation of the umbilical cord

blood cells within the composition to produce a favorable change in the brain or spinal
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bl ood cells within the conposition to produce a
favorabl e change in the brain or spinalcord, or in the
walzmeassa1or condition treated, whether that che@myesi084/042043
an i nprovenent such as stopping or reversing the
deg&RE @ ld M8 dRéast ol on8iReR trSiteds WREthEr (R4 ché{n%g %Cdnqglpﬁ)vement such
neurologlcal deficit or |nprOV|ng a neur ol ogi cal
r esfoPERDING Or FevasTRg dhee degeneratign pha diseases eondition, reducing a
conglutdiQfcai [WEALEE: inlfGhhg 4 MEurbRETE reSioRtl, GFla! conflet f th
pr ogl]len %r cﬁﬂe larpg usged [ nrt e?ﬁﬁarr??é)a Iy I%ecroren:i5 Y cure on e
r ef @seaseonganditiociagatedor d bl ood- deri ved stem and
ro itor c h A [
BerPEY ¢ lnoant ey a5t SRl BRF, BE WD rbangeaby
Sci lemgin o cefd@rtogmbialagodd Flobdrde‘i\RéSEar old fogendodn @ils, The terms
rep ed e tional it
3 unsgént] ﬁ%&%ﬁa};r%eélq recrelir}]a,rer'\]{gnu rwgl n the rtS (,te g alrgtem Collfls ﬁlentlfh 1C Progress
at dlﬂa&turamebeamﬁhc]aircownsafrepnﬁmrmawd tyr the INagibnap mlsnonqsp;é Health,

o 025 208D hedftm e S P L EROR SR8 A o B rlicfion of nurona
1eex horlglial pignotepe;, Gl as Glainiig fal oreedt esrs nedrxalpd @ﬁll ﬁlﬁrkers or which

neur on mat ker s t be use dentlf ro '

o W Blrerint o STE e o el A EotiRp s o reuronal
eX aifitkers thie wiag e SRECfildntiRUEdutidal SNIOh&IoRding Yo' RS bfé@ent invention
hydr oxyl ase m cr ot ubul e associ ated protein, and

cal BFIHER: n fora R¥ARIPISt HeguEon-speifiG o RHAIGaE L Pigteip e tyresing sBydroxylase,
in %M@&%u%ezlsk&nd{‘éﬂ fibre! £rd1bimkn, %sﬁgﬁtﬁﬁﬁ BiR] thn ndurd cells also
stem and/ or progenitor cells which will differentiate
13 ntisclpdesisebioirhich atgrmghral prepuysas celise-¢- sstqm iagd{oyprpgenitor cells which
ul t,fiRkiekdntatd I11}% tor MREGRN Bburf celh | 0{:\ lcelﬁa{vﬁi%ﬁ Swill Slﬂﬁ“lgately exhibit
termincluding pluripotent stem and/or progenit
cel neyraphl eriglial mmﬂralls,eﬂuyh Mﬂmhemg plugpdtent @temamd@n atogemtor cells
an I n
%ﬁ%h thlfrn‘galteé)? ﬁ te?enh@y érgcf) ﬁltg{;}rgré é/ﬁ' gﬁe%l cgllsta gll ol?%e above cells
Of Etnldéhﬁplf wegmy areoossttucd as nddeal cells fot émpuwbd;@ofa]mpmehﬂ 18vent10n
t e.abi | pr - .
2 Pl subiate SPPLRLSFbRiEle FRBRs setibi sef mafpenance or
or gamvsaﬂn cﬂrﬂld tlteohfgﬁme reditthe ofganaml yndr @l pdrethtenelonally related neural
pro cel ive rise t neuro

t
P R oo Ve B RIS it ciSh WendHin i a0 Sivaligodsplrocyies

canduriap Ba&bﬁbpimeﬁtﬁﬁd&ﬁn edplade bl hathbed oF heurdlRellia titdllt brain. Neural
brai n. ur al stemcells are nffz ral cells f.or %r poses
of Y@ cgfse%r‘é eV h R HPTORTPORFR O mgesewéavegrw%a hg tergp neural

25' NEdNONAd ‘GBhrofal callsS B8 Rakally ylséasxﬁférdhaﬁ g})hébeét@ of the
many aspect s. of the resent I nvention. erre

nedirgientcByerdiong rPrEifé@eq peved roels Fpra%e«etc@rtaat aELHF Aerording to the

t he,rByeRSiaMntibA WAL Mbst BAlsWHECH bR dnklok ot belle neural/neuronal
exhi bit one or nore of the neural/neuronal phenotypic

rrarl;'béﬁ@ymg atarksss vk ass Musaghi- NNestim Nendiy Masscllig@-gubnlin, GFAP, NF-
oci ate
pr o el nMg RE&%CS%B“% E%Cla%f{lﬁ%elmlgf\%f *cg gél(? et ggllpfcan (especially

30yl yglyrdean %)neummlrmna:ixnpﬁnnemmthAS 1, mtuhﬁl’@bwﬁ%@sohated protein
neus,o n aI

rowt h associ.at ed 4 neurit.e
ot g eRibeshef SRR Boun Niieier Mo, PSR haryelin basic
04 prwmlammpb&ﬁxioﬁhxﬂ,rmcﬂagm}ﬁﬁd pl ei ot rophi n, anong
ot Wﬁgﬁ The term “administration” or “administering” is used throughout the

specification to describe the process by which cells of the subject invention, such as
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[062] The term "adm ni stration” or "adm nistering" is

used t hroughout the specification to describe the
w@emwsesdiby which cells of the subject inventiBrE/US20041042043

asnononucl eated unbilical cord blood cells obtained

f r ofbabHREIEAtERhmBIAEL cBldashd déNd BtEinéE RS @ehbARATCJAd &@&i volume
or more differenti at eg cells obtai ned therefrom

del fedesed aorg|b&ﬂ96 ofimere diffsrentiated pells obigined thepefrom, are dehvered along

per WRRRbldod Baid ParfleRih&IM1izELD of FAEERAGULESRPRUE BEPESEs. Cells of
Cells of the subject invention can be adm nistered a

nunte subject my%thnm@n b @ﬁ@lmsﬁﬁmd #Haember of vays inpluding, but not limited
Par gNbaEAkraf ?dd@lh tdrfAl XL IS {nfvenBusd B AUEARMTa1 38Gvell as other
intra-arterial as well as other appropriate parenteral

r oudRpEOpriatepareaterad cautes), iinirathgoa niniravenirigular, intraparenchymal (including
I nt infAE %611941}5598' erﬁE}%%‘P h'gbg()r CH’ltt& 11:11@ac§9?é lmﬁ‘eﬂ:ﬁ&mal intrastriatal,
brai nstem or notor corte intracisterna

i nt amslcmiranigral, anong agthars aﬂhadh tesm chllows rcali§ gf &tie, subjpoh gvention to
?LC@!;?&F%’%} t?lg uft%{a% ?l‘ ef er uﬁetegér?a : égcﬁ Solf' kaﬂle s%é]eft 1n\\//%1tlon can be
l(heedhdmstﬁ‘mkllmz t}mffomhezf latab(] Lmﬂfhhaahvcﬁd blood ocafrad:t&m thereof (such term

tered in r m,of i.n or . )
o1 olsREnE & SopiflcleRprociaf teof B el Bt miieyef gell including a
nonkighl coeaitrdtion @ff iseh bihprogafitop cell).f IThe coMPosdions according to the
nononucl ear cells, jnclu a hi gh conc ntrati.on . of
TDaRPER S oy bt Widad BefBeSCPiE M SiGaas geent or

t o differeptiRioR Rgert V@iichtod’ naywbﬁouﬂaﬁ%emfebmht tor &ﬂérm%nﬁromote
wWth._a mpbilization agent or differentiation ag

15( udiftpreniiatign qf qells withim Hige vpbifieal chord plogd rrampley % g freatment

0 EfeAst Pwith blder@aaasd fRntdr Rk Ll%‘en‘(\&ﬂhﬂh RadsBEcertain stem and/or
unbl l'ical cord blood samp z or after treatnent

(" thregander yellsi withip the f“Pthﬂ@ﬁ p@rsiﬂdppdagaémle do diffarentiate into cells
age
%lbmgﬁamlﬁa‘%ﬁﬁe Er}i@aﬂé %%fr?gé %1?%%4 np gf‘%l%vﬁgnotype.
d| fﬁﬂéﬂe nti at dh¢ ntnbll@éll qogd bb@hd liem; qrgar@gemtcprf@ﬂe pan bet adininistered
he a | t
2PoeRReiRiny S51F, 5 WAL R0t B IR0 Fenie
c el tespopsemn td ¢hea physidlegieal esdgmyss ere:numiaieﬂ ybyo thet celh (¢ gtr gise-specific
ana t | n he ¢ s to di tl.ate.
ol 8O Sy S0t B e S BB S
by 4dnenistedtion (reto g patieni.t e- speci fi c di ffer entl ation).

Al 't atlvely, t he nde Vi Vo .

o TP o arelsen v Bhtn AR SRerctie iote gr condition reated
2$ﬁt angn inay [ fté#tabAdmenviat & qialréhtbra!llld idute()f fof l’bxdﬁ??ﬂ dntt:)ﬂlﬁ)%bkt)lsly, by

t he |.sease or onai n.tr aIe a prereraply

vi PR IHSTRIRR A eﬁ&ﬁ@@?sw&l BBy ereqt A IRARRRIC R hegftected

adnfisgieS fn" tht Ib@4In.i MHoP ekdifipl6,cinehE BhseSdT! Adheimbid dis@se, Wuntington’s
direct adm nistration into the affected tissue in the

br afispasergind hazkipton s fiseasnethe Juefered ppuim of mdpinystration will be a

d' SteASSant 'ﬂi‘t@&ﬂ}nﬂﬁ@ﬂle%ﬁj&nﬁﬁ Q&%dat@@ﬁ’tallﬁ@ﬁ)kdrrlﬁl%&l}s into the substantia
dlsease he preferred route of admni'stration will be

maﬁi%qrblﬁfonoﬁ digsesd)y In the sasetnd aswptrophisripterah serpsss (Lou Gehrig’s
Cm(ﬂ@ dlgﬁlﬁ fe! 3§ llﬂ% 19 tt ﬁHQﬁE@”&dnﬂnﬂﬁﬂfoﬂ 1s through the

(Parki nson S ase e case of any
| ategrehrospinhleflvidi dn (tlLeoQaSGeﬁ iysgﬁomabl Blorgs é)sean,dthmplrdfq:rpﬂderoute of

scl a%ﬁf?ﬁkt?a’tloﬁ hse vid ra%f 13&5\%901.% %?n 0? tt}grg‘ﬁéhot'ﬂe cgreﬁgsplrlilaq I'huuh € In the

case of stroke, the preferred route of administration will depend upon where the stroke
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cerebrospinal fluid. In the case of |ysosonmal storage

di sease, the preferred route of admnistration is via

w@enosmsaayenous route or through the cerebrospP@ElS2004/042043

fluid. In the case of stroke, the preferred route of

ad n?s B3 'i‘xfa?tbb Qﬂeé’ﬁyl ihtodPSRL el Q@ﬁe"(@ﬁfcﬁ‘ nfab) ®e §$ardﬁ§ @éénmmed using
may directly into the affected tissue (Wh

nrayMlBé of eta@r impgige teshifiyesH oumiay be mmléiereétsmwmlicrﬂbg i In @ preferred

tec 0 e | HeCfRf Y Sl 1 for Bed

pr e‘%@#rg’g erﬁgo@l ﬁ%stepto%nqgrw&p?{gsé)nt [ nvenﬁ%‘%{l& ['t{cg 'e ng an

r ouinéivtcmalaubnfrmokc rsawsit@mcf‘oa intraecabusay irtra-artedinhadchizibtration.

e e L

gr‘étfahspi@tatmn’d atet usad sipbuphdutnhe smd’lcatgmadyhtinwmisly to describe the

"trans nt 0 ed t hr )
spe PRt By 1Bl s BBt ba R o UL bt the cll
whi axb intehded tofexhibét aStﬂ;bdoﬂlbte eﬂ’ea:e n;hclo as mrpelrﬂhgl damgedo taOpatient’s
the site where the. cells arg intended to

f avEPIRI rept Sptem SYueh S edyes;a osg i Ah aY‘BIa?;\ defiit caused by

1ppat fherdamagde l&"e&tall Deevodepeseraive difeakt 6 treating! el tb«ﬁ@cta of nerve
cognitive or gehaw oral . deficit caused by the damm

tr e%?t"?aﬁﬁj caushd by SHlfe FAIAiQVsgWardiscasss @ hsart iaptack; ?rr;&ywé injury or

ef f @finfa 6f gdiRfiY AaRlAFREC fAYRBEhtAYinSilY RKfhe braln and/or spinal cord,
cardi ovascul ar di sease, a heart attack or fg ysi cal

i nj GAugeddw, for sxampleen gesident o atherag ity Cellnafitisivhisetdnvention can
| NSyld bé AefiveRedOindh RerAGE/aRla &Wh@%od)? ?danycrﬂb&egf RominfsRtion as
exanpl e, an accident or other actiVvi Cells of the
15 ubglesentbeil nahoie:i tshyingon a¢edlalap anigearipy dp et!ie mpp@prletmrea to effect
ar e@ax@%lalggt?obboq’}[efprx gnﬁ‘le r@ﬁ@ agef gﬂ]s[yreﬁit (V?ti’ll Lbiddd bl‘ﬁln barrier
descri ove ing on cel ar mgration to
apprespedbalizer.area to effect tr anspl antation. Preferably
thegegl I's ar ] ni h |
per [r?'eglbl i zer%hgf mn%ﬁ:ﬁ.ren?cgi \ré{!lnl]E hegeﬁp to t?lg fgf ghﬁlp gx% eﬁ (?o not give
t 0 tifeetof amtorldsat ot henwel $tsmda)1drwtpr@euﬂaorrcd;le fblOuﬁ: in the present
eopl a nd/.or. enitor cells for
2 e e e sreERbly PR PR FoR s BTAEFEr abl v free from
neopbasi a andhe amaediffefddfiatjonbgentt o ‘Metird] differertivtionb gl is used

‘neural. differentiati on agent" | u
e Dl TohEPeciition Bfraire o SOPHESh Be ARG e cultr
may(wichagi@e thefu@esCatly|celb Whltudé hedivi wiicH RhyTbé Gl Y6l gwaiiiral cells

cell culture medi um which may he used to grqow neur al
cel 15O R Presgnt MEeipR) edtaining dtdilisa) Serdriiarth Plygpotent or

2340l kipSkntC REs AldaRd @géﬁlitbpeelfsntvhﬁh WHI Gddaed qRy caisem a more
and/ or  progenitor ce? which will induce the cells to

a ndjffereniatgde rrémqtmeedsuslh etfotay peurosalchr sgliah phenetwpral Breferred
9l | @breRRGABRY BEentsPr&T Gid 6 e E{%E&ﬁ‘t in@édtﬁ%ﬂ ﬂﬁﬁlﬁf:s £§0example,

use in the present invention include, for exanple
ant angigkidams, s includinigu eitimgicr é@lii,n detel aei wWatuteemavronsl pallsu insluding

Qéeﬂeepﬁﬁicl ot sltt%ﬁ%l%hp Gr %E&gl] J)I‘CCGQ(E(I ELLﬁtaglbram derived

ceI S or a growt actor o cyto
3Mer nenadropkin rfattpn PBDNFY, agltab lden(inﬁeyrot@bhlal facter (GBYF) and nerve

ne “érthoi%}BrCa\f (ﬁ% to? gm)(tures E)ere%? 'Addifional differentiation agents include, for

example, growth factors such as fibroblast growth factor (FGF), transforming growth

factors (TGF), ciliary neurotrophic factor (CNTF), bone-morphogenetic proteins

(BMP), leukemia inhibitory factor (LIF), glial growth factor (GGF), tumor necrosis
20



gromh factor (NGF) or mixtures thereof. Additiona

differentiation agents include, for exanple, growh

wo amsosd1such as fibroblast growmh factor (FGRCT/US2004/042043

transform ng gromh factors (TGF), ciliary

neufa%fsqmﬁpﬁéﬁ'érgﬁ ih&d¥h ke RANE TSP GTS Q:%fo'n stlmulatlng factors

pr ot ei ns l eukem a |nh|Mté£g factor F),

gI i GISFyr hrqrcal?,tt)b rsteraaredl, factprof Bsi 1§Yeaf91[09r driiodothyronine,

inB! @RibYietin, NRtShibBaibE Gk 9&’&4“ R, ﬁAl-‘é@l’ ,
co o%?xgtlnﬁﬁat?ﬂeu#ac orsp€ CSF), ° r@ce t§§ missing
cel heufQic t iptrigtieT- @@ﬁ)e ifastog), f SHEKH, (&RG h@ml@ipnyidnmme containing
¢hy t e

§ e S OB v HREDOBS by A RSP oo

s| | mnh:exlesﬁ and oth)al; cﬂH@nalmg molecules and mixtures, thereof. Differentiation
% ents mfnc(rl:l%érrl 0%) PSO & ns%?egén |1r|11v|elrl] ﬁ:a%% @&alge ycgﬁzrlr(r) \né-pﬁrédedness

neuar @Iersmd:hes lonmenmbaem”elw Bamﬂ Smhkfﬂm eell,- BiNgnav9In @2:348-356,

es and er.eof . D|fferent|at|on
ageWE WPcé)ﬂ’oéglﬁJ(]@' ffééé’ﬁeF HCPARISTRIEYt | nvention are
1@et @o8led i n "Iwgrtémv\l-“ﬁeumsiﬁﬁé?fafwe &‘hs{éﬁels neatsid/ls enefélh to describe a
neur.opoi esj s" Bjorn Sche er et a TI 19
22: 4 Sesyglcﬁm%ﬁ 4 damage ;5%%6@8%91%@%?3@#8@%?@% damage

I N dane @eHubs®ind/or biRkedthRuiCfrANsplBRbIHAATHENET Rl1é y&ordmg to the
di sease" is used herein to descri be a di sease whi ch

cauliegnhinventipigle dagnagett arcanef e bramnyydor spupk pord of the ‘patient,
whi EJQ: d6ur6RBeReativE qﬂ&%@s @ﬁ‘l@ﬂ Riay B h@é&é@ﬁs‘?ﬂé th@ h&QHfRells and
trans 'ant ati on of neural | s according t

Lor em t>ds| AGUAME 39 ﬂteoprels&ntalgé@nan dnpdudgffog ﬁ@nwkaﬂ’wkaﬁm pflisease,
Spif e

oGRS Al Allhbithe PUAIPS Alshemor's disesse, Re
t heSyndranzg, Ixsesomal avotheawisherds (‘adute rrmhthg dlS@ﬂS@ her glraé(é@mxelmation
i nv 0 e I r Kihnso

s an DR o e BY FSnetB AT o Bp2 5238, September
Al ztﬂ?pne.% ¥, dindehise, SaﬁﬁhppoSyﬁatrchae dideyssoshlyaISaéisodmwe (beta

20 RS kR bRl 8588 Boaen ol sigpsie,pipy or
by tEa]irrlaafatlh:d by 1sd1demrao padidents FarviroiNaental. insufiegtt  BfiRdl cord damage,

Ty i Aol ORI ian e RS éduce andior

ot hélimififte el ¢ffedis RAEE Sentfil hérwisesyasmrfcasstﬁke B @ihBart attack in a
injury or traugﬁ‘gcaused by ischem a, accidents,

envRatighnivhich s ptheryyise cauged by lagk ﬂ%@lo%ﬁaw @aﬁ%@ma 49 &)éitg in the

258N OorainCETN@idi Safient! 5 vAHEH Béso&cuﬂré?ﬁfr&ﬁ §h9fital US| RO LARY and/or
be used to reduce and/or elimnate the effécts on the

centPingl cordr Rergodegencsative fdisgasss plsp dncdpdeaneneodetelopmeniak disorders
i N AclR@hi 8Hexaihle Chutiba aRd RESHM %t(ﬁ@é‘f@a‘? disBed QEK asp;chlzophrema

bl ood flow or ischema to a site inthe brain of said
pat3meqig nymergys ethelias occurred from physical injury to

t heppgjai n an%@fen‘ﬁp Qélth&&gd LNF {hQ(q%gglP%cf?s gcéarti(s)n to describe

dlseases al so 1 nc e neu opmertt
30 ncthetianster fud stahlaimpértion efineivsgenetivdnfoghation dntn eellsdbthé thatapeutic

di S %ﬁ‘&lﬁlt %? %I:Eez?s%s B Iaisﬁ%lgr ;e’meaforg}%%g g%: nyd F{Faql ﬁ%%(f ¥ntrt]§rgscell that

[ 06 erm gene Rr oug
spepblifernssito mpﬂemd thesem fame throughout the cell population. Thus, umbilical
cord blood cells, or progenitor cells are the targets of gene transfer either prior to

differentiation or after differentiation to a neural cell phenotype. The umbilical cord
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the transfer and stable insertion of new genetic
information into cells for the therapeutic treatnent
woboodissaases or di sorders. The forei gn gene i SPCT/US2004/042043
transferred into a cell that proliferates to spread
t h eblBS‘d’\étélﬁ B?pxtogér{%‘élmg Bf Ih@ %re@&lt inveRRAl 8t bo Eeneff&lll? modified with
nmbi | i cal cord bl ood l's, progenitor cells are
thea thgtegdegoup fouglepfidet ?eaH@\c% rané| 3th eperghly dinkedy promoter that drives
di f £.2rR8bh JF RN h&Eroﬁ)ng@sr HLQZIIJOEQJ @élfub@cte' Ofthd Qudedt@s8duence can
cel | "phenotype. The unbilical cordbl ood stem or
pr ogfendea wrioge proteins on mﬂﬁﬁsesfemerestnv“éhﬂ gamq peeductseproduced by the
en f Rad ralo
e togRRich cbtafo: Rpdoqtd RS TP bl g vehicle
ex pfoe gsvivndativeryhof theegens whaigta(se. ngenk dmtdpﬁ)e sequence.
The cI eoti ue n 1.OUS ot ei
pepltoi bs of ﬁﬁl Z(?fe%)gvtl& &e% degpnp?gg des exeng)'iar)éamegm%dﬁggy and
t hegwydamed for adrkymgwd nfang df the k/dr;;mg aspebts ofme pesdnt dwemnon.
vit\rog or the l a be.used as vehicles for in vivo
del vgry of e .e., gene therapy).
14 O7[D]72]The fOISkandirﬂngebﬂlireBlOﬂ@?Cfeblﬁﬁdlum lmbemi fheshe art and not

et MR G Sl 8 ot an e hy B Cloning:

[ 07A]Lalvbrhey MabudBi ml@gﬁnﬂ-g%CEMb&llﬁlﬁoﬂan}z]Neﬂ 6N 989, 1992), and

mol ecul ar bi ol o t echni ques, known in_the art and not

speldi PRl ¢ He eebar%@lsg@nlgpmlv Pistlegyneeima Vijey; and Sons,

Sa n@ilﬁﬁ%reeMa%llandW‘b@ Ui’élgmgagérﬁhgﬂl rea%tﬂa@@?ﬂ@t@!?a\fned out generally
Manual , Col d pri ngs Har aboratory, New York

1-‘( 19'@9m &@%ﬂom%mﬁ (Buides topMetheds and Agpligations, PreadegtioPeess, San

Meb&ctligsmBl @YSNY  ReAOMRs Whd %nﬁﬂﬁné%nﬁvolﬁﬂ oltHEP rnﬁclelc acid
Mar yl and (1989) Pol%rrer ase chain reaction (PCR

C artleclwnueﬂtung@hmtad pthergigse; #re PEOrMed @d g@ieytllme@mb@tbmt Sgpmbrook

Met oﬂs M&gc(‘q}gg%l)oﬁﬂé{egnfaboé &gq\g}rﬁlaf}r(ﬁﬁ(? Pg’ﬁé}sﬁﬁr%gxo Laboratory

Cal i for’m a actl ons mani
i nvRressi agl wethedolopy ek eétdorticindnites Stalteqd’@@pt Noﬂ 566,815 183,202,

2(@22@ 0%% é? %f6®er fdo { EﬁdOﬁS ISk grlak& des reFerence In situ PCR

Onl n
ManimadombGokion Spthi Figw Ciaoeary tabbe asedr BOr Iaetestﬁ),n (ﬁhdalls contamlng

met hod orth in Un| es St Pat ent

1, cRe o AN g byl Redulacdl 83 1o i e TegloR, s, WS, 1996,
5, 2923823Y, and i ncorporated herein by ref er ence. In

Sit CR in atlo with Fl tometry can

use@7ﬁor det g@fn{gﬂ fq nnuRogY %ﬁ‘ﬁ“ UpE tiand BRWPCC’ﬁca"Y

252N AdeatNed SRE URAERBY (fﬁlﬁﬁwedfﬁsf iSR! & ol g¥e))i BRlic And Clinical
Bl ood, 1996, 87:3822). [073] Standard net hods i n

i mﬂmnmlmlygykﬂb@d IAm)plem & LangenNorvadk, $116(94)card Mlshell and Shigi
des d% P%%le%treg I\%il'p%r bglhflz?rl I%n?n%&g?% \’Vri-l ?ﬁgletggfm anctl Cao New York

App(ll@&(r)n & Lange, Norvval k, CT (1994) and M shell and
Shil_‘gi7 ( Eds. )I Sel ected Methods in Cellular Immunol ogy,
Hr eemanBRENGEISAYS Nowy Yor k (1980) .

30 [075] In general, immunoassays are employed to assess a specimen such as for
cell surface markers or the like. Immunocytochemical assays are well known to those
skilled in the art. Both polyclonal and monoclonal antibodies can be used in the assays.

Where appropriate other immunoassays, such as enzyme-linked immunosorbent assays
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[074] 1 mmunoassays [075] In general, inmmunoassays are

enpl oyed to assess a speci nen such as for cell surface
WOorrkess1or the |ike. | munocytocheni cal assayECHUE2004/042043

well known to those skilled in the art. Both

pol g hoAd Ian@faﬁlm&qﬁéa@ﬁ% (FarRb,i ag @e §5ed%R ArdigoWna tHoBe in the art.

t he assays. Wiere appropriate other_inmunoassays, such

as Aralghie. mmwnedsseysmarso soieneYily alesciped Hn| haspatemidand scientific

I & i, n%%@%é%a%i‘b% 8. P‘a@é?xtsbﬁmsg%@ 283R 83, KR9WAsZ 8 850,578;

those In the ar | 'e | munoassays ar e
extia&%}l 381 3.8 bad79, 2\621; hé.9phe¥Ent 328208k 8198468 3,996,345;

b AP 80 48 LRI Pk sRLSEES ar syt s oL,

3 8M91e@tﬂ@‘ Chn@l ABBaboraﬁgnS%al@mh Cad Spring3Harbar, MGy Yobk, 1989.

. 0390 O AO 79 RASH o2 b d L0

CI oldréig: A Labnb@ymrggukaual Col d Springs Harbor, New
Yor 1989. Nu us othe refer s al.s y be .
rel ':6%7& on fof® Fﬁeéeé tB&chi’h génonf’gl Aﬂ?l?'cg i)y o recombinant.
10Pr (Id(uﬁfbmlémly[ thé Ghtithvdids e be rapased bgalfm Iﬂmhﬁmﬁhbgen or immunogenic
pol ycl.on r reconpi nant, Conveni ent
Pt HEh Beenln YOTLRARP ”Epar%h%tﬁa?eﬁg? © b4 P?nﬁfn%fg%wcsror prepared

| MdaRgeingly 91 tlofig tB&MRREs of Ahe AXE@AP|Rne Proiett BldrCportions
pepti de based on the seq uence or prepared

r eciOFFBPIERY PY iipated # \‘P@ d jag thenimnwioge- (MBIUAREENT &30 be used to

ge odifc® GHEB0dRE by QanBSHd LanAPRly ! 26duRREN TERNndRSEy! WAl ﬂo%ql to those
used as the imunogen. |mMmunogens can bé used

15pr otilted imteiegadidesstibsd 2onambv indHarkey Wdyanar@mb@@%m Laboratory
t eCIbIQI‘RlaP @61&\@5&4@&15\6} Ea%oﬁ&ﬁf ol Stljn%g Ha?oc;r hQedt %r]@(sl 988) and

descri béd general Iy in Harlow and Ant 1 bodi es:
Laberecbency. Katbedy, Emwnwmn@ramab@md@abow\éﬁoﬁyeen@olamd Co.

Spr g&zgy ﬂa %lﬁ-\%g?x{&§ als é %? ?)egﬁ@&ﬁ%% B%Bﬂ&?ébs and include Fab

Fr wdﬁﬂalé)ﬁcbyaoethédbgéﬁyvn tévtlidse skilled matyerertt §qrrmyodabmg> pblyclonal

2 BG4 BB R RN RBE b e MRn R imppmogen or
Fo rlmdmmﬁamm,cgmmny avithi i&oddlje&na ahd)Sif necsaly, asupled to a

rabbit o muni zed en or

o mssorBORE e THRNERS ert, SR A R S Fpther, the
i T podebmabantibodocpl thbberbéd Gk thatlit; is adhbdpeeliies Tha ik, Be serum
iwnun% en are collected fron1thﬁ serum Further t he

pol 8| gﬁépos aif? PRASA EMRUIPEeTSIFe JhY oSS TizaktiYehartibpdies are removed

29D NRsHR Bfeistruf reddeAihg itnonb&Rcifier Um can be exposed to
rel at ed i mmunogens_so that cross-reactive antibodies

ar d%8noved Feoriredusinge marprlanrdeantihgdics. #BnarpseRiatg cdonor is

[ 04RberRinuRbQd Weih Nhe mﬂ&bgﬁﬁlgeﬁ&ﬁlgb QdfnGt?se 3Hd splenic antibody-
appropriate donor is hyperi mmnize t he
i nTRIPRGEN cellfeare isglated él%ﬁmﬂs arg figsed ) remn@nal cells, such as myeloma

antdeh@ QY PLOAG 'ﬁ'ibgd 99' +ﬁm§ ltfeat S mnﬁﬁﬁfj?nd D&SEs e lr!:q?nr@c[ Shtibody.

fused 'to | mort al suc
30  The cells are then cultured, and the monoclonal antibodies harvested from the culture

media.
[079] For producing recombinant antibodies, messenger RNA from antibody-
producing B-lymphocytes of animals or hybridoma is reverse-transcribed to obtain

complementary DNAs (cDNAs). Antibody cDNA, which can be full or partial length,
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cells, to provide a fused cell hybrid that is imortal
and secretes the required anti body. The cells are then
waelosossads and t he nonocl onal anti bodi es har vestBUSH0om2043
the culture nmedia. [079] For produci ng reconbi nant

anti Qﬁhﬁhﬁ‘&i andRBRAENH a b PPl PRAVPGRAHE b partial length of
B- I ynphocytes of animals or hybridoma is

r evispweand Hel chpinedPNA ssparaiedh oF SoRieelat BY & jnkeadhe antibody, or
(cDMABIdy %ﬁe*ﬂpqé/ e d WG sif@he Q?pr@é&io’n QEteﬂarAﬂtﬂbdy cDNA

| engt h, |s npl I’'fied and cl oned into a pha

pl 2eamialpo bméta@@mhwawerbeg nerp@ﬂnc prfiression @bmr@f ﬁh&awbadmcan be
o un A7 QofiP o AREAL €9 oD BRANGHE £ 3Bfe shftiEor bo bom
a sheundiahé Cempgassds hons sl tlewwnAntthbedy (ONA gemraaldmussmn of
be d by en ressi

llbc%%f}lgll&% ﬂgﬁx{elg By Cg%%nag }nmgé‘?s see ({ﬁnﬁone & Thorpe,
sudpumtnoslwbsmyamd’rmme,dﬁpdq&ﬂeﬂzhmmh Pablnbemcmsi @kfoed, 1982). " The
noi ety or.

[ I
K no%r;] m%o 1bodo SQO ? £9! Qidsgp% %Séls%layeg;ﬁ glg gﬁ Sﬁosvg}mi% tfle art. (see for a

1(1: ongerieral dl@afusmﬁn fHabloweS dent, Artibedizy: I’mtﬂabomir}e Mam8als €eld Spring

2 T BRI ST YL e, S b vy

bl Eligh@etiig- ant Paaithe Gulde, aV.$I0|FréknfidPHQAr Co$USL) ate | detectable
al so wel | knovvr in the art. (see for a, general

di SBeigUssFmieaplatR with HhiePresapt npBKiPR S2n mchlébdcruaﬁ@rlgpt limited to,

VB NthRrosc&a®) Metibic] E‘r&éﬁaﬁ@%d kRRAE RO Yk YD ExadiplelNAclude biotin,

New York, 1988 and Borrebaeck, Anti body Engi néering- A
1pr ag0ld, cferritinyi %‘@11HW1¥1I°SW@énﬁﬂa°é%ﬂa€§a perqxjdasy, urppge, fluorescein,

det ect abl e etm ated.with the present

R ey S e R by

fl L[08(qscent Gﬁﬁd'ﬂlhdralg enzymati c and radi oact i ve

kllgﬁ mcludeé)hotln oId ferrltf l
Ine pho ﬂeaf @PY #5134 BEFiRdE BePoRppdy et denetic materia
u r e(age DNA @ Re$L L6 MintekdIO thadTh MBst th Itichd Stipretent b @dhdiRtdrABquired
green fluyorescent protein, @1 080] Gene Ther.apy
20[ osﬂ&ﬁea@éﬁeow%%p@}w&gnqﬁ%&t%@} lﬂte?eétfe@F%def 6P’E0Hé°t (e.g:, a protein,
tr afenfpeptidef aBepehtide, MRHCBSARIRNA, ShtiserdBY WhEse RMA)iv® production is
interest into a host to treat or prevent a genetic or
ac(ifsiFedy ERrsaxamaleo the asaetict meferial f dntgiefeancedert karmane, ggceptor,
' nte?&ﬁﬁ %g@egor%eﬁﬁ&q}fqﬁere(p%u& vahﬁ RiRkRki%ly, the genetic material
pol ypept | de, "and peptide, functional RNA, antisense _
wh o dntergstangesiep a stligideigsne. | Eorciereviewbee [GenecRemplya in AHeances in
29€N8hfac0R gﬁr&ﬁhenﬂ: P'régg %51? eggr@zﬁ (ﬁfhaald@gr MDONE,
receptor, zyne pol ypep I de r pe de "of therapeutic
vall082] Al t er Adminis! psplaptatiori al  of i nt er est
en S a sui£id e "
Thg[rga y" in vaﬁ%bg@ca? co é’}or?gccc) fﬁ%ca?&eesﬁﬁﬂ mﬁ‘?‘ét%oél can be
Saradbiirggtergd @ad ddsed i accoriNé w1fh(@3]i rdédfdfhmrsdtfce,ttalaﬂg tifto account

or ot clBar SRR tneBeal e 15,1 ae s thod oF dminisaton,

30  scheduling of administration, patient age, sex, body weight and other factors known to

medical practitioners. The pharmaceutically “effective amount” for purposes herein is
thus determined by such considerations as are known in the art. The amount must be

effective to achieve improvement, including but not limited to improved survival rate
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adm ni stered and dosed in accordance with good nedi cal
practice, taking into account the clinical condition

wobooshs1indi vi dual patient, the site and net hoRCD1S2004/042043
adm ni stration, scheduling of adm nistration, patient

ageor MmBre ralgmyecwrghbr aﬁﬂmo&ﬁm cfraéltn(ﬁhz&ldﬁn OMVByrhitoms and other
medi cal practitioners. har maceut i caw#/ "effective

amolficatons s arg selersadas aﬁ%‘PE‘F‘ﬁe measpies 8y Hhoseskiliaddnthsyrts uch
congg4ler at i ORSHhAMeRoR of HRWeskAR ihTeAtAM, khe uﬁlﬁh@ﬂp&ﬂﬁ)lood cells of
nust be effective to achieve i|nprovenent, I ncluding
butthp gtesent iveatipnt agn ibagdminisierad,in Yayighs Wayseasrwawt be pRpsoRsiate to
] eg;ﬁmg)@ﬁ";ﬁ/m the cantR AU EYste, n{%hidmg%i h@tinffea 3y g&?&ﬁéﬁl including
er indicators as aré se as appropriate

meagavesousyand ma@eﬂ@iaﬂ hdreiistratianh tathecal pd@Hstratior, frgraventricular
mtﬁ?rﬂm&? tlii)He ﬂﬁ&a‘?&&h \{enfn'tr%}a Illhelrllﬂrqplstlk)}ngﬁ,l i&t?arsﬁiiatal, and
bl ood s e present | nventi on'ca
ad nmmnsgrelr a&hhlmﬂtramm d’msfembiy sheasmbiticd] ¢otsieblagrpeadls readdeninistered
LS t | ﬁp l % od btram %mgre gﬁ g% bél?zger ng?%f]csléSt Stal 9 tlon\z}g)hgges umbilical
10an Cbolrchblbadibetlb randtlbloadi ibtain Bdrriext pe@neabilizer z&é bdmmllstered in conjunction

adm i stration, int raveqt ricular adm nistration,

intV %'&%Wﬁﬁ’?resﬁlmatg 8Crani al, intracisternal,

i ntpo8syt r i at aPharmactuticd] canp@itidhs asthiprivirgtef@étiv@hmounts of umbilical

Prefe e unbilical cord blood cel]ls are
o Boed eelors Aot aBRSg By PR eV gieRre dBPeei compositions

SUCKnSisd BN dffektiveOtub®ed! dfY celi) € optitRhily, Ci  SoMnaBbROWith a
cells and bl ood brain barrier perneablllzer are

admbarmaaceptically Accepiable rarricnhdditvn o&sxtipigtin obutsseBsasperts of the
agefitsend HARtof RaliIHRE ﬁ%inﬁ%re&@w&tkhﬂﬂ e&POTY thatkflght in sterile
ef fective amounts of umbilical cord blood cells are
al swelinnineqtraspagtsnf thmreﬁﬁnéywmnqnnt}@wpllsme appéigered in Hanks
co i MRfher &
prTanich] SAP SCR! [ERsibr HRE s KR DA CRber bpihk may alo be
acaospd, eimledlwﬂweueq: of aeduintﬁee @ekhrlarem@dlpl Spstemik pdménistation of the

sp S, 0 t e cells.

2GR Spa e BRUSHE PREY e BUABH T ™ R ionsy e, ave
st eidnhmstsambn atthe kite oﬂdnem p@sipettte tiof disdasedmndoeddmaged tlssue may
[ nvent ion, %gg% Ics are adm ni stered i n Hanks
Bal arP 8ml§apt \ S& fltb% (HBSS) or Isolyte S, pH 7.4.
O hes6lappr oaBhemademlicall sempasitiose daccordizigudo n@et bfesdns €invention
of s%ru free cellulrar msdl }/ste c ad ra>l'( 8
of R | JODPFISe P SITRAE é‘H‘[n Fralytyn thy et PLa quﬁl 107 cells to

25cerdbaits Knd eéls| mote, pr&f@ﬁb@%oﬂl I ®aito® adaboli $ X ﬂflc@llﬂs 8Ven more
the sjte of or_in proxim «he di seased and/

oo et it He aspur L Sl GoHs esely: b WeR.gonally in

[ O&@hmvRhasaae utphsﬁkacaﬁmgsaaceme BrRe Hddivel @ kBifient. In one
present invention preferably conprise an effective

nurfihodigenhzheut hX 1|0 afrle a@fad@mmreci toythe individupl. s t o
abqgg7s X 1 Oire?e%ﬂlyc“ the TRALRIART &€ Bﬁ%h 36e1?sbéw Edrpnn%te}c%swﬁlpa blood

about 9 X 106 cell’s, even nor eg‘?r ef erabl'y about
30105reig lamﬁutpesn%bma cHl ose gmhedipienty thmcqﬂ,blm |combmed with the
opt Il [oTgsoTMgk-S r
élllb) &exj Cﬂhro? oad g Qit%flv%ed) ('E)hre%éag%ﬁ i%}en%ﬂlte* grﬁ'!)cldeent the cells
are admmlstered separately to the patient from the permeablhzer Optlonally, if the

cells are administered separately from the permeabilizer, there is a temporal separation

in the administration of the cells and the permeabilizer. The temporal separation may
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enmbodi nent about 2 X 105 cells are admnistered to the

i ndividual. [087] Preferably the unbilical cord bl ood
w@adosmsare adni nistered with a bl ood brai n barP@BUS2004/042043
perneabilizer. In one enbodi nent, the cells are

conhfefom bbut 126 MK quﬁ#ﬂhﬂeHﬁQfmep I @bout Qwurs or days in time. The
admnistration into the patient. |n another

entrsiirmination of the eptimal tiging andirder of edmigissatioarisweadily ang routinely
theﬁle?&ﬁﬁr{‘éﬂ% %ﬁ&&&&}ﬁarg%mmuahzer Optionally, if the
s are adm nister separately fromthe

per i#88lbi | i zerThreugheus thig aapltcehmrvanm@ep@h@ttlpmwarp mefeiguced. The
5adn2h£1:|l f.lf:e@t $ORy oJf {hgs% gﬁlﬂcg‘uo@n danﬁh&g l}é‘fo%PéeL tﬁl%{i withl those
t enpor Separati1on mayrange from about [ess

m npubéications inrthsir ¢ndirediboart heveby mcmpoxd'&;i sby lrefexbnmntoTMeapphcatlon
deter t|on I

acrip o R (S ARG A o i ol BRGNS Bleition geggns. The
onefoﬁf)wmg d:lx:napslys akinbt 1ntend¢d‘|te lﬂnilt the [s&ﬁﬁ] of The daigisaoithe invention,
thls a catjo ri ous ubllctlo are referenced
Theoi AR BESTRleBR S B eReSTo I GL BT s A Gl i the
10 ef@déﬁhpﬁﬁﬁl mitheds thiaf dcor tohths akidled lattizad hRnidtehdedt defall within the
entireties are hereb i ncorporated by reference into

t hi SORGHIRCRIESEBHYSHB  der to nore fully describe the

state of the art to which this invention pertains. The
fol | owi ng exanples are not_intended to linmt the scope

of the clains to the i nvenEXOMPLES are rather

i ntended to be exenplary of certain enbodi nents. Any
variations in the exenplified nethods that occur to

the skilled artisan are intExaegleto fall within the

scope of the present invention. EXAMPLES Exanple 1
151:> erﬂ?‘abﬁlzbll}tza 51'1 & he %lﬂoah %a n b%?r";jerbrzﬂzl nn&}{)lr enﬁ ncafégbehavzoral

manni t avi or al
t r agfeps aﬁHHCBomnMMz}tzoﬁhe hi st ol ogl cal and

ne ehavi oral ect ear| racere and
PSS o e RBHIGER] ot eI s i and
t r ainGa-efdrialdeliles @ﬁ?HHCBadellaﬁdt@ ats Gidad) trmlehtuﬁidan dORIbRAl artery

exan ned (lLobel et al, per
97- D) FYRIHSR WP %{ﬁlme @S‘?ﬁr"zﬁg@@ b&aep%ry%'toé 1&di 87-98).

208 UbT &t hx ta@ulf in@lB ISpPdre-DEW el $dtORerk QlibjElled o Rgh€MCA occlusion for
During.the one-hour occlusiaon, animls were subjected

t o §Shminatesy dring|the preyhquajoeclbsion, apmalyeee (spbigctodty intra-arterial
cel (18) infecdéh o I)IUCB/I (Qdﬂ) 60 o8l hloﬂ)t ul? vAthOQ dyiloRi 1b188d biaff barrier

per rreabl lizer .1 M manni t ol 4C). Behavioral tests
werpereabiizet @d Mnnmmlasﬂ‘ifdk Bebbaryora testarwege cerglucted on post-stroke
sac t m_ne I esi 0
vol cL ke3 ]?1’1(9‘3 WL%FI‘F Sllﬁ Ir'{}('\)/r%v a+18&>§e dgter?me [e81ton Solumzd M HUCB
25 demwtlisorvival Bepmwtcesbtsaasﬂ 1dait$alv/}elr@taalsadnztlo wmasad & heaure brain

| evel i al eII e-deri ved ur hic factor

(s O oo, B erivel TshieRS iR SPh i gt factor
nel.(NOIFY)Oﬁl’m Braft@dﬁrﬂéd nERdIrgphie Fa2 tof B BHINFG Oveddy/ measured by enzyme-
enzl}/n[ige é 1mmunosorbent assay (ELISA).

Methods

30  [090] Animal care and housing: Animals were housed in pairs in

polycarbonate cages with food and water available ad libitum in a temperature-

controlled room (22°C+/- 3°C, 12 hour light-dark cycle). Following surgery, animals
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i mmunosor bent assay (ELISA). Methods [090] Aninmal care
and housing : Animals were housed in pairs in
w@oiogosmionat e cages with food and wat er avai | Bdt/eSmo4/042043
libitumin a tenperaturecontrolled room (22C+/ - 3C, 12

houged iniHota qéazanc YalRad cfgeé LM R, g.%gg E¥nscRNRB! $M\Ehi€h time

pI aced’'in cl ean, war ned cages unti gal ni ng
contbey wersrretymed fq theranisral F@lﬁ@’ ropay Keed an é’?@r wers fraglytasecssible

ani fgl loﬁfl’l‘:@ Hé{gﬁt(f{? Heircd é’i@@v@[ret%qﬁhednﬁﬁlgﬁés%nd anarl]%elsws for 3

accessi bl e at ower e hel ght in thelr cages
werdaygaffesisugentyi bi oti cs and anal gesics for 3 days after

Sls,l ur y [ Ogﬁy 519&&' eaﬁf&:p degeéfrée{hedl?xjnﬁlﬁgly(:oré h&as double

cal
st aaidapad @f pet anoemal Tstemdardtuf| qar.'eal Tlnaomdbmaai vk evds wiiped with 70%

70%;al.c I d bet adi at _th insertion. .
( Co?lf &Q’ﬁn lsef%.gmf 'élt t&x\e,\ﬁ?egﬁe 1{/1\§§n10n38<{f1%%t}061 51#%?&'%)[0& vs{aﬁ éust proximal to
cl atl’lpclahlptthateﬂ’ﬂamBOmthe tched. CI(hEadﬁ gtee, ilﬁaghmgen,ll rigkdlé &vas inserted

th|n e s.in ert o .t he unbl
ooty il Sord 0 OB e ol T AL Blereguie g nto the
1<I heatatﬁeaaiaﬂebueﬁ Ibhgeforrﬁmybzag ,mlﬂlﬁw(mllel Iylaé’enfa &icotdt @uld(Behdevated
a & cord coul d be_el eyat ed %gt Ia&)t 0 increase

P S oBM ioangeassI Bt B PeRleatisolisFiet) witsp0rdp mi collected. Once

col dopedtRE -waseBpleR! 2-8 khbto Wei’t\ﬂ&d(}@fmlceﬂ&tlo@tu%ﬂgrigbﬁevent leakage
were tied in the coIIectlontubln prevent | eak agod N
CX1irose

andendribe baggvategenthe Hyvpied; tayaik dhegcor blﬁP@( with giteais-phosphs,
wi t(la?P@ taﬁ@éoggtnmsﬁlﬂé‘t:@llqu&{ ﬁags\%s(p@: BN bl %ﬁ‘(gb'z{gaeﬂlﬁ ‘secured to

The coIIectlon bag was pl ac nto a Iastlc bag and
Ixecthe datterp of e mimtm lef cquﬁ%nqrowh@btwa@ rihgai sealedn tTdie semple was

Ut ‘?’a“insport & bR g B ‘%éré%gfgf ?‘g%gpeﬂlﬁ%s_,z“r’&c. for

f orprpeessirgssi ng. [ 092] HUCB CeII Preparatl on : Fresh

or RBHCCa i ERE SRR, "Eoh elRal SEhpf Mewsaicta post-

cousitth ahd Ubceade@ dvithi® IS Nkt af edlecm 4-Bloddeelbans, [nucleated,
Ioc nonocyt e,

2&%@%&@%@%3‘1 airef afoude piopy URETRIng ¢ Wtita | erenngyten dppocyte,

perigRphagr) hnd\glaRlet 3MEELURsI (Bial lcBurfttadd perRéntdeP LSS kdkBn prior to
G adi ent separation of the nononucleated fraction

M\ﬂte)rt ¢fREpsersiRg. Fﬂ}raglﬁg %atlﬁglof g\emowqug:d fraction (MNF) from the
Fii b dnmahW R B rAdd 6’5% lgccflpﬁypg@ue”dtm'ét) %Isfor in ?mlM\tlEs Whe MNF was

coll ected and washed tines wit 640 (G bco

BRI lleiedoend washed 2 @m% yitp&EMIr léﬁ@ é@@so &M) v Bénsad| gell pounts were

29y g i o R L BPOGEE6E s

HUCIBdc% Pk welle apd 2c¥d6 ivinbilityrL. 167 HUGB pelisseere gilicod in 1 mL of

HUG PSR aepRE et B Ralbr G Phsmln PR TR0y, e rucs

congells errecthed txybpenitally épzahoinrn Edngiteicomttolidd step down freezer at a

rate of -1°C/minute to -80°C. The HUCB cells were transferred to the vapor phase of

30  liquid N,. The cells remained in this cryogenic quarantine until results of the infectious
disease testing were known (approximately 4 weeks).

[093] MCA Occlusion_surgical procedure: All surgical procedures were

conducted under aseptic conditions. Anesthetized (equithesin 300 mg/kg i.p.) animals
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rate of -1C/ mnute to -800C. The HUCB cells were
transferred to the vapor phase of liquid N2. The cells

WO Zwehets i n this cryogenic quarantine until rESUU$204042043
the infectious disease testing were known

( apRERX SRR Y to? e RASGA - ok RSB Ml Qsilgual RBI-SHAEHsKAl embolic
procedure : Al surgical rocedures were conducted

und@ﬁhxmmt@c@mﬂteurtahs CneBasré PR PR stuskipsi(Berdaniean 906, 1998
N0/ K, Nefirol, BYIRLSNOTCRSUHLAEELE t @9k Mgy WB%Q' %ﬁg?.@w 17;

model” using a wel I'-establ i shed embolic technlq _
occBertwgan ¢raly i%thco@g@@nbﬂelm + (1 5225d9)es one-hour occlusion

Bor oo s s oo B gk e i 1o A g aodfifn e enen 15

Bor I'bng@nargt sizd of 1#@9tp Plﬁr’azﬁramle) Bf dechembdbeshwere, found to produce
52( haur.

obs‘]é(%n\lp%égé P/%z} 8(20& % inanima X %:1%1?1 g E?tg{eenogfo gg. tx heatlng pad
t hearldengttal t(ldl‘fnonibfér Iaﬂt)w madatcmame affood)htBniquanﬁe?élt -ridfmal hmlts To

auge were.found to. uce .C
VA BN e TeB R 2k Rl QR BBl RO 4AC A g Pasma pi
1B50@ecashrehents | were pachimid | eht alimbhlh@hmgel el GHODO)VExp Neurol.,

I T e R E T EC TR

PaGhtas Jsad¥emonitoflcpé s hhood Fﬂowe(mg NI Q@Olvﬁfcﬁe J3203)t705 80).
in each anlnal(gChang et al_, 2000 Exg
166094} 298- 36BICB el injegtion: Jihe RUCH ¢el K@O&?Qﬁfb@é%ﬁ*l&wn Inc.) were

ar t @ehvél aCFPIUSERlly wirel #5REd RPBLRSifuRas tlH§eeng§3(1000 Jpm for 7
nmoni tor cerebral bl ood fIOM/Ethg et "al, 2001 Str

182 (Binueyh- Bpility %S’L]ietHUGB’«dClLS 1g thmtrenem ldne dyeTmlﬂSllg@BnethOd and
cel | ed by amed
Gar 10 SRR IEPuaRRELE M ol s TR PRAEEr Fr Jgbii pose
r pnthiwrwag réquived ésr)a saXipidiol ietugedvits teledptimmtion.d Inifledigtelyhfter the
trypan bl ue dye excl usio t hod_an
con HPP&??CWX’MBE %dﬁé rB(%8 HCH G%ISC%‘ISP@F"%“ 104l solution in a
m M N THBR %oy isqidel %ér@%é&é@amn%%eﬁaﬁﬁluhéﬁéj tﬁeo Karfe internal

anple to be used for transplantation. |nmrediately
2Qaf t @fotidrpstephwbeip the cabelieBlaamntorasiseyiouslx insged. olydusiuage was 1

ce Htlsper ﬁlﬂﬁl&eﬂgqggnhlﬂedl@' ﬁglngsa%féléﬁ-ﬁﬂls ol pﬁm 8-gauge

I"ton” syringe, Injected Intra-arterially using
t helogdme i nt Behmfiorgldesting:Stmke Eln%ﬁmtbﬁrdeﬁtltsen kmbmbtlocbehavwr and

fi lr%”?ol?ﬁl fuél@é%nsgf %p§a Itglga?s%rtned :(]lge élsnﬁ,? gﬁuglaf ?clﬁglfg)ﬁmlateral
punMCA[oOBﬁ]; ndvhmento t@lond eide iofighe bddyrie ld&pla&éda eachabiitnpaired in

24 o R P AR PRTSR drmit o Veviet, PR a10-21; Borongan

ani emﬂzswgsmymeldlawav 88(6):909- Ncmrloxligaa%t HDVIQUEPhﬁmB&)I Biochem
and are |

f fhe bod di spl a
one%%tjﬁf?f%%ﬁ? fé)ﬂr%ﬂé?éeef 'e%olr gﬁ\@awre@pﬂa?m)i rr%%(%orlongan et
NeugQ11998 M4Rbrport, 9L®):3303-BatdoP BAAN 2@61 S’tlroke ﬁgﬁl)%x@m' Thus,

Behav 58(5):909-17, Borlon%an et al har macol

Bi 086 gwqgé v1ora$ g6t )mvgys quantigggive é]ppég;ﬁ @t{ geaq:ral lpcpmgptor behavior

30\Ie U(ru95§ PRkt Ac%sl:gt) 1%86%612 acBoiy Oﬁgﬁ%retapﬁlratuslg%%aml ation of
Neur oreport, 9(16 9; Roof” al, 2001 Stro
1) : I;_egng)g;cp) funghens, (Bederson test), semi-quantitative analysis of motor asymmetxy

(elevated body swing test, EBST), and quantitative analysis of performance in a

cognitive task (step-down shuttle box passive avoidance test). The choice of weekly
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t he present behavioral tests involve quantitative

anal yses of general |oconotor behavior (using the
wozwassEns | oconot or activity nonitor apparat uspGT/US2004/042043
exam nation of neurol ogical functions (Bederson test),
Senbe‘hﬂ%@ﬁi h§s@stsfn¥& Wd3ala¥eil 6h ﬁgvﬂ%&t RUdi&SHABRInG Yhat stroke symptoms
(el evated body swing test, EBST), and quantitative
anabsgeme aepargé 25 SPTRRAT BNY Feek altsgiroko,andt age taplstaxpr @sgth and
Shuglfsiaﬁle@% B3 Slé €6 %&tﬂ%@s&&%%ﬁoﬂ&@@n char 0?99%f Exp Neurol.,
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st uth9%d: 3 o2 1s Borlpeganisae!l., 409 DRIeysio) Bphayns 8(5e:80b7; Borlongan et al.,
pp n r we n
2 gs{d% PhafalR BiY }ﬁ&aggﬁagusﬁég})ﬁie g%r;pén%aggae? (f) édzoﬁé ?xp Neurol.,

over a non
nont 6662)2981306;t BalomgdrBerdl.o h¢rNatrorapqrt, DOIRR 2 &34 A\dBerlohgan et al.,

149 310-21; Ph
L08R OB P, PS8 B e
Behal;.199%PCéryb BRbod glov\CMatag €9(12)t1,322800ohixgoonNe uf. A00] Brain Res.,

166{2) 5 06;, Bor | Ne
o 1 DZRRTED e e ARV, Ben Showd 4 by SN RS of bebavioral
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Exp Neurol . 21; Borl oggan et al

15Phy7§}sb!n° BeHaV! 993 é@(ns&essﬁ}gl B2:51830) @awlseverarandqrgbrsubjected in
Phag,pa6Qls Iﬁ’gn%g@rgbggehav 52(1):225-9; Roof al, 2001
St r oke, 32(I [):2648-57, Borl ongan & Sanber g, 1995 J
Neul08§lcu , he drpusgan Iceptanagivtp tésh iRgaRens GO belrvipepl test for

lailét]erﬁglgn%t{% %%tas‘n‘t%%i@Ao Néiﬁgvy\éi?grerﬁltal %l:l}ﬁn‘&z? @bﬁé eral 2t Eﬁ)% Stroke,

t h e3442)t B8, Berlor@m edala bl§9® PhyGd@Hehahes &Q&);Q(@e]e?n Borlongan et al,

il actd t it haV| or,al
4 et e? rrrnnarcﬁ)lng e e>5<1} ? 2@ %E%o ITL A uce%cuécapé%w&og)r activity
[ SCihﬂmamn(aGharB@ ekted| at GBS r Dikee folB44rid) 1dobfiood; vanables were

Sor TERGA: Gl £308. Al Hinss. Bt AhRekagne, movement time,

52(1ejt: tihdh sfbed, wedtical tivifig %ﬁﬁﬂﬁné@ﬁ@ﬁ@t WiticaCity,i stéteotypy counts,
t est anlo@ls were tested at, ni g% i me. The f ol |.owi n
€

| ocHTRREE roty HPieaBPies  VRFRIYRE 4N dici Wiattogs and anti-clockwise

2RCt dowtibils. Dhaed Rére dbIfdcRA € Pery AOMHTSH 120ondFRMBREBBHS (6 PM to 6 AM).
nmovenent tine r est tInE Sp eed verti cal act|V|ty

vor®98al movdhededersq st isafongniied foJlowiing, thy piroeeduiss previously

nuniReEnRll AlRhEMY R B8 BifoS10% XeYroldi TRt 95AGKYY §)e Neurologic
rotations and anti-clockw Se rotations. Data were

col fcatet &y eaglerrgt Weg obfagied 1usingof stegts thieh fnsindg (1B dbpgrvasion of

6 A.l,}%ntall 33 sﬂ-zhgraﬁglqﬁ %tht—:(?% '%gg%ﬂ%)j?gf&épdnln@ygﬁgglmhng)

roce previo Iy descr
3(B| g02 COIlt!EBJGerNe bmdhmb retedction, Whigh ea@iresd the Mglity odfothe canimal to
sco o e - at Qb aj ' t,s . whi ¢
1{ ﬁlaéee E}T) ﬁg g{él? \?g%y?gnlgo(%&’l&g&j léjtéljafl]}g b§ i%g' 3 cm, graded from 0
(immediate replacement) to 3 (replacement after minutes or no replacement); (3) beam

walking ability, graded 0 for a rat that readily traverses a 2.4-cm-wide, 80-cm-long

beam to 3 for a rat unable to stay on the beam for 10 seconds; and (4) bilateral forepaw
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spont aneous ipsilateral circling, graded fromO (no
circling) to 3 (continuous circling); (2)
wa@ontosdiat eral hindlinb retracti on, whi ch nmeasRCEES1004£042043

ab| lity of the animal to replace the hindlinb after it
Q’a%p 'wﬁﬁ:ﬁqnéaﬁir@sr fé LMhQMo golt;iQmﬁ) &mnn%ﬁﬁl%fir §EQRE graded 0 for
i nredi at e repl acenent) 3 (replacenent after

m ndfas vithy nqmlalr @mpatyem&mryg bepaiomeahfare 1at napblehiol grasp, with the

gr f a1 § QAR Which AUEESRS d of about 15

2. ch%ta&sdgﬁ]e %)Jr fngng be%%tolcs for a rg‘?erﬁnlgrﬁo K a ot

st alymmneswteemamsqfsementodayemmgddednt@ e4% Dincurvlogisl deﬁCIt score

or asures the ability to hold onto

% Z@Pﬁ%%}%rgﬁeisgmg e’e{ﬁr od, graded 0 for a rat wth

nor [oas] f or epﬁ'\hc Mpmm@v@ehmdlmg theanBndldry igs tadtandredvirding the

tes gec? é)\l}]c\# t‘h %Vem%s nggg ap aratus%%nss?s?e& O%f'i c{egrni‘l?milés box (40 x 40 x

m n3g.£emp nTl&eaﬂimﬂS)mgSMWKisﬂylp atnvehiebasedatabe fai, apd\edevated by the

ool Pk FenSpafi e 5 i e R 2 RERRH H) Sy Fpesifiee. The

1G ai dire2tich 6O KenggeitHer 1ot draipht, o:vhs%uﬁtéteowthrganmzﬂb #ead moved

test appar at us, consi sted of_ a cl ear, Pl exi.gl as_ho 40

494 %Wags aepfem’ate%h L0 degrens from dhegmidling pasitipeaf aﬁy‘lgﬁly After a
t hesikag @wﬂlfg {hB @nindil lwas Pe® bfkaihaRe Pixiela€ vbRiahd 'dﬂé\i/dd to move
the animal s nose was at a height of 2 inches (5 ¢

aboffeely frs 39 sesoade priorHe refpstidgt iTHpseoteps meTesTRperded 2 times for each

| ef £nih1. rN&Hﬁlly,Vﬁﬁc@@férﬂl%%yoi‘WA ts%g&ﬁés”@ﬂa? ish %dsafﬁg\ﬁ%ﬁilber of
Si de\/\ﬁys appr oxi mat el rees from he m i ne

1hosingsntoote efe a%aythemahér Pa7§%n‘g‘{1@£ biap eglicatersel Sasyings in one
V\’asdlfgcﬁ&ff‘%d kthé &h&ﬁlﬁm %% kr@dlé%%sain%@ﬁk%%@s%ﬁtﬂlzed and it

move free seconds prior to retesting
st ewss m‘rctethatel}zié?étoeétﬂrozﬁ animatslifplay Fddhbiasadrasling activity as early as

Nor spkay Las,
N2 b BHE, E oPARY o RSB bl movr
ri gsymmairy 58swblentgr lop ge suxnthooﬁns &€Borldnggmiengs, 19950Ptgsiol Behav.,

2 S  Boorighy b o3 Fhartigkor WochGmBendy Ss2 D5

MCAP99jt r oke amima$ sveeh slpbm;ce@?&%d@iva&e@idm Netiag bs dederbed in

e o P Bniente ) |y st ity gy, gaining

st ahideeshﬁg wdie chied loit mrgtars&p(@%lp@ﬁg&mv@ta@b bm&&% 27 x 30 cm;
i ol hav 909-17; Borlo ‘gaan et al

a HavetP T &eﬁé?ﬁdéeﬁ%k?mglaszmwexzeﬁ thorm shejf <7A?r11’f ol § 9.4 cm)

25Neri§ 162t QA WES Borh& JTARSbME BYEH Slappity &8 el fatfRS, the rat received
descri bed |n detail el sewhere (Borl ongan et al, 1998

Ne uTEATsY foot shoglofappraximalely 2 HB%. genergted by 2l ﬁlg’chﬁefambler BRS
t eStdrRgeMRS. %C@%@b eﬂccgﬁ'stltldhsdf'?ﬂe BsiSis %a%&ﬂnﬁﬁﬁﬁ'o\fﬂle)amount of

avoi dance box cm Lafayette I|nst
madémeft tekethe gllt wemmnmném glhti@mmoatlmmusiv $orad minues 5 Tywenty-four

26. Houls lgter acrgtlnt} ?ﬂ tlt:sg g@%? s P&e@ﬁf?lﬁgﬁgﬁg r&f tﬁee lgt%(nn exactly as

Upon steppgin orm at 'recelve
3G crefdrk @ud fe@oltdlrghb@ katenay b stsp- dwrehrpasaraﬁﬁp agenvénamed 3oyinutes.

o SRR SR B e A o gemin o
anothe tasbfas early as 24 hours post-ischemia that persist at least up to 6 months post-
ischemia (Chen et al., 2001 Stroke, 32(11):2682-8; Borlongan ef al., 1998 Neuroreport,
9(16):3703-9).
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time it took the rat to remain on the platform
continuously for 3 mnutes. Twenty-four hours later, a
WO aioensgiohn test was conducted by placi ng the retT/O820041@12043
pl atform exactly as before and recording the |atency
to pi16d- down SERRSMI ShIYR: ahEBY¥haRbTA1QEords, HuRbE St sulVividy HUCB
stroke animal's display significant inpairnents in
acq@pked sells aad dhesetexpressing ecifin @henpbpicamagkgrs gndyinfargt volumes
houg,sre AR} 7ddSSHEHNO VRAITHE §vai &si%ﬁﬁéaﬁ&%tis Waf 2095, Post-hoc t-
mont hs poStischema (Chen et al, 2001 Stroke, 32(1
1) : g e perfgmed dergan-vase wmpangogofbe didternbireatment conditions.
%( 1RdRS03-9) . [0100] Statistical analysis : The

ehavioral scores, nunber of surviving HUCB grafted
cel [030HNd t hdPseyiax prudss i af ghe pliets € HEhat ytpoke demonstrated that

mar kKer i nf t sin
o A BRI PR ) e, s
Poswedkqeeribd ef timedCherperdl.o 20 dStfake, 3241 1):268%-8; Willing ez al., 2003 J.

conparisons gf th i t.treatnment conditiaons

oo Rirase e Bsebtf, A o7 ol b Bl EPchira BB st both
10 n mblookad demitivet fuadtied vidiatordedtad ki aingleaarly eime b ost stoke

not .ocgur..i diately but.r oyer.a pratracted,

v Pa PN SEE TR opbiireElEh ) B! SopEpioduce more

SI;Z(Mn)édﬁa@cggréc&'zogggt %gﬂ;c;ftg .WhilaEIU(Zf@(&ansblanMdr_@%re fe€fective on all

esear ch, : - . In the present studies,. .
beh§¥ di-al 19 dspefith Wi iahssrdorelatiyg CogHmplsviscsiving tstigke only),

Ver &niiiifs IR ablsewith REhitd Prddicdd HE iRpeRiveRNRshile Tf YéRavioral
day 3) to determne if conbining HUCB cells

i.e., _ . :
1§(Ni t1comenn| Steakersyres peiordeficithnmeasyrethiypeiecst BIREPT PBISIRALTY using
ef f @6 bRvatdlivify bl Bt AR SRhARERALARE YT R4, Wheh HERH %8s were
on all tests (T.e. no benefits were observed rel ative
t o eombineds withc miapitel andr edreinistargd) intracarisriaibn pAUEB Figure 1A).

cel ' ' - b ]
oGO L O UL, M B RSOOSRk hove
me a® treraldowgrdp e reslsetionnip koquisitioprtinest (py0.0%3, Aggurd BB )eind wa ealysis of
2 OBt hf ome YL o U s A2 SRR RgteRtn time win
adnintra-attaiad edministraticar (p<0.09I(Figued€). 05; Figure 1 A).
Cognitive deficits neasured by time to acquisition of
a passive avoi dance task shﬁ\xz\ﬁlled 2 trend towards a
reduction in acquisition tine "C%:ﬁ 072, Figure IB) and
an analysis of nmenory of this sane task revealed a
si ghrinechitination o the bloedbrein urrietvatht mamitol signifidantly reduces infarct

intra- ' i nistration (p<0.05) (Figure 10).
Exa‘ﬁ’%f'fgg]%ﬁ%?‘%rgg%ﬁ i zation of the blood brain barrier
2 tI104nni t olAngngnivEiesmated gs desctibed & Exafreplect.

vol ol | ow roke imals were treated as .
destiPilcd i noiuhispitibor HELEL sl oipBl ok Shibiphctioned

cel tissgsafere examiedat 4X ma@nifitation Yok digitiz&EasingdBCHbased Image Tools

computer program. For estimation of surviving transplanted HUCB cells, sections

were blind-coded and Abercrombie’s formula was used to calculate the total number of
30 NCAM-positive cells. Double-labeling of these human-specific antibodies with GFP
provides unequivocal identification of HUCB cell grafts. Alternate brain sections were

processed using antibodies directed against human neurons (NeuN), glia (GFAP), and
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tissues were exam ned at 4X magnification and

digitized using a PC based | nage Tool s conputer
w@emgosams For estimation of surviving transpl artBUS2HHUGR2043
cells, sections were blind-coded and Abercronbie's

for mgoaemyté% Qo- f)gtocﬁlv&llllpﬁ&@)t}ﬂi@ dﬁﬁtraiuaﬁumpﬁ HUUB. Additional

NCAM posi tive cel I'e- | abel i ng hese

hu nﬁﬁmgaffelgrpm, sectipns WersdIresessgd €91 I-tgnptcpqybq p@n@@osm to reveal the extent
unegui gl dahggéqt ickil Cc@ﬁﬁt? e it LR lovehi ‘;t‘l];et fumber of surviving

Alternate brain sections were processed usin
ant HD6# graftadi aels theratigped B ICTh oetlarihat diffesmgiatedieiopeurqgis; glia, and

G-

£ RO ORI Sl B Y A0 RHRACY Wi v
sectsedris cabulete pthe ¢@slsmuntiep of Hemanapesitive cellsdBedengan teo al., 2000
ng gllu sc1 gXtngl\%ggﬂg t6;‘:1 gioﬁlgrrﬁ%lln g‘a?nla 8%9\9/ C@eli ’[C%gﬂtgﬁ,, Vﬁf)el 53-9).
ar aUtlﬂgi ag NIH Smagihg syseeni, @ Codtaihih R ac ednidﬁctb(ha)t measure the maximum
diff en iated into neyrons, glia, and .

ol | BEHICFHPTER Proach angnal; TNt 9IRS WA ulatsd Ag 20 pkihickages of the
d\beil{éépgrduﬁm St thO iRt fon¥Ré M%ﬂdorslﬁ s.ﬁ&ls ¢lh B gmilb@Ah@; é}l al., 2002

i mrunopositive cells (Borl onHan et al

Ne ufels Efanspiang, 11@2?9( -9) Barlpngan @3gt.| 2903 &6 éﬁfanawlant,lm 225 -34).
Cel 1&{13”39' EW}tnle be%\%ra]légox%é'uhagsd c@rﬂls{gh{}{ géﬁtﬁﬂéedqlgsmg HUCB

system TTC stal ning was con to neas

maxé¢altamn stroke poimats (@heaetlalh 2K Strake, 3(11):R6R2e8; OV illingl eti b, 2003 J.

was I 0 hc f, the sl

[sulr\ln&%%’ &#ﬁ gé Sg?ga?% | F(/Jgr?ngl(réedg ’i ﬁg all%§ rg halg n%:stl |Lu(,gé§&e(dxm%‘)t ] HUCB
15 Di trdinsplarts tieer capdbl@abf red@(iiy Bérdt vohanesiplthost same animals. The studies

11(3) ;251-9; Borlongan et al 3 Cel.l. Tran

12(3) fhﬁz%‘“ﬁﬁ‘ 1““?‘6‘:‘.’63]“%{“?@ B‘éﬁ F&rial iy ﬁ‘?‘ﬁf“ﬂ‘gsde“very of

beeHUGcBn&trﬁltgeﬂCAyodcmpmﬁta&d luﬁteng/owd@Boﬂ:mfdraed tissté afk Bromoted

ani nal s (Chen et 2001 268 L
Wi Pﬁ“ﬁ‘@’“%’i"’“&f‘: 53 650y e RGP0 Mo ol diedR 4 showing treatment
73: RABIBEIGCB #enanitsy. tAlhaﬁlsmate& wag eRiEsl céltsaahd Ild&iRtol showed a
transpl.ants. are capabl e of redu0|n%P|nfarct vol une

20 houeistsali sigAl iraridb=orte ANQIAD o fedygiion e aige of inarction.

i nvention have shown that intra-arterial and
i ntravenous deli very of HUCBxﬂyplieBg MCA occl usi on al so
limted volune of infarcted tissue and pronoted

neu ction when conbi ned, wi t
1 B ki e Blop B TR T SO e Ses
Ani weak@rdphraicaedny t h HUCB ceI I s and manni tol showed a
sta i cal I ni fi cant 05, ANO\/A) 40%
r ed{%@#]on in éiggrieazg@ qesﬂ wps gnd ayE)?gﬁ’pW@ suggests that the
2PerAeani ¢dig akd @ifhepfexélﬂﬁé bldaed tphicrerieas b e dhrdaBed tissue or are
ificantly 1 ncreases neurgtrophic activity

manni t ol
[ 018&yating én%’@%aé%vels pf [teehig getfatyu nkerlcating shey phove dpeaggparate

SUGGERESS atdi@tcohfignddUER: ¢hbi rﬁU@ﬁ Relis SN afdtoR produced a
direct trophic effect on the maged tissue or are

el evenifisrgt arvdwgrRstive | oicel éFr«gﬁre@ r &pi6i)c Tesd \siudies also revealed
Re pisk&:%%f@?faﬁ&ls%% A Q%la UCEB r(f]‘fc %dh%lyefbogg @z}x@rols, data not

confirnme conblnlng manni t o

3Gr othawed a

[0106] To confirm the potential involvement of trophic factors in the observed

neuroprotection, one set of animals received MCAo plus HUCB and mannitol (n=12),
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significant neuroprotective effect (Figures 3A-C).
These studi es al so reveal ed associ ated el evati ons of
wheasnsdievel s of GDNF (i ncreased 68% above cone@miS2004/042043

data not shown). [0106] To confirmthe potenti al

| NVQLYEIRREndfroty ORiRal @‘FJZ@)V Werk ﬂ‘eit&ﬁd@ﬁfc%ﬂy €lept that the HUCB

neur opr ot ecti on, one set of ‘animals received o plus

HUCBIa nwerenskiosed  tonantibpdighi againgt NGHNGLYVED 1andoBDNF prior to

an| 0) -
{FBJ L%gﬁtﬁ‘nﬁ Aé’@ﬁl@lpﬁt@@ ahé e&aggﬁ‘st 1&1:%%51%? 158K %}e éx@@etrthéc:l’(Flgure

S were exposed to ant I es agal n
GDNFB and 28DNAd ghe b¢hat~'®ritl raah dysitelegienl iportecting effects were completely
nt ,cl.pat t

SSr el%}g%l{%gﬁ( 'p_reg%rgtr&%e EY) deﬂs gaalhlhaAt gs\s; Ito\g?ljg 1% factors. The
hi scbbsbnvgd datrepems eiot trvpahlefifaetotss Iwmabdcbyrplﬁlefsel yising anti-human
bl ocked I eat ne Wt i bodi es

Co BOERITR Pilpdtt Mo Bholp ertidchon b mihed i 2R Sioe e
f acmthasrstreamma alhdaﬁbt incrdakd bogenburgraphicifadtertevelsionoc! onal

anti bodies, were likely derived fromthe grafted HUCB
cells, since the other treaknentls4d| d not increase
endogenous trophic factor | eVEIRY Exanpl e 4

Perneabilization of the blood brain barrier with
1Granférmekbilijatinn pfrhe bloedhbrain lariemyigh martnitohwiel intHyEBowse| | s
sig y 0 07]
Ad u{]dntzh z?ﬁ‘wg _( H'i'ﬁ IBB(%Z z {;}ﬁyz{n ncpe{zzee% Sn% }okrg{)ﬁty ‘%tzvz i ght
MCA0d@™!| usi OlAdbb maEeOSmagua{DasdeyDans wege SIUbjectech&}ﬂrght]MCA occlusion
occl u assi
© hetor 89 Piuilr oiRbE mABRE b 3N, ARRaRAGs faRamtls afigned to one
of drMﬁ‘ch(l]B@ﬂxg&ﬁﬁttmksl Sinfraveildis V) mjetthmkﬂfdﬁﬂtb I(EOO[OOO cells in 10

arr per biljzer (1.1M mpannitol at =9)
£eh'1‘ h(wﬁg‘f Eﬁ%& aTfiEt PEPeaPilizer QhéM ms@ltohaaésc rh?> or vehicle

ve thﬁJ)s%hﬁE B0ferbd sthe OFBY; =TB IV tyehicRlaRAe ALEIRE TVARannitol alone

addi tional wei ght - nat ched group of adult male

Spr@gde %Wdéxpﬂﬁla‘i’@g}(tﬂnai@? group efadpdt made Sprague-Roviey sitss(n=10)
(1. &rved RNpiitiveK&ntrH® rh LT A0k AL B6n-trAR Qﬁ%@,oﬁo drug treatment).

treatnent). Behavioral tests were conducte _
posBehgviork desthayers epnductdderre post-sirokeadyndlend Weereafter, animals were

ut ' N c) I j H
2 AT i PP SRR e o
| envitly GFBusiap medatﬁvlrﬂrappmacthprtqr zmszpisalantatﬁdxnn atlow aishaiwation of
vi S%Qiltédé&tll oq"o Yevea ?[F\Jgi?jef?ec S on cer %ral rcatlcl)_| UCBrteﬁvf ] 80% animals

ere i nfarca a hew Set aAntnar &
p er(ngi ©pgy grovp) wers lsiﬂyamidetd tHeGainh eeestﬁmm regimai.ment

maPTEl: s vo sV Wk R AR BB @ IS e no

250bstenefie weed oiseived rélativei toRinfindlE/eEVing Gtrokd @K $), @Ghbihing HUCB
conmbi.ning HUCB cell s with mannitol produced an
| mpele S Bemge| Pradtsed parmpresn Progk Q/fg?%lavwral recovery. - Stroke-
St riafeied thotor defidits Ahead@td By péiceniRR oW B@%n@ﬁyﬁﬁﬁg @Htelevated swing
not or asynmetry using the el evated S\gwa ias test,

mertéassﬁegnrvﬂec%wﬁsanﬁhéfﬁ%@é 4y2230 oshgm Iscwee sombingd with
Conim@el (W, },139.81, p<0.05). Cognitive deficits measured by time to acquisition of a

30 passive avoidance task showed significant 16% reduction (Fs4=22.36, p<0.05) in
acquisition time and an analysis of memory of this same task revealed a significant

28% increase in retention time (F440=24.52, p<0.05).
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manni tol (F4, 40=39. 81, p<0.05). Cognitive deficits
nmeasured by tinme to acquisition of a passive avoi dance
wao zekoshoved significant 16% reducti on ( F4>40=R21/882004/042043
p<0.05) in acquisition tinme and an anal ysis of nenory

of fobsy sane WRkkehSNGA €y %'agﬂéefl'r%ﬁ{%d gs%g%ﬂﬁéﬁec@ﬁsein stroke
inretention tine (F4 40=24.

behenimals.aio reparbhas gt demonseaead thas p’fﬁ:}(@% transplanty amx@Bald@M 1gducing
' n ﬁl@r&Kf@lu nqﬂtfbse End aFﬁB'E 1§e lglfq'g rI’(’eﬁUéﬁ '&HH 4M@A%qlrﬁl%tvolume

ransp ants are capa educi n ar ct
voI Qlﬁ‘rmfﬂaﬁ@d) tistugs buts aply \almnnmr@lnqdewh manngJCB% akerb2-hly p<0.05).

Sl LIRS DAl S e YghEh o
t r eatiecdlommtlhe WJ@Be oéinfgctamd manni tol showed a
St a ?(QI call ¥m m[ug(il-& arrr]lgca O/(Eﬁﬂe Cﬁouresc%n@gkgper@ggpy revealed no

rction. MTnoNi St oehem ¢4
ep| ddtmubmsneﬂﬁKJBncenwﬁcﬁpybraleyeﬁlchhnnﬁaldet galagdhierl stoke. To

H lls in the f t.3.d .
COCEIEH e Posh P Rl R SR BRTEL R Bl e e human
10 enphebibﬂyp’é lajgd tGERPO &belingHakids mrgblantbtame pafdel Etiikd ekpoIed stroke

Sasgﬂuinég ?@%ﬁgpgge?é{aﬁ%abeé%lggry i—li,‘ i an gl ant g{);)n%tlgwas found that
st emaafadencRyidlyl yteficd RUCHWRs |“fé§63pdshﬁ/e@t lﬁbeﬂédlmtﬁlmxdmhﬁ specific
was_found that intraparenchynally grafted HUCB cel

wer ¥CHYS prd GEP yvhlcébmr%ﬁew‘feﬁ lmﬁaw g%&msptanﬁmlgn dlours to 6

GFPmbhthe br g&f %a%h@tﬂ)n?vﬂ) ch&:ﬁgha{t #IUTEB cells might have entered at earlier
ost transpl antation (i.e., hours to 6 nonths of graft

Lvat parigds offer straks and eliad ctuﬁaz thediBaseairemesgogrddiigna animals (n=30)
ent WEe @ulﬂéctégﬁg'hh@lxo BEJ LeQdSePlithEl I@%lmhﬁﬂﬁgf IV HUCB plus

during t ease progression, ani nal's
( n=ma@nitpk thengatjopdy sagrificed\MTA0 2ah B, Récanid\A8choaist dfter sttoke. These

Bl M08, Gl MRS AL RS, i T

af ttegetlsetrr dllcsc reﬁ'lﬂeg@nﬁdnﬁdt mMriphetraﬂw edmialseoed HUERI exdls did not

det |V HUCB ce th k
2 ogphae St bttt VIR bRk RLPertonor al 1 y
adnjoniHgt er ed Hrﬂt&IBglc ed¢damimhition Naft syeddsS drshsbhtoad dfsapost-stroke

barri e wi th or t manni treatpment. [0111] ,

P S e R RSP T LGSR R 2 Syt ot inthe

e B L ore st bt
| S S S S, |

heaﬁiﬂf%t SYrgv o\f% Rt éH% eaRity P!éfgreﬁr befvgerhthepe /2 Lqupyms. wihup, mere

290 kit W ABCBI Edls- inQhafderiphtiali MpdnsVE¥Sari@hls that d1d not receive
significantly different between these 2 gr oups

mer BafPl Va1t BHOUh kIR S TAPTPieetiqre rHdsh statmng i g pigietect any

of @Rkt M ilbFroRRiticnecei ve manni tol was not
enough to produce neuroprotection. H&E staining did

notl0ddt ect ahy th¢ sabsencelaefadeteetalle t dWEB foelisman i tbe. brain, it was
[ O%thkﬁzehnﬁat%éﬁcﬁllg elt%?t E%e%b é_cl lﬁgleh‘gﬁ orrln thg' %amaged

hypot hesi ze celr
K113% etnssmjmaeld\rat@ccmdogmplm evad$ bEuboplon adtivéty.d Bepayetd sets of identically

treated animals (n=6 per treatment group: stroke then IV HUCB plus vehicle, IV

HUCB plus mannitol, IV mannitol alone and IV vehicle alone) were used to measure
brain levels of glial cell line-derived neurotrophic factor (GDNF), nerve growth factor

(NGF), and brain-derived neurotrophic factor (BDNF) using enzyme-linked
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ti ssue or el evated endogenous | evels of trophic
activity. Separate sets of identically treated ani mals
W@ eoo6/0fa15 t r eat ment group: stroke then |V HUCBP@I/US2004/042043

vehicle, 1V HUCB plus mannitol, 1V mannitol alone and
IV Mﬁﬁﬂlﬁk&béﬂt qeﬁ} (BEISA usg@blfcamgems WbEved lidth %eEﬁX@Isaldeés again
glial cell line-derived neurotrophic factor ( F)

nerspafignesiuthatt germbjping NBPCB sls bvigh rmepaitply quioduced “a  significant

neuﬁe‘ﬁ‘[’({ ARG feﬁ&tt QFlgﬁéq\F}heH@ 5th@ie£LREY edled associated elevations of
lin ed| nmunosor bent "assa ELI SA). Replicating the

aboweindavels ofs EPAFafinsress 5 A ab@'mq@ntzdmf Flgwecﬁ)t Hdditional studies
scon&us{ghéwmw{éﬁnﬁ,@'tﬁew Ls%fcga AUGE strgke animals that
si gni T1 cant neuroprotecti ve ect F gure 5). ese

st u@t@@dstHUCMIrmilna@smcaéttdemmedtsed btaimlegelp bf GONFn NGF and
ev. [ A Fl
}§§§F %E da?qNFu d‘?‘@g% Sgas ?Lésré?é %Yl%g%?@.ﬁerx}? (!}]a 5 % ﬁlécgy{x?st-stroke.
t | nfodiBlof el Fumily,ahsblobd tavelplof GDINEG INGITS ahdi BEINFokere measured to

ani hat .recei ved |V H and Ritol, revea
i nc@h%re ntg? &VEYS O%/Foiﬁgcgﬂhgﬁgﬂl& OBHNEKS: ‘H‘E@ {n=6 per
1ut grO\liﬂ)yveEDN‘EJdmﬂ t& the k@hé aagicdl/ daighsgither as atd)&y an®Pwea @utBanized

Rt b Aot FLS A ariedior L g AR oISy feiecin levels of

SOUﬂié‘;ﬂhldeactdiQ ﬁbtnC cfr@@dtﬁ%sblod&dﬁﬂ btrak8 adnnﬁilﬁ qkae réd¥ived| istravenous
er group) were subjected to the

surlépggl Fravuplur agnral actogBebencadrieciabicaiont]s Ak Hpplie fstors were
dayobaiadd BEmS{tfoRK @ninfalld Pfecte@Vake dith OMtrdvbRGAsCROVS grafts alone,
controls) but detectable | evels of trophic factors
15 r oppwtitek aloag, ion gelnele gleng. nThetnesirbera rgans skidnays, lpegse prdogpleens)
i nt e a R c agh :
det‘g%tg a@?lgsﬁsgygﬁ saglgf 6%? é%lﬁ%ég fact o?mﬂislvelrvgreog{agla ng stffificant
f r otlevatipsk@ 2 i terd68%i abpeq:ccmros) tierer daggcted inritophie efpders in stroke
H f t I
The taellf R mBleRH i B, S8 SRR pIBY mEGE of s rats alone
vver@rrtplamd akls dhoeel thah deceivRd Inatlumltcé dildﬂUGB @h&iet glonge (ren-significant
0 banific | evations (125% to 160% above
2({:on Fo s %f%ﬁgdbav? ﬁgla)eu n trophic factors in stroke
ani j0dl4 t hat Iveddivesd ofi HUEB twhen Hdaibingdafutith }n{alnﬁltol promoted

rzg‘gel“{'})%&’t?ﬁ&ﬂﬂu% I%gﬁegﬁg) a?c%gg)ﬁ%@{;"g&gw c‘gls, which ntnqun?gs those

E 3 Odeers irgcb’thefjrlré:p&jaﬁsl ukifg ]Erﬁmi? high@fdoSéko ai30v, eoo(;edntsy ﬂﬂ I3) HUCB (|Chen et
114]. 1V _del i 0] en_conbli.ned wi.th nmannito
0hY S0 o2t b Vit o LUR B OGSO ence Rescarch,
25200730@@5 BMC)ZB ceI I s V\,hl ch mncs those seen in other
reports usi n hi gher doses (>500 000 cells) of IV
Ithen efn af*dm%owh@t % UCB alonsgshopg gerapgutic  effgets when
et ézlilmlm&@&a 24 A41Rab 7hy NI Qlﬁﬁ"jr @@Sé‘ﬁ eﬁﬁﬁe%&lhsuol% 32:2682-2688;
296- 307) . 0115% In addltl on, HUCB al one
s hoWslhtlm &k elp 0P dowsngl tl‘éeuws@mcad%ﬁsw@x @B e Thbures al., 2002

Il Vs 9 t 1 f ?’{5‘5831) (tg’g' %P]dlﬁ‘%rbgg mai?ugg)jr aﬁlg? lfse used clinically for

32: 682- 265 ‘et a Journ
30Ne Lhymsmslealeethélemeaﬂg\hed fp8 the 201k 8 (VE ;adininisi¢redB howd@fer the injury.

Although the delay in IV HUCB transplantation led to grafted cell visualization in the
brain (Chen et al,, 2001 Stroke, 32:2682-2688; Willing et al., 2003 Journal of
Neuroscience Research, 73: 296-307), whereas the present early IV HUCB plus

mannitol transplantation did not, both strategies produced neuroprotection. The
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Cell Transplant, 11:275-281), the addition of
mannitol, which is used clinically for hyperosnol ar

wa bwsapyis al | oned for the cells to be adm ni stBIEBUS04/042043
hours after the injury. Al though the del ay in |1V HUCB
tr apnihasy of &y U8tlely0 ofkalst £tbr Gbke WithUaljhZiadRitd1 s that an
the brain (Chen et al, 2001 Stroke, 32:2682-2688;
W | $ihapced thesgpeutinfyety pereiicedyferqi] infarction svas pehievad.c Rinally, the
73! prd Skt A0t ' neWhIBFoRR ok Reas PhEREA T wiiRul Ymin¥nbdubie RIS which is
manni tol transplantation did not, both strategles
pr oginedlly mequisip fert leng-feon . gralfh@m\vdrﬂné&te@ﬁcc@amved by deleterious
del Lyerge of cells after stroke with adjunct mannitol
I's that an enhanced therapeutic effect, i.e. reduced
cerebral infarction, was achieved. Fi nal | y, the
present acute neuroprotecti BRmMRK 5i nduced wi t hout
i mmunosuppression, which is generally requisite for
| ongrbebrrimbatir ﬁéﬂwdbvz%na@cmw& HECE eag,aaﬁ%ubéa motor and
del eterious side effects anpl e Bl ood brain
bar‘?qgél”dér%‘é?&’ jrisgrake erirelei | i t at es HUCB cel |

gr afOtl 16 n d ucegn i Qhlaf HQW@B&W Y8 RS 9%’0%(%5' lﬁh%{ Qlkf%covery n
anlnals Ollg% I ntravascul’ar deliver

1 orpdent snadels & stenka) althewsbnthe secovery igge tpamab(ﬂhsn efal., 2001 Stroke,

45785 BBy 2O KL KBGh! s HBD e
I\Ie uthe swmh&f HRECR aellshn the SNEDE cadtyted Wrth belasiord rdChgery in several
sur Xrlu}ﬂgil m?éel% § %ksieac’seé &cﬁlgglg%é SFr%Pﬁmglglfyaéa ngﬁggs that co-

behavi oral recov n sever
di sshsestritival uﬁmgnmﬂ rmkpennl@alﬁllzem}reab}po«ﬂajranl buhiicrap@guces an

1 ot fafarrieRt (ahifa BR) b bieviot RRL e Dt chicved

( Wlhtvhh HéB:BiGQﬂS Rlonél Eﬁlhfﬂv stﬁc:hasi confiaf ifd yxtaethowd dafaddy determining
achleved wt C s al one,  Furt
oo niE Erieat Bt g 6 s i R byPatiatab ek T transplants over

ext £ohgdr@l Wah®hpsranif time. augment s t he behavi or al
effects of HUCB transplants over a |longer (1 nonth)

perM@@‘ﬂgﬂt time. Methods [0117] Rats initially undergo
2¢hamsyr gery R@&m‘i@ill}o&nd&tgb QKefn &ugafe {=40)or8bke Atrgesy (n=40). At
are

hours post-stroke, animals (n=10 per group)
r andBAYE PastsTghe @il el B et E@“Pbﬂlledwldﬁ)gﬂl pessgnae i one of the

Conf&ﬂl%%ﬁlgstreat(rge%t éo\{dlﬁb@(ﬁqvl BUCB QQHSO(QPO,?GlOa\hLIﬁe Eéﬁsi ac‘lzne Q1Iv

al one; [s'with manni M manni
at H@ﬁB c(elis Witlvnmxmml (bl Mam@me';ol &ridc); (3)) IV tanngthi dbre, and @1V

) R ln it b REG1Y S USR5 o
2permgfiy, i. milp ﬂpwghnu%M)peﬂd@r tCyoRipRiar A threxg tei € n@itoprotection

its_own s an addi ti.qn 10 .stroke, animal s .rec

oy crotT et ik 4 Ron b ke s fesie cvdp ok A slone over the

per18day p‘é@@éﬁoﬁ@ﬁﬁwﬂ Bpbhmtimecols Sty Qisg aAIeR AN activity monitor),

activit 3/
neurol glg?Bederson test), motor examination (elevated body swing test), and passive

avoidance behavior are employed starting at 3, 7, 14 and 28 days post-stroke and are
30  performed substantially as described in Example 1.

Results
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neurol ogi ¢ (Bederson test), notor exam nation

(el evated body swing test), and passive avoi dance
whahavsars are enpl oyed starting at 3, 7, 14 aneCRBSmey&12043

post-stroke and are perfornmed substantially as

despiified i n pRiIAMBAS ekpelBRSHH dShOdshdld Rh&! irﬁ?a'}?t[ebfal dehvery of

experinments denonstr at ed that intra-arterial deliver
of HUCB esdlp |re§tqr@1sbebm@|rab@hatwnov@m comhined githwhasnitol. While intra-

n‘?JteEﬁFdé’MvE& tagleffeém'eln?ea*@{)f ﬁ{e(rﬁg h?%lﬁ &E\Lén\ﬁgﬁéﬁs of cells

y an e |ve means o |eV|
conwehlnrthe @Y% tbé ue@IOf ghipvirouté maly hiee E:NSmphm;edu&ei gfmewhat risky

§ hi axr% Qafftp(ia' cdRire l?n the. c?ggﬂlesle%ﬁ% eﬂm%PQn ﬁ? ??ﬁygg%/t is rnjla%‘((e\ély easier and

sur gl rocedur e in ni-ca
| nt stdhe:mnwsthd abilitye twpﬂosidmigneﬁzthm dediserg rto almd CHISi | The intravenous
r et Q%R%yt %}ﬁtea? derl\‘}af%llel Q-H% 001% ma{l&navr\]f%th gnga:n%n\\éo% {slglrllé(r)oduced

HUCBgmﬁbdnSbemvmmhbﬁfermtrel@ﬁvmb tHU(i‘mcm}s tamlne %6 kdeln anmaim;ﬂed;l

si gpi.ficant havi or al cts to HUCB
o) SRUISIE" B Rty et o U ool gt T bseauen

10 urrRlsSunGi (Hh{ﬁ&‘tﬂ@bﬂfé‘ctsaire obﬁbﬁi‘feﬁaﬁﬁﬁbeh RheStHASQGURMt 28 days post-
trial un cong:ilrabl e effects are _observed between

t heStf B‘ﬁ@ 19F Egleg}ﬁp‘.{ CB@EW%rW%B w%ﬂlgwl@} also increase

bengfek the 28tdag @émh@gag)dHlp%l&ﬁ lstugie¥Velelt Iy RipPbrt Be cBhtERion that the
i ncrease over th 8-day testing period. Previous

st ufiingtiona) effizets, ol ISt feltShaémteObﬁceWt:.gé%tqrwgﬁr fime. It is clinically

fungidogialo @ét&ﬁﬁﬁ@th@fexm“@lﬁ:lhltﬁe SRS f PR U BIud frﬁﬁrhﬁ)'i are both
over ‘tine. is clinically inportant to determne the

1ext mfially @rqmr and eordings feegiow Qe HoeEelpivgdo eat arhieved ayith HUCB
botfjjdditially greater and continue to grow over tine
rel atlve to that achieved with HUCB al one. Exanple 6
Quantification of HUCB cell engraftnment (nunber of
surviving cells) in stroke Bxtmple$ with and wi thout
bl ood brain barrierpernmeabilization [0120] Survival

andogngiiadst HUUB d12ngmaliAbA Rl BBy eBlilife ddisPin stroke animals

prerequisite for functional recovery follow ng stroke.
I nd@é’dam{‘l"i’é"o@klfl@?ff brgfn begrierpegregbilizgayvery i n ani mal

2610 dR 2g)0f St rSQK/‘?va'l Snd M of Haﬁsgﬁnﬁu TREES Ll 1s @ prerequlslte

surviving H vvlthln rain region.
pr efoe fncyenad re@svesyy &lbmg %Tak¢ yIrxnghthefe}tmhef lmbavlmtayrmvery in

gtk m&%g,sf off sirdicc &E fi SHB8 iftbls S A AMIPRUCA Whthin the

SUrvi v
enhdanzaged lbedma\regwlal "thecmvsmy stuthies eysﬂanaauchboquadm@ the ability of

ess poNS formati.on r .
i he'%grge'{éﬁggn B her e %{ gﬁll?,ﬁl? Ca ?grl o %nqlarlllds urv1Y(al ]Qy correlating
2pat ¢rhatcsd cMIEtillTOldsl \[/iﬂilé’xih]andadtbshavmmllredolvyryuh)ﬁe data psdvade essential

Sur&gﬁl}{ingrg:cﬁ)(s)g-re%{)onss’g rinqjé rtP(e ées1gn c?f 1n1t1a1 clinical trials in stroke
patients.
Methods
[0121] Rats initially undergo sham surgery (n=40) or stroke surgery (n=40). At

30 3 hours post-stroke, animals (n=10 per group) are randomly assigned to one of the
following treatment conditions: (1) IV HUCB cells (200,000 viable cells) alone; (2) IV
HUCB cells with mannitol (1.1 M mannitol at 4°C); (3) IV mannitol alone, and; (4) IV
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3 hours post-stroke, animals (n=10 per group) are
random y assigned to one of the follow ng treatnent
wazogbigions: (1) 1V HUCB cells (200, 000 vi abl eeCBU$2)4/042043
alone; (2) IV HUCB cells with mannitol (1.1 M mannitol
at  ¢dplole (i}%)le | \Alfrﬁﬂfﬂlaisobvﬂﬁk&&% tl%n ﬂmmﬁrﬁ%uﬂpyéé%}t Cy&osporin-A (10
alone. Al animals will receive the inmunosuppréssant
cy cg&goirn- rdatly (tl].reusbgpksgudy pegod). c%}fCloyspctrh% WRAYCRYETt SEuFeRrotection
per bPH owﬂ*ytﬁﬁsoaﬁpﬁd ngﬁ 1'6%&0@3( Qﬁlﬁlaﬁqgtfe%r ?{:1‘3 HAYA 2Bne over the
ts own, thus an additional 10 stroke an S receive
cyc%éqyoppﬁsmolsﬂ oeodoy ehnimals 28- ellanired t ats2§ glaps post-stroke for
er S
For bt B GCaPR ER TROCR e Rl g Seling of
cel HYCBLexlls| iy jusel tovmcttaﬁy ideanbél thegocdtiohldCRrafEd| lls $see lentiviral
use |w identify the location of grafted
cel ec{o?é%%{eléé)}b%h‘%i ral vector strategy below). [0122]
Len[Oﬂm]r al vdéentivirad wedtemsysteent iDentiviswss wereesuppliyal by dr. Didier

ier Trong nd r furth Thi s
" eop g e EhEReRR an B By IS st opd S R ardover
16 0 ke cﬁﬂéag}?ﬁ)ﬂooﬂfbffﬁcl{acﬂﬁﬂ in\Geliyerpbf @DNE agwelney ;broﬁhﬁtmg functional
DSl RS0 SOty P ) T30 &0 258 B 7,
Pr ebrefinfiafy ddatemsRimss tHad tedstiahal i§ Bicsesstul & f@Mudisy infectious
succgésfu] in produ0|ng i nfectious viral particles

ex pYES SPHiglegepPiess eUEEr dBIHUCB jolly jip BT fihviyPy b following

. transpIRhth®OM NThik i@ ARPHBN LR d0BativiAk So nfanipiftd GFFtele*%?slon in
of | entivirus to mani pul ate GFP expression in HUCB

1T el HYCBrgeds.p The prpgeduses ysediwons rag dassribrdsy Db&omarmrcolleagues in
Tr I
Bty BICRSUES it SRISF 48, (A 311040 Newo
175(72(2)370-88)%) HUQB@llthﬁVIe Hedresneceistially bbrlebusifa the {entiviral vector
| ab ir.al r
| 8580, AR SR, S AL BTG Do sl e 6 mons
st afollewgdran$lantativh s foI | owi ng transpl antati on. [0123]

I stochem st.r. re anest.heti
2xyl E% e (13%@%@% %tr%l?narr]ee a(l%f % dZWIth x;§1a21ne (13

t hemg/}kg rifony @od \lmfaimuﬁ:a(4l4mg/k‘gl ian.3, ther @edised aﬁlhEEe&]Ihe via a cardiac

ol d afo The. brain i X

r erBEGT BleuzadY b P lape R RS PR BALmereRred into @ ra
| Nt ieraid et bm&éqlce@rmahnﬁ&ﬁm @iéhal AcBom| 1A Bh&lKnits isiBdiR in the
in the non- str t}ée side inferjor cortex to facilitate

mai MPETRKE S1dp Anferer §ogiex &7 ffashittate impntenpree efosaciigp grigptagion. The
23 NMMREES Aref imuRksi6r fxdai @ Binightin39% aaﬁﬁ,h%miyd@ BYP@er®&fbedded in

t hen enbedded in surgiplast formular-R

Par Sa*r&lplnsté%wéméﬁ Baseffinsmbedded sg@mwmwwm seefinaed S GM and
lus slides (Fisher
[ 012?1?‘ ter &ﬁB&Qﬁggﬁ%efS Astler! U | (Fi ).

ativ |ns are perfused with saline
foI 1063dd by Ntsﬁftapmhaf bramal| grehpatfusechawith Sedine followed by 1.5%

Do RBRHFEGR: ool 61 AR BhTac, TR 8O 4 KERelRh Gred for 3

3(1 heiwuts an.5%r paafotnmal&hyde and 0.1% glutaraldehyde then transferred to 20%

sucrose in 1.5% paraformaldehyde and 0.1% glutaraldehyde at 4°C overnight. The
brain slices are snap frozen in OCT embedding compound using isopentane cooled by

liquid nitrogen. Tissues are processed for immunohistochemistry using standard ABC
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sucrose in 1.5% paraf or mal dehyde and 0. 1%

gl ut aral dehyde at 4C overnight. The brain slices are
waompofaiozen in OCT enbeddi ng conpound usi ng | BOPESR0641©12043
cooled by liquid nitrogen. Tissues are processed for

| M4BMAbA, StRGEIFhaA tahibdd INI@CSIt tBstdedognitB @RI dpedfic epitope in N-
monocl onal ant | body that r eccla\gnl zes a

hun@aAMs#slcdoes EOté?ﬂPsﬁ aRset wﬁh fademny Nekeh M ge gthergodent gepdeins, is used to
r eagdie gtrzt}'teﬁoﬁgeb !:\éllg/'}M e Mt ﬁ‘ﬁfn (ERQ]%H% npétolee' 1998 Néuroreport

used to detect grafted HUCB cells in the rat brain
( Bo?(1 dvifa-4@1 Berlongarng g/ NIB dieutomport., 9@@123032%37 42;

f g@?ﬁg aﬁ: | %%%%% Sr 81;1 C??osta&gectloned

mrn t:ssyesgtraexasanﬁdl apH¥dmagnifpaten andaligitizadiusing agltC-4a¢ed Image Tools

nﬁﬂu? n_%)h%g n?ngordésg}ngtlu'i_lo(% sg%\ﬁl%ﬁ?rgﬁfa%gg ﬁ%dé*@e‘i’l@ sections are

I "program survi vi ng
t r abimdl—czmdede dndHUGBroc@hbie’'s oewila onsisal ¢o lohlculgte ctthd edtahnuimber of

o rNEARE Pkl PR Tbgittico! Retioain S ubpdisd wim orp

l(l heprevidesneqsipaal fdestifivatiorh o HESBWetl hprdHsP mrembltdjﬁﬁm sections are

unequi vocal .identification o ceII rafts. ..

AL Bt sing anbadiss el pdinst UBCER QR R gl (GFAP), and
ant oliedérisoctiet €Ot §0toagadal Phekvuypid diTRntaton( e UGB 9l Aditional
( GFAP) nd, ol i godendr ocyte {_lOI to reveal

phcHlIStpiR aigFotBRLATE PEReFoRe FRR R g dg rveal the extentof

al t @hdRdlaRb@d. "CAPEJuh@NSe EnBud¥PBeeRaMhE AimbiBReX Wid HUCB
and Eosin to reveal the extent of cerebral damage.

1Ce| graftestipells: Srceration @fi dT\HeB tes!ly diné Aifferprtiatedninter ngyfrons, glia, and
SUr Migbherdd e Bfaf deBishnS Gle!blind LH& " ﬂ(‘i Agécﬁinbké%nﬁﬁg isSused to

that differéntiated into neurons, glia, and
ol | it hedgbrumiRy A immunaeriositive aells (Boilentas stiatl 2098 Neurosci

COCLSLOTI S SR P B BB Py v

~ NeuaroNB inagirng, SystQIﬁQ"(m SR, is 2QUW0¢teByr theasgra theehaxainum infarcted

SEERCIR R I TR

t he[sﬁiﬁ)@frmmﬂfmﬁdxpa@ai naﬁmrahm sBRS uah)i (@iuonJAa{earep&l 2002 Cell
vol une is cal cul ated as t hi ckness of the sl |ce)

x [E’@ﬁﬁpéﬂm»tlﬁ@ 2hf- 3{@‘106&31’&%’ 65 2043 §eM Trngplantsl2(Heds-34).
m@)ig( Di | | - A j&fioet E{{J‘FP ZQQEu&EéclencIf angpl %Bltnbltned with

51-9; Borlong an et al Transpl a
12(@)mtzxzbw®41}emlfm 2'61}18 | antigedies idigectedRBaingi hunasr entigsnge Dual

24 S GOIRENGH cid '%11]1”7@%@0 Dh$ HRGAG ”&r%ggx? 'T}%Eée}?i ;%8%?)%09' 8etinitive

di rected agai nst human anti gens
cel identificationGRp dghukahiemtfronahost wmsm) kEHY CPr graftadesllan Surrogate

?ZI W%Jno%ﬁyéh@ﬁ% ?{i&e% ?cfdllﬁorllleﬁtrt}rx%se r}(o[edourp xgrsn%)le 7) will

i rmmelodey/t MBIV cald hHmah4 rrdrdnans ¢elln adﬁlucdel omrkeds.t hosleetalled

noted in l.e,7 1| eI\ICAM

col PP R R S1oe o AT SR G IR AP ToBons of
3(pr oarbis ese ahel 1ﬁdi]laie);6$ &ﬁna&fr@ poreyi £d subesixn as Tlitge regions have

regi ons SI lateral stri

co rli‘ré‘iéo‘é???’db?{j a{iﬁ%ﬂ @)Peé’cht tH%E?@ Meh F‘gﬂgt‘?f’aﬁfe‘”eu 2 e location of the

preponderance of engrafted HUCB cells. Additional tissue sections, not used in these

studies, are saved for future analysis if needed.
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previ ously been shown to be both the region of
infarction as well as the |location of the
w@emposudes ance of engrafted HUCB cel | s. Addit i BCELS2004/042043
ti ssue sections, not used in these studies, are saved
for future analysis i f needggdafyrp! € 7 Reduction of

stroke volume (i.e., cerebral infarction) is enhanced
in stroke animpls that rec UCB cel | fts
bl oBedustian of 5t POBMSET Sressh ’i’lz"é(H rcaﬂ")[lbw?yc it Htp e ahimals that

cel jdsbios HUB @D Ws%h%?&@%rﬁk bkRr paRRLbIlAYiom ni M zes
initial traunma and facilitates subsequent repair .

protd2¥es. WHSIng relielar ctherppies 4\ dpsph Streken horefully minimizes initial
53 ONghithL5Hdl tciRERY sthJQ nilrEpa RILESRs A vaiRIHAEB cell transplants have
behavi oral recovery that nanlfests over several meeﬁ
no eansidiealdy beeneshgwn tor rrpdice aceradwgl bekayipisl recovsry it mpwifests over
' ni 1 naY B
N HPALLERUTR 8 0L ALY RO e B T
t r ammueryn@ata-lpxe&ntm hezeim lanrh elsewherashivs iao ramefibratiom phthe initial
pre e ol | I
Wi t ﬁﬁﬁaanﬂslu%e)wpr 3 ﬁce a Egraceagi?ig% Ptge dgiﬁ é)&gsek&‘?%er%ﬁl ih%wed the
10 ecoongrigationiof RIUCHcallaysth mmaolmreduccms Imore taprdrliehajvmral recovery
Thl €w1H1 %ugzg%ﬁu I n;grteblg{l;g]i’ | m T(g CI 1se %y{q?l%g%g%g{aﬁon s1gn1ficantly
r edteducreg nifmst wiuse be aamiclpaso3sb.i Ngs tikgpittiat bf)thtrbthlcmg lesion size
damaged CI[CUItr t oke atJents S t ter
o { PRSP HiB R o PR L UV SRKCrATRE SR freiescficacy
al omen cd‘tﬁd boslgainddlvdie] eiRedsiehomdha@foneer ebral infarct is
in stroke aninmals that receive HUCB cel
1§ th bl ood brain barrier perneabilization.

Al t ﬁ)ﬁﬂ&]t e br HeBuctdf lof 8&sbrhll AR dRiPEmhfRted iR EteokR AR TSRk receive
for H&E and TTC and reveal the extent of cerebral

dandieB wllgrafisswith blopd braw burgrrorrrmeabdizalien. ofylterpate brain sections

i nf esﬁtmﬁ@leue Gt hidcalacl alstk bl BTC! £ BVbaV HeUWiBent Ih Gerebral
rational e for nmeasuring stroke volune at 28 days pos

t r afaspAgantBrainowgctions ghrepghonhthe rregipe @é nsf@rabl pigsused to calculate total
261CTRESH M R0 PR rahdAlle® fdr” ARAR gxnee'a@\élsop@s post-

recovery Is achieved at this perio ccor ngly,
HUCEansplantatigmafist based en premioins @tudpes@amsttaenefthm sthble transplant-

eff then r.e .0 e | L.nfarcti hg
B
Ad dgtafto phlls | ryanmtd)l passeEs bmﬁthhbffm henodeductiorlifi comyral infarction

redyce arction seen in a few studies.
Thuésqu otid' ﬁﬁlﬁﬁmfz ?t jgl%%sepogo‘ﬁ?nrsgfnt@?o&Up is used to

25lel [onesqt e theddiiogally, 6t Rekhoomr hite@hnnitel Gtﬁeflﬁﬁfafﬁ réduce volume of
manni.t ol from HUCB_cel | gﬁqa%éuspl us nma toI cgat ment .

Exaltf'd'o8 et fov dpd! F R G195 R Pl used to
Wi t delinedte BRI gos§iblb aBtrotcbtvedeaid 0¥ mddnnitol from HUCB cell graft plus

mannitol treatment.

Example 8

30  Permeabilization of the blood brain barrier with Cereport enhances the behavioral

effects of HUCB transplantation
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effects of HUCB transpl antati on[ 0130] The hi st ol ogi cal
and neurobehavioral effects of early intra-arteri al
walzlosoexys of HUCB cells plus Cereport into ratBCTIUSI0DH042043

transi ent MCA occl usi on were exam ned. Twenty-siXx

adufgy3eel € SAHEOkSoIdRIAIC ¥nd HelrobEtaPioR tﬁfﬁefsegf teer}r gl arterial
MCA occl usion for 60 m nutes, During the one-hour
occildivprrel BpCRweds plos Cergpyif dQ edp duingitangientrMEA| geplusion were
(1 AdlrhC Al TP RO D00, Sl Ht M
orAAV\)n(at lpegt t gBB per rre%%%fa%zer Ceel?'eatlgr e}epi) e)ceﬂ\% Eh CA
| V) occTisonifer 6Q)fmn®é¢se Jouring thd pea-houg @pctlaslqm, adm&ﬁt were §ubjected to
ve ni. t i.n_that oduce transie

Per IeArE S0 e’ B o EiSHERR0 08 YRRy My §isPthout e BB

M Npér@sabiledee catepbxlt (9 REAEY).aThE Bde- (FECdTERE, effaﬁe&nﬂ@ advantages
allowing only. 1 kD-size nolecules in nornmal  int

br aPYFT AREnAe. BOhRICSTRAt AENaGEs 1% BTt ﬁfrawefeplb%rhﬁ blood brain

Whi 6@ of ofl Vﬁl mfnﬁ@ﬁ Wh@ StilD Rkai¥e] dends painRabie rob@rﬁﬁ’g laflowing only 1

manni t ol m@(&e Behavioral tests were conducted on

poskDsize giolechley lrsnoniaph intacttbgain ard 39-pCklAgizg mokagnlss fnoipjured brain,
i's HUCB cel |

10 R o A R ol B A RO o ed ani mal s

wer B13Hed t o Bebarderele t¢stsaiwerd eopndustedf OGJNFSt-SrN@ dangd, prior to

B o r ' .

o0 s S35 s s

s upBeparafdxeB2if idehiidadly HAEBI animals pleenised @l rmaeumbram 1evels of GDNF,

i ne{,f.ectiwv s n

Cergtggf% }§D Cbgc#LIth tﬁﬂre élgsgol %call gsfe %i%gns paBallﬁlg\@/thgrrgfults seen

15 ecwubmnnlféﬂ dm&ssadrsdpmed not or defl ci ts nmeasur ed by

per not o ry u the ele ed svm bi as
oD ere SRR e R it e ettt ets mbining
Ce| HEIOEEE&&ISQ@WOIO&MOMA&&HuGQT Q@%preésﬁl’éoprﬁﬁle 6t BehaGiofaPkecovery.
itive deficits, asur ed time to acquisition of
g akieyfRAuged, i TRelor: detich kmegwa%eay PR Mot o fy MBSy using the

r edél@\takdaerlﬁ\g BIaS s ivier® ﬁgﬁlﬁe@uw Q&Qlc&ﬁby Emw&nﬁr@mm&ds were
an anaIyS|s of retention tine his sane

2Q eveombigedavidh Gerepert - 030bieiA é.Aé a‘é;%nrtwe rdefl@m msﬁsufqdrh:f time to
( P<RqBRikioh FArON s a@ﬂﬁlnk@ t%ﬁ Ghlit a lmgdgﬁéahfe Q@%ei-étdh&lon in

conposi tion conprising an effective anDunt of

obt #rarisHion fime (Prfhm Fightsi §B)cand ap analys ofaetenting tatrxf: on this same st

ef f

por el GERHAl Ry Bl b P U RIS Teure ) o

the cells obtalned fron1hunan unbi lical cord bl ood
p§onprise a volune reduced cord blood sanple. 3. The

conmposition of Caim1l, wherein the conposition is

i ntended for systemic administration to an individual.

4. The conposition of Claim1, wherein the cells

obt ai ned from human unbi li cal
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cord bl ood conprise an effective anount of a

nmononucl eated cell. 5. The conposition of Caim4,
wonkmsesnii he effecti ve anount of the nononucl et BUSIRL/ 042043
is approximately 0.1 x 106 cells/kg to approxi mately

10 x 108 cells/kg. 6. The cqumpeaggi on of C aim 4,

wherein the effective anount of the nononucl eated cel

is approximately 0.5 x 106 cells/kg to approxinmately 5

X 108 CEAIM/ kg. 7. The conposition of Claim4, wherein
the effective anount of the nononucleated cell is
approximately 1 x 107 cells/kg to approximtely 2

x| 08. 18. ATtherapawtip compositipnofon(iriging, a, effghiveeamounh of cells obtained

effectiv e

appr oxi ng?lg{@l%‘%qléﬂlﬁblﬁ%g CeI &?lkin%azgx gﬁl'_%guc gllxr}%%nst .of .a blood brain
Hf d ai nbatriengeanabilizethe effectlve anount of the

nmononucl eated cell is approximately 0.38 x 108

cel |'s/ %g"l‘help%m B@ﬁoﬁ: 8FeRh b \9 r&tl tlg &'llg]oﬂﬂémw g{nﬁ' Hi]lmtah %mblllcal

bl ood brain rrier perneabl I zer 1S selecte rom-t
group coewd blood goroprisamrvniumelreduCet epdblopd samglld.
fat-sol ubl e nol ecul es, glucose, am no acids,

di hydrp Xi‘ﬂé“@d?ﬁ/ﬂo%*ﬂ@ﬁ‘ bP€lairkt o\lv &Qn ﬂ?&%nﬂ)ﬂgx g 1sq{i‘l§§&d zif&‘js stemic

nucl eosi des or erlvatlves t ereo e conposi t
of C ai nadm@piststeondd an indvidvhlood brain barri er
perneabilizer is mannitol. 12. The conposition of

147 ai mﬂlThmﬁklﬁoﬁ Ble?ﬁﬁﬁlq e\Qﬁcrréﬂl 'tl%nceﬂg oﬁ'@fﬁ@d hglln Huﬁlan umbilical

appr oxi nmat el Kh he conposition of Claim
11, wher edré blopd coraprise an efigditive aroounﬁaﬁmmpmnuplsated cell.
approximately 0.1 nol/L to approxi mately 10 nol /L. 14.

The coyPoRd tigpositio & Midit M%@ﬂeﬂl td?@ é‘{?é'&ﬁ\?e”ta'i%hprbf the
of mannitol is aggrOX|natel 0.5 nol

appr oxi n@pmrylcsat Fellis aDETOXﬂTI@@IBC@rlrpfth thngJfO approiximately 10 x
10, whergj bl ood brain barrier perneabilizer is

Cer eport. 18 e conposi tion of Caim 15, wherein the
concentration of Cereport is approximtely 9 ng/kg.

137, THe Eempresivosition off laimm415Whowisr dhan affeetive amount of  the

concentr ﬁlBthﬂClg ted 57]&%%%?1%5&11 ylb%)q( i 941%&% t?g@&g)iu}r{)?tely 5x

apprOX|nat e’ conposition-o
15, wherH?weH%E;concentratlon of is Cereport is
approximately 5 ng/ kg to approxi mately 20 ng/kg.

7. The composition of Claim 4, wherein the effective amount of the

mononucleated cell is approximately 1 x 10 cells/kg to approximately 2 x10°%.
g to app y

20 8. The composition of Claim 4, wherein the effective amount of the

mononucleated cell is approximately 0.5 x 108 cells/kg.

9. The composition of Claim 4, wherein the effective amount of the

mononucleated cell is approximately 0.38 x 10 cells/kg.

10. The composition of Claim 1, wherein the blood brain barrier permeabilizer is
25 selected from the group consisting of mannitol, Cereport, small fat-soluble
molecules, glucose, amino acids, dihydroxyphenylalanine, choline, and purine

bases and nucleosides or derivatives thereof,
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19. A nethod of treating a neurodegenerative di sease,

conprising adm nistering an effective anmount of cells
w®btoaoswads f r om human unbilical cord bl ood and BIT/US2004/042043

effective anount of a blood brain barrier

per meali The &mpoSitiah of QRint i1 0Ugherdth e Hood brain barrier permeabilizer is

neur odegenerati ve di sease. 20. The nethod of Caim 19,

wher ei n MA®IRkur odegener ative di sease is selected from

t he group consisting of Parkinson' s disease,

Al zhei 17BThe cBmp&RTR: ofMdldinPh € §#HEBIOfke Scondéitraf@f df Smannitol is

di sease, Rett ndrone, |ysosomal storage di seases,

i scheni a?PPERNRAEY dok Bo¥anmge, ataxia, al coholism

anyotrophic | ateral sclerosis, schizophrenia and

auti sm3. Ble cdiposiinhef QMimCll Bi Whér8in WBEfdRtehttaiéh of mannitol is
neur odegener ati ve di sease is ischema.22. The nethod

of O ai mPPERXImpEly O lmelietonpprostaddn &t metle di sease is
a cerebral infarct. 23. The nmethod of C aim 19,
wher eila. The composstiohuaf Glsima 1 huwhétein2the coCent@EisiD @f Ghannitol is
G aim19, wherein the cells obtained from human
umbi | i catPPESHRAEY Qoumeldnisrapereximalely o melf-educed cord
bl ood sanple. 25. The nethod of Claim 19, wherein the
cel | s 16bThY ¢vdtpokiktiomonOlaan 10, ¥hidrdig Se tiadchriih ®@lier permeabilizer is
1(gorrpri se an effective anount of a nononucl eated cell.
6. The WEEMBH of O aim 25, wherein the nononucl eated
cell is frozen after being obtained from human
unbi | i16aThe eolpditivadofiihims 15, hanaedinpthe Ofonténtration of Cereport is
admnistration to the individual. 27. The nmethod of
d ai m 252PRREPUFY St &rononucl eated cel | is
adm ni stered systemcally. 28. The nethod of C aim 25,
wher eiln. Tie coapssatagen@ldii V8 #h&easthel Sonder®@fi@Plo@lis Cereport
infarct. 29. The nmethod of C aim 28, wherein the
nononuc| REEIMelY |1 Hedkeda apripsmatelPOnkgeen
approximately 15 minutes and 3 hours after the onset
19t hagcehebémpositidh arctlaindds, WigeREhh Qdn@htrfdAl 8 &8cereport is
wherein the nononucl eated cell is adm ni stered between
appr oxi n#RPEymately i nalkeds appreximatebid0s g er t he onset
of the cerebral infarct. 31. The nmethod of O aim 28,
wher eig, i hetiang e Ral &Qro‘agéelneﬂaﬁ’veadj@a&' SorfefritheQYE&ting an
approxi mately 15 m ndtes and 12 hours after th€ onset
of the cdfestyeaameunt f eells obtained from human umbilical cord blood and an

effective amount of a blood brain barrier permeabilizer to an individual with a

20 neurodegenerative disease.

20. The method of Claim 19, wherein the neurodegenerative disease is selected
from the group consisting of Parkinson’s disease, Alzheimer’s disease, multiple
sclerosis, Tay Sach’s disease, Rett Syndrome, lysosomal storage diseases,
ischemia, spinal cord damage, ataxia, alcoholism, amyotrophic lateral sclerosis,

25 schizophrenia and autism.

21. The method of Claim 19, wherein the neurodegenerative disease is ischemia.
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32. The nethod of Caim 27, wherein treatnent results

in an increase in levels of a trophic factor in the
w@2006/05%13 ng bl ood of the treated individual iPCT/US2004/042043

conparison to the levels of trophic factors in an

unt r eabhegnd Adinyi 9P @laitt 19N whertRI RO A& odePiiREatilve dReasd KCa cerebral

met hod of Claim 32, wherein the trophi € factor is

sel ect ediff¥®¥m t he group consisting of GDNF, NGF, and

BDNF. 34. The method of C aim 33, wherein the trophic

f act or3i héNod HTIahDE), WhERRGAhShddRITs 2Bumyher ei n

treatment results |n a decrease in the vol ume of t he

cerebral jinfarc arlson to_the vol .

cerebrétT bwsﬁleci 1) Ainpreiy eiosl s gbiging P by hsslan ymbilical cord

sret hod of)o6d &in’fﬁrﬁ@a véﬂhﬁa\é eddicddBralbé@mipke. r educed by

greater than apprOX|nater 2096 37 The net hod of

d ai m 35, whe he vol duced reater

t han pTWﬁ‘g?‘t?‘iﬁlﬁ‘GW 38 eret AR “F%/‘%ﬂ%é‘n“’f?ﬁ%mb‘hcal cord

wher ei n b1b&d &dnkRizé hly&fs%ﬂwwﬁo&f oﬂahﬁoxfﬂﬁﬂ@éﬁﬂé‘d «ated cell

is approximately 0.1 x 106 cells/kg to approxinately

10 x 8 ceII he met hod of d ai

the "erPolls vetar B ARn 23 O NS PR Bl sallis fion shét being
appr oxi ngbtghed Ordm XhiifarC QInktslidal doed apIBsD XdndBtie| tHabedX prior to
108 cells/kg. 40. The nethod of O aim 25, wherein the
1Qf f ect | vARSERHoNS? theirdiYidtbnucl eated cel | is

approxi mately 1x 107 cells/kg to approximately 2 x| C8.

41. Thg. TR ARthodf of GCRINMN235 whedshy the mbivRuEEHQL téIV® administered
anount of the Hnnonucleated cell is approximately 0.5

x 108 cePF¥MG3'Y-42. The method of C ai m 25, wherein

the effective anount of the nononucleated cell is

appr oxisekecythod 38Claink 8, whdrbia/thgnedciegdltatinedlieude &f a cerebral
Claim19, wherein the blood brain barrier

perneab|1ﬁ§@r is selected fromthe group consisting of
mannitol, Cereport, small fat-soluble nolecules,
19l 300&9 Tl&iaﬂhi&'b ﬂlodOdfdG]amdiZ:Sy%aigWhﬁwgr&Jnﬁﬂédﬂ@i ccﬂh‘iﬂ hdiBinistered
and purine bases an ucl easi des oy, deri ve

her bof | DTS RRH RN 15 IBHE PheahOh NGB TRe: ¢ i gerebral
brai n bamfr@r perneabilizer is mannitol.45. The net hod

of Claim44, wherein mannitol is admnistered at a

conce t|on of, ap Xi 1.1 nol /L. 46
ot hod o TP 51 ClRE 28 i Shekin e gPonerslesisd pal g edminisered
at a COﬂb‘dtﬂédn&iprnﬁﬁ‘telﬁﬂBﬁxﬂ&ht%&rﬂ' 6/hébrsl affdR|thd-orsét of the cerebral
approxi mately 10 nol /L. 47. The nethod of C ai m 44,
2Q/vhereln Hitol is adnm nistered at a concentration
31. The method of Claim 28, wherein the mononucleated cell is administered

between approximately 15 minutes and 12 hours after the onset of the cerebral

infarct.

32. The method of Claim 27, wherein treatment results in an increase in levels of a
25 trophic factor in the circulating blood of the treated individual in comparison to

the levels of trophic factors in an untreated individual with a cerebral infarct.
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of approximately 0.5 nol/L to approximately 5.0 nol/L.

48. The nethod of O aim 43, wherein the bl ood brain
whaoosiosaiiper neabi li zer is Cereport. 49. The nep¢DUSIN/042043

G aim48, wherein Cereport is admnistered at a

concernr fhd ABhOd oPERINP 32, Wefdily tHe tFphik Fact?Qs seT&?edrfﬁirﬁlﬁﬁ group

of Claim48, wherein Cere ort is admnistered at a

concent rgansistines GINF, M%P%B?Nf nmy/ kg to

approximately 50 mg/kg. 51. The nmethod of C aim 48,

wher eila, iy @eR6d of Faigfis, MhékRItRIréphica&6s BNt | on of

appr oxi rrately 5 g/ kg to approxi mately 20 ny/ kg 52.
rein the bl ood br

The neth e
barri er: —glé"‘r Qg ézrl]é’lm ?%%W%‘?M"r"é&est‘]&s PR ccrease in the volume

3 ndi vi dugdt the egrabral @kayctfin eshpdigo BB WEhARIEA @Ribtal iff@ct in an
The nmethod of Claim27, further conprising

r e- admi niteated Y8l bl ood brain barrier perneabilizer
to the individual at approximately 3-72 hours after
I ni ti &, BEbTRtBH I Ft Claltn 354 whdidl Rt Vudin®is fddated B3 greater than
wherein the bl ood brain barri er perneabi lizer is
r eadni ni PPEPEREY 2R %ononucl eated cell's. 55. A
t herapeutic conposition conprising an effective anmount
of st am TR hiethed bfaDlaid 6L Whweiname Wilurd isardah@ddbypgiaer than
arrier rneabl [ 56. The conposition of Caim
5, wher pﬁ“ﬁﬂ@dgﬁéﬁrcells are selected fromthe group
conS|st|ng of enbryonic stemcells and adult stem
cel | s.387Thefmtthed ap€lairh Q5Ccwhaeisithd effectiCOaMdUnS b theafiononucleated

ef fective_amount .of ¢ IIs n ef f ect.i ve ts a

ol ood br e prerarels D o Bedt € agSimEnalin B bl

of Claimb57, wherein the cells are selected fromthe

gr oup 300Tisd method) oHClakrh a51 whettih She effeatigdari@int 8f the mononucleated
fertilized .ova, Iace , kerati.noc

bt tor S tn s Yt 1 ¢ Ceke s ShabHREl S AL RE T ke

cells, surface epithelial cells, basal epithelial
1xel | s, 40uThenaetiiod pf Clagh i24) whertih 3he &fedctiviadniouak af the awdrlosiycleated
mucous ce Ser.ous n Ebner'.s nd gells,
nmanmar y ‘@Hldﬁ@pé%‘llrpgtelyqd‘ciro ﬁ‘éy It%\ﬁ}?fr%’%‘inf’tg{yazc’groum nous
gl and cells, eccrine sweat gland cells, apocrine sweat
gl and 4d eThesmethtd bf Glaan @5 cehdrein tisedffctauanginanfithe ehdnonucleated

Bowman' s gl.and cel Its1 ? p({g 'l | and cells, sem nal
vesicle & pfgppr%]rggfg HIASHE s, bul bour et hral

gland cells, Bartholin's gland cells, Littr gland
cells 42uT1&ir1inethodanﬂ6him Q"D',aWh&Ieih Itlee, eftpotivecdmamt b thefmdnogucleated

espi rat QY or di t| N mucous cells of the
2dst omach, © )}W@é%"g ge rg ‘H%’kéast ric gland, oxyntic
cell's of the
43. The method of Claim 19, wherein the blood brain barrier permeabilizer is
selected from the group consisting of mannitol, Cereport, small fat-soluble

molecules, glucose, amino acids, dihydroxyphenylalanine, choline, and purine

bases and nucleosides or derivatives thereof.

25 44. The method of Claim 43, wherein the blood brain barrier permeabilizer is

mannitol.
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gastric gland, insulin-producing .beta cells,

gl ucagon- produci ng . al pha cel |l s,

wezwasdiat i n- produci ng . delta cells, pancreatPCI/US2004/042043
pol ypepti de-produci ng cells, pancreatic ductal cells,

Panet hyscehd mebd bielasial! whé}&ﬁstﬁdnﬂﬁol it X&ﬁmis’tered at a concentration
pneunocytes of the lung, Cara cells of | ung,

ant er i or okAppIIKiasly ddimel/L. i nt er medi at e p| t UI tary

cells, posterior pituitary cells, hornone secreting

cel I's 4f ThORe@bl oPClaiRSIA! WAdrEIhndnhASItis adisRirdh eglaad?oﬁcentration
cells, parathyroid gland cells, adrenal gland cel

gonad ceff @prqut%lggd g\l ta 2pRreximately loclﬁgl/lkl dney,

macul a densa cells of the kidney, peripolar cells of

4 he kigingNo meMms&bHCRIm 48] Wherbih rhdhBitdliis A@HiniskidéSA a concentration
border cells of the intestine, striated duct cells of

exocr i neCkAParEmate]) 015 mald fa appreximatell 3-4molky | s, brush
border cells of the proximl tubule of the kldney,

di st al4gt ubhd Re@6d lof CMimt 485 WhiefteYhe BIOGE blairAbHerCirinsabilizer is
of ductulus efferens, epididymal principal cells,

epi di dynbfrepatal ceIIs hepat acytes, fat cells, type |
pneunocytes, pancreatic duct cells, nonstriated duct

cel I s ©f Thd@emv& a3t CRiARY, whabiatTdréoftds Bdifiniseedd & aQJoncentration
the salivary gland, nonstriated duct cells of the

1ranmary @qaé’ﬁﬂ’x“?ﬁé?l}’ at'gfkecel | s of the kidney

gl onerul us, podocytes of the kidney glonerulus, cells

of t hesot MhdmeBOdBNC1ah 48 Rhdr&iaCepolta h@ninfsRkddesital Rd8centration
duct cells, duct cells of the sem nal vesicle, duct

cel | s of of appropimsaielni eiee nepproximetely 0 vefkeot hel i al

cells, synovial cells, serosal cells, squanous cells

I'i ni ngs1t PR REthbd Mf"@ﬁ% 148, wR&Eif (%@ephneis §@Humsfé?éd| ata concentratlon
lining the endol ynphatic’ space of the ear, choroids

pl exus cef dpproxinepieiyrd ug/ke d¢ dpprayfimathly ZQWalkar achnoi d,
ciliary epithelialcells of the eye, cornea

1gndot hgl ipl m%ﬁJ Esof Glatnl QP ednGeinl the h)%dnlg'alﬂr rsﬂe}‘lﬁeaﬁlhzer is

function, | asts, ‘anum sem | unat um ce

vesti bul aimlamgmda@ the mﬂ‘iwthlraé separately fiore thtanerehudedtddselhf

the organ of Corti, fibroblasts, pericytes of blood

capi | Iar TﬁémeﬂﬂH@ bEefih %PR:%H%: &%{ﬁmgfre-g@nmstenn the blood brain

intervertebral disc, cenentobl asts ement ocyt é

odont obl bastier, pemhth@elyp dke, indiviginalrad epirexsimatsiyt @b hews sfter initial

ost eocyt g gé&gﬂprogenltor cells, hyal ocytes of the

vi treous t he eye, stellate cells of the
2(ﬁerllyn’phatlc space of the ear, skeletal nuscle cells,

eart Subhd methed pE Clagmsa: whereis dhebloed brsin bﬁ}n@metmgllbﬂatr is re-
cel | s, T aehifhRRd vifl hhonTEGRkALNOCYL 5, monocytes,
connective ti1ssue nacrophages, angerhan s cells,
osteocl asts, dendritic cells, mcroglial cells,
neut r OFhiAl herapaysic poIpPAsition comprising dnseffeptinstampunt of stem cells and an
pl asma c cells,
killer T&ch:ée T m‘%“ﬁfrﬁfr?}lf‘%bdr? %Qpﬁe%n?rﬁa%gbzgobul in G
i mmunogl obul i n A, |nnunoglobulln E, killer cells, rod
cel | s,56¢Bhecqrenosision jof §daimh T, whezdin gheostem vellp prgasleoted from the

24%orti, Oéi{n% cd?@l%ﬁngctﬁ' leln%r}%tuctst%ﬁl cells and adult stem cells.
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organ of Corti, type | hair cells of the vestibul ar
apparatus of the ear, type Il cells of the vestibular

wappaosius of the ear, type Il taste bud cel | SPCT/US2004/042043
ol factory neurons, basal cells of olfactory

epi t hei Hn&xexf\agéﬁ%c coﬁlﬁf)&’ﬁdn cORENsifEhh StredtdBGnlounC 8 &ilsthnd an

body cel s S, primary sensory neurons
speci al |<Zf€Q§tlYQ)¢le@U@ﬂ# bl?ﬂdi bigip pargierresngabilizar ons
speci alized for tenperature, primary neurons

speci algi FROcdrifosfidh b6 OMiRPS7, MRl e R AR ¥leSBNFBMYthe group
neurons, cholinergi c neurons of the autonom c nervous

system emsisiing gifc blagturcellss @pnadheekst Brdired ovs vlagental cells,
system &?BMoE’ﬁéﬁQ'bﬁsa‘i‘% d%?al ch:u{1 Hﬁlraéhtaﬁ%pl Cha'i}%k{to&}éath cells,

system 1 nner e organ o
out er pi $urfage emtlﬂehal oklly, Hpesab pglmlldfce&)rmnam fmrtéﬂlal cells, salivary

phal ange
phal ange@llﬂ ce:l %3“‘% ustt%gs %lg%wg} E{gﬁiﬁw’rs Ceus mf“fnmary gland
Hensen ccwlllls,slpcrimqjmbmﬂi cmgs c:etulrmncmfs gland oebstepcbuiea;weat gland cells,
EEBSL?: Iu é)c%ré f E gla:‘xﬁ cf'egl(s:,tl\g?l? lea%lﬁ] {:?%}s E)aceogs %land cells, Bowman's
lcel | s, sghel téllseBamhérs, glandt c&ztls csegllmahlvesm&d: kdls, pestaengand cells,

o e b B RS SRS LBl e e, v

central éiﬁlbmetﬂﬁl s8IB| gdsaletaretlebf fHe leSititapiok lalegestale tracts, mucous
cells, nlsflber ce cytes, retin

mel.an
pi gnent ! & 51 threfamac czamogem? fells ¢ o thsrgesc @}ﬁnfihwp%q cells of the

cell's, oggeRi dind, aRE-FOduckebE@! Q1Y tca on-producmg .alpha. cells,
sper mat ogoni um_ ovarian follicle cells, Sertoli

el ls
Land t hy nipgoaisiatingrodyeing eﬁqltg cellsg pereﬁﬁﬁnﬁaiqlmgﬂqer%?%mg cells,

59. ;I'he ]I%?Hi'éﬁ’t?’d &dc%‘ﬂ céﬁs, FArRihBehy of MESHAN Ritdshife, BBk IBpRERocytes
eneti ca
J of the lung, Clara cells of the lung, anterior pituitary cells, intermediate

pituitary cells, posterior pituitary cells, hormone secreting cells of the gut or
respiratory tract, thyroid gland cells, parathyroid gland cells, adrenal gland
20 cells, gonad cells, juxtaglomerular cells of the kidney, macula densa cells of the
kidney, peripolar cells of the kidney, mesangial cells of the kidney, brush
border cells of the intestine, striated duct cells of exocrine glands, gall bladder
epithelial cells, brush border cells of the proximal tubule of the kidney, distal
tubule cells of the kidney, nonciliated cells of ductulus efferens, epididymal
25 principal cells, epididymal basal cells, hepatacytes, fat cells, type I
pneumocytes, pancreatic duct cells, nonstriated duct cells of the sweat gland,
nonstriated duct cells of the salivary gland, nonstriated duct cells of the
mammary gland, parietal cells of the kidney glomerulus, podocytes of the
kidney glomerulus, cells of the thin segment of the loop of Henle, collecting
30 duct cells, duct cells of the seminal vesicle, duct cells of the prostate gland,
vascular endothelial cells, synovial cells, serosal cells, squamous cells lining
the perilymphatic space of the ear, cells lining the endolymphatic space of the

ear, choroids plexus cells, squamous cells of the pia-arachnoid, ciliary epithelial
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cells of the eye, comeal endothelial cells, ciliated cells having propulsive

function, ameloblasts, planum semilunatum cells of the vestibular apparatus of

'the ear, interdental cells of the organ of Corti, fibroblasts, pericytes of blood

capillaries, nucleus pulposus cells of the intervertebral disc, cementoblasts,
cementocytes, odontoblasts, odontocytes, chondrocytes, osteoblasts, osteocytes,
osteoprogenitor cells, hyalocytes of the vitreous body of the eye, stellate cells
of the perilymphatic space of the ear, skeletal muscle cells, heart muscle cells,
smooth muscle cells, myoepithelial cells, red blood cells, megakaryocytes,
monocytes, connective tissue macrophages, Langerhan's cells, osteoclasts,
dendritic cells, microglial cells, neutrophils, eosinophils, basophils, mast cells,
plasma cells, helper T cells, suppressor T cells, killer T cells, immunoglobulin
M, immunoglobulin G, immunoglobulin A, immunoglobulin E, killer cells, rod
cells, cone cells, inner hair cells of the organ of Corti, outer hair cells of the
organ of Corti, type I hair cells of the vestibular apparatus of the ear, type II
cells of the vestibular apparatus of the ear, type II taste bud cells, olfactory
neurons, basal cells of olfactory epithelium, type I carotid body cells, type II
carotid body cells, Merkel cells, primary sensory neurons specialized for touch,
primary sensory neurons specialized for temperature, primary neurons
specialized for pain, proprioceptive primary sensory neurons, cholinergic
neurons of the autonomic nervous system, adrenergic neurons of the autonomic
nervous system, peptidergic neurons of the autonomic nervous system, inner
pillar cells of the organ of Corti, outer pillar cells of the organ of Corti, inner
phalangeal cells of the organ of Corti, outer phalangeal cells of the organ of
Corti, border cells, Hensen cells, supporting cells of the vestibular apparatus,
supporting cells of the taste bud, supporting cells of olfactory epithelium,
Schwann cells, satellite cells, enteric glial cells, neurons of the central nervous
system, astrocytes of the central nervous system, oligodendrocytes of the
central nervous system, anterior lens epithelial cells, lens fiber cells,
melanocytes, retinal pigmented epithelial cells, iris pigment epithelial cells,
oogonium, oocytes, spermatocytes, spermatogonium, ovarian follicle cells,

Sertoli cells, and thymus epithelial cells, and combinations thereof.

59. The composition of Claim 57, wherein the cells are genetically modified.
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