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Cerebral damagesinduced epsilateral

common carotid occlusion and their

improvement by using multipotential
adipose-drived stem cells

Ghafaripoor, H.A'
Jalali, M?
Nikravesh, M.R %
Sanchooli, J?
Hamidi Alamdari, D'
Seghatoleslam, M

Abstract

Background

Adipose-derived cells are immature and
transformed cells which can in specific
conditions, play different roles such as
providing a source of stem cells for
treatment of damages and injuries. The
aim of this study was to. determine
therapeutic effects of human adipose-
derived stem cells on' cerebral cortex
injury in cerebral ischemic rats.

Methods

The present. study. included 30 male
Wistar rats. The cases were divided into
three groups: For experimental and sham
groups, the right Carotid stroke was
occlused by Common Carotid Artery
occlusion (CCA) for 30 minutes in 100-
150 g male Wistar rats. Seven days after
surgery, the rats were divided into two
groups to receive intravenously either
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BrdU positive human adipose stem cells
[(2x10° cells in 1ml saline, n=10) as
experimental group] or the same amount
of saline [as sham group (n=10)]. There
was also one group (control) without any
surgery or injections. The-animals were
evaluated for 14 days to test movement
disorders by limb placing and corner turn
tests. Transplanted stem cells were
detected by immunohistochemistry.
Findings: The results. demonstrated that
the injected ASCs were settled in the
injured area of the brain and helped to
improve the movement's disorders due to
bleeding, in the experimental groups
(P<0.05), which was better, compared to
the sham group. The data also revealed
that size of damaged region in brain of
experimental group was decreased
significantly.

Conclusion

It is concluded that the adipose stem cells'
transplantation has a beneficial influence
on brain tissue reparation after hypoxic
ischemic cell's death, especially in the
hypothalamic area and cortical region.
Key words: Adipose-derived Stem Cell
(ASC), brain damage, hypoxic ischemic
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1. Fetal Bovian Serum
2. Phosphate buffered saline

Jaly (S pole sl&asls


www.SID.ir

Jg“ éﬁn}e ‘AJ.‘.C & < :'.‘J

6 3 s S &y e s (555
» ;3 (Data Translation, Marlboro, MA).
ol e G A )S A wbre 8l xlads
S Al ol (3Rl (ool sla Jol
pLool cps 0ad eyl Al (gj0 cbly
sladobuw 2l 5 (ondgiupgionl CLiLjl
l, BrdU as adgl (oob 51 ol &S s 5 o)
b (L (5l Ly 5 4550 dblie 59y
9 0.39_03 J_.a...a L)" L ‘) )‘J\.A.MS9)-’ L> 0D )1..\.»1.».,
Lom Bd gy 45l 55 il cla Jsho
Lg\)_g wlu.uf?:‘.mﬁ ;i?) )’1 ¢ wllwf bl:ggl S
A ol i Jolw plo (gjmel SO,

Jols eljliel 3JUT )3 s plul SPSS (V.16)
5 29)5 O dwlie Caz (o)1) ool ;|
093l 9 olly RUL gy Sl (29)S S5
il e do)d aunlie 00 )5 eolawl Tukey
as ah byl T Test (g05l b il sy cusd
5 oael s slmjlzal JJUST (ol s cogdle
;-5 Repeated Measur | ¢ s, gl jg0)]
Syoay leMbl il o5 0 S edlar
«[+0 3| ;S P value 4 555 Meant SEM
W8 Al e

Loy

S > 8,8, 390

390 Syge cnl 4 8 geil 93 5 Jols b
S > oUlg Limb Placing ;yeejl ;> 45
g Olge> Byl 93 2 (oo g agle lapl]
5lodel cowty slajliel g €85 JI8 )y
9 (Q/Y + '/YQ) — 09)_§ ul_alp

(sl 30035 3l o Jgl Jes 23 (Y £ /Y0
&S Jb sl g sxe OS] 0K L

e slagisoil plow> o Jl 5 W <S> o
S g M 93 ke 4y gy GRS (owyp S
Sl eopl pogMe nl a3 3 apluil )b 0
st S5 L 4 sl 3l 3 s
e gl spta gile Ve alold > lge
oS S g b Al &S5 p3 5l (3lae )50
Sy 3y Shos 3,5 S5 5o o
Ao (o Gy )3 (e g (29l lapl]
2 Sl g ol )l Cud B Time 50
S Gl 292 pac) o jlatal Ko igesl
UL Ly Jl (oS o dl) Ve (plal S
G S Eeb) Vg (plN] S 4B Y )t
Se sl jltel V2 ggemme > a5 (pluil Jo5
ABaBS L 3l Bl bse

«Corner turn testing SCOTepsd yo0jl >
» slles (VA) L) iSen g Hua gy aillas
LQ(»] L;Lac;d;f)_g Sl TV R W >, LS‘M;
asBle caug Ve o cwly 5 s G
S1ah Gl o)y Gygo a9 235 S)led
Ol Cuomw 93 p0 5l (hge slacudS p ljse
P S S 835 4 hled ST plle g
W)l S e dedo KU g yide Gle
W5 48)S a5 )3 g

b do)d g (Bl Ol (o) p Caa
o V¥ 59y 0 o Jge jao )3 (uS)s8 8Ly
plei (S o slapysoil ad> yo )51 pls
L 0isdin 3l oo 9 033,85 (ot Ul
e Ve g 3 il Jlags sl )
el 350 PBS +/\ mol/l 5 103 ¥ 150bo il
J3h el YF gl g 00 )5 dosmes
D05 ot 3 s e sl 55lusid
Ly e 0355 43 5l oS5l sio 5o
e JU)S lo i 6385 poisySee Sl oslina
5 12 i oSl 5] 95 7 sl
Cleally Ghp S G955 F o ¥ Gl
10> s § 03905 (S jual SOy HEE L g 03,8
b b awlio ) (ui8 4l 8L anls


www.SID.ir

aS Wdg Sl jl atws ol S 09,5 5o
Bl (Joho ogde a9 4855 )13 (2> 3590
ol Jols ol g s 5 53 v 0,
dydng L aS 590V jlel Ladl (gl g0
A4S pid 5 (2579 09,5 53l odel Cuwdy (glaLiel
N widn g Jl gy 3 a8 ,S3YL
5 ine BMES] 05,8 53 5 b 05,8 (3l 35
59y U o 09,5 b M| ) & an ST 5 azils
25 0955 L 05 5 aly aobl liopan 1
SNsl 09,5 93 (nl (2 9 0398 £595 (ol oty
() )hg05) Cubls 2935 (g l> imo

09,5 93 y2 bajlael ¢50)55 jl o V59, U
9 el Gl ol el 515 a3l Sl
09,5 b awslde > (VWYL /Y ) )55 09,5
L ool BLsd jlagn il (Ve £ +/¥V) o
o=l eaMe ay iy Lis b pxe WS K085
5435 § ly By jl o VY gy b IS
09)5 0 g VOV L +/¥Y & )55 09,5 ) Lial
w3 K056 L oS sy VVAE /DY @ i

Ll s gme M| oy O Jleis |

20 ~
‘_; 15 1 ok
2
=3 O
=] "
E B -
S 51

0 1 T T 1

1 7 14

b (BB O o sy

9 o (oSl 3l G V¥ g, 2 (P<-/4Y)
SlapSilee o )b (sre OUBT Jolo 5,5
el &) oy | JRS 095 (225 095 jlutel
L (P<e/eeV)b (me gl (o iy 05y
slajliel awsie GLE Gloj ool )5 1) @ad 095
Mean £ SE ¢js 0 4 Lo 09,50 0dd S

Cawl 0dus 001> ul.u.\)

***P<().001 vs control
+++P<0.001 vs Sham
++P<0.001 vs Sham

ol canig Corner Turn  yg—0jl ,
L) (8 e poled L lasipe (S >

slajlool . Slo iolidl awslis .\)‘.39.03
Modified Limb Placing ;ge;l j o oS
59 VF b > (1=10) adllas 3,0 slaog,S
ok 325 9 e (oSl Sl ) Gy 5
) ke cp it S 095 (slajlitel (10l
2 0dd S Oljltel (ko g a3 o Lt
NUSUFTERIER S PNEIPNG
‘_;Q.Lua)‘ )l o= \s 39y )0 w03l uDLo.é}.A}'
S 095 5oSilm s Jsbw 30y 3 simio
09,5 & bgrpe (ko g s 0 5VL )3 (lizxen
slaSle oSy Lib e 2> iomb ) @b
L s il bl (slojlusl a4y (205 09,5 jlisel
2led, S Ty Iy e OS] 55 oib 09,5

Jaly (S pole sl&asls
3 ‘,3:\601:.6“&‘49


www.SID.ir

Dl (St asle ol
’ ¢ 6 hn 53 pale (sealilnd

L 009 )b dze opl g 0l o xe 09,5 90
Lo AT EYIVY ) o 09,5 g ((deopd
ool Cands gl 58 09,5 )0 , 500 B )b
oy GF 5l e W VY slagy,
g o OVEY/AY (o) 0F = ¥/aY
L as 00,5 pasuie Vo) sl o) 0 S0
WY 59y 50 oS 9 )b b bxe BMB] (0SG
O 31 (gme SMBT (225 09,5 3)90 5

120 -
100
80

60

EWSPNT SN

40

20

* ok e e e

slagid e ohsd el b ol glagtye
Sje S g )l & Cunly o 4 Gl
Ao )3 Lygmo dy 9 Ad)S (o) A9 oA
ailen ygojl oyl @S cus )5 cpl 4 s o)l
5 Jsl slo 5, 5> Lmeg)S plos (sl (B g0l
@b 9 48 pbl Joho 52y 5l e W g i
b 9 (o) AV ET) ()25 09)5 93 )3 Jol>
S BuF o) jay > (Mo WENY)
S5l gl sine M) (S00S, L &S g5 ] 5
aoml d aag L35 jl o Ve U Jy
9 —5 05y S ly s a o VOEY/HY
O OB (o5 09,55l 1oy d AV £ Y/VY

2 st 09,5 1 4 (6)5b Aol a8 oyd Ve
Alen,S g ol e M) </ Jlois] pdaw
095 > Sllg (S0 (oSl | o IASTIBY
5 03ty Caly Coow 4 0o B0 Loy (028
o355 Lt 395 (ol 5xSilen 1 sine 3K
b ) (P2 1-0) el 4y iy i
o 09,5 b (Pe/+0) b sinn gl (i
Cuoly a0 i > oy e o i loj oyl 5o
o> i Mean = SEM ¢j5 0 4 aog,S )

Cowl 00

Oy loyd xle 8l duslie 2V 415900
«loog, S > Corner turn g0l ;5 cewly 4
Y 9y 50 59y VY (b 0 (01=10) asllas 5y5 o
Sl eJglw 3255 9 (Sje (oSl Sl
a3 558 09,5 )3 canly 4y hlos 4oy
=75 s 095 5> (pSlee cpl g > (o LS
Fom Ve » ol dopd Ver & S35 0d
095 LSy o) (8SLie csine (soSus
G byye 0xSian 3 o O sl L5
Oy 2Bl (oo o3 Vee a3 o S 0g)S
S 095 Caly 4 52 2o (5:50Le


www.SID.ir

Bl dopd oS 0l LS ((gire wSomd 4 e
aS (YVEEY/Y) ()55 0955 53 00D cal

2509 00,8 Bl Jolo (sl 1 e dtan S
Lol s 4 (FY/Y £ O/VY) b 09,5 b dunlio ,

GELS (6l (e yobo 4 392 05 B2y Joh
(¥yl3g00 ) il il

50 ~

40 1

Qé'.g a4

30 ~

il ‘T‘*‘]

-

20 ~

10 1

(mm3ESEM) 2

***%P<0.001 vs control
+++P<0.001 vs sham
++P<0.001 vs sham

30 08 ool CBL w0 yd (o,

e 03033 gl CBL w5l okel Connds s

> des e i Y ed g (259 09)5

Rl 9 ©plge 39 e odalda I
L eledsw ©)go oo BrdUt glo Jolow
239290 ileg)S 48 (phn b 35 cladtan
Orped 5 03,5 > |y DAB (dlages ) Ll
Sy 5 slogd pedigienjl sldla )l
die) S5y jl e 00D ol Al 4> ail o
A S5 B Sl §) 36 iy
Obey (S g Lo 09,5 5 5> &Sl
ol Spso g lglag)S 0oy 0a
01> SeoSu) 25 3 2529 4 (1-D 905

g 0

538

el poo o) (1Sle duslio Z‘N)'Da.o.;
Fo 0, Comd &y Canly 0, i) Cud
S im0 b g (28 Lo 09,5 )
el o )3 Jobow (30)5 5 im0 (oS

o> Bl e

a3 WL g0l Gl oo (a3l

RN wwvl
b ol sladobuw 3529 (o p S
ool oty gblie (025 09,5 4 005 (325
gl 2yl 2)90 095 (il SUlge e
Ry )3 45 jolailen 9 8)S )18 (endgivan

Jaly (S pole sl&asls
2 ‘,35601:6“&‘49


www.SID.ir

]

0 9 (2o Jhge jre piB )3 edge
L g S o sl aalllan ol )3 5,8 L
el ) sde o0bn ladshe )9 325
Sly 285 58 gy 2)90 ceSnn] = (S 90
Limb placing (¢,Ls8, 9051 ¥ 5l zuls b))
Jsl cnd (slym i eolawl Corner Tur 4
Vel Wl llges (gl (b (> b
09,5 93 jl ol Cawdy (slajlitel (3,5 alanMe
GuF 5o wiin g Jol slajgy 2w 5 %
5 M (s sine OS] S g5 L Joks
=S 095 390 53 SNSL Y, T (S
iy o J 39 45,5 L3 ol Ul o a5
Oy 9 b Yo &5 g3 e )3 09Mey

98l e 5 Sy Co 4 (Bl o)

s
o

Bl (S psle ol

09,5 1 Jlg> Swlya i wo >l 2l
wli o ALK 0y do B0 dgus jo s
GuF oV i 2 &S R 095 9 il o>
oS3 Sllges conly 4 id e 4 Jiles
LQJ O b mime BB ol dopd Ve

75 09)5 2)90 0 gyl 4 4 D9 oo A
Cauwds DA g 39y (o0 Cy 5l BWB) I VY 5o, U
Aoy Br ds 09)5 oyl slb id e doys jl el
Ot (Bl sla gy p 0gMay gd o0 S35
Cowly Coom 0,80 030 Comsl €8l Lo pd &S b

3 &Y N
7 5 +§ :
177 s R A
"-'15 | J“ 'C&{; -
. "l % |
b 'f',‘_: -“ '\ . i\"\."}
)14 &< . &
i
'i J ' "L ‘; ‘4
NP2 4000 : 5
,t,_\_ulh}.:,.: *
i . W b e
!l ol '!‘ J’ '
? o Tog '.'l'l'f’ M
skl ” U AT
; ’r'! -
J‘qc .-' ,ﬂ ‘- . |

kfu.. ao bgoye JUg)S php @ ojled ) g
L S8 09 )5S Gloje) YNy o 0)Sos
oazuia (fe) JUigys p28 4l o oS (pleid )
(X405 olesS Plad (s pael S5,) e 0
o (Jlig yid sl @y bgsye oy oo
05t 9 08 anls ()55 09y jlojo) YV &)
B9 SHeSy sbadslw | olis &5 ooy
ot S slaplse L S Jls
anl d bayype oy Cojloess (X100).5l00ss
75 0955 3l 059y YV &) jse JLBg )b )28
2 a8l ols ladsw b oad jloy
Slogtd S5, 4 (CA) S pgo S S, L
oSl g Ngd e odd (Wl sladlSy)

(X100) Slord 45, s §) (sl ok

& 5 Aol g S
codl ) e o3lay slaolo ol b

S oloyd 3 ol (130l Glaie 4 0>
el 48,5515 dx g5 390 b (lo ) ()l

o=l )9 32,5 gge Sl wlal
Doy (2lejl Jio 3 (ghe o> oS
3 Gl plog ] sla Jshw 5l adllae oyl )
SYMB] )3 bl iso 516 25,5 edlatul ]
o=l b bsye sla i S5 o8 5l (AL (S >

WWW.SID.ir


www.SID.ir

e sl «SaSw] (s5r0 aiSw (2Kl
B=0F 9 829 G5 Oygme 93 4|y ool
03,8 Sllges 0 d)lg (g im0 8l 310 pudins
S )3 dgue sy b ] ool s ol
dgabe 0 dS 10)S o Oyeo pl 4 Sllge
Jobw 350 £95 93 0 (g (3950095 ollad
0% P )Ly i 3)50 )3 (Jg 035 Sal)lS
)9 B2)F Oyeo yd kaid  (Stepping test)
09,5 b dwolie )3 floyd Codi0g)S > @ls Joho
ool ol s (oo Lt 1) (5 dgate J 58
Fle Jdw ol (sdyg (30,55 45 A8 )5 dons
i 0303 gl b 31 ] a3,
(V) 1S o Jos
GF 3l (U (85> dgm (g el
2 (V) (2 a8l e (ool sla ok
4 Lo Joko ol saxie (ola 593 51 6 was o] 5
ogM e L.,L@e 5 dioles oolawl (s0sy9 By5 ©)e0
Wil Cuwd b Yo | ol s 4 oSl p
REI B S IR PWERL NI JIRE Sveipse)
Slilllas 5yl adlllas jI Jols claazily
309 GF 4S5 A5l IV el gl (S
Sgte 4 e WlgS o oy I 3o b Jols
o193 o] Cdb oy EalS losel Conty gl
S ST IRVEC N PP SWE S RIS
o) 0 e alans B s ous llis ola Jgl
moup%sm@gm,&p&
ke Jobw Fplsson (S gmn 5l (30 5550
ly g0 oyl 4l 905 oolitnl oy bl JLL
S g 45315 515 B e ae o)lpen b 5
1 anls 3ol 4 pile b o sl asSa]
9 039,:.3 )L\.ob Aud g u.aby ¢ wlf Gl Lgdu.>l)
P 5l T i S e laciend sad
ol Pl:gdl ©obdy ol cus O;”\ PSS o p
@ Gl (Son (S sladguo pae b g 290 9

PSP sk o (255 09,5 llge 5
4B)S5)l)E By F S 48 (295 L dunlie
s o Johw a5 oy L o giamd gias|
oo 3 9035 ©palee (oSl (Al 4 il
Slodsd S cous

e (Slep deily o) p il Oldlas
35 poie oS 3l il (g3re A 3 Joke
sl gl sl 5l ool sl il g il oy
2Blilojl &g 4 Sl ol ;I s
o3l S Sy LS L;LQJ..\A $9) 2
2 =S )Ly Dyl e SNed a5 ol
0sSU &S Sludl sla sl (¥) wloass cblge
8l jlead ooy €S mas (ool sla Jolw
Neural stem/progenitor cells (NPCs) >
Lol (mas sl Jolw (slaody (VA )
551 g (slaJsbo s e < (1) YY)
AL s a5 (YFYY) leseinl sae 3l onds las
Ll o (V) ey 8l it (olog il
J31 Bgn a5 wiled ) )55 (gdaxie (slaog,S
S95 hw Gle sladshe e J315 5 g
u}‘)‘-’ 5o el YY ol 3P FLNN ol
D9 o oge3l 93y slajlitel SljEl 4 e
slejliel )3 ladd 55, V5l uy Goy5 oS Jb o
ool o)y e Slyess MNSS )l osel Covy
dblie ordgiuadgiol (cw)p 0gMn NS
sleod) Siulon ole «SuaSul 4l (8L
©plee ladshe buwg JUS 5 (uas Jslo
2 Eamdge ol a8 o LTy se 4y asil
(YA) Gl oy €3 4 58 o)S0d glaaily

9 Willing ¥+ +¥ Jluwy aoliio aalllas

Jaly (S pole sl&asls


www.SID.ir

Sl éﬁbﬁ sle sl&a3ly
° ¢ 6 i’ J}gwl:‘sum

(SIS 9 S5

O gy 7o S By adllae
Ol Lo 4 oses 5 o) plowl o (alR3l
pode ol& il _imoy pyioee Cglae dliwg 4
5l wgun 1 el 013)8 pel bly (Sij
A5 ogas ol ) okl Jes 4l coaclue
S5 Sled S 5 e iomen 33,5 0 S
Cdl anss omb}] 33 da5xie w35
5 OLj (it egidie (Sbyy 0aSily (ol
Sty oSl gl S olSiylol Jius
")9":’&9 L&';"))J‘B .XQ Y

References

1. Schouten JW, Fulp CT, Royo NC,
Saatman KE, Watson DJ, Snyder
EY."A review and rationale for the
use of cellular transplantation as a
therapeutic strategy for traumatic
brain injury". Journal of
Neurotrauma 2004; 21:1501-38.

2. Bliss T, Guzman R, Daadi M,
Steinberg GK. "Cell transplantation
therapy for stroke". Stroke 2007;
38 (2):817-26.

3. Zivin JA, Choi DW: Stroke therapy.
Sci Am 19915 265:56-63.

4. Harris DT."Cord blood stem cells:
A review of potential neurological
applications". Stem Cell Rev 2008;
4:269-74.

5. Ormerod BK, Palmer TD, Caldwell
MA. "Neurodegeneration and cell
replacement".Philos Trans R Soc
Lond B Biol Sci 2008; 363:153-70.

6. Broderick JP, Brott T, Tomsick T,
Huster G, Miller R. "The risk of
subarachnoid and intracerebral
hemorrhages in blacks as compared
with whites". N Engl J Med 1992;
326:733-36.

29l 2Ly ol 2 Ly 09 bogaye 530 5505 (sl i
laigoil aalllas 5l (ise () 1 45 25 0
o 9 Sl S0y g ple &g 0ns plos
Hlaed diwd 4l )3 b Ojaay Jolw Sl
el 48,5 050 (10Lgy

G5 sk o5 chds ol pasS LI
Sl 1y gl 0aiS Jloasel @l gyg J51> 00
Ay i oo GUES (SRS slagley
Slgty b Sldllas )3 ()9 S Lo uils
Al Shlies 5l ey ol gl awbio (LiXal,
o (Giae (S g 2> SO lilenl; 3 &S
3l 2B e e Slald (B pme 3
ol il ) ol oS Sl S5 p3Y )
Jsls 595 g Ui i Slitplojl dedsles
sl 3 38es s L)L g ()5
ol 55 5)90 Y5k

7. Kornblum HI. "Introduction to
neural stem cells". Stroke 2007; 38
(2. Suppl):810-16.

8. Kassem M, Kristiansen M, Abdallah
BM. "Mesenchymal stem cells: cell
biology and potential use in
therapy". Basic Clin Pharmacol
Toxicol 2004; 95:209-14.

9. Safford KM, Rice HE. Stem cell
therapy for neurologic disorders:
therapeutic potential of adipose-
derived stem cells. Curr Drug
Targets. 2005; 6(1):57-62.

10. Gronthos S, Franklin DM, Leddy
HA, Robey PG, Storms RW, Gimble
JM. Surface protein characterization
of human adipose tissue-derived
stromal cells. J Cell Physiol. 2001;
189(1):54-63.

11. De Ugarte DA, Morizono K,
Elbarbary A, Alfonso Z, Zuk PA,
Zhu M, et al. Comparison of multi-
lineage cells from human adipose
tissue and bone marrow. Cells
Tissues Organs. 2003; 174(3):101-
109.

12. Kang SK, Lee DH, Bae YC, Kim
HK, Baik SY, Jung JS. Improvement
of  neurological  deficits by


www.SID.ir

intracerebral  transplantation  of
human adipose tissue-derived
stromal cells after cerebral ischemia
in rats. Exp Neurol. 2003;
183(2):355-66.

13. Lequeux C, Oni G, Mojallal A,
Damour O, Brown SA. Adipose
derived stem cells: efficiency,
toxicity, stability of BrdU labeling
and effects on self-renewal and
adipose differentiation. Mol Cell
Biochem. 2011; 351(1-2):65-75.

14. Chen J, Li Y, Wang L, Lu M,
Zhang X, Chopp M. Therapeutic
benefit  of intracerebral
transplantation of bone marrow
stromal cells after cerebral ischemia
in rats. J Neurol Sci. 2001; 189(1-2):
49-57.

15. Hidetoshi T, Ikuko M, Hitomi
OA, Kosuke A, Kazuko W, et al.
Prostaglandin D2 Protects Neonatal
Mouse Brain from Hypoxic Ischemic
Injury. The Journal of Neuroscience.
2007; 27(16):4303—4312.

16. Kim JM, Lee ST, Chu K, Jung
KH, Song EC, Kim SJ, et al
Systemic transplantation of human
adipose stem cells attenuated
cerebral inflammation and
degeneration in a hemorrhagic stroke
model. Brain Res. 2007;.1183::43-
50.

17. De Ryck M, Van Reempts J,
Borgers M, Wauquier A and Janssen
PA. Photochemical stroke model:
flunarizine prevents ' sensorimotor
deficits after neocortical infarcts in
rats. Stroke 1989; 20: 1383-90.

18. Hua Y, Schallert T, Keep R F, Wu
J, Hoff J T and Xi G. Behavioral
tests after intracerebral hemorrhage
in the rat. Stroke 2002; 33: 2478-84.

19. Ishibashi S, Sakaguchi M,
Kuroiwa T, Yamasaki M, Kanemura
Y, Shizuko I, Shimazaki T, Onodera
M, Okano H, Mizusawa H. Human
neural stem/progenitor cells,
expanded in long-term neurosphere
culture, promote functional recovery
after focal ischemia in mongolian
gerbils.J  Neurosci Res  2004;
78:215-23.

20. Kelly S, Bliss TM, Shah AK, Sun
GH, Ma M, Foo WC, Masel J,
Yenari MA, Weissman IL, Uchida
N, Palmer T, Steinberg GK.
Transplanted human fetal neural
stem cells survive, migrate, and
differentiate in ischemic rat cerebral
cortex. Proc Natl Acad Sci U S A
2004; 101:11839-44.

21. Saporta S, Borlongan CV,
Sanberg PR. Neural transplantation
of human neuroteratocarcinoma
(hNT) neurons into ischemic rats: a
quantitative dose-response  analysis
of cell survival and behavioral
recovery. Neuroscience 1999; 91:519
-25.

22. Bliss TM, Kelly S, Shah AK, Foo
WC, Kohli P, Stokes C, Sun GH, Ma
M, Masel-J; Kleppner SR, Schallert
T, Palmer T, Steinberg GK.
Transplantation of hNT neurons into
the ischemic cortex: cell survival and
effect on sensorimotor behavior. J
Neurosci Res 2006; 83:1004 —14.

23. Chen J, Zhang ZG, Li Y, Wang L,
Xu YX, Gautam SC, Lu M, Zhu Z,
Chopp M. Intravenous
administration of human bone
marrow stromal cells induces
angiogenesis in  the ischemic
boundary zone after stroke in rats.
Circ Res 2003; 92:692-99.

24, Zhao LR, Duan WM, Reyes M,
Keene CD, Verfaillie CM, Low WC.
Human bone marrow stem cells
exhibit neural phenotypes and
ameliorate neurological deficits after
grafting into the ischemic brain of
rats. Exp Neurol 2002; 174:11-20.

25. Borlongan CV, Hadman M,
Sanberg CD, Sanberg PR. Central
nervous system entry of peripherally
injected umbilical cord blood cells is
not required for neuroprotection in
stroke. Stroke 2004; 35:2385-89.

26. Xiao J, Nan Z, Motooka Y, Low
WC. Transplantation of a novel cell
line population of umbilical cord
blood stem cells ameliorates
neurological deficits associated with
ischemic brain injury. Stem Cells
Dev 2005; 14: 722-33.

Jaly (S pole sl&asls
b Jkualc(suums


www.SID.ir

Sl éﬁbﬁ sle sl&a3ly
° ¢ é i’ \9}364.‘.:‘5@@

Shyu WC, Lin SZ, Chiang MF, Su
CY, Li H. Intracerebral peripheral
blood stem cell (CD34+)

implantation induces neuroplasticity
by enhancing betal integrin-
mediated angiogenesis in chronic
stroke rats. J  Neurosci2006;
26:3444-53.

Vendrame M, Cassady
J, Newcomb J, Butler
T, Pennypacker KR, Zigova

T, Sanberg CD, Sanberg PR, Willing
AE. Infusion of human umbilical
cord blood cells in a rat model of
stroke  dose-dependently  rescues
behavioral deficits and reduces
infarct volume .Stroke 2004;

35(10):2390-95.

29. Zuk PA, Zhu M, Ashjian P, De
Ugarte DA, Huang JI, Mizuno H, et
al. Human adipose tissue is a source
of multipotent stem cells. Mol Biol
Cell. 2002; 13(12):4279-95.

30. Foreman-Trice T. Adult stem cells
from adipose tissue could save lives.
Medical News Today. 2005; p.125-
30

31. Lalikos JF, Li YQ, Roth TP, Doyle
JW, Matory WE, Lawrence WT.

Biochemical assessment of cellular
damage after adipocyte harvest. J
Surg

Res. 1997;70(1):95-100


www.SID.ir

