


[

OloysS Sl pgde o LU
Glas| agle ClB8al 3K 5

253 adl (udiga Sy oasdila

T agle ) el S Al Gl
P Olss

B Jobu (AT JULS JA1 g sy Jala cidly (udl 5 ol della 80
AR (5 Fa oSl b ol aia B Jige Ay e gk

Ladd |y Ml
6 Ay S M S
s o olia Aild)
i 3 g S gl Coand Gpall )98 e S0
@l e S
o
¢l u.glﬁ) = os

”'M/f/ ’ V VWAV i

[ wrma |




NN

PGSO CIO TN

T o e e O Y

T e

e e e T L Y

STNIEN?

T et

DTSN I

—

G CX N ER O I NN IR

Ly

...........

A

.

............ o‘)u | !
........... s 33

ﬁ&&&&&&0&@9&&&&&&*&&0&&&@&#&

b5 oa Sl gyt pole 42y 03yl (a2 st bl gt B e les ST

e ol sl Jolo o0 JUIST JS10 5 09 JBI 2y ol ] alie 3B plyie 28 loyS (SB5y pyde ssld

p o slael jgim b AVIVHIYE £ )5e w35y g A Sl SIS (S3he (poSeml 41200 e sl Shge Fre

heazs adl bl aslis o>

Oloy” (b3 pole ol
oBCLIS | hosS bkt A

: 51 JSiie Ql”la ol

- > Gz S St S 553 (GBI Ol
Y

Lozl (Dot all

Shad 32 755 Bl ol -
gl e 3570 (BT Gl -Y

Slole bl s cpallyss S 350 BT QLY

Jﬂiﬁ(Qbétm|%a

/ "
/ Syt e 7S50 GBI Dz

4

el

(u45Lﬂ Qbﬂétbk}>r@$:€

(s=)13) ohygle clep gae :s 1

-

L "':“3)‘4 (°5L’.”

keSS Mass odzaled 1o

Gl

.Céjf)bgéﬁh-{wa ..... ;hsxjg&"&fQB
<}>j /'_,)0))_))

o b Cogay 75 4 )l e 9 9005 52




AYIN +IYF g,

SN

iy iy 15 ol (3l o2 e @ 5

sto st st st sta ste
HeHsd

Ol Ky pels ollils

oKL  LosT Odarsd o v

£ JoX0 )[&0&

Mo o sl igo 5o o soleiz slo gl (2155 JUS JB1s 5 g5 J51o 2y il 5 sl dinalie 3 gl o

s dily gy 1 oSS Cluaz oudyLed

Dgd e axd s Siz obedlal b adl oLl (o

Dgd o 00lo pantedd Jo8 BB 4l bl (7

1l R 0y ¥ u.‘ill.m J..al:- (aLol> eYlie 015;)145 ) ug»\._’)\A/O 0yl J,ISL).:-
‘5?)15- )510 o).o.';-f GL&L) )5‘.) 0 i =Y (0959 &g )o))jL::..a KW W) 6 yad u—-.i:\.m -Y Lo.:.m\) bl 0 yod U*i’L"""\

Tt S 35 BT Gl gl (sledal, slial

S phaz S

el all oo

St 3>y 550 Gl ol pgo j3hiv sl

Gl 0z 355 BT by poms jsbine Slil

{1)_—— 4

\6\,5 ——

C)L.’.)

90,5 dars 558 BT Gliz > 5 ol




ek Ghouai] § ot ) Jln | ot <l ol el
uq Odmed ) Sbdda gki . glSe! ﬂh N e
(ot Odud Odum gl i § oSl

i Gl 5l i

N NN
Oladi bl g 4l § v




A Slans (2315 4« Pyl slgmes 558 5 olanl 4 s
Dt b Lla S 5 e cdls Ll slasle nl oo cle
A;_g_\J P3—= 9 LL.?JJ_AASL;»\ AJ\JJL%M.Q&U\&G ¢5J>
b 5l o 2l 4058 Gl 5 b Wles e s pme

| ISRt
RIS ‘:’ﬁu"‘“ S @k clpin 5y 5 ol 4 A
Sl e ool il Al ol b ele el G o0
aS ool aS el Sl gls agl @l 5l el
o= Azl b wss e bl can o o~ sleh sl

0D gk (yeA) ol 52 u)ﬁbﬁ-‘ ‘ r‘ Al

Sl Jb oS el RIed S 2 S wly gl 4 o
Ao plieadle GLL Y5 (ae lae S e pladS
Gims Sosln et plaal e gland Dl 5 gae Sl

SRR FUES | PP R vr- T SIS P RO




| @9:';,\,[_{) @U)b W‘gﬂs‘@jg efx‘l@ Q_g@:ﬂ }@j@ﬁyﬁ -

e@,..._S.b @&@chﬂ’ @gﬁmx—:@ j@ g@ﬂ:&gw

oled sgog=o 0 s gt I (2l &I p0 b Wysew

1 ya Ul g lshl geadp 2l Jo S a3l

9 o b bkl . 6 piited ot Gt i
M3 a:b ol Gilod ) plod 4ol oupumniy ) G
e glemif

010 ) 3 § gl it ) shoni !

gdlnu-n i . oodd] G giSa Skl il |
el &8 ) 3 § Sobif i pE gl . liuil pala
W 9 Siwd goolbo] Gumig pi . G ol Tl yuind pocki

| (ol (gupuki b S (6 Qe 3 el 29 |
Sk SkR Js-i-su-ls-‘- Ol O ok 3| e

. il e




ilisha pudii f oy g Sy plgd oy oy
eilipha lisga aot

il ol e gy gl diga by g gy a5
g gz jli Cosotom

ol =23 G ldgls of L

al=dila e ylga aldal liugs
Bt gty glaiil L a2 il oth aal i g




el Cuw y8

Jol &=3 |
o pladf eul=flhy o1 Gy059 9 LTS

Y erreresenrennane ettt st et bR bR S oS o ol denie
§ ermnsssseet s s s s ese et Jsbos zlais 53 el (51 panilSle A=)
B eervessssssssss s s e e s e e s iy (sl JUISA-1-y
D ereeeeseeensss s s s e R e s gl B A-V-Y
B rvesrsees st e e e s e oelS sl JULS A
B rerrrreraserseasesese s ars s st ens NS s o5lg,0 sloy gl JUISN-V-F
F e b Sl g ,isign (glogim; N=1-F-)
Y trreestssssencssesisssssnsssssans s aasssessassres S iglie Slabiels glo g, N-1-F-Y
Y eeeturrersnnsensssssnsssssessasessas s satsssseses GABA s g, N -V-F-Y
Y e eeseeseesossmssss s anese ool g ygicw, A-1-F-F
Aesveessssmmsessssssssseesssssssssssssssssssssssssassssssseses Solos U5 ol slaolays, A-Y
Attt ssb st aassaes S99 ST padS jliwgiega A=Y
) e e s bR R SRR RS RSSO E R0 o LS N-Y-Y
YV trrrrsesiesenseesessssssasssssassessssessssasasssssmasesens oo o (20 JUiKw slaolayg, A=Y
VY teverenserasensessasstsssssassrnsssssssssssassessans (Free Radicals)ol;T slo Jol, A=Y=
VY ceerrnsnenmessessensassssssessssrasssasossarenss (Stem Cells) ol slo Jolo pr (ol dosio ¥
L1 OO (Adult Stem Cells)Jb ol slo Joko .Y-)
LAY (Embryonic Stem Cells) o> ol slo Jolo Y-V
| SO (Neural Stem Cells) _.ac ol slo Jobu Y=Y




POS I=d
Loy o oles

vy b mae ol sl Jsbo 2uiS 5 g5l bz A=)
YA eas ook sl Johw les A-Y
Y4 dmmunicytochemestary) s yuweS grawgigesl A=Y
v S oSl slall A-F
vy e ok by Johw cdly il 5 1-0
A1 SR, ( Lumbar Punture Transplantation) s .5 Jsls <My uil5 . 1-0-1
Y ( Intravenous transplantation) sss,s Jsbs <idly Guil5 N-0-Y
vf ( Rotarod Test) 55,63, cuus A-F
TO dmmunohistochemestary) s yuwes sdgigesl A=Y
YA &bkl se;T A=A
p&a =2
&2
¥4 rae ol gl Joko $oledgdyee 1)
- In Vitro o Jokw plei A=Y
FY U568 (oSl gLl A=Y
Y <adly 5 -
Al S5 S dly Guil g Jldoy Syiglgimen slo 4Bl 1-F-)
£4 g 3 a3 Sl Sysglgtuns sla sl A-F-Y
AR &S e ools 4y bogi o slo aidly V-0
Bl =2 o Sam
N gl o S
7Y Slolgidin
24 &l




oS>

s g5 O il oy sl Gl S0l 6 )l 5 sl 28751 (om0 a5 5 ya Jule (g paSamlido Mo
6 slo Joho 098 oo ok S po s Culid 50 45 09 ga e g0 (VgeS g e (6 S 4 i oS
dgge S 5l Ll plad o lly ol leshe wigd (oo ol Al 5 (i g0l (sledshr dmogo 4 Lis Sl
baos 3o ;o(NSCs) oolety slo Jslo opesduaritly oo by ol ey oo 5lisla Joboo (s (2354l 5 5l 0525
23l 5o (SGZ) oSyt Gl o (ogilss g ez (SVZ) (oo (slo oy (galod £l 51 ,¥550,555 b anls g0 0

b e 53 5 ot e 1l slecdisn 5o SVZ ol 5l rme ol slo Jolo s ol g 5 9150
o JHTs8 aSnl Ll (sl s ools uaS BGF 5 FGF2 (350 glo 92518 s N2 LSl o5l> DMEM/F12
S350, ¥ 5l oy v dgibs Csls G i @y sl (il 5300 0l Dbl 45 5 (0800 st Sl e
Ss Gt 3l gy JSHo by a0 e PRHZE o giels Sl boas Jlo plis (ae g0l gl Jolos s&...l
oLy [‘,,_M Js! (_gl_mﬂ))o uu}o e L6-ST ko 0,40 oo sl o,k 16,5‘),1653&:&
T o) 0g) S Sl Gy b o Tl 52 09t 5 42,5 )18 05 0y, oK (65 2 g Sy 5 Sog Cam
5 8 frorsS g giganl Ghaloo] alg ay rme ol 6lb Jobow 5925 pacs Ly 05 2 sy g Slilg

8B e Spg0 St pslsligngisen

Sl 50 5 maS I3 5 (5259 JEIS Llay90 4 ok sl Jsh 235 Jbo 4 45 sl (lai o sy L 480

-8

0505 o0l lad ppizeen gl ab slowl Jalo Cdl 0 gy oSl 05,5 & Lud (255 (S5, (695ug 00 oS! ’

L be Jsho 3525 (5 S smepgisanl 7T oys (6505 310 09,5 ) Cond (640 55> (805 (45 JF
OIS s (a8 S0 3055 09,5 50 0l oL 0 3455 09, 50,8 58 oid oSl 4l o |, PKH26 Sles
Jshoo Sligobaas pmizean by plsd oty 4ol ol 0t 305 slo Jshoo 5l ooly o 5y innS ganginesl 5 5lilind
5 B-tubulind)y s 05 sla,Kilsss ag el g5mie matilly 4l 4 |y 355 5 00,5 & j2lys @bl Y 5l e
lgolons 3 gauyg J31 05,5 10 (6 ueS stspsinonl 5 IUT Miogai b |, (GFAP S100) s 2l 5 (NSE
Sirbed 518 3k gy pelipail s jlwiog ailyt 5 b Jolo cal 45 sl gl 3ha 2L 0 1) 0ad 335 sla Jola
D25 Gl |y (gl 5 g0 sl gassly a4l 4y | 055

B g s S Gy 50 (ras ol e ok 3,55 Lo 4 o5 28T 4 ol e ol 1A
o g 2Bl plod ceae la cigid 4y Ll o g asiluy anps ol daliag | a5 Qingy ;B e oo opl (6,5
2905 Sl sis JB1 09 ) 0 (507 wose cnl 5 Wisd gl paSmal I JLis & Sl 0 5o 53504
Sy oS ol




ABSTRACT

Introduction
Ischemia is the third cause of mortality in many countries, and many people suffer from the following disabilities. Ischemia causes '

a series of changes in the brain parenchyma leading to induction of cell death.
Stem cells have the ability of self renewal therefore are a good source for cell therapy in the ischemia. The stem cells, based on
their origin, are classified into embryonic and adult types. Adult stem cells exist in all tissues of every creature and are a

replacement for the lost cells in related tissue. The subventricular zone of anterior horn of the lateral ventricle and dentate gyrus in
|

|
Materials and methods \

the hippocampus are the main areas that neural stem cell are stored in the brain.

In this study the neural stem cells obtained from subventicular zone of adult rats were cultured in DMEM/F12 culture medium with |
N2 supplement in the presence of EFG and FGF2 mitogenic factors. To induct the ischemia, the animals were anesthetized and ‘
after dissection the middle cerebral artery was occluded for one hour. Three days after induction of the ischemia the neural stem |
cells which were labeled with PKH26 were injected into animals intravenously by internal jugular vein and by lumbar puncture at |
the level of L6-S1. The motor behavioral functional recovery in 1st, 7th, 14th, 21th, and 28th days after induction of the ischemia ‘
was examined by Rotarod test. The presence of neural stem cells in the brain tissue of the animals was examined by

immunohistochemistery and immunohistofleurscent methods after Rotarod test.

Results

The results showed that the motor behavioral functional recovery in ischemic group of animals that received neural stem cells by
intravenous and lumbar puncture was better than ischemic groups of animals that did not receive neural stem cells. It is also
demonstrated that functional recover in the intravenous group was better than the lumbar puncture group. The labeled cells with
PKH26 immunofluorescence marker were observed in the ischemic area of the brain tissue sections in both intravenous and lumbar
puncture groups stained by the immunohistochemistry staining technique. Alkaline phospahatase test and immunohistochemistery
staining technique demonstrated a gathering of neural stem cells in the lateral ventricle that were injected into animals by lumbar
puncture method. It was also observed that a number of cells migrated from lateral ventricle through the ependymal layer to the
adjacent brain parenchyma. These cells expreésed neuronal markers (NSC and B-tubulin3) and astrocytic markers (GFAP and
S100). The presence of a number of intravenously injected cells, in the brain parenchyma was demonstrated by the
immunocytochemistery staining technique. It showed that these cells were able to pass through the endothelial layer of the cerebral
blood vessels to reach the ischemic area of the brain. These cells expressed the neuronal and astrocytic markers.

Conclusions

It is concluded that the neural stem cells injected by intravenous and lumbar puncture methods were able to migrate to the injured
area by the ischemia and differentiate in to neural phenotypic cells. These differentiated cells caused the recovery of the motor
function after the induction ischemia. This recovery occurred better in the intravenously injected group of animals than the animals

that were injected by lumbar puncture.
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