Y -1F+ oo IFAA Gl FY ol ) 0,90 =339 &5ole b

pg R Al
S 3 Gl SOLid S S gl (32535 01 yo s oWia! 3B (5 g (9 g0 Al s i
wolS g 53 (9958 JLligit Wy 5956 g (was Wiy 3956 Tobaw 9 392
o939 39yl b o0 S Sl
"o 399 couxo (' (533950 it ¢! UK 3 (S0 uolihan
2l el eaodlasl o5T oK1 g yles Al ¢ 5505 (58)5n 08 (8T 25S (gomils )

(JM‘ OM}») U‘)”l ‘6)L~J ‘g;o)L.d‘ éb" oKisls ‘6)1.,.4 .,\>‘5 ‘L;..J))9 6)9.'5,1,»3 )LQLH..J‘ At
Sl o bl (S5 psle olSiils  JySge 5 Joko (sl Sl ¥

WAMEINY i pdy &6 WAAYNE :edlyo &b

odS>

6ok el (0003950 G255 o peday 0ulsl3d G5lgh o el axhe Gib Sl oy (GhRo R (nf slia! 3 Sus
ol gep )0 (VEGF) (Jgpe Jlliguil ) j5:56 3 (NGF) (omas wiy Jole oline 5 etz <l 5l oo
i 4 (A28 &5 (9 )5 VYo=YFe o 5 (359 1) ) o FA 21t 091 (rmaogi 9393 yianl b o o (sl sbge
©okos Jokw + oryed + Calid g ook Johw + Cals (ool + Calid (uls el (J S 0 el 09,8
O ol 59y crped 4 VOZMAX ws)s Fo-Ve ol b jo, g2y slaan g aidd (b (o poi 09,5 (o5 )
Jobw 30e1/8 # 148 sal> PBS /5 Ml Sud gl 6w oS &y (g0l Jokuw busisedly jo 09,5 jo sl y
395 B STZ ceulis Juw slmal (sl b 32,5 o ©) 00 S palow 4 (Slusl (2 <Ll ol il (g3l
mas by Jole g b @255 (Slho9y0 ©ygoa FIOPH 9 Ol 3L L oS )5 )0 0 SokS 33 0,5 oo £+
J5S 09,5 39 NGF 5 VEGF gohus .ol (g puSe il 1531 (59, b b hge cuolSguud (Bgye JLligwil 55356 o
Ao llo 30 Jokuw + (33 yoi + Calbd 09,5 )0 VEGF polie .(P = 0.0001) cdl lolize Gidls J oS 4 o ol
gl 53 (52 o3 + Calid 9 Jokw + Calys 09,5 )3 (ASLS (!l (P = 0.0001) cuils jlobine (381 Woog ) polu b
Wog S sl b dmusliio )3 (0 yoi + Johw + ulys 09,5 55 .(P = 0.0001) cdly jlobine (ful38 culys J6S 09,5 b
30 s li ol omizxon (P = 0.0001) wis suslice NGF zghuw 5o (5 lobxe sinl381 Jobw + olis 095 324
(P =0.0001) cmisls jlolimro G133l culuyd J 5 09,5 4y S o po3 + Culyd 09,5 9 Joloww + Culyd 09,5
20 (5 5 0955 3 ok 3 (63l Jokw (2 o 09,5 ;0 VEGF 3 NGF yolie a5 ols (Las gl IS y9bay
BT oS i 051941 balslone 31 oIS 0 aF sy g0 yias (ol by 1l Hloline iy l381 Culyd J 568 09,5 b o

bl Calyd (5 5lom 50 oS J S Jole G B 58 9 Sudgyigyg olge 2 (oiial33 Tl Alamslgas Wig o0

Wl ( Boye g mas by 1S 2y b I e ool Joke wuiald 5les cnpei Gl g
oS g

1. Email: s.omidhamidi@yahoo.com
2. Email: Hashemvarzi_tkd@yahoo.com
3. Email: mpourghasem@hotmail.com



YWAA 50l FY o Lol Y 0,90 (29559 559090 8 V¥

Aodio
Lot ((comedS 50202) 55 55515 o Ghalil Abwsay o5 conl Slglie LS| S, el
00é OB b (g ke ol 05 co aie 99 50 b pdoud] Joe 4 F gl i 5 50 el
siile cilizes (glaplil o (gaid ubis (1) ol ol o o] j1 Jol> Sdgplio b 15 5 315090
5 CNS) Tis35 0 wlael wrms ol b 5 5 000 (555l HUT olael 5 3950 calS (ot
5 Srhe B e JS 5 ol gn (B9 5T L grleny nl (V) sl lai e 2Lt WL
o34 pho (60,Slat g Lo Sl il i Slalllae gl (F) oo bls,| Jie Jls;
59 (F) Sl 008 J 7S 2ol 50 (6,:50k g Alibl> )3 ugame Sk 1 g (0) TS g 5
e 2l &S el )3 0hgt (alienBiom 5 (5)L3, Glaki » Slol8 aaled ( ubs slabge
S50k 53 me 35 70 G plgreds calS g (Y A) W3)l0 3925 sl alidl> 5 (6 S0k (sl 3he
Al Sl S g9 2o )0 o slagygyp 5 Cel el (3l Gl38l 4y S alidl>
lasl s 586 pogdle o5 Sl Colis cas 5l (Sl Sl ook bl s
gy bl losl 05d o zie jhe ohisas (635 0 Slasl gl )0 Jlds 4 (oo
oSl iile sl 5 e (5l )5iST e oS Consl (15 5 ol 51 (S oS g
(S5sls5ede,5 St GhgEs (Ol (byd g el iyl s Sobs oS 5 il
Sletd o sy slacletil (2als o el (B9 315359, (2alS Gozman (J5¥Use 5 5Ll
gl 0y (12515 5 idgundl (Sloygims ( SLUBS (Sl 57y 30 sk ¢ 2Ll g 5]
@by ez el bl 10 (01-0) 355 00 (NGF) 7 (a0l 15251 5 olyso (lo i,
ErhdSs 5 (Swgey (FomST 0b; 359,58 e amae Sl o gl A8 5 Sdg sy Jelss 4
o &l 45 sl Loy i 50 50155 ) oS e cyelgl NGF (1Y) sl o il 39,5
s 3 NGF (1F) Wl Bl6 laygys5 L yin g sl epla o ibilin slayias (gl i
Vb (55 oo b 0w o5 Ay ccdieany) Jl 5a5b5l 5 o)1 9925 (e 5 53550 (srae
Slaoysys el 5 by 5 935 o0 S lacys)s8 2 MPT) Gl (s 5 oo b oS 5 "(TTK A)

. Diabetes

. Insulin

. Central Nervous System

. Hippocampus

. Neuropathy

. Nerve Growth Factor

. Tyrosin Kinase A

. Low Affinity Neurotrophin Receptor

ONOOTSWN -



Yo @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

500, o5l ml (VF 00) S e S8 lagy] ool 4 5 AiS e S5 |, ol
ol a5 el ol olizel 5 50 o ygmedly ygiad il Jaoxio NGF b Jlasil o 4 Trk-A
6,5 hae Sl i ) glaials sl cargo ez o 1S o (g lilel, |y asib ymaly LiT ol
Ol Growi S 9 NGF ol ccubs Jedil Susalsily cumdy 10 .(VF) 05500 (Fg)95 odlad o
OS] S was o lid Sl g Sla> sl Jow 5l sdelcawoas Oledbl .(V0) aul oo yials
Srae g Jl G 51 Soye 50 Gadieaal b bad e aSlg oo cobs 5l ol cras 5 (G995
Jelse S50 ol 5l Jolo (mae ODLST pgas )0 (VF) wil bog,ss dewsas NGF
OV) ceol o as e cnl slml )0 Sl o (Bg,e Jalse (15 4 500 ool azgh Sl
T sb3y9 Zellad Jsbyo a5 s sad; slygSh l lacserme il gle,sS
@bolid S5l slay sl Gl elgil A oo pal 8 1, b (ud B diej 5 Wisd oo
a3 S (VEGR) Ggpe JLligail wi, 1551 lsiice gl (npee Aozl a5 wlons
L ol 5 TMMPS) Laslosis pgllie (oS ile TANG) (sl (PGP 5958 codlyg o
35,5 oy Pl 5 Camdl 4 Cobs 3l ol cvas OS] 0 VEGF conl .(VA) o, b
» VEGF Jloys 5 cute slajdl aijls (285 adjle cnl salssadsil ,o (Bgye Jalse oS
Sl aloxsl ouste (cioghy oo 5oy, (b obs 5l Jol> (Sgse g (mas SV
097 ranls St g S elr o e 3 VEGFE (5L (01505 enl oad ST o555
G Sl 5 olasl 53 (lz St iz 5 ekes el 5 oseST olaess]
G ISE0S |, VEGF 5 45 SDNA apansdly Skae J51s Jl b .(18) 05 co omas <l (g3
15 ONS s PNS? Clacl 5,55 S9us 5 o Cali oty ilS CuS s 5 gl (iS oo
Obey 0lsd ol slas 59, VEGE JUd 85525 5925 4 axgi b ol ovmlive (455 5
Spzlee Gl al3¥ 5 g oS | 20 Sl 5l 6T sl carge VEGF L o) slaige
Cellad saze ctF 3l g La> 6lp 1) 0l bele ol St BT (Sidgja a5 0l sk cnl o

(V) 2o o0 (las (Bgpe g (omas

1. Vascular Endothelial Growth Factor
2. Fibroblast Growth Factor

3. Angiopoietin

4. Matrix Metalloproteinases

5. Deoxyribonucleic Acid

6. Peripheres Nerven System



YWAA 50l FY o Lol 1Y 0,90 «(0))9 558092 38 \vy

oS )0 e B 29,00,m8 leyo S lgieds i e Codled oS wileols lis 5| Slelas
08 oo il el oS0l Sutnallgllsy sl oo 3 Shac b Lns o el (S g 205
Codlad @ sl )0 sl Caglin g (95 356l clale ol @ Sldllas ol ¢y (Y0 (YY)
sobas 59 SRl b 559 300,k (YF-YY) w)ls o)lil Gas Vel g SawolisS oo))9
5 05 ol 2ol Wlg oo s Gloise,se b alariisn sl p b by peiies il
a5 Cewl 0ol (5,155 (YO) 08 (ol UL slo Johos das ;o oyge e cpl sloows 5 ol
P Gl el (3555 Ssdien sras Sblize o 3305l 5 205055 b G
Sled 398 co (G Sla g1 Zolaw Sonr o okl Jolse 2ol 525k 5l o, sla S
BDNFY dGF-1" suis; slo,siS1 pn 20 UK )0 (S yiiee blis a5 s o ylias o0k
ol A ansS o o o sbS, LS wnl B @ P95l (YF) &l 9929 NGF VEGF
ous 031 L (YY) wly ()T (slos e aloz sl il oo (5359 5 w03 s0d &5 a2 (g 9l 3
(YA) 8L ioli8l Wl sla Soge;l 4o (coyw VEGF wyads (ool odled 4 fely 0 a5 Col
S| M‘&: ‘Subo dLbuujA WKM 9 6;:.0 MBL: B U”"))j aS Gl o0 wM o
Tokw Cowl aiiiles (5559 (oplpiygidl S (6,8 el olad dils 5 colil mhaw el )
Ol cubo slaige jae 40 1, °GFAP 5 (GS)' sl (uelishs « (GSH)™ 15565415 culals oI5

(V) aiidn ogupe |, bl sl )8 5 a0
59 el 7 Gloyo Jsbes w0l g, ) Ktmgty ry0 @l b 0390l 457 Sloys sladg, 5 (S
b Joho ) (1) $9d o0 32555 S%39095° Bosbl anle Jowe )3 (3l sla b o)
23 (1)) Wigd oo o Shas Sgnpr g S50 5 030 S S slml 5 oz layg )98 obml crge
Lmu...mj); "\“"569 solazul 433);’;“.;&)“ 6LQJ9Lu Q‘).,.? 6‘):’ thel,,.;.g dLszLa )| ‘)_,._>‘ 6[.QJL~J
olyor oo 2lla b sole & ygods loy T 5 )15 6 lg0n Lol tailos 1S slol ole jo 1) (rg jlalei
$lp ool sl Jokw ohgas by Jolw 31 oolaiwl 5 glojo Jokw (yloocplys Ll «(FY) cl 004
6ol slo Jobkos Ll yo ¢ Jlioylgredy saslaiils b jo 1) (saube gulis caid sl slacdl o )5

. Insulin-Like Growth Factor-1

. Brain Derived Neurotrophic Factor
. Glutathion

. Glutamine Synthetase

. Glial Fibrillary Acidic Protein

. Cell Therapy

. Stem Cell

~No ok~ wNE



vy @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

Olggeil 5 Bb an (93 (g0l sladsho & S (s Fg o 28, (22 S3b 5| Bt ol
St gl e sl ok 4 S BB s 93 sladshe 655 (2l (uiaren 5 Wyl
Sl Ol gl &5 el nl oyz 28 ol lashe liel (g (VYY) ol
Slysiz Sleogas i g gy 35 ols i Soludy (rizran 50 5] ooty o yles |
Sl ormilin U5l 0l o Lo Jolos ol o5 w20 o L Slaly iz Sl am 5 (Vsb S,
sl 5351 s 5 bl solty slo ks 45 azas e ol aazily (YY) aisl Slejs Clual
Syrr wzge Gk (nl 5l g Wgdioe g9 Sl cum ey RPN 8 9 Sy ige
Sham a8 conloads G308 ol (Ye) Wigd g0 (S50 piomaw Bt sldanls jo o ,Slac
anls Jowe )3 5 oS Sprles she 4 a8l oo Lok (nl ool Sladsbe (595909, B2y
6ol gl sl 45 whools Lt sordigigines] (sloaidl diwl, il aiS ly gazs
2 &l anls Joee a4 65090 B3 3l dm BrdU Lawgs eadjlplias 5 cadesheoss
39 eomizred (Vo) Wio,S oy aesd anlo Slbl jo 5 wiails 0ady g Wis S & > los g
GDNF" BDNF (NGF (sla 5515 aiilsi o solity (sl Jolos 45 ol o asice (glaalllae

(FD) aims Lial3l bes ke, |, °CNTF 5 "HGF VEGF YNT3
G33080° By olpeat g5l slagn i ol BT dxeyo 1) ctmghy Stmghy 9SG
Zo 1 ST gy il b o oo sla ign 55 (o b 1 e sy oo
ool @ el Jliods yolo imgsy el plis sl 00,55 sanlie caolS e il VEGF 5 NGF
5 s SDLST leys (o 1) 650, St Wigiee Gloys sy ol LT oS el Jl5es

S slml culSgm 50 094 e )o Cubid §)lows I Jol> (390

B9 3
(R el 59 b gl T (Shp ) slagiagy 0 BT (e BeS )3 2ol el
o ige yw FA walllae ol jo s cole, aKisle)] Sllgs b S Jgol slas lastiw!

1. Adipose Tissue-Derived Stem Cells
2. Glial Cell Line-Derived Neurotrophic Factor
3. Neurotrophin-3
4. Hepatocyte Growth Factor
5. Ciliary Neurotrophic Factor
6. Streptozotocin
IR.IAU.SARI.REC.1397.001 sl aublis b .Y



YWAA 50l FY o Lol Y 0,90 (29559 559090 8 YA

iy dawgs b hge ol agd 0,5 VYo -VF e (0385 055 b lins ol ladaciin b 5
Lo b 6 )55l ol atn SO Daedy (g ke axly oDl oyl oRiils Baise olRiglesl jo
cola) oS Lls 59y Collad sy b QL] 5l ey (Sidedi ;0 Sl onl diad o)laeSS
ooyl ARS8 09,5 o J S 09,5 tNAD e 09,8 b 4 (Bolad jsbay (2
ol 05,5 5 53kt ol + o 05,5 0+ e 0 sl 5 05,5 (5 5l 28
L @l sl oy cwyiws 13 g ST 4y dilolsl & jgoas oy )5 don g0l Jokw + (3 503 +
b hamee o Slad Sl Sl 8 5o Sge o ,lez loog,S O g0t Sl oz lase
o sy b S el VY it el VY Lyl o ol S il A2y YO B Yo (slas
IRV SRV SIRWESRWATARA N

PSP 590 b 5988 S le) Crwgigieh sl Jolowe 5l o, po cubis Wl ol
g &b Jo o Sidnied e ;0 STZ w35 Slls 4 (Blaoyg)s &jpod p)56lS
OB liae 0l (6,5 595 Hlea po 3l ubs Gl o cell VY Lol oolaiwl o5l &y goay
o 30 oS ke ¥ 5l it GLBL 3 A b Sllge a6 S0l ) yiesS oIS oS L
(S Byt Jsam) OFF) W il s )

Jote sloog 5y il d ww i g Log 8 (yasuid (il —) Jouz

Syl RYCRCEROUES] oY
(o) Sloxs B Loy ,S
3 ylasliw! (yd gl p S o)

A fIFY VY/YA JES 0g,f
A vy VVF/FY o 09,5
A VV/FA FYEVY b JEE 06
A VV/OA Yav/ov Calis + o yad 05,5
A e FYTIAL e illen Jilba 0 6
A £I0Y YYEIFY el + ol Jsbo + Calys 09,8

oariSanpe ol low 050 BLLIASL 5| oy Slabid ¢ o2 5l Bie 0l sl Job &t Sl
095> S loged Jos 5l am Hlais;ge 8l b a8 5 iSleged Jes ln (Al Gi5e
&‘39,.»(5«.,] Sol> PBS L il an Jae ollioley] 4 e loo jo byl dadse

g 59t el GM110 Jos Bionime jegssls
2. Phosphate-Buffered Saline



wa @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

Jsbowe 5| 555 45 5 (rtalan b 0 o013 gt Cagi oz 55 (Gommtloss el ~oabin 52
VO Soeds So= UL oo 31 Jawgy Hlais g0 il da Jolo alilas (gly ¢ o Conl 00l 7 )15
ok SN g ol cdlad wal> o ol 5l o ol pan o 5 ile &5 0 YV sles jo celos
Slosbe s Bl i 8055 sle b symge 53 slasdS el sy
Jhe & By eliys 5 oo CS ppaie S 4 S 5 hlad (sl oaslesey
=S 9 OmeS Sl GiRi (nl 5o Wad eoltl g yeglugls iy b Cuge (el Sl am Slse>
5 CD29 sk s slomls ol ol oz S8 hn 50l slo sl iy slo
SSleo 3 5,5 b et Gl G e (YT V) 0l oLl sl ! 5o CD90
P ke Ve 593 b0 90 (il g p S kS o e S (e B0 Go kg a0 ) e ullS Lgls
5 Wsd g p3 G0 U eils a5 0,5 O )0 dids Sy ey 1) lige 0 e SokS o
b Jshos (55gancds 3l dmy (gl gundl S pos S e 051058 hled (g00 S ol B2yl
6ol Jobo 0as V/B 5 Y+ # dg0 ,bg pY 5l oolanl b S oo jo 0 S5k g PBS L

(YY) ol 8,5 subs &) po S palew a4 Sludl oz <l 5l oadz! ]

ol Ghegh ;0 SISy Sler (el 4 Athe D Dded 1S5 lg 59, (Suped loog S
Wol)l5 (e o g VOMaX sojo £e-Ye L Jolres daBo ;o o VeVA oo yed Sy
S 5,5 5 T Bty (siag 09,5 450 e 10 oolial Syl Bl
Ta 15l G el Do g Ly 8T 18 Alde AL Didedy 5 Alie )0 55 gy Lawgie
a2 80 Vo Dody 428y j0 e Vo (ol dian o aaBo Ve gl aads o e Ve 5l gl ol
Sdeds 48,85 ;0 e 1F-V0 (e didn 0 A Bo Ve Doy 4B 10 o VF-10 (e L o
28l ioldl poen dlae j0 4Bds Ve Soeds 428y 0 e VY-IA g ol e 0 aa B Y
Sbb &aa )5« o el sl i coled (eSS Sl 4 odaliassas slas )55l o sl
(FF) 2ol il a5 Culf (i dtam)

ETERFEINIIE SIS TR K SO UK S NS RS PR IR ENCE WERJ
Bl 50T 005yl g e U5 00,5z 5 Lpgasie (2 ST L (g0 s 09,5 e
3om 2,8 18 sl o alolidl g ol las jre e sbaccend plo 5l cwlSgmn Ao

9 ;ieed 3l am ol 6yl axye A Gl jo pgare b o C8b (adaesie



YWAA 50l FY o Lol 1Y 0,90 «(0))9 558092 38 1YW

colo gl o550 aliylojl CuS dlwsgay ooy )S VEGF g NGF clale (5 iy 5o
2 SR gy 4 p S (oo 50 5950 <N AD Coslar oo b iz 985

s ool Tad bogs (uilyly S IUT 5l aog S (e 750 Slacglis gy (sl e Rs 0l 5
s Lo gy (el 5o 05 ooliisl rog 8 ey 5l sl Sl T T ok g3l Sl iizmon
S8l 5 Asgas (5 Lol (slaJolomign ;205 dom s aid )5 51550+ [+ B b (s5luns 5 5 SzS (s lolina
g pransl ~ 5,5 30lS 35851 31 (r03s crmals oyt (sl ik ploxi] Yo s T ol ol oy o
A eolatuwl

ol JyuS 09,5 b auslin 10 (oS 5 09,5 ;0 NGF zhaws a5 0 Laseie ()bl Juloe gy jx5
g Cubo ool Johw 09,5 10 cpizmen (99 8 Lol Joaz) (P = 0.0001) il ,lobe 2ol
(P =0.0001) o osmlice lolimo iulidl cobo S 09,5 4 Camd Cobd (p el 09,5
Slolioe GBS (3 503 09,5 4 Cond (oS 5 09,5 5 Cobo goln Jokw 05,5 o K08 b

(S5 6yl JSK) (P =0.0001) oy ovmlice

(€l o5 oo | 953) anl5 5008 NG skaus 8 o] G820l 3 cuSileo ¥ Jpor

ASlas Plas o lailiel Bzl uKile 09,5
AR SNRY ¥ SR SIYYY ol ],
XYY YV “l++9 “IYY- o
N A SRR AR ol J a8
SYPYeIYAY A YA Colbd + o ye
JIOFY e IENY <[+ %4 “IFY- 6ol Johos + colyo
S ANEERVA RN ¢ 08 /AN 6oty Jshos + (ppped + s

1. Hangzhou

2. TWO-WAY ANOVA

3. TUKEY

4. SPSS

5. Kolmogrov-Smirnov



JAg @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

<Y
R i

ks Sy e ok Jobe Jeker e
@obm

SR sog S 50 )5 (o [p,585 cems  NGF ol ot -1 Yo
loog S b b jlolins S H# iy S35 095 L jlolias SN e

NGF ¢ Silee o555
e

Losls @355 993 srmb Bgi pansl —3g,5 9alS g3 5l ooliiwl b pol> dalllas 8510 (pags o
dslio ;0 oS 5 09,5 ;0 VEGF ghaw a5 0l aseiie (5,lel Juloigay jo5 wlaol o .o aseiia
e (du byleds Jgaz) (P =0.0001) il lolise iol3dl o 5l g cobs S 09,5 b
odalive jloline Siol38l Cobd J S 09,8 4 Cod Cobio o o3 09,5 5 Zobs (ol Jolow 09,5 0

(90 8 Loy JS2) (P =0.0001) o

(8l 5 oo |5 353) alS 00 VEGF s o, Ilial Sl il 5 eSlen Y gt

Sl Jilae o lwilie] Byl pSileo 09,5
VFIA- VoA V/FO VWY - Wl J s
S Ve IvY VY VYA o
SIY - BN < 10A BIA] 2o e
VWA VY VY- VY - Colis + oy ye
VWY \OYY V- V100 olts Jsbk + by
V¥ - VA - YIvS Y\/F ol Jshs + oy + oo




IWAA 3l Y 0,lo V) 090 ()59 (558092 78 Y

ks s s &b Jobo oot 2 yo3
soby

YO -

—
[>4
1

VEGF ¢ Silo 2 0,555,

[ >
1

o9 sWegyF 10 0,5 o /0,595 e 3w VEGF il s -¥ IS
oog,5 plo b jlobine O # (obs 08 09,5 b ol M o

S5 4l g Sy

g axoi BB ol saseo lis wuls JuS 09,8 b dslie o yols dsllas 5l ol sleools
el gma ;0 (VEGF) (Sgye JLbigail wd; ;551 5 (NGF) (qrae al; jg51 zshaw jloline
sk 2555 ol ey atian il Do |y (10,5 le8 (59, (o859 (2 05 A4S Widg (b slaise
Pl owyy pole ddllae Lol Ban (xdly,o diog 00,5 <l o o, <Ll i ol sl
Syt oz S8b 5l Erie ool Gl dsle &5 ol end (2D555 Sla ped BoiiS o gl
G5 9 sy el sl ol dlllas o LT aS 0 skae Jlges (nl K000 lieds 0y (S 5
298 B gohaw Slpss (A 55k cage g oo b (2 8L 5l Fie ool laJobe
S (VEGF) 3s,e JLbisuil a) 5516 o (NGF) _ouae i,

Pl ooty (052 <l ) Bt g0l slagbe B2, 45 e300 LES odeliuwody Ao
Solow 5l Jolo calS g WM plpy0 saie JBT slls 1855 )15 (59, (o9 slogn yo5
5 ol Jsbos e pod 09,5 1 VEGF 5 NGF sl 45 ol oLt gults (S, 5bas ol ol
Ay ol ol loline GRali8l colis J55S 09,8 b duliin )0 (oS 5 05,5 30 (izean
Jolge » a3l b Aoyt Wil o )] oS 3 (ogasas laalslas I plaS ja oS o) oo
G095 b el ol (g)lem plr) 635 0 (o cbli> ol Sy o Bgpe 9 95,80



wy @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

|y bgie B b 10,5l (555 6502 05 5ol slaalllae 5o (FA) o) San 5 Sl ol
o £ T llan 55 0508 2 555 51 o8 NGF 41381 313l sl 5 0 58 s
5)....4\& o.\.,om] 05; ¢y VO J)...»S 05; EER W M ‘Sal)c\bfl) 05; dw o LS")M U’“"?‘A
CQL..» .A.n))s u.!)o.b)ﬁ) = L.S‘wﬁ 0 Sl O dedy Lﬁu»}n -y A Q")"""B ou\abw—l 03;
05; L M U,u))s 9 o..\iow—l 03; PLd P-AH 9 NGF 4P|3'K2 u...bj)) C}.Ia..u as ols UL“'“"
.‘a...u}.».o R W la u‘b; )‘9; K9y U“’))j aS Cewl ool QLM.AJ Lmksw)f ] 09y )..YL‘ Q")'A" O
Sbgise 3 orae sbdshe seusl 5IPIB-K (o5 Jld b 5 wasoe Gl 1) NGF zshans
2 GA.ALESAJ s SN ) Ken VC‘)’F” (e S 0 G S sl smas (_g..\%oWT
2 e VA e b (o o (sloog,S 00y gy 1) lagise She 0 353l s VEGF (i
wie ez ln g aie ;0 jo) @y s, 0 a3 T Daeay ed 3 (55, 42 )0 Hho ol 5 aiSs
Jloods g VEGF polis (g lole jobay o es aian Loz aS ols oylid iogh ol ais S o el
(mimad ol Jol> imgh gl b guen 4l opl 45 amd o el e 0 1) 55e 5T )]
(SN Cedw 4y dlnly oS Sy 0 Sl g B3, a5 Sl lis o) SKes 5 2l gy
(Y) o, 5 7 LiolS K008, bl aisu oo 09ue |y ol ylows bls ppl8 e yus g Jolas o508
Glwsb 0oy cmae o Jole (03l gl ol sl sk 5l les ce a5 anils led
oolisd s Jsbos ool 51yt S 55,5 5T 505 0818 5 (omme slocle 2 5 e slmomins JU
Sl az Gl slaspaly 5l (So Glyieds Wl o la sl (nl Wg o5 sy o0 ity 05
25 58 Az gio 00 L Sls s 5 eyl ol T lon Aol 5313505 ,88 Sl o Loy
Jolw b0uS il )0 09,5 4 Cod (o5 55 09,5 ;0 NGF zslaus OS] (5 lolos 05 pga> )0
G Sidgis,8 Jelse Logarar cvas sla sl 45 55 (6 Szl &S onl Olior ol
ol dalllas ;5 a5 sy oo Sl onlpl «(F) aiie golts sladshe 4 3y 2iST ol
OIS P 9y ol ey 5l ol e tal 095 5 Jobo + Sl 09,5 5o ol Job 1)
sl oad b ise cwlSgmd ;0 NGF zohaw jo 4z g LB iol38l ge w0g,5 pl ;0 (VY)
b Sibcos sad@,y ol by Jske Yz a5 Klos,S o ol Kidgh ¢ yuiomen

1. Chang

2. Phosphoinositide 3-Kinases
3. Al-Jarrah

4. Capitelli



YWAA 50l FY o Lol Y 0,90 (29559 559090 8 IYF

L a5 oS o e |y lapeS sl 5 (NGF 5 VEGF BDNF aloxjl) o, (slo, 55T oyl Lol
3led g By Gliee Leisas 9 0308 oo 1 Glsee Slaobs 9 995 2 2510k 5 25 951 Sl
(F) Bgd g0 yomie 5 (oeas LLS,I(6)1 85 g dame (pocras 4y oSl wims oo (a8l (Jsbe
ol slasho dign a5 0o )5 0lo (FV) (e 5 (655 9pdle pol> (g L gaod ((piznon
5% (nl ol pucilSe a5 05 (ke B0l L e 5 (g5loil el il o
e Z8b 5o Fim 3l wuld g (Seye 0y Jelse 5 VEGF ol (il38l a5 cnl Jods & soen
Doty Wilg oo (052 <l 5l Grie ol sladshe 255 9 b9 S 5 BT g e ol
oo SINGF adgs e 50 Wilgi oo 0359 «aSial Jgl gl o0ls msgs  Jlaim! puciilS iz
Ol olBl g NGF (slajlo iy g9k cmae Jsho (myiws;o 551 (Rl Jodoar saily
o8 Sl 00l e izren (FY) 058 o0 Cgmzeo NGF (gl JUd (slowi o5 a5 A 5LuS (9 5
ol e igdie (555 Cellad ol (i) b s sy el ke Jolse
ALl INO wile 3558 slooasSelusl dactplio «Salisdgen slog s « oS sle (Jolse

(VY FY) st o 1S glgil 5 baoplSyml 51 5 o Dl
ssbas VEGE (al33l o5 s )ls 092y Jlaal (nl yol> (idghy 50 92ge (Gle 0 azgi b
TS w0z sl peailSe cpal b guned sl 00t e (glaJpbos 3l Eliblone onns gzrg i3
Solom S0 a5 jae 5l bl ;0 VEGF shaw (2l a5 wio )87 (3155 55 (FF) ol s 5
ol 4 4z g b oo il ol ogilly Sloys S S S g0 )13 pilicon jiin GpmtS L
28 calS g 50 535551 (aal38l ] Clate § NO asile 535051 55181 alse oo (355
NO w5 a5 55 zrkae AigSinl ) ()] pusiloo (lgioe cnnl oad svalive 55 Jol> gy
S Gl s o8 Sl (3555 51 ol T 5 gl alez Sl aS ol ke o5
L s Jslow 51 oaisolil oo S olyomay 0357 (il 093 oo JLliguil b )3 TNOS sl oyl
225550 NO (al381 g (el s =l ay 535, =) dae w90 “NADPH (S LoS So s
395 oy Ble Sae p b L alas) Syl 28l 58 Finsl ST Wis e g,0nl))
GMPYs GTP” a3 525 o) 5 95300 055 Jbd S5 4y Jlabd o M OIS hod g

. Nitric Oxide

. Cadet

. Shear Stress

. Nitric Oxide Synthases

. Nicotinamide Adenine Dinucleotide Phosphate
. Guanosine Triphosphate

. Guanosine Monophosphate

~No ok~ wNE



Yo @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

Sl e ) Jebgul whaw 55, Gl sladsSge a8l 5 Slo Silae (ud J5 «aled)s
(T0)

i3 9 33909 0 ooz <8l I Fuie ol Joku slail 9050 oddz he (slapanslSe
(VEGF) (5, Jlligusl ol ,55518 5 Sidg 5,55 Jelge wuile aale)5i56 adss S0 20 wilss oo
(g Amly sl e (alas sl ST unilSe (g 0 (F7) WL HEF (Bgye w556
Sloos S ;3 syl (imgh )0 45 Lacrds sy 5 NGF oo (iulfl 45 Cel oad (asuiie
NO o Jg G po0 caels (TRK-A) 093 805,53 dlawlgdy wilsd oo el ool odalive le oo
g PIBK (g (o Jled e cnl )0 (oleitin munilSle 098 3559051 colesyo 5 VEGF
sbul el bl e a5 cel NOS el alidl 3 MMP2 s Jlsé o] cdleie o "AKT
6l il aals 5 cwodle ;0 VEGF g NGF & 4 4595 L (FY) 35800 <l 0 wax 3g,e
B3P S P nlnle (Srm 9 ool ohigt 635 e (sras e 2 Subd bo 5l (AU
5 sbla> |Kal, S Wl oo (o359 Glagn i pll boljen o)z 5l Grine ol slo ol
b 6 lew ol 5o ol 2als 6l Sleys

(P B9y Oliear ol (e s ol sladshe 85> 0 ple Chyiy 4 azg L illie ply
Slooiags Aiej)s wb (o) Ml b ssalie o] e JUT oo ol gy 53 a8 ey
a0l slml baig jlos Gloyo )0 o8 5 (3559 psle 859>

SN0 58 g WSS
S widibog b 1y Lo Giegh ol plodl jo a8 (sol,8l dan 1 aiils g0 p3Y 995 o Bain s

&b

1. Havilah P, Pandit Vinodh B, Durga Prasad K. Adenosine deaminase activity in type-
2 diabetes mellitus: An independent marker of glycemic status and stimulator of lipid
peroxidation. Int J Chem. 2013;2(6):1175-8.

2. Knopman D, Boland LL, Mosley T, Howard G, Liao D, Szklo M, et al.
Atherosclerosis risk in communities (ARIC) study investigators. Cardiovascular risk
factors and cognitive decline in middle-aged adults. Neurology. 2001;56:42-8.

1. Proteinkinase B



YWAA 50l FY o Lol Y 0,90 (29559 559090 8 Y&

3.

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Gispen WH, Biessels GJ. Cognition and synaptic plasticity in diabetes mellitus.
Trends Neurosci. 2000;23:542-9.

Sun MK, Alkon DL. Link between Alzheimer’s disease and diabetes. Drugs Today
2006, 42(7): 481.

Baydas G, Nedzvetskii VS, Nerush PA, Kirichenko SV, Yoldas T. Altered expression
of NCAM in hippocampus and cortex may underlie memory and learning deficits in
rats with streptozocin-induced diabetes mellitus. Life Science. 2003;73:1907-16.
Pedersen BK, Pedersen M, Krabbe KS, Bruunsgaard H, Matthews VB, Febbraio MA.
Role of exercise-induced bdnf production in the regulation of energy homeostasis.
Exp Physiol. 2009;94:1153-60.

Fang Yu, Kolanowski Ann. Facilitating aerobic exercise training in older adults with
Alzheimer s disease. Geriatr Nurs. 2009;30(4):250-9.

Winter B, Breitenstein C, Mooren FC, Voelker K, Fobker M, Lechtermann A. High
impact ruuning improves learning. Neurobiol Learn Mem. 2007;87:597-609.
Momeni Z, Behnam Rasoli M, Feridoni M. Comparison of the effects of type 1 and
type 2 diabetes on hippocampal neuronal density in male Wistar rats. Iran. J. Diabetes
Lipid Disord. 2011;10(4):339-46. (In Persian).

Reagan LP. Insulin signaling effects on memory and mood. Curr Opin Pharmacol.
2007;7:633-7.

Jafari Anarkooli I, Sankian M, Varasteh aAR, Haghir H. Effects of insulin and
ascorbic acid on inhibition of the apoptosis in hippocampus of stz-induced diabetic
rats. Anat Sci J. 2010;7:133-43. (in Persian).

Xu B, Zang K, Ruff NL, Zhang YA, McConnell SK, Stryker MP. Cortical
degeneration in the absence of neurotrophin signaling: Dendritic retraction and
neuronal loss after removal of the receptor TrkB. Neuron. 2000;26:233-45.

Hamidi Perchikolaei O, Fallah Mohammadi Z, Haji Zadeh Moghadam A. The effect
of treadmill running with consumption of vitamin D3 on NGF levels in Parkinsonian
rat’s striatum. Sport Physiol. 2016; 8(29): 91-102. (In Persian).

Delcroix JD, Michael GJ, Priestley JV, Tomlinson DR, Fernyhough P. Effect of nerve
growth factor treatment on p75NTR gene expression in lumbar dorsal root ganglia of
streptozocin-induced diabetic rats. Diabetes. 1998;47:1779-85.

Chae C-H, Jung S-L, An S-H, Jung C-K, Nam S-N, Kim H-T. Treadmill exercise
suppresses muscle cell apoptosis by increasing nerve growth factor levels and
stimulating pphosphatidylinositol 3-kinase activation in thesoleus of diabetic rats. J
Physiol Biochem. 2011;67:235-41.

Aloe L, Rocco M, Bianchi P, Manni L. Nerve growth factor: From the early
discoveries to the potential clinical use. J. Transl. Med. 2012;10:239-54.

Tesfaye S, Malik R, Ward JD. Vascular factors in dabetic neuropathy. Diabetologia.
1994;37:847-57.

Al-Jarrah M, Jamous M, Al Zailaey K, Bweir SO. Endurance exercise training
promotes angiogenesis in the brain of chronic/progressive mouse model of
Parkinson's Disease. NeuroRehabilitation. 2010; 26(4):369-73.

Tavakkoly BJ, Pravica V, Boulton AJ, Hutchinson IV. Genetics of diabetic
neuropathy: Study of VEGF gene. ijdld. 2005;5(2):117-25.

De Salles Bf, Siméo R, Fleck SJ, Dias I, Kraemer-Aguiar LG, Bouskela E. Effects of
resistance training on cytokines. Int J Sports Med. 2010;31(7):441-50.



Wy @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

21. Tang Z, Yuan L, Gu C, Liu Y, Zhu L. Effect of exercise on the expression of
adiponectin mMRNA and GLUT4 mRNA in type 2 diabetic rats. J Huazhong Univ Sci
Technolog Med Sci. 2005;25(2):191-3.

22. Tokmakidis SP, Zois CE, Volaklis KA, Kotsa K, Touvra AM. The effects of a
combined strength and aerobic exercise program on glucose control and insulin action
in women with type 2 diabetes. Eur J Appl Physiol. 2004; 92(4-5):437-42.

23. Boulé NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of exercise on glycemic
control and body mass in type 2 diabetes mellitus: A meta-analysis of controlled
clinical trials. JAMA. 2001;286(10):1218-27.

24. Sheu WH, Chang TM, Lee WJ, Ou HC, Wu CM, Tseng LN, et al. Effect of weight
loss on proinflammatory state of mononuclear cells in obese women. Obesity (Silver
Spring). 2008;16(5):1033-8.

25. Eizadi M, Behboudi L. Effect of acute and chronic exercise on beta-cell function in
diabetic patients. JKH. 2012;6(4):15-19. (In Persian).

26. Cotman CW, Berchtold NC, Christie LA. Exercise builds brain health: Key roles of
growth factor cascades and inflammation. Trends Neurosci. 2007;30(9):464-72.

27. Villar-Cheda B, Sousa-Ribeiro D, Rodriguez-Pallares J, Rodriguez-Perez Al, Guerra
MJ, Labandeira-Garcia JL. Aging and sedentarism decrease vascularization and
VEGF levels in the rat substantia nigra. Implications for Parkinson's disease. J. Cereb.
Blood Flow Metab. 2008;29(2):230-4.

28. Wahl P, Jansen F, Achtzehn S, Schmitz T, Bloch W, Mester J, Werner N. Effects of
high intensity training and high volume training on endothelial microparticles and
angiogenic growth factors. PL0oS One. 2014;9(4):96024.

29. Priscylla N, Pamela B, Fabiana G, Larissa B, Patricia, S. Physical exercise reverses
spatial memory deficit and induces hippocampal astrocyte plasticity in diabetic rats.
Brain Res. 2017;1655(15):242-51.

30. Pourheydar B, Shahi M, Farjah GH. Evaluation of apoptosis in hippocampal cells of
rat following in travenous injection of bone marrow stromal cells in ischemia-
reperfusion. Urmia Med J. 2014; 25(7):584-97. (In Persian).

31. Guo F, Lv S, Lou Y, Tu W, Liao W, Wang Y, et al. Bone marrow stromal cells
enhance the angiogenesis in ischaemic cortex after stroke: Involvement of notch
signalling. Cell Biol Int. 2012;36(11):997-1004.

32. Moradi A, Mohammadi S, Hamidi Alamdari D. Effect of adipose tissue-derived stem
cells on the control of the blood glucose level in diabetic rats. J Shahid Sadoughi Univ
Med Sci. 2015;23(8):717-26. (In Persian).

33. Krishna KA, Rao GV, Rao KS. Stem cell-based therapy for the treatment of Type 1
diabetes mellitus. Regenerative Med. 2007;2(2):171-77.

34. Lock LT, Tzanakakis ES. Stem/Progenitor cell sources of insulin-producing cells for
the treatment of diabetes. Tissue Eng. 2007;13(7):1399-412.

35. Chen Q, Lon, Y yuan X, Zou L, Sun J. protective effects of bone marrow stromal cell
transplantation in injured rodent brain: Synthesis of neurotrophic factors. J Neurosci
Res. 2005;80:611-9.



YWAA 50l FY o Lol Y 0,90 (29559 559090 8 YA

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

Chae CH, Jung SL, An SH, Park BY, Wang SW, Cho IH, et al. Treadmill exercise
improves cognitive function and facilitates nerve growth factor signaling by
activating mitogen-activated protein kinase/ extracellular signalregulated kinasel/2
in the streptozotocin-induced diabetic rat hippocampus. Neuroscience.
2009;164:1665-73.

Taha MF, Hedayati V. Isolation, identification and multipotential differentiation of
mouse adipose tissue derived stem cells. Tissue Cell. 2010;42(4):211-16.

Chae CH, Kim HT. Forced moderate-intensity treadmill exercise suppresses
appotosis by increasing the level of NGF and stimulating phosphatidy linositol 3-
kinase signaling in the hippocampus of induced aging rats. Neurochem Int.
2009;55(4):208-13.

Capitelli CS, Lopes CS, Alves AC, Barbiero J, Oliveira LF, Silva V], et al. Opposite
effects of bone marrow-derived cells transplantation in MPTP-rat model of
Parkinson’s disease: A comparison study of mononuclear and mesenchymal stem
cells. Int. J. Med. Sci. 2014;11(10):1049-64.

Kang X, Huadong X, Sasa T, Xiaoyu Z, Zijun D, Li Z. Dopamine release from
transplanted neural stem cells in Parkinsonian rat striatum in vivo. Pnas.
2014;111(44):15804-9.

Hashemvarzi SA, Heidarianpour A. Preconditioning effect of aerobic exercise with
D3 vitamin consumption on VEGF levels in the 6-OHDA lesioned Parkinson's
disease rat model. Sport Physiol. 2016;8(30):129-42. (In Persian).

Chae C-H, Lee H, Jung S, Kim T, Kim J, Kim N. Swimming exercise increases the
level of nerve growth factor and stimulates neurogenesis in adult rat hippocampus.
Neuroscience. 2012;212:30-7.

Nourshahi M, Taheri chadorneshin H, Ranjbar K. The stimulus of angiogenesis
during exercise and physical activity. Q. Horiz. Med. Sci. 2013;18(5):286-96. (In
Persian).

Cadet J, Last R, Osticv K, Rezedborski P, Lewis VJ. Long term behavioral and
biochemical effect of 6-OHDA injection in Rat Caudate Putamen. Brain Res Ball.
1991;26:707-13.

Jalali Z, Dabidi Roshan V. The effect of regular endurance exercises and galbanum
supplement on vascular function during chronic hypertension in male wistar rats. J.
Sport Bio. 2014;6(1):95-113. (In Persian).

Cawthorn WP, Scheller ES, MacDougald OA. Adipose tissue stem cells: The great
WAT hope. Trends Endocrinol Metab. 2012;23(6):270-7.

Caporali A, Emanueli C. Cardiovascular Actions of Neurotrophins. Physiol Rev.
2009;89:279-308.



a @y i ol poRd 0yl (55laR oy poi AR b 11 Mo 4y (G0

SPOEL

-

aan id Sl e ol dlliieain (65500l waslin oM 5 (soe>
zobw 2 oz <8l 5l gie ol sla sk 32,5 ol jends 0aisl3d (5lsn (o oS
boad subs oo, culSgms ;o (Bg,e Juligwil ol ;551 5 gas ol H5uS6

s Aulis AYYZE e (VNN VAR 5l 2550 (65605508 - ommsi 555 i
k 10.22089/spj.2019.7401.190U

~

/Hamidi Perchikolaei S.O, Hashemvarzi S.A, Pourghasem M. The
Effect of 6 Weeks Progressive Aerobic Training with Injection of
Adipose Tissue-Derived Stem Cells on Nerve Growth Factor and
Vascular Endothelial Growth Factor Levels in Streptozotocin-Induced
Diabetic Rat’s Hippocampus. Sport Physiology. Fall 2019; 11(43):
123-40. (In Persian). DOI: 10.22089/spj.2019.7401.1907 /

\_




13 Sport Physiology, Vol 11, No 43, Fall 2019

The Effect of 6 Weeks Progressive Aerobic Training with
Injection of Adipose Tissue-Derived Stem Cells on Nerve
Growth Factor and Vascular Endothelial Growth Factor Levels
in Streptozotocin-Induced Diabetic Rat’s Hippocampus

S. O. Hamidi Perchikolaei?, S. A. Hashemvarzi?, M. Pourghasem?

1. Ph.D Student of Exercise Physiology, Sari Branch, Islamic Azad University,
Sari, Iran

2. Assistant Professor of Exercise Physiology, Sari Branch, Islamic Azad
University, Sari, Iran (Corresponding Author)

3. Professor of Cellular and Molecular Biology, Babol University of Medical
Sciences, Babol, Iran

Received: 2019/05/06 Accepted: 2019/09/08

Abstract

The purpose of this study was to investigate the effect of 6 weeks progressive aerobic training
with tail injection of adipose tissue-derived stem cells on nerve growth factor (NGF and
vascular endothelial growth factor (VEGF) levels in streptozotocin-Induced diabetic rat’s
hippocampus. 48 rats (weight: 220-240 g and age: 9 week) were divided into 6 groups: control,
sham «control diabetes, diabetes+exercise, diabetes + stem cell, diabetes + exercise + stem cell.
The exercise protocol was treadmill running for 5 days per week with intensity of 60-70%
VO2max for 6 weeks. In the stem cell receiver group, Insulin Syringes with PBS /5 ml contains
1/5*106 number of stem cells extracted from human adipose tissue of diabetic rats was injected
into the tail vein. Diabetes was induced by injection of streptozotocin (60 mg/kg) dissolved in
citrate buffer, pH 4.5 intraperitoneally. VEGF and NGF levels in the hippocampus were
measured by ELISA. The levels of VEGF and NGF were significantly reduced in the diabetic
group compared to the control (P = 0.0001). On the other hand, VEGF levels in the diabetic +
exercise + cell group were significantly higher than other groups (P = 0.0001). Also, these
levels were significantly increased in the diabetes + cell and diabetes + exercise groups
compared with the control diabetes group (P = 0.0001). On the other hand, the level of NGF in
the diabetic cell group was significantly higher than that of the other groups except for the
group of diabetes (P = 0.0001). Also, these levels were significantly increased in the diabetes
+ cell and diabetes + exercise groups compared with the control diabetes group (P = 0.0001).

Generally, the results showed that the levels of NGF and VEGF in the training group, stem cell
and also in the combined group were significantly increased compared to the control group for
diabetes. Therefore, it seems that each of the interventions, especially their combination, can
be a controller factor against diabetes due to an increase in neurotrophic and vascular effects.

Keywords: Progressive aerobic training, Adipose-derived stem cell, Nerve and endothelial
growth factor, Diabetes, Hippocampus.
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