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ABSTRACT

Background and Aim: Multiple sclerosis (MS) is an autoimmune demyelinating disease
which affects central nervous system (CNS). The aim of this study was to provide a simple,
short term and efficient method for differentiation of human adipose tissue-derived stem cells
(hADSCs) into oligodendrocyte precursor cells in order to provide a homogeneous population
of these cells.

Materials and Methods: After stem cell isolation, cell differentiation was performed by two
methods using embryoid body and ectodermal-like cells. The cell viability was evaluated by
MTT assay and the mean percentage of differentiated cells expressing Olig2 and A2BS5
markers was determined by using immunocytochemistry techniques. Data were analyzed by
independent- samples t- Test.

Results: The results showed that a high percentage of stem cells expressed CD90 and CD105
markers and a low percentage of them expressed CD14 and CD45 markers (hematopoietic
cell markers). In addition, the mean percentages of the cells which expressed oligodendrocyte
progenitor cells markers (Olig2 and A2B5) were different in the two groups (P=0.031).
Moreover, comparison of cell viability showed significant light absorbance by the cells
differentiated from embryoid body compared to the other groups (p = 0.044).

Conclusion: The differentiation of human adipose derived stem cells into oligodendrocyte
progenitor cells using embryoid body is a rapid and efficient method in order to provide a
homogeneous population of these cells.

Key words: Multiple sclerosis, Adult stem cells, Oligodendroglia.

Received: Feb 22, 2017  Accepted: May 31, 2017


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

QW 1eB/1W9Y (53 § 13T /7 @93 § Cunw 8)93 / HBaws)S 30}y eole slEIIs (ale alas

4 Ol 252 COb 31 Ghio 5L S Johw e 519 AT JSTg 9 99 ulio
S g 90 g5l Hlw ot S Jghw
| ool B

CFVXVAYRNOFC L il (g en ol 50) Ol Mg cOlgiheol (S5 sk ol ¢ SCy 0S5 ¢ ga 5T 03 5 5 skl )
n_ghasemi @med.mui.ac.ir

o

o 15 655 o s i 45 ol s 0Ty 3 el 1 (S)le K (MIS) s 55 IS0l o 50 18R 9 din
o 3L aie (g3l (sbs Jshe L3 55 Soke ol 58 5 el y1S" ol h g, oSG 41y Codn b andllae cpl as e )5 56
o plol s sk 51 (Kd Comazr &S5 4 (gl shate s (o 55k S Sl iy sl J s 4 0L

et ba Jhw 5 (o acd plear! Sloslinnl b g 25 50 4 (Jobo ke cgals sls J sk (g5lulter Sl dm 2wy 2 (9
SOlIg2 (slo Sk oS 0Ly sl d b Ao s s MTT 25 51 eslisal b L gl (6 p-dy o 5 Sl s plonil a3 55T
oeT Ogme3T Ly 5 SPSS 180 o 5 5l eslisal Ly Ls 0315 (6 aan dys S ot fun o g 5 g SaS LAZBS
Luas 6T Independent- Samples T Test

S SOl T 51 sl A3 5 CD105 5 CDO0 (sla S5k sl sla sk 31 (VL Aoy 48 315 LS s 2ls 4By
Sl S )l oS 0Ly sls J gl o s 580 053 03 S 0L 1) Glai 5 sls J b (sla S7,1) CD 14, CDA45
Sy o3 Sl s lio pl o gde (P=0/0¥Y) 54 Sgliza o5 5 55 53 (A2B5 5 01102) Lo iy e s yotin K1
4l 5l a8 sl 4 Comd o 4 pluor! slite b4l 51U sl Dk 3 (555 i (e o5l LS L) sha
(P=1/088) ol

e 90 s ak pleer Sleslinal b Sle iy S008I gl J s 4 NADSCS (sl J s L5 15 ™ 4o
Al o b s 51 (Kes Comar &S 4 plins 81 460 4 05 e 5 el

LIS 5505 S0 ¢ il (53 (sl o ¢ ma 53 Al Jod 3o 58 lS” Dol

AN bl 8NN ol 4 Dol A0/ Y/Fidlis g s


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

W0 2@ JS30) 05 amlis qi€

© ool gl Jshe Lo ase) 3 (oL Sldles 058G
3 Bl Sl 0 Lol 535 S (sl Jgh
olb S 5be 3l grde ool gls Jshe (1) 0 Kes
) o e i gy G Sl eslimal Uy 1 0Ll 3G
coml posdle L Lsls plas e s yin S 4k sla Jshe
O gl a5 Gte o3l sl s s hmsy )3
Lo Jslw 4 (g3uate &35 55,5 Slay 56 ) g )3
sl ST 53 (00 s esls Las gy I
e Jsbu 5l Cgm odld o0 Sloj oy Olalllas
035 Doole SV 5b 5565 Sk (sla Ul 4 3L
bl 0355 J g8 35 90 o )5 o okl Loy S
Joity shADSC (gls Jsho & pliws I ggms 40 4 5
L5 505 sbe sl gl 4 lad s s ke ol VL
Sl 5S35 L Jsbw ol GUlS 1 4SS
DI Oda b s L sl sl g adlas pl ¢ K355, 5
Gl ke 5l 55 Se ol S 5 el )18 cosles gy S5
S i s Jsbw 4 Oldl g 2 3L ) 52ie (ool
3 Rer e &S5 4y gl 5 glate a0 (s pi3 S

Wl 0 plol 5553 5 (sla I ghn

IR 492

2 b 5l e (ol sl e iS5 (gl
R

Ao L7 5131 1 asl Colsy ol s Sl dm SR ol oo
S 3L L YOY0 w80l b 2S Lo g Jus
PBS U g izad 5l g g dd axdls p gl 5 4t
AT sl f S eslial b el 5 (S 4 2
L aslsl 53 s plnil s ) 0.075 cLie bl U5
dole oo gy (g9 James ads 5 550 Sl plsll
s J>DMEM [F12 & i8 Lsws jloslicul L
Ll s 55 3 T25 o eSas 55 Jsbw O il g
o313 £iS ooty 5Luly b (% 5 CO2Z, 37 0C) 5,1k

EVYEY-7Y
[Multiple Sclerosis (MS)] saze 5 Sl (6 b
el Ol s > GISU (S5 s e o s
53 N (V) AST e 5 O3 e Sl 2w 0Ly oS
rl o Ml s 0 48T (655 0 (e s 3 Slas
K 55 5 s 4 LS e 058 (o bl ) le
g Sl (e sl anhy ke OV 0kis iy
Jelse Lol s ot a s MS (g les ol ole
P (325 5 (23 S Sla S se) a5 (S5
e (Y5 ¥) Al (5lans ol sl 5 Sl odas
a8 e g 2l 55558 5 (el oS lge (slag i
S g MY (F) il i Gaos o 0 T by
e Jsbw iS5 jleslinal L MS 0l s aie js ol
3 ahy o 3 sledsh 0557 0 Sl a5 ol
Sl s (0) ol 43 8 Lol Ay (sla 556 i 5
Adipose Derived Stem) . > sl i grie gl
@3l sl sl 1 jatein Cavex ¢ (Cell: ADSC
o525 a Jshu gl a4 led Ul oS Ll (0 il
O ol 4S5 Ll 1) Wyls |y e sls Jbe
(Ol sl 5o 3 s Joo) b S3b o 4 o (o 2 3L
sla dsbe YL lsoms a5 Ly Sl ey 8
(e 55 Ol o 5L V) O 352 40 0L
sl ol 43 8 )15 jols a5 3550 Jlest) b
,Mu,du)jﬁuc_@&u}:ADSC&u
ol b Lkl g 5 il 1y el s el se
ol s ut(?)w\aa;r.a\;MSou): RWSEYSE
ol eis e S5 Jlis 0 48T g5 Je (Jle
03,8 sl Ol e 1y s o s la L 3 a sk
sl sl wlie 4l plad gla Jgho S ST 51.(A)
e dsbo s cplpls LI VU 2S5 & ,8 (L
Plss Sl skt 4 ol gls Johe glow il LS

11994 53 9 1T /7 00 § Cuny )9y /7 OliawsyS 30}y eole 2GSl (ke alas


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

W owl ebb

du&mw):j&w%ﬁ):}.uééjj“—@?
A onls kS 9, F Soe s lilkinl Ll 5 s 5 T25
sk 10T sltad ¢ g 4 bl 035 a5 1 o
oJ‘bJJﬁéuJ-‘ngij(efMLﬂﬁ6‘}‘4{)
)’)J\' QMQ}M@)\))‘}@J’%Y—J‘—&\{@&

So— e DMEM/F12 L - s

Streptomycin(100mg/ml), Penicillin
(100u/ml), L-glutaming(2mM), 1X B27,
1X N2, SHH (200n/ml), Retinoic acid
(2uM), Ix NEAA (Non essential Amino
Lo b 3 i8S Lasee aslsl s dd osls x5 Acid)

& “>ea A .. DMEM/F12
Streptomycin(100mg/ml), Penicillin
(100u/ml), L-glutamine (2mM), 1X B27,
1X N2, Platelet- derived growth factor-AA
(PDGoF) (10ng/ml), NT3 (30ng/ml)
Lo ool )3 s 53 Sl o s Jsho 5 3 o Sl
pldoyesdeb oS Cl Sha r)'\( Al esls S
e baos U LSS 5o, WF e 08T o S
RIPEPRCIRE Y WOV S PASN U DY R TR e
)j_.,é} Q}u\_s DMEM/F12 .]a._.'_';u:)J cdj_‘ilfojj_f

Lk osls LS pled sla, 55
e 8L Grie ool Sl ke LT 3 e )

S e s S g sk
sla Jsbw & DADSCS ls J s 1l 2gy o s
¢ plad sl H bt an i esls el pay35STT9, 5
T N N DY N1} YV R EA AR
10 Lot Lol srae CiS7 ams (g sime (Sal VY

ng/ml Human epidermal growth factor(H-
EGF), 1X N2, Streptomycin(100mg/ml),
¥ Sl 4 s lkkel Lyl s s Penicilling (100u/ml)

ado o (g0l d osls S (gla Jsh i 0305 S G,
SLe S 53 5 LS Mo oy 5 o 5T Sl slizal b 3
Lse gl 55 5 55 A Sde 4y iy 236 Sl YF
20 ng/ml Human 2% B27 .St was oS
epiderma growth factor(H-EGF) 20ng/ml

b Sl S5l () 5 ot S 5 50 SIS
i S8 5l e ool sl sl

o313 <t NADSC Uyl V1 +% slaas 31 shate ot
L SHLCD ) 6l o Sal VY cla Sl )3 0l
o=l BSAIPBS Jsloes U stz 1 dn s oslizal
e 3L (BT S pplome 3 aids ¥ S b gl
Anti- CD90, CD105, CD14, and CD45
oy sined ) dey L esls 1 Sy s oS5 4 fuata
wiss 93 a4 DAPL K w6507 K5 shate
La oY (555 = OVl e Ly b oY s ks o3lizal
o) (i3 o Sy S Ly 5 i oSS
Joba Yoo slaws s & 15 oy p 5590 (001 5BX51
08 Ol (sls ko Lo y3 ko 5 Bl AL i )3
a5 gl oS el S Y s IS Sl e
G Sl S Aol s 5 s 1SS L
A5 8

oz D8 Grie ool sl les 5 dsl )
S e s S sl sho

) Ol o ks 55,4 5 NADSCS sl b 51 1us!
osbie s g e o el (Hanging drop
Lo o)y S Yo Dl i 4l S
20 ng/ml (2% B27 <.~ DMEM/F12 ¢ _:s

Human epiderma growth factor(H-EGF)
20ng/ml Human basic fibroblast growth
sk Ve L de gm0 oS factor (hbFGF),

L;udi_lzg)sfj):ch_wﬁ:}_thDSCS
o la Oy e g B 033 1,3 J gl SIS o suades
A osls 41 3 PBS (g g sl s g5y p 4yl SIS
Syl wles 3PBSLL G sl SIS s
FA e a0 s i3 558 6,8 glo Ol T Ol s 55
CoidE 5 da s esls 13 s Ikl Ll s s el

OlpsT Sl kas 55 o |5 i 4 pluar| (ol FA

11994 53 9 11T /7 00> § Cuny 8)9s /7 oliaws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

s @ JS30) 05 amlis 9¢

05,5 458! do e aslsl s L esls 415 (1%/PBS
Anti-A2B5, Anti- LLs aJsl gls 3L =T L
plosil 4z 53 YV glos 53 5o, b 6 e Olig2
sl oL (ST I L Ls 4 g (6 5 S dmy A2
Doty FITC & ot 458 b 5TL 055 4555
o3l L s Jghor (s st Sl dmy o plowil ol 6
wissY Sdeaw DAPLL 05 S 4801 kg PBS
0Ll L s 4 gos (5 piend 31 ey 5 L plowil BT (slos 3
o dsl e Yo sl (s, S &S s PBS
L pled Caliue ds Wi 5 5 oy ol 0 S s S
5 AZB5 (s S5k suS 0Ly sla J s s
S oS el S Y s 8 2);50lIg2
25 ol 5 1S5 L e (o s g e 0
s S

W osls g,LT ;T

L 5 SPSS ;s o Sl eslital L La esls (gL 36T
Independent- Samples T Test o7 ¢SS
s 58 Meant SE )0 4 mls 5 L2 pln
s a8 s s iy gae /00 5l 28 P-Value

& sl

ol 5 (o b plaal (ool la J b (S35 85 50
5 g 5 b gl

Gla Jsho 457 505 Olas Sl 28756 O sy Koo sloas
Sl #A 59> Ll oo 3L Sl edd e (g5l
Db onl 357 Iy Jluas| eSKadls 5 4 pgs SLaly 1
(ol FA 28 1 bel dizils 5 8 (g all fusl s L
Sls sl s JSi (ST s plb Lo sl
FA S dS 1 (Gl - JK8) L5 7 Ty s b
oo ol sl Jshe Hanging drop elil i el
e b plaarl ol (auate Sl sla o355 505,57 Iy
o (sl (ol (sla Jsho (=) JK2) Lis 5T by 1
L3 gy K8 (S5 1l 3 a3 555,55 4k sla J s

Human basic, fibroblast growth factor
Gy WA i385l de s osls oiS” (hbFGF),

S ) gty By Jos b S5 o o 3L o Jshe
el gl as Jsk) YV o sliws & 5 0T 55 &S5
—dl=m Lol il gle Y ) p (0
Loee 55 55y V0 Dl g A ool 1B o Y

Penicillin (100u/ml), s> DMEM/F12

Streptomycin(100mg/ml), L-
glutaming(2mM), 1X B27, 1X N2, SHH
(200n/ml), Retinoic acid (2uM), 1x NEAA
azia g3 e 4 5 (NON essential Amino Acid)

Platelet-derived growth factor alpha
RA ,SHH ;s> o5 5 (PDGFa) (10ng/ml)

s el S

LSS L al ylad sl sk (Sl 0 Oljn (o

MTT

S 4k S ((sbw ey S s sk 4
sl L gl Jgbe 5 J 5 05,8 led b S Lo
MTT Jsdowe ol jor 4 i8S Lo calinn 255 93 %
Lol Ls ¢Sals 4 (03 40 ¢S5 o 4 )(BMY/MI)
Loyl,s 55 555 s Colw ¥ Dda a5 us §
Lo o Glaj o35 ! Sl dom s (IS 3l
(Dimethyl =)y Safer Lo o iS
03,5 o Jos 5 4i 4Ll SUlphoxide) DM SO
e (Salar 47 ol dplows ol gl )3 plon]
s amia T (655 ol 1Y oaus o g 5 45 S
S A T S PP RPN PP POV JUNE S
S S oyt S (sla J sk

odome L 595 93 2 55 a8l Lad ba sk Il 5o
dor LS S0 4B Yo Soe 4 ooy ¥ sl 3150
0.1% Jsle ;5o Jybo PBS Jlome b pizs
335 Ls A3 Cele &K Se 4 THiItON X100
BSA ) &S Jyoes 53 aids Ve Sl asy aals|

11994 53 9 1T /7 00 § Cuny )9y /7 OliawsyS 30}y eole 2GSl (ke alas


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

Q¥  owld ebb

315 0L L ghon (6 0y S ohlb s o S0Le i
2 a5l 5L gl Dok (6 s o3 s 5 KLe o
2 ONEYF) o as elaal Las Ul 05,5
EYN) o35S 5,5 4 sla Jshw plas glloy S
U8 o5 5 5l s (63l (fre Sp 30 40 oS 55 (VYYD
) Sla500) (P=0/0FF) Wil o (34702 1/9)

b La SOl () g 5 (ot e g o) B Al
S i3 8 (sl J s

A3 S s s saie 4 (I g 2 L5 OLL I e
SAZB5 sl Sl Gl Gy Cog i S sl s
o g 55 gl gy Sl eslizal U (0 5 F JS)OIlIQ2
s 5 5l LS g gl w258 H1 5 g 350
wl pls ez Olig2 sAZBS sl ls Jshe ds s
AYENVAVA 3 MEVAY C 5 e 4 plear!
b gladdwjlasl sl gladlw s

Sl 4y (g)ls e 2L LB 0, 8 L awlie s
Y 13 5)(P=1/0¥Y)

39853 S sl J g a5yl 1 3 sl
SV JSE) s S g 1) Jlkgl 4 sls J sk 550 5850
e

@l e gl Jbo (595850

Sla s 3 Sy 93 8 s b pls g S L
Sl 5 65k S sl Sl Sk o ol
(sl pladoys 0LL L s (Call Y JSK2) i Sl
503 5 s sls el L e Jsbw 51 sl S
b oS ol S iV s S edalie 0SS
ST5 e 4 plesl L S ol Jgla sla
Cpso =Y JS8) catls Koses 8 a o (6 2
e S Sl i g 5 s o) ST
J ke

5 Jae sl 3L 5T L 0 gl S s
o3 A/ s gu aS sls Ol el dlie 5 i 558
4+ 554> 3CD90 5, hADSCS sla Jsbw
awlie y5 &8 L5 S 0l 1, CD105 57,k T 5l dw s
CD14 sla S,k oS 0l sla Jghe o5 ke b
Gol3 sxe Oy g0 & (A3 1,0) CDAS 5 (1o 5 ¥,0)
¢ ) (P=1/0¥0) 55 5L

sy sba dbw 6y G5 Sl L 4 i
el 5l gl Jshe

AL gl iS5l e 3l ol s (L) s )3 SN 50l el 51 L Sl (6550585 50 51 sl 28756 o Sy S sl 1) JSC
Hanging (.L,..;Uu;;umwf,'t.u{ ‘_5;:;,,-4,*:¢Lmq-t(g)4.\;;;1,\::,\,@3@,,}Lgudjpéj,s);,,,oujmi?psmmf
(Scale bar =200 UM ) Jukl ab sla Jsho (535850 L (033551555 4 sla J sk () (DO

11994 53 9 11T /7 00> § Cuny 8)9s /7 oliaws)S b)) eole alSkly (alc alas


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

s 3@ J33g) 0> amlis 9A

el B

e * \ w7 . Al . ¥ - <4
5 ES0,L Jsbe gls dllanal G Iy 5 Sk e g5 () L5 gl 51 Sk (65058050 51 sl S5 g5 S slas 1Y JSC
sl Jsh 5458550 (C)‘(\‘~ x dhulf)ﬁ)g}bﬁw 0y95 gl Hs asl Hled sl Jshe (5555550 (g)‘gjharq-qk&ug_;hjéqjé.ue
O X G5 I 5l oy 0Ll s il ples

(g, Sea e v e alia) ¥ 5Lty

e 5L 0L 53 AZB5 5 Olig2 sl Silss by o 4 plaorl 1 el 5L3 5o Sy (o ssotis SO sla Jsha o st s gl 0F JSC

(s St oo

1094 (53 § 13T /7 003 9 Sy 2)9s 7 HlBws)S 30}y eole 2GSl (ke alas


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

99 ewls ebl

53 A2B5 ;0lig2 sla KoLt 0Ly . o535 155 5 ad (5L sl Jgbo 514l 55 Slo Jig (iows pois S (s ks g siams g gl 20 K5

(g Seadeee olie) s 0L

160

1940

120 -

1O

8O -

RO -

40 -

20 -
o

e L ﬂ_n.._u.laL._.Al
Caiens

1 Jgbee ol 3 8

Bl laion 8 5 i 4t el Lasil 3L3 05,8 d(s3ky sla Jgh) 05287 03 8 53 el ghor (6 0y S 5 ol o3 5 Sile (6 Amglin 1) s g
30 5YL (6ls e SIS a0 J 58 05,8 a0 o 4Bl pLad 6ls 03,5 13 (5 S ) kB Aoy ks a3 55 555 b gla ok b

b e
o]
Q

40

b
st

*
*
oL
S E

(:P= 1, F¥F)
e I - - - £ i
sldiia by addly ulad sla (] ole *'-‘-*-'-‘-“‘e"-ﬁeqs‘-:ﬂ,r_sm..blu
et At oka )l g 39 5a8) g 3 5 dedt ol (gl

A2B5S Olig2

23551555 4 o D 5 o ool 51l L3 55055 S (sla S le 08 0Ly (sl Jpbo o3 S0l (5 s lo XY 13 50

P:','Y'\) Jyj?ybé)bg;\,.ﬂd.i&‘ujiiao};mwwMru")‘wkﬁwdwwa}f)éwéu;)héudww)bwiﬂ:ﬂ

(e

11994 53 9 11T /7 00> § Cuny 8)9s /7 oliaws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

s @ J33g) 95 alEs leo

2 sk sl 15 s Lls o DADSCs
AP AL

Jske 4 DADSCS (sls U (VU (g 5les fomilsy |5
Sl OLLSs 5 obtiiwl v g e 4 o
G go I g b Olalllae 55 09 (VY )l 0w
1o ls S 5555 <y NADSCS la J sl 5T
sl 0 (‘_?J‘QMS@‘}._?- e 5 cpdes Sl
Lo y3 45 sls 0Lt Slalllas oyl 5l ol i (Y 5¥)
55hADSCS i asil Las C sy S sl Jsher
Je (80158 0 dm Bl (el O (S9)5 L
Eo 6ok sla sk o iy 25 Lo 487 lisses
ssbie 0 10 LOF) G 8 el Olss e |y A 0
Bl le ke gla Jslw 21530 5 5155505 el
eSG ol sl s slom Sl iy sla J sk gy
bl ((Jhor Lgo il 5 g Hskaie 4.l )y 0
3N olial Uy g 553 S 5l 2y (sla J s U1
Sl o5 8 (Jho L 3l S (pelaw o s sla S
Lol (g oslial 3y g0 oo Lo 05 5T ala
SOlIg2 4 015 oo (smrnssis S Sl iy slo ke
Cnl 59,5556 o5 OlIg2.5 56,1 A2BS
st oa a8 Olig2 05 g s CNS 3 1 uasmin 5
5SS b 0555 pleld Gl Vens 5556
st 13 olial 35 50 Sl Gy (s 55 S (sla U e
o 3 0ds Oy 55K 25 A2B5 L(10) 5,8
J s ¢ god Ul (sla J sk Lo 5 487 3L o J shr
09) 355 o Ol Sl ey (i385 S sl

© 5 F 5la) sk s 5 gou) pslas 55 &S (5 skilen
Oz sba Johow slass (Jsho 5Les BLL 53 055 (0 0
5OlI02) 5lu iy w3 I gl 5576 oS
o A plarl sla gl 51687 a5 8 55 (A2B5
25 bl e YL K05 8 4 o 3 0 elizal
Grlwd £ 35 L Y| 8T 8 Ol (0 Alte nl 4 5
Cab i ad planl 55 32 5 DADSC (gl Uk

W)

L 5 ot s 5 gl g Sl ealial L caalllas o) 5
SLe dlw 039 (530 oyl oSy Son &S
DL alols gl DU g Ll ed (53l
odd (g5l sl Jglow 51 SV s )5 4 S 55
A3 5 o Sl ol sla Jshw o sl SToL
Ola 1y slwi s (ol sla b sla STHLe LT 51 sy
S350 DIt (J b ST el Loy ks S
Slr dlw s 8 etalin e o 2l 03 (i 55
Oy S8 L Ll wzils 5 5 6 alb lunl sk (g5l
et (JSd S53 5B 53 S ek T S5 ss
L se Ll (g 35 oS S Iy Dl b sla sk
e 4l aalllas ol js EL La Jslu ol O35 o5l
G335 5 b Gla S Ole (o) 3l el et
Lol Cdyllae (V) (5505 5 (1) b s b Ik
e sk el Cgar L35 gl 55506 05,57 6L
233 8 odalin gz 5 BB (538050 Dl 53l
Ml ol Cnded o 55 5 (Jsho L5 gy 53
Gl gla e 55 sty 5 &KL I sho (sla izl
= osd La dllaal ol caalsl j5 sl J}l‘wr.‘p
2l e Jsbo 51 gl s e ples 093 OLL 3 50l
3 S odalie odony b 3 sla Allazal L sl

Sk 2l Sl 5 S Wb s S S a i
i o a3l L5 6l Jshr Sle 0i Ol g0 47 515 OLES
ol g s sl o i hADSCS ls b
Ay sla, 6 I a5l 45 S Ol o sl
@(FGF;;K&&)&J;M&ALJ%N): 3 4o g0
Sl S5 e 0¥ 350 s Jho 6o (2158 4 e Ll 5
Gla Jsbw SUls 0LlSen 5 550y Slallas 5 45
Sl S5 55,5 sl sS6 i ;5 hADSCs
Lo, 556 05,5 LSl et 55 (1) 5 1Y) Sl ockams

b Jsbw jlodd i Jolse pluol on 4 gl s

11994 53 9 1T /7 00 § Cuny )9y /7 OliawsyS 30}y eole 2GSl (ke alas


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

lol  ewlE ebl

Ao 4y 5 b o gDy LB oy 503 ST Sl i sl
Sl s s (S5 50505 slassSE by ses
Sl ae oo & pliws 5 (Jsho pL5 5 Jolge nl (21S
o Sy ¢ s SISl i sla sk 51 (Ken
Gt oo plearl o Jsho LS g0 51 S 7550
0,95 ¢SS s alol> sla Jhu 5555 4 DADSC
5853 8 05 5 (6 5213 Larmn 53 3 5dmme S

oLl onls LS

S5 Ao
ui)))bé}.\_wﬁu Qu\_auaj_vou;u@-jb
Jsbo 31 YU Come 4 olazws s HaNging droop
s b plaort Sl oslizal Gla iy Comg 363 S o
ku)zéﬂpgd}jia)m‘)\fc@ﬂdijjuﬁ‘j‘54

B Sl S (s 3 S (sla J ke « DADSC

EILSECE R o)
e APV o)l a3, o b ol ol dlis
5 Olghol (S el o ils (5555 5 Dlikos S glas
il - IRMUILLREC.1394.1.267 &5 us™

%b@&r}mij)‘dﬂﬁ.bawyg

References

s les 1S sy (S5 55555 555 5l s
LSS s ol 03 Joke s 0y JS S olT
AR B by 6 el Kos i)
e 05 0l 03 855 Sk 035 0555 Sl pilSa
o a5 b osdlay Ll 4l 1) (Jshe iLes 55 d s
= T WA (S 5555 sla, sSb ol S jes
ElS Al 2l ST S 5l s ess a8 5y,
53355555 Sy 6 Jes ColiS” > 4 Jsbe L
Al o Sl 15750 0 Sy S sl S g
oLl slite b 4l L5 gla ko o7 515 LS s
03,51 oy 1y (sl 03 78 s (slo oS (i 4
6l Joblo Slasl Loy S 53 Johe gla Ss ol L
ot N5 5SS 8 5l 35S s, 5 4t
5 WS Yol ST ol 0l 0 0T a5 55 i
g bog e on Jilo sl S ol S8
b sk SIbl Lo 533 0 50 (S5 55,5 sl 556
Sl ¥ s (Jobow ol 1B Jalse o) B

ST ol Jsbe e e 5 2S5
dslor YU Uy s 4 o8 S8 01y (o ¢ gomms )
ol (S 55,55 sla, 86 w5 hADSC Ls
Jsbo 0 2led Gl (orlin Dl e il (o0 L sk

1.Khan F, Turner-Stokes L, Ng L, Kilpatrick T. Multidisciplinary rehabilitation for adults
with multiple sclerosis. Cochrane Database Syst Rev 2007; 18;CD006036.

2.Ghasemi N, Razavi S, Nikzad E. Multiple Sclerosis. Pathogenesis, Symptoms, Diagnoses
and Cell-Based Therapy. Cell J 2017; 19: 1-10.

3.Ghasemi N, Razavi S, Salehi H. Improvement of myelin ultra structure after transplantation
of human adipose tissue-derived stem cell in rat model of MS. Journal of Isfahan Medical
School 2016; 33: 366. [In Persian]

4.Rizvi SA, Agius M.A. Current approved options for treating patients with multiple
sclerosis. Neurology 2004; 63: 8-14.

5.Ben-HurT, Goldman SA. Prospects of cell therapy for disorders of myelin. Ann N 'Y Acad
Sci 2008; 1142:218-49.

11994 53 9 11T /7 00> § Cuny 8)9s /7 oliaws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html

[ Downloaded from siku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.22102/22.5.93 ]

SN AN J550p 95 amlds op

6.Ghasemi N, Razavi S, Mardani M, Esfandiari E, Salehi H, Esfahani SH. Transplantation of
human adipose-derived stem cells enhances remyelination in lysolecithin-induced focal
demyelination of rat spinal cord. Mol Biotech 2014; 56: 470-8.

7.Fraser JK, Wulur |, Alfonso Z, Hedrick MH. Fat tissue: an underappreciated source of stem
cells for biotechnology. Trends Biotech 2006; 24: 150-4.

8.Erdd F, Buhrle C, Blunk J, et a. Host-dependent tumorigenesis of embryonic stem cell
transplantation in experimental stroke. J Cereb Blood Flow Metab 2003; 23: 780-5.

9.Leite C, SilvaNT, Mendes S, Ribeiro A, de Faria JP, Lourenco T, et a. Differentiation of
human umbilical cord matrix mesenchymal stem cells into neural-like progenitor cells and
maturation into an oligodendroglial-like lineage. PloS one 2014;9: e111059.

10.Xu YT, Li F, Liu T, You HB, Fang Z. Directional differentiation of bone marrow
mesenchymal stem cells into oligodendrocytes induced by the combination of various
neurotrophic factors. Journal of Clinical Rehabilitative Tissue Engineering Research 2009;13:
2793-6.

11.Razavi S, Razavi MR, ZarkeshEsfahani H, Kazemi M, Mostafavi FS. Comparing brain-
derived neurotrophic factor and ciliaryneurotrophic factor secretion of induced neurotrophic
factor secreting cells from human adipose and bone marrow-derived stem cells. Dev Growth
Differ 2013; 55: 648-55.

12.Razavi S, Razavi MR, Kheirollahi-Kouhestani M, Mardani M, Mostafavi FS. Co-culture
with neurotrophic factor secreting cells induced from adipose-derived stem cells. Promotes
neurogenic differentiation. Biochem Biophys Res Commun 2013; 440: 381-7.

13.Esfandiari B, Soliemani M, Kaviani S, Parivar K. Differentiation of Adipose Derived Stem
Cellsto Neuron Like Cells on Aligned Nanofibrous Scaffold. ZUMS J 2017; 25: 81-95.
14.Amariglio N, Hirshberg A, Scheithauer BW, et a. Donor-derived brain tumor following
neural stem cell transplantation in an ataxia telangiectasia patient. PLoS Med 2009; 6:
€1000029.

15.Chen LP, Li ZF, Ping M, et al. Regulation of Olig2 during astroglia differentiation in the
subventricular zone of a cuprizone-induced demyelination mouse model. Neuroscience 2012;
221: 96-107.

16.Baracskay KL, Kidd GJ, Miller RH, Trapp BD. NG2-positive cells generate A2B5-
positive oligodendrocyte precursor cells. Glia 2007; 55: 1001-10.

17.Razavi S, Nazem G, Mardani M, Esfandiari E, Salehi H, Esfahani SH. Neurotrophic
factors and their effects in the treatment of multiple sclerosis. Advanc Biomed Res 2015
17;4:53.

18.Thorne RG, Frey 1l WH. Delivery of neurotrophic factors to the central nervous system.
Clin Pharmacokinet 2001; 40: 907-46.

11994 53 9 1T /7 00 § Cuny )9y /7 OliawsyS 30}y eole 2GSl (ke alas


http://dx.doi.org/10.22102/22.5.93
http://sjku.muk.ac.ir/article-1-3562-en.html
http://www.tcpdf.org

