[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL‘J Ld SCh  pole oL alxo

eniil e S 3z S Ughw 3 wluogiad m

$)9)0 Alios

OlgFsiml 320 (oonidilzo (ol sladglw (Sloyo i g Sluogas 9,2, (o)

RPNV RVESIAT T U AN X POV SASSPVIR SR NUNPSR VETIAN [ SRR [P Y

VRE/ ¥ i i pdy ol

(

Ol dLad ld Sy pole olKils oSy 8 b (5 Loy Lo 53 50 -

Ol s gl (Sig pole olRadls (g Slidow 35 0 Y
u‘)" Las s L;'“’)" P}LC oKl Ty 5519 05; =Y
ol el iy Sy psle olEtils colacl pole wliing 55,0 —F

VWRE/ VYA sallin cdly s &)

oS>

5 M g3 Az g 39,58 djg5 093 MSCS .o | aidly ol 53] (MSCS) cowiteilye (g0l sloJsho (saslllan (gl 4535 Jlo 033l 5o Cpubizes Jolos
256 5 00,5 & plee oled! Jome s a ol cpl atian Llo 1) Jslw sloos; plow ot b 5 (oo y0950 Loiiin b o Jolu glgil 4 pples Jauiliy
S obe aelSnle g ad; sla,ySh (S wd 5 el luls saskas lpl olsie @ la ol cpl 5l oolitw oS oo W) 355 5,55V gogias]

Ngay a5 Wloade nl p oloieiils il 03938 MSCS conliz o laJglws cpl ol [CoN Wl g Jasiwl (LS )0 (Sl emwiige 3l o LS

il otz 5 Jals baes SNSe ol Attt oy 1B 5935 loys gla s, b a5 ol albgslons ooy sly (69 ,5kwsMSCs
b lo (& 2 50 ol ladshe el 5 S o 9590 50 (Sloyd Joku (B9, 5l (oahad (leyd joi az ST asten Subs 5 oS (g (ol slas Lo
ojzrn el Gial38ls by Sl jo (s o8 (Glos S wo> LMSCS (6 diw) )0 (3850 a5 oo oo Hlid ol Caws a4y el el ouiis Jol> ilig;y
S Jlayd Joho 4 ailin @Bly g it Sl Lojg el 4 S9es gy cal (HBly @l 5l SIS slml coge a2 3550 Sloys Jehe oged (S 5

sladshe 5l ads e g 5 ateiie Al 35 4 Cai Ty b Joko ol (aBly LIS dacdl (350550 50 o1 e mlh (Byb 5l g 5 g, sl

ol 09503 5 haie |y g0l

Loy Cabld (Oldlg culdlan ( couwiiil 3o goley (sbd Jokuw 1 guuds wlols

awd ol Jolu (Stem Cells) (SCs) sobay sl Jolo

e g bais ool ploy Sae ln 1) 995 s (2l oS
sl 5l gl glgil @ celie sl JlSs 5 Ll
sk ppe sla SRy (V) anb o ples 4l aass
4 oyl 5les o (Self-renewal) SossS sy Cowols (sol
ol sl Jokw glgil ;o SUlgy ol (V) ol &b sl sl
(Ol 4o JalS byl b ool slaJobo Jolis g oglae
A7) wBle (Ol wiz) S8yl iz 5 (Ul ) 85k
93 |y ol Gladole (IS & 90 4 imly (b, Ko Gullae
@3l sk a8 oo mredl Sbg) € 5 Sl anws
Jo <8, L (Embryonic Stem Cells) (ESCs) b,

3ol ples oy Gl ko gloil aon a4y aijold a5 s

Aol

aS apd co Las AL Sl ool Aligl (ygie gy 4z S
L ol e slosho o 53 oo S99 4 fasetdl
u.:‘ uLwogm 6;.')35 00 - dejjb A o ML&
ous ploul asds Jlu VO 51 8 goaxie Sldllae o b Jslu
°“\i‘>)§ 69[5‘5 ‘5:|s|)5 uyLﬁA G’a M..\f LY rt,.u 9 sS.: )o
JoU dl slooslainl fyouw ) yod 4 b ax 31 3L 5l el
L obes crl olo b (Jg cosl iy ) g3k ol ook (5
sbJsle sl slly 5 Oluogas clil daze  olsSs
Aol lgseinl pae cauiil e

Ol dad s S pgle olSiils ¢ agill 05,5 (gl duo 1 Jghumo 0wt i *
Email: majidnaghdi@yahoo.com

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 5l | ¥ oylods | poxy Jlw | Lud i3y pole oSl alxo

m Ubled 9 )55 2 1x0)

o sy el gla sk 4 ples oUlys ess (850
()38 gl i (i ool Sl Gl oo 1) Lol
0,555, b Oladlas ;5 03950l 0l o)Ll a5 4565 las ggaze yo
sz gl 4 s @b g0l gl Jsbes I ool Sle o
D)1 (gt Cudgide

by (8L 2 9wl il glsil b ol sl Jshe
3o serdilye sladsbe ol Al ool sla she golass
{(Bone Marrow Stromal Cells) (BMSCs) lgzeiul
sedobe (Julin) ol slaJobo (orae ol ool
Db o 00 g Sy (g0l

5 392y alas 90 Al ool sla sl slice 9550 50
20 9 M (i glacdl gosiledl b sl cnl 45 5T Js!
e po3) Dygo 50 g aiiles (Jb oSS jge 4 a5
yeo a5 ols o1 ad¥e Koo a i wes e plxl 8L
sig Cpels b ol Capmar K gl Vaal (i
ond aizle (ol slaolo &5 Conl (62855 095 9 (S8
Sl 42 e sl 5 00,5 oy p93 30,5 S5l 4, L e
ok £55 99 Jobs olsiial 5o 23l (1)) i n ilisho
as” (Hematopoietic Stem Cells) (HSCs) ;L. o> (g0l
9 RIS 3929 Agkeo 5 090 )| (IS (503, 93 Dj0 4 295
Wgdor o dpde JodS 5 708 JolS o 5 Sl 5o
ol b byl ool sledsle 5 OV)
.(Y) el (Mesenchymal Stem Cells) (MSCs)

ol 3o (goboy sl ol
adgl Gluogas g azs )b ()35 pb

e i ) St gy dteet Sl Sy s
o oel g Sl 1) sen g 5l 09> sl @ ples oLl o5
O hos el eniilie ol oo oS cwl J>
sk b b cnl ooy (e W sl 1) So5 sladsbe
el nl 4 $5998,90 9 mled Wl SUlgs ¢ 0y0930 (53lulos
) 09 o sl
39 Cumez (sodinled WLE ceniilie ol o sl
S 0 aS asl Sy p ol sl Jshe 5l Sog8 oolall

journal.fums.ac.ir

laJoko ool glymeial Joome () 09800 45 (Sbg) 0,90
&> 1,0 (Inner Cell Mass) (ICM) J=ls Jsb go0g5 3
6oty ool (F) sl (235 &Y 5| Jo Cnpusgzdly
o5 4o a5 155 Jsho 51 Jol> ardsl Jsho wiz 2 4 s,
aw Jold s é sl sladsbe (O) Slplgine Wi
s Jb ook sladshe (oim ol slashe gaws
Jsbe 9] Cows 4 gl sl o Ll g0k (slo Jsls
s> L o (Fetal Stem Cells)(FSCs) o> (ol
s Jslw 31 (Human Fetal Stem Cells) (hFSCs) gLl
ot Lais Slus! slocrris b Sy > slacdl sols
Al o0 5 005 Olgiaiz olts slashe (ol 09d se eolirul
speg Jlemt s 4 (P) wly aled (o sl dshe 5 @
soliiul Sl oMSae 5 (IS Jilaw o Sl Mo
205 (o0d ety (Slayo Silas 3 Joho g4 90
Glrody 5l as o ls sezg Ko g0l slo Joblus datws S
Sosbs | Al bshu cul 5o gyl by, g
Extra embryonic sU L ¢ &g oo o0ls Laweis AL ol
Lol cslylgs o o Joboo ol sloass (5,135 oL fetal stem cells
) 5,15 ok o 5 Vb U5 Jy i
Jolis (Adult Stem Cells) (ASCs) &b sobs sloJskes
ool el ail ples slbedl o, als ple slesbe
23l gl 5 sae alox 5l Gilise slaphl 5 il 4o Lo Joko
S ool 35 Ll o 5 <l o o haae
M) 3i)ls S92y Glaasd § ddy § 488 gy poali
asl los iz ol slasho 31 &l ol slaske
) il mass glaplesgs 4 pled oy plimes (Jy iy
bty sl sbo 031l & Lo Jobs ool Jewuiliy acdyl 59, 000
Sae Sl eS ecdl 5o 55 lislass 5 s (g 5 (S
13 plos wiile &l 5ot sla sk -l Jsho S50 03 2 50
Sl 55,8 Slowds (Ulg5 Cudo 93 50 ol sloshe
Q) 35l STxsl SYeb Sae glp 995 4 4t b Jsbe
3l laws (Germ Stem Cells) (GSCs) Ll; solbo sla gl
5 S 30 5 0 bl sladshe 4 a5 wiea b sl
$3Bland ST Clled Lo Job cl Wisdo Jio5 (o
S5 ok sla sk wws ;0 095 Lo 1 50 5 W)l (2L



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL“l Ld SCh  pole oL alxo

gt S 3 o sk log il ook 5 Cam o sino &
g w3 o0 S 1) Gl 5 sz e oS wies (g5lad il
5 Sere 55 Olgil pe aleg il sla ol oS 5 cnl
3 SFokw shaxl 5l oo 5 ol 5 Lok 5 03928 5 b
Showg 4 &5 Conl (o0)3950 lodgd 4y Mo S (slaed,
lizleldy 5 kol ((Sormzr (g e laJsSse e
2 (stlog sl s (Y1) S’ 0 Zolox | pasedn (Jolow
5 lbe Colem a8 ah oo b5l @32 plae @ plgFd
ol aid S Hlai )3 S oo @l 1) S5l 09> sln g9, hes
sadsle oty Jolt Jslo Giline glyl Juls
5 5Bs,SLe bl gl imgnol (plyml e VS,
oy 8 alazh g 0390l (VF) il o Jubs 5o sla 5k
sham 1y glogetal sae 5l Gt gl (plog iul sla Jobo
orlie ol ladsho plgis 4 piles e INVItTO o 3k
,o (Bone Marrow Mesenchymal Stem Cells) gzl 350
GlasSle 55 s 4 plasedils (Sp J5 e S
Sl 5 Sumex 39 G395 ook nl Gl polats
(Bone  lsseial jis glegyinl slosbe ol dasl oyos:
2 il o cwlie |, Marrow Stromal Cells) (BMSCs)
e ) bdsle (nl core s war Sliogas ol (nl wix
5 pbsass 5l 6 F ol Cu 5 B (V0) was oo (2bgy
ool sladsbe plsie @ 1) sk cnl cilize Slalllae
(Multipotent Mesenchymal Stem  jlg wi>  coniilse
Py 4 g sl loduws (VF) wilos )57 3,50 5.0 Cells)
«lalllas y0 j9i8 Glozdinl jie (ooniilie sobi laJgl ol
odneli lyie e 4 adlllas (ol jo g aidls g3k 008
(MSC) jgo 4 54, 0 g Sz 9 Cowl ool
ax ;o el opl . 05gd o 00,4] (Mesenchymal Stem Cell)
@b sladshe 5l 0350 swmez lap] aes I sl il
Caols Wil o sbsyl N Vitro s a5 el olog il
Mg Ad Selsdye 9 S Bgib 4 (S
5 Sgyad plgminl sladshe a5 sl JoSis (ST sl
YY) Sples LB o
905 45 Casl by Johos ] Cosroz dBMSC logas

e ol aies gla sk US Comaz 5l aoys (e V=e/e 0 Y)

eniil e S 3z S Ughw 3 wluogiad m

Pl oy Oly wiz sladshe wls b g wles sl plgs &L
i8S e sofg lulyh cou ) 095 Cogas (pl a5 wiil
o ortilye (3l sla ok (1) Wilod gl Cawws 4 o)bgs
525 080! Jgtae (plazinl j30) 055 Lol limme j3 lgmtul
OF) wibioo 2595 9% Sladsbe ol,0 &5 wits o

Olaeiils Sllllas &y b ol (pl azes )b (gwyn o
Jbo 53 5L sl sl a5 (Sl i j93 (o0 2 ALBST 55 goaie
(Bone (BM) (lg=iwl 350 ,o Cohnheim lawg NAPY
ol 5l e e soban sl Jsho (lgie co Marrow)
3 glass VAV Ll o Maximow  eew .(V0) Wl
e ooetilie sl Jobo e o 1y 95 sl ey sl Sk
Geis g0 Lo Till g McCulloch 4%+ Jlo 0 .(VF) o5
AY) 80,8 oy p ok ol oy IS Cloogas alSlas
(VA

;| Pterakova 4 Freidenstein  .(\4£#-14Y?) o
1 ol oy oSzs golan! slaJobu &) olgsciulae
Gt sl s> Ojpa 1) ol Sliogas g 0o, gl pel
s glaslu 5 IS JSaT Caols b Gy ae 5l s
wadbgtin] @ pled coblB L loatns  sodbg b
il s 50 W8S 28 @RELEE g S
(Colony Forming Unit-jlgie a4 soniilin sla Jolw

Mol byl 4 5 oxs,5 8,xaFibroblast) (CFU-F)

s <<Marrow Stem Cell>> - lsseiwl jxe golbis sloJslw
(Y N s eols

50 a5 ol ools muses Maureen Owen g L ol
Do My o S8l cwdige (Gdie) 4o oS olin] Cladsy
e Sl 0f 5 sk 0 ok sledshe Wsn (Jsle
03 yinS g0 4y ) Sen 5 OWEN o gl 090 )5 oy
e 3l ol ools S sla Jolw o 1) oy lemeinl sl
(YY) 05 ke olgseal
Mol (gl Oldlas o Caplan NA9Y Jlo
sl ol 3590 50 1y << Sladl (oriilie ol (slaJho>>
ol Slaogas o9 a4 ailgy oy )5 4 (Koo slo Jol o
Log sl dUcCelli 00iie 4y yuizmon (YY) WS o i 1) o ol

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 5l | ¥ oylods | poxy Jlw | Lud i3y pole oSl alxo

F
o Ubled 9 )55 2 1x0)

G JsSse L 1, LMSC LLs, oS ol onil
o polie S1LOT) Wilooo jue Jobo 2315 oS 5L
oty okt slashe Sl Jslo g, Sl
ok Sl o plsie 4 a5 sl (25855508 Aty (S
el 590 539 b e sSelS Sy iy S oo
O 2Nl e Jsko ) S 5le Glaieon b oS
kol £9 99 GLls oy yo 0)ls Jlasl colll ol 5 (n
S ol Jshomo ek £33 42515 3525 Lowsdly 13 45 T 53 Jylos
GRE ol 3gzy Cwl (el )5 Sl Gl
Jlasl o (Jsko o)l520 oo Getisn o Glgie 4 25SSg
IL- e oo, b5l 5 S gaSe S sl LMSC
G-CSF LIF 4 IL-15 JL-14 JL-12 JL-11 JL-8 JAL-7 &
e ob g by |, flk-3L 5 M-CSF SCF .GM-CSF
5 IL-6R JIL-4R dL-3R IL-1R o boopSgle slaons oS
G193 |y Saiails sy e ol 45 (5, 5b 4y 0,8 ks |, IL-TR
(YD) &S o s o (B0 ployd yo gyl 5l solaul
O u,a:u‘ i pxs U’“’L“" PO FUviy Sleogas pogdle
(International Society for (ISCT)  glo,s Jsbo ol
bl Wb seniilie sobs slaJslw Cellular Therapy)
as plh (Jyere S5 5 (Setudly ok 4 sl
2z 9 Berad lertal 4 pled bl (adlg
Slp ple g9 ¥ ()l plxil a5” aaly ails EX-ViVO lases
(V) ol ol 3l liines o Jphos Copnle L]
029950 oSy 4 ol yo gols o Jabw 3led
Jto oontilye 503, 5 b Jsle & aiilgi oo LMSC
Gl dewily Js b ples lodenul 5 Bgyad oy
A S azliz il LI 52 1y (005098 b (0,0955Ts 5
Sl sl s0y0950 s, 4 baslo (nl nled Coogas |l
@Uls ol 09 oo eolitul (ool sladshe (195 (coriilye
oy soniilie Glacdl (LolSS clice (galwg 4 Wil o
JulS (sras 2l 5265 Olime 45 50950 Jolh 45 595 00l
s2s0970 sbivia b Joomo jobo 42 Jb loMSC 4z S1.0db oo

journal.fums.ac.ir

Jito il Lo ;5 LMSC (YA) s oo S5 |, g
lazals sl wdgrad giel mbe (Jxb (55
03y ) petugn (i LIl (o lacdl i
W10 9929 3 BU w495 9 Gl by e 0 ugess (& o
ol il @l e 5wl @z 9 OlFel e I
292 glie (5 5l (S oz <8l (V) all oo o sl
tolin jlade ;0 aS 5 ek 4 conl caniiilie g0l slo Joles
olgzel sxe 50 ol (Bl Jobeo 5l i plp 00 oz
(V) ol 092 (soriilye (g0l Jobo
sdabw Sl 5 (aw oyl (53gled e

ol o g0l

ol aiz b Sl 5 (595 ok e slls Lol
9 Eoly Stud diz b So 5 Syp 05 dtes s 0L
Cwlay] Slaogas Ko 5l easSly  ileg,S Slakad
(S5 o shls Jlojsgie sla ol oo wiilon (rrizen
L e 9555 (b 5 (65 g (A SeDy gl A D
Yo,y o yd slls b Jslu ol Brighton 4 Netter oo e
O e o, 5 Cedl b sl Syl B 5 5
(YY) s

55 Jsama b o5 SIS s S )lo 5,0l 4 b a1
sladshe plo & Sos lgFial e s LMSC 1y sl
G5 Sleogas (pl sl ouis ools aseid  ceniilie
wlolis Jg S o 5,8 a4y jamie |, o] a5 ool LMSC
Slbls)l g9 i 25 1 MSC (50309 (Jobo rhans slacss
9 ol 05 iy 55 com b 4 5 I oo o

Sl 09 sladshe sla Sl gl 5l Gludl slbMSC
CD71 CD44 g1,y 5 05 o5 )l |, CD14, CD45 CD34
19 58 oFNs> cMSC .axie CD105 4 CDYO CD73
s,k 5l 1, CD1lb 5 osgy e CDA45 § CD34 s,4s
b oSl @l g wsS e Ol e 093 sladshe
S yile elross .5 WMSC .azie CD44 4 Sca-1 .CDYO
ool .sls (Extracellular matrix receptors) Jolw z,l>
(aVB3,aVB5) S b bas o slagys (o6T Jolis laoas 5
(Intercellular adhesion  Jslw cpo (sodinz slo JsSs0 o
(ALCAM VCAM-1ICAM-2 JICAM-1) molecule)



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJl‘“l Ld SCh  pole oL alxo

Sol> baze saliws 4 25 Sgpae ples 5 ol Sldlae ()l
ok 9 ol (gl boead 8 VLSS
o 30 18,6556 L s BMPS TGF cilind dasl Sy 550!
4 LMSC ;o lgseinl 4 pled (YA) 045 s0 plaxil g5kl 50
5585 st 1 AIKP) it (ST ol (sonlie (gelions
1545 ol 00 0anliie 395 o gy b Jylos Sl g S
daewdl gl blae o bogwginl L LMSC & gl
S 5585 G 5l g ey o0 095 gl 4 09 AKP Gl
ol a5 0SS o slpainy Ollllae cpl abl oo yion
LMSC l; olyscnl om0 50 bl gl Jlis 4o
Eletl ool MSC ;5 olyseid 4 55 elall ol .5 5 55

eniil e S 3z S Ughw 3 wluogiad m

Lice Jlaz! (pudiims 3 1asl Jg eilond 418,55 L o
Trae mae gl g poel (2lsye 5l ) (et GLMSC (85
(YY) wilosgas

5o oy Jsho (Mall s ozl s bl 5o Ll §
S929 ul.u‘ .L:J‘).m )l 79 dsfa.c ‘ub.?h.m‘ 00 dw A
b ey s opl 1A soal etilie ool slaJol
(V) 30,5 oo (ylo (5 paiBre

6‘)) ol w).u @‘M‘ g_JLMoya} )l é: dj)"a" ‘LJ)JLQJ
s2la5 adsl Clallas sl sl 330 3l 0l 5idee SMSC
a3 sSlS Ll 5 (halsdine aloms 4 iy,
30,8 o0 atuios o Glite (Sl S5 (sakewg 4 1) ISOS

Sorié 5 o7 Ol 4 (ontilie g3l slashe pled gl) slagts, YJgux

Losds & FBS /)¢ LDMEM Lo
Y- nmol/L olewd g pedS L Y - mmol/L

9 Alkaline phosphatase el 5,
alizarin red

gkl ;57 (FV) Glozanl 4 ples

alizarine red (s ;! S,

Oil O Red (¢ 5l 55,

Oil Red (¢ juol S,

Alcian blue and picrosirius (s el S5,
red

toluidine blue (¢ 5ol S5,

Y NMON/L &lawd-Y ol S 9] O+ pg/ml
Ds Geling (oS, 0

Syl emg/ml L osls 26 DMEM laoxs
LY - mM g oyg5L0l50 Ve MM clans-Y ol
adn ¥ Sae 4 Slawd g pundS

mmol/L L osis £ FBS /)« L DMEM L
Yug/ml (IBMX) o133 L=\ LS9 5 /0
Okl Yumol/L 4 ydgud!

5 09yl Ve .M (5 5l>DMEM Laxe
Omlingass] O+ mg/ml

boass e ol 35415 L DMEM s
Saryg50] O pg/ml ¢ yg5Ll 355 Y+ - nmol/L
gy pads Ve e pg/mleoland-Y ol

. TGF-B3\ -ng/ml <, g »-L ¥-pg/ml

Ve ng/m L oass & DMEM laors

TGF- 33\ - ng/ml BMP6

insulin transferrind - mg/ml

\/YOselenium

(FY) lgzenl & ples

) oz o pls

) ez o pl

(FV) By pad & jles

(YY) By pad 4y plas

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 5l | ¥ oylods | poxy Jlw | Lud i3y pole oSl alxo

m Ubled 9 )55 2 1x0)

SN (sa50) )d S5z ge sl Codly 51 (S (nlaS sl e
(50) aly o b sk o]

oedilie w3l adsle 05 22 slp sladlas o
Sy bodd ) 4l j5 8 5l (Lo g5 5l @l e ge
oslazul (Cells Alive System) CAS 5,8 pb 4 cwnbliw
obosl g iy oliue a5 canl ools ylid Jols (gazs .l oo
S8 4 e CAS H5 8 )0 (ceniilie ol sla sk
(57) sl 0391 5 Wb (6 loline &30 4y smebolite yud
@l gbsbe cls b b glaSogll
ol 3o

Sl oS b pad eogll ol slapley I (S
00 e 5 g 5ol Slely (e oonitilie g0l sla gl
S be laoaisS ooyl (n 5 wld g casla sl
(FV) w55l (93 ol sla b (oot ie solits slaJshoo
Gy oortilye ol ol sl diges SYSE L lanlllas ;o
ol i asdllas cotS bagme cilise (goaisS 035l £43 TS
adllae opl 5l Jol> (gazs aalonl Jobo 4 Jlo S aalllas
Sgzg S Lo 1o Sogll cigel YY) 0 a5 dgai (ateie
IVVIE 5 oSl ol VSIS latigas ol o 5l 45 cadly
5SS skilil glo iz ol lis B Soll
1y o iyt 5 & sl 5 LpsS'sS (9555 5,5
oS oogll sladisl o 5l g wisly lis s e o
4 posrosdS 5 pockes (e mgbipl loase 2 )6
da g 55l o 50 (FA) B0y ba Sogll o ideny oo 3
Mo 45 sl S0 e0glT | Sy LansdlsSolo iz
G omilS] ) 5y5] oo S92y 4y CutS Lagme (gl (glovas
50 o solitul mly laSign (Bl 4 ( Jokw o)lg0 g
(FDaid polie cotS Lo
e gbes, 4 enlilie ol s elw e
R

e LolSS (gl S (gabiwy 4 @l o0k sl Jsh
SG 4 wlgi ge (S duzme s el (saliws 4 g wiload
Gty (nl igd ha Oslite glos, I Job 55
@ pls sl BMSC Uy salewy 0 ol slaslw

journal.fums.ac.ir

Y Syl b a8 GDMEM Lo jo 1, ¥ 5Ll gouns
Sade |y cnlonds 8 Sland g medS 5 g5kl 50 land
o Al by Sae cpl 5l a9 ool cunS alen a4l
(¥R) 095 o0 oaalive jo,8 cplidl (gel S5, b oS 5l

sl hga> > MSCs I gy S5« oz @ nled ¢ln
(7 3 shee S slaisSly adg b elS e S5
L MSC «Si5uss] aled sl o a8 o odgi o]
o Wgh oo Hlead atan ¥V oOos 4 Sojemol e
(oelS et Jignl b oot (28 DMEM ol Sisjeno]
@ el wdlos prw 5 eliogatsl (g5 yS s s
(F+) 355 0 swsyy2 Ol REA O (5500l 5, galiss

ol sl sk 37 LT LY 5l (S o 4 amilis
wwr @ sl ol ple collB oVl o el
Els e ,o Slamlin ) Jouxr ;o conl Byl 5 plosel
sladsle 4 ortilie golts sladsle ples slagby, cn
Gl 428 5 &y 50 1653
ol o (ol s Jolw (39,5 38 9 5HlS

Jsbo &S b g oRialejl yo oy looslin] cq
35 BMSC a5 coul 5Ls Ji5 5 Jo> b Sloys B)las cqz
ored 5 Slasie lp g odd )l sl Ll
ol pigl Sl clasls 5l b Jsles slozdl oyl by cansly
Sly Gelime G )3 GLSo by 09T aen ool L (FY)
1 Oekims g ot Sloiiny WMSC olazsl (igd b slox
@ sk 00 powye laghy, b (pad Slopa bl
Slallae ax ST ales oo Dol b Jolo (pl ©gd 5 olas]
ryare Jolo SLaS 5 (105 atie i) )0
5 g ol canlio sla)le) (g3l S (gaz 0wl
Ol ebin b sl it (g sl 515 9,50 LLMSC (6l
Slido I ) e ipges o Slo (B9 42 093 5l ey b ks
Sl Sladllae 1 ol 53 Lo ) o5l o Bpaaie sty
ool 4 Cunnd 093 5l G sk Sloys (2L 2l s
39 (o S puizmen (FF) el 0030,5 o)Ll 0315 oo 5l
OL 59,5 298 5l o ey Do o b Jsho (aile 03 (e

sl se0eT ) S0 MSC 15 57 gd 5l Ly a5 el 00ls



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL“l Ld SCh  pole oL alxo

NF- NF-68 alor 5| Loy si (52 oo 95ds0 sslne
sl 5lai b ol 6,05 o5ll oysills oLS NF-200 5 160
S rsS Coogad (o) p Cu 9 H9)9 4 e le sk
CholineAcetyl Transfrase (ChAT) L 1 colais! Sl 5l
(OF OY) 30,5 eolaiul
2 oeilie ol dolw (g395 4 295 e
cls jo Jb s, odel Cews 4 adgl slMSC
(SpoNtaneous (sss> 4 955 Oyg0 4 Wilgi o Do SYsb
il ples geae golaxl sla sl 4 differentiation)
sMSC sl Joku 7Y 5l jiaS dn vitro cuis Job o
oozl sla Jolu Jgese opiigy S a5 Nestin (b o, 4yl
OS5 (g ey OB 5l dm S oo Olo ) Sl (rae
Slgi e ko NESHN slasho ol ) 53256 b laJsko
NF-H So)5 ogare oSl 9 Go)s ad $55ls8)90
S oo |y, GABA isjilyig,e o tau detalll- tubulin
(O0)
2l S g ctS Laze )0 5 (i sl slaJobe
(Leukemia b ok 3l 51 5ok slp Mgy o0 i
L L oS oo adlal cuns’ Lo 4y inhibitory factor) (LIF)
(0F) w@s co G381y Nanog (5 ole o5 )5 s
murine sLMSC a5 wisls Las Y+ -V Jls ,o Jiang et al
as wo,S 5,55 oyl laam 9 oyl 5L LIF 4 obsjl sl p
EGF (Endothelial growth « LIF , ogde &) sl ol
~» PDGF-BB (Platelet-derived growth factor) 4 factor)
(QY) wiaiajls obosl g oy ol
odilzo g3l s el (o35 4 g &y lee
it slacdl ;o wily oo (soiilie ool slaobe
50,5 Lo o Jolo 230 Lt 4y 455 L 5 a0 ol o235 &Y
Joe ar S15 ok 4 ok slashe S o ol (Sslie
ol slashe ©y2los a0 &2l Slaald g o9
Jie cilizee (slaygiSl Sl o o jgags Jone 4 (aniilye
ol sla)5516 5 (559055 sladsbs colais] slaons
(OA) 3,15 )18 59095 slaJolu

eniil e S 3z S Ughw 3 wluogiad m

D oo 03l laS Suns conidilje Silitin a5 sla Jglus
3,ls e (trans differentiation) jswludl ;230 il 5 oasay oyl
(YY)

pla bl invitro ;o MSC a5’ caul ools ylis lallas
slodobe 5 (mae slaJshe aiile Jobu laos, nlo o
Jro (s0y090l gloos; &y nlad (B+) wlboo L 1) Consiln
Jolis 1, (slals 1o g8 (lds o bl GLMSC s Cogiln
ot 26 IMDM Lol a5 (5 35Le5 Lasea « 3l (Al o 355 oo
MSC U 5, s (gl g <l Nicotinamide ¢ bFGF HGF L
ol 1 Jsbs 3005 (sl 039 Lo w38 Al yo 395 oo pslno
& 9 dexamethasone «oncostatin M L ouls ¢ IMDM
Sgdisr aeni )b 9o alde 3 lame (plall o ITSH S
OY BHY)

ol sl (b s plestul She jlend Gide lMSC
Idighioe o 55 a,0951 oo, 4 Geulidlyays
3l pel Camgy ladobe gl Gl (oo (00955 sloos,
Dy el g )98 5 ¢ clamsisl S l(gras Z0) Comgidle

bome 5l CgmsislS 4 MSC Sl Gl b olye @
SerygSu] +/¥NIM BMP-4 +[ONM - Jols cnngisl S sl
! o, eSS YNg/ml b 955,65 g 00 < /OHG/MI ol
E9% S oS INVItNO 1o LMSC 5 548 o0 oolaiwl Sl pals
(YY) aisS g0 ol Cowgisil S S )L aSVY 515 Lo @

ortilye ol slaJsho s (o0,09551 sloos) (s
Sz Ol et el az g5 (LS Jlens 059 50l 3 oy 98
Osize S| (B 09,95 (oges g 4 la Jolo cnl nles
@ golasl sl Ggy80 4 b Jobe cnl Rl Jlis 5
ol ool ladshe nled Glasdlas )5 aiged plsie
sLogy st b pladshe 4 plezial a5l e
bsks ol 45 ol ond Slgting 5 sy S5 riulsS
sl els olals gleys Jshe (gl sarte aiiles oo

Sogys & plgiul jie (alogial sl Jobe nles sl
S d9d o plnl lal> e g0 QW g S G5 5dsS
23l ciS Lases 4 BME YMM 05, 5 sl s sl 1o
Veeng/ml b gobe laJsho 35800 03938l
59 7 S 4 S5 5l slagyg e souiS Wl lgie 4 NGF

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 5l | ¥ oylods | poxy Jlw | Lud i3y pole oSl alxo

m Ubled 9 )55 2 1x0)

ol g3l s olw (Sl (SsS Joani
Sl 1) NK 53 B T glashe slacled aMSC
b o 1, S50 lasho collad iz oo g ai00 0

(FO) a2 o 48

s & o sl (55, HLA (MHC) slaJsSJge oLz
72 39 sladeke a5 was oo 1) Bl cnl G (e
S esS Olme aMSC a4’ Ll o] 5l .oes auseis (995
A1 S HLA 5 aisS o ol 1y T oS HLA oo J5S0se
=l sotl Ceols 0LS i by |, CDB6 5 CD8O .CD40
GLHLA lhug s &g d g oold j5p Libos> 5l g0
(FF) Wgd oo plolids by 5L

oy ookl 0)d 4y jamie Cpogasr pl 4 azg
Ol sl (g Jl )0 (Gmal abanly b slas Lo 51
538 oo b s s 59, 2 45 MSC S ol JaZiore
Sl Sl 2 Joloor Salas 15l o rne S pg0 @ g5 &
PV &S o o 55 e (sl ygiSTo 13l 55k 51 ey

ol 00 plol 3l gl ls o a5 Slillas ol
SS e el s 55 Jske 5 (JeSdse il
olsd ol oaile Bl 5:5ly Gy lizar MSC iy
Sl 4 gl ol hoss ollgy a5 o)ls 04>
Gk 4 4l e ol 5lo)giS 5 Joko (uled 4 4ty
sk Lasgi ous o1 clo Syl 4 gly o LMSC
33l 5l sl Sas BMSC ol Sy o Jlab o]
Silwoly] aiejls JBlas 4 comnilSe (saliwy 4y laowgad)
Wil e IDO § PGE2 HGF o Jolwe slo,gisls
Loy MSC logas ea sl » WS 659>
SrSolr g el sabavly b plas)len loys sl (riioee
A sl gyt S 55 Selgil g o,

sk £l MSC a5 ol ous ools oyl clallas o
Rl galewg @ 1) Comgin 5l oud (Bive wdglee ST 00
5 S, SaS slaJsSUse s MHC 11 CD83 (CD11c L
4 dlly Sy glasle ol Jld 5l o IL-12 adgs
e ilSe ey oo 5 4 wms oo 3 LT cow TLR
ok slo gl Lausgs Sy yais sl gl lad 50 Slas

journal.fums.ac.ir

972 9 e 5118 51 (S5 oy ol Jome 4 &2l
5 S5LsS glgl LaMSC conl coniilie g0l slo Jolw
WS (oo 35 1) 5l p 5 (U5eS s (U sl il sla xS
Ayl i b Jobo cpl cesl 9 O yaloe codled (o Yleis| oS
b)

o 3l o give LMSC & >les bl (gl asdlas o
00l () 3y Sl yeiS g (S 5eS N s uly jo plgsel
SeS B 908 cudlad Joloxa (slo 5351 51 (glos S cads o]
S Ay slo,g5SB 51 S5 9 W)l LMSC (59,5 aeiv
Clpllgule siwe 65 SuSlgaS Jolse b plSeeS @
35S 4 1, LMSC ol a5 05,08 TNF-a Jio Slodl
Jolis (35505 (5085 ,.5 (g0505me olaas LMSC aias w38l
dacdl 4y &> lps o5l oy 45 a5 0isS e Lo |, CXCRA4
aJl(Fr) o5 o0 0015 059 SSLgeS slacoled 5 ,b 5
g Sl (Jokow Sz 0 a5 cl onls ooy olis
(V) Gyl gouls i 5 by iyl wSgeS

ey gllie a5 sl oals ool Hlas Koo glasdlas o
& ,>le o a5 (MMPs) (Matrix metaloprotease) .55 ,ile
otz sa sl & 2len 55 (il 8 1350 ol 5L
TJGF-BL Jie ol slacpanle aiS oo bl cantilye
JLo 4 9 & >les MMPs lie 0 5 YU L TNF-a 4 IL-1P
apd e Gl |y cetdlie ool lasbe 35 Y
(FY)

olass a5 cnl oads Jool> a5l oo S50 gladilae 4o
& y>les jo LGTPase 51 Rho goolgls alox 5l ouissS godass
Slallas (FY) w5ls golS ol caniiilie g0l sloJokes
MSC a5 cewl ools las So59le3L 95068 Lyl jo (g0l
s_:).>‘.e(o lasb 5 CA>‘)? LgL&me L tﬁ"l""“" SHgo
DS oo Wl (6 S50 A L e 3 9 05 Sgate ) 9 WS (0
(%)
g g0 485 (Homing) o35 4 098 oo (Ao 9 69,5as
6L¢:J:z.n BN solos! 6LQJ5La 6..;)5 Y W&" aJl
| oS J)é)LclS u}‘)} 9 ‘505\“.."



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL“l Ld SCh  pole oL alxo

peey 50 Ologinl Gae ) Fie pendilie g0l sla sl
YY) 255l Lol iy o Cond (6 5YL Sl By a8
9y g odd plxil JSodS U;;.ALA)"I Feoo Gl adlao o
b o pertilie b sl Sl coogas
S PLS o5l oo ys (ogas 4 s lo jl glos i
Oleie 4 LaMSC 51 (V¥ 5 sy p ool g cpoul 09>
Joo T Jsho abasly b slas,lon slp Sloys Il SO
o 595 s ooliiul Lacl wiges 5, 5l ¢ 5ol sl g GVHD
ey &8 ol slall,> ;o MSC wigy Sleyo bl i
Gu5 3 om BMSC ol onds samlie 0S o 45 (3

eniil e S 3z S Ughw 3 wluogiad m

ouls v, PGE-2 s Jolows slo JgSdg0 (salawly 4y couiilfe
as,e codlad 5l cplpl i oo ploul b Joku wled 51
Sz yuio sl bug T gladshe 4 o5 (ol (Saus
(FF) il oo Solgil sladign ;o cemtilie ol

Jisss 5 55 g SIS adse pnilSe lasllinn o
polae j0 a8 Cewl ouls 00ls 7l Djse )l 4 gyl (SasS
o5 as“j GouisS as,e Jolw lgie 40 MSC JdFN-y 0l
oo oliee IFN-y YL olas ;o 9 wisS o obe 1) MHC-II
WS el oo Gl B7-HL 9 0l o ials MHCHII

(YA) QS o &2 lae 0030 o] (sloJomo 4y S
35 ol s ere (o8 ol )l s S (loys sl
el 0030,5 oolaul lgseinl jre comiilie by sl ol
SlS 3,90 V) g (SelS i 9,90 VY (5590 slanlllas 5o
Slegoge dacuibye (Hp Oln (od O] 0 4T 0 o)
035l 9 (gl digmy Cuddge plime 00 Vb 6l ()2 B

VP Sl oads asein gloys ba,
ol o GOl sl Jgbw 50 Cl (pwuio

o iilie ol sladske Gloys slas )8 51 oo (S
3 ool b ooje el a5 placdl cunl Cdl gwaige o
Shles i il Jolds W9l oo (cwiige 3ty slaJobo
il U (655590 sbalid 5 4 wlmsy) JLb (o zolam
S3lail Slp 0diS ot e S g0 Bl (S
5 lipioss ey ookt gloshy 5l oslizul L bl
(VD) sl oo S50 Lo

SheS s il miipe 0 IS Jel Sl o
53 ok Joho o )0 Wl (S5 g 5 (cerBiom slayeS
ON Sgled ulpd 4y Seop ez 5 g (g aw slas
g Skl slaJslo b (Jobo SDLls o5 (laigs @y w09l 450
lp S8l (pmsige ;5 (VF) iy 361 Jobo 2515 oS 5o
(pliun)ls 4 oad allS la sk a4 cdl olul b oo 5
Seigdse Jbd sl sse 5« Sujsls LS 5 L (scaffold)
G Gl b cwdige sy calin WedlSul (YY) cul LS
abgy e il (Extracellular Matrix) ECM Glsgas guw)o
(VA) 43S (g5l dans |,

soidlie ol slasbe (leis 4 plas” ;2 TNF-o 5IFN-y
ol 5 &S oo IDO 3 COX-2 PGE2 by sial33l &y 3,56
cbdsbs 5 NK T cla sl colled aiilgi o Loalans
() 0 e |y Sy i
ol jo g3l sl Jolw 5l Sloys lroslawwl

o5 @lig 05> led Sleogas a4 azgi b sk (0l
Jlas! 5 08 4y pazmio Ul oS gl jf los S il
alS ol doe 4y O 2le 5 o ol Gladsls &
(V) Bgd oo wgaine Sloyd (3 5 Sloye Joho sl (omlie
(gl (FoS hass (Shg el S5 Sleogas (ul LS
Jod 3l sloys sl )5 Gl 29 Ll 4l b Jolw oyl
abnly b alaglom Gloyo 9 Jobo b p 8L (pwiige
(Vo) Conl oo, baws el

5 Oleys ln el ol sla sk 5l adlllas S5 50
slcd iy 0529 b ol oo oolaiul yoje slops ) Sgugo
OASae plizra (poye 5 LS Sgute slopS (Siyy 2
Oley® 3 5050 lacn ol g 9l o0 092y w1, (S g9
sdobe wdloe 23u Fl Ghla (Fp lp ol B L
Ohless 5l s (nl sl a5 wlge Sl 4 partilie (g3b
Ch 9 SelS slaghile] (raiz il (sl (leys ool
Saze 55kuil 5o 1) badoke cnl 5l eslinul Gl o Sds
Cenl 03,5 9B 035 (6l e 3 9 3> 5 (oo Slops; 8L
YY)

Slr el ol gladsle I cldllae lojly s
aS ol oad camline g oolatwl Bgnad Olule oo

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 5l | ¥ oylods | poxy Jlw | Lud i3y pole oSl alxo

m Ubled 9 )55 2 1x0)

ol e 5il3 595551 50 ertilie solity sla sl Y53
ools Ll 1y hlem e Culs) lie 5 (20 1) anls
6ol (6o sk 45 a0t 3155 Slalllas 1o ogdle 4
(A) oS o) slnlio 5 boygags 0l ol coniilia
3590 50 (soniilie solis o Jslo salavly b olole s
Jo 55 iz on s 5 i il prme Sl
00 10,55 2 5ok Comgeme 5l ullize (50 g 009 KB phey

Sl p Olizes ol @l 990 0 Sloyd sla Fazmy wix o
sl 03ilo
@l gladebe gauo; 50 LS 00 wlidd
ol 3o
oniilze obity (ol ks 0 o,Lal 5 iy 45 s lan
g ddllas 0,90 3l sla s jo alise sloais> g olul
slodobe Gane) ;o Slegdse Jy il S 15 o)
Lol @ @S Ol 4 a5 Sl S92y (coniilie ool
ol o Joluw 5l oolainl Colee aloz 5l .ol ool azzls
Sovogas s & Sgn oo 30 Jobe Giled (Bb (certilie
S ol 35 ase g ries el Syl b 2l
Jds 4SS (ol Bgade g Sgace g psle Colie 4 5L
ot (0l Dy 4 utS adgl LolS dlge 092y puas ¢ ool
o ol 500 5 S J5 5 oo 5 o g ol s yac
& el 5l 950 (6 uden SlaESS die) (nl )3 9 Bl oo
5o dhls s LMSC zlsul gaiwe; jo a5 i
o alisee Jpad o ool (2S5 5 0, Sl opas
Gl 30 Estse onl a5 who,S esalin |, leailis
ol j olawi 4y g piwd 58 SadS 0 0l (5 ey b gy
@ e waxie glajluly plxl 4 5l s 3,5 Cax Jske
20,5 oo Joko ol JUed 118 5 (S ool Jsb RalS
ook slodshe Slogas (3 mee 3l S Blie 5o
5 onl I8 o Gy Uls (MMSCs) bl artilse
M o8 sl oy 50 ens] pyuo 93 CetS Laie
W8 Lyl o b oo opl .l dgame jlows ol s @
4 a5 bl 5 03,5 et |y 095 o sla S Lo
4 oy S3zme 50,5 ALl Lyl 50 0bojl g g jg5e (sles,

journal.fums.ac.ir

o oloyd s S

0P Jyedl cae b tne )3 9 (ntete 51 SCE (e
el 5l oolaiwl cewiilie oobay sl Jsle oo
5o o el ogh oo Hle jlcals Joke pl Sleyo
s 4y o 25 oz 5 4 gz 2ol s Jsbos 0l e
Coodl conidlie goly la Jobo « Sloys loais; jo 55

L bl oles jo Sl e po (285,13 (Ul )
S G o

Aipled BB Jolo calites slaos, glgl 4y =Y

Wl lly as ciagy Jbd salS wix sle JoSdge -V
3o S o g ails | ess ol (slaJsle yo (5054
S (o0 (8 S ol e

A &l gl SauS Jow glcals -f

sl b 558 Slaogas 5l (605 00 b Conl plins as]
5o Gloas lgaual aldl g il bl b Sleyo alisee
ol Glale,s cpm ;o a5 48§ ploul Blados 5 g ke
MSCs a5 .a3,l0,95 5 oYL Coedl g o0d 5l laaigny onl
olaswi b Sldlas jo @isds gans 0 GVHD ks o
31w GVHD 56 5l alisee olajo 5 ol e 51 Sglate
(GODY QLM GL».)}&M‘ W) ng)).:wyso\)j) 5.\..5.\.:9.».)
GVHD 1y sz gloys canl Sow MSCs a5 cossl oyl

ool oslitul ouS leanel Lond 5 Slin Clegdge
Sy Sl il aldlae S 0 a5 cool B8 ol ey jo b Jolo
Sz 2 Sl 00l cuslie 59, ‘5&3 sl low 51, MSCs
s & gloys @il 5 abl g aliil ;5,0 el a5
zhy Gub 5l Al blwwgens)5 4 MSCs ples & )b
el 0l o0ly las diy Jled o JeSge I g0l lade
350 Sk sz $2lse bl (Sre b pas iz o
(AY‘) S| o..\ié)f U‘J)‘)f l.QJ}LM; U"‘ ..\.>5.u )‘ o ).u

‘_,;;Lo)o d)m S)9e uJ)J a\..b)Lc pS 9 IXVELY )‘5"\""‘" JJL...:
A pleul g Bgpad slags len aney 5o o sl (1
Jio sl 5 a5 050 Slalllas 5551 lojs ) 090 48,5
ol B,y a5 ad Jols amas ol goune Oldlas (o



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL‘J Ld SCh  pole oL alxo

Wil ol 0 K00 ENShie (6l g AT ¢ ol Slagls
.(AQ)

b slom panseds o Sl lgie 4 b Joho ol ool
Ngay abais 5l 5590 (ome ;0 00,91,8 SO Jogos <oblE ((R)
S Cews b lagnSsp 5l (Sp oy 2l 9 AT Q)
& basko ool oatsS el (slacelir I pliman LS55
(AF AY) 55, 0 Lo

2 dske cnl 655 2 ) @ Gedie g8 050 (55,
Sladlas slaws jo Cdlae (pl sl axgi LU Jlaws 3] gano
oatine Sy Olids pge 33l 40 ool Cud 5 oad plol
Slayloged 59 » e S0 lp Gagh crl )3 g ews S
abaxMo LB suwi vz yo el ovalie LB Y 5V (go,lels
)10 092 Ll 51l o loys 9,509, 5 gl 0l
A K plaes Sl gbacr Gog Jsedll cao
G 4o 0l Gl 390 gl o) (e s Ol & o o0
ooy st U omailie 5ol slo ol Slallas
s 355 50 ook ol 15

bty ool a5 ol oad byl (laalllas 4o
Slbrw Gladl 3 5 Wl s al))9eg5 )0 certilye
50 (A0) Wloays 5 Zlisiwl 5 ool owys (h)lsS olws
b 5, S LMSC a5 el ools (las Ko (slaslllas
Goyb 5145 A o oyl 1 il s (55Lis slo Jskes (Niche)

o ) geg Sdpdy sl 5 PGE2 (sile olj]

(AF) Wil o
6000+

54000- ?? § é
5 ANV
é 2000- % %
z AN ?
AL EHE § %
JELE BN EFING

>
(2
>

FEFSL LI
A A a S o oS 8 s

o’
)
2

Year

sl ol g.590 Lpubmed ;o ouls il sloallis .Y Hlo gos
Mo YNF L Y- F ol b soniilio g0l

eniil e S 3z S Ughw 3 wluogiad m

6LQJ5L~: olwS Camo gz Q.Q{‘ )'| Awd l)b |) S lae
2 bdsks cpl nled g 5 5S ly Gladl (caniilie gl
ool RV 6[.05)535[5 L oo S 9 P BB S s

=

4 MSC sla sl (sdiin) ,o oo a1aS Slsgas 4 azgi b
ladsbo ol Sblpn 090 5 (oily (sloseal 45 yion s
s sl o 5 atils sy lizen oyl culas & Cons
dn Vitro o b Joko cpl spled Covgar 4 a>g pien
Wl clao @ b pey plnl sl ol an S
iNVIVO )5 sariile (g3l ool Gisey 5 3oLl (yrizroen
5 5 nJsbs ol ol Sl lolal il a3
MSCs sl SasS hoasd o) ;0 (AQ) cwl o)y
onl el Caws a4 Slaalie g ool plxl (gles yinS Slallas
S pse sled a4 dasl basi ) sege ouiS it | o ol
2rslen Gloye Glp Coogas Gl 5l Sleys slrosli
E5 Subs (el 355 (o low gm0 5l (6 Ky 97en
23l 0590 53 (AP) Wilior (s JB gl g )
doe 4 & yzlpe oUles MSCs S WS o slpiny Olalllae
GBS il az ST o) 1) (55098 ladarme 5y 5 Sl
LAY cil oozl aslllae 3,80 job a0 & zlpo 4 bogs e
ok ool alox 5l g 00i) slaJsho b <8l (owiigs
oolaiwl (8, g cdl Wgn sl Rl Gleie 4 entilye
Jl 55 oz Sliiod S8l (cwdigs o 53 059yl 390 o0
A 9 (6 3w g dauowe 3y 5l oolaiul diey ol jo .Conl ploxil
Ban K e 6599655 g ey lo 5l eolatul b il g5lw
OISl laddllae ;o dges plgie 43900 sled 4 Lol
5 b (Jlasl sl Can)ls plgie 4 Jue (5905 50 39250
4 pled sl lyzeial e 5l (ool ol sla sk sbo)l
9 ‘Su.Jo obn )l oolaiw! ((AN) Cuwl ool solarul Q‘e"ﬁ*"
sadse 3 mee ol SG plyie 4 28y o )P Sy S5
‘_;Lmusl.. )‘ oolawl u.@‘.‘> Le ] u...s.w ).L:.n.\.o o)‘yo.m GJ[;
Sl sy 9 Pl Sl )0 (g3b (SoilS Dladllas ou s
Crohn O &:z\-wJ.)L) \.\...,o)l.,..a 6[.%6)&;.3.3 (_g\ﬁ @N& o‘) G

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WAF 5l [ ¥ oslods | poxiy Jloo | Lud (i3 pole olSKilils alxo

m Ubled 9 )55 2 1x0)

it gl il g Sluadly &l)] g ley cudS adl ol
03,5 SaS e Jolu ol olg 5l pdiore g S0 a0 Sleyo
b ;s g Olhlar aseler (5o joie Cudly (pl wiz e

1 sl 0038 )55 (s Sy 4 Sloyo Oleas Baiss

o)l eslazul (sblse 4 olre a5 a0 HhaT 4 s
A ol wilasl of ) SCadS 4 aS (s0guze 34190 4o L gl

e 35,5 gy hlewr ln SRos Oleys o Jre (s,
C)i‘ el )'| (GOdxe LSL“")’.‘;& Oy o.byi’.f ) u’J.;
aS gleaie; o conl pi¥ g Dledbl S Cyz da Jolw

G900 (5 it Slalllae Canl o iws [0 (6568 Sledbl
Dgs a1 b Jokw ol o il 35

e Gl RS Lo oS g0l 8l ooles 5l allie (S ins 5

BS oo Syl g Sis Wi ,S s5L

&L 2,y
Ry 00,55 P)Lc‘ |) &5*91""' uo)L:S d.:}? ) ulfwy

References

1. Costello LC, Franklin RB. A review of the important
central role of altered citrate metabolism during the
process of stem cell differentiation. J Regen Med Tissue
Eng. 2013; 2: 1.

2. Schugar RC, Robbins PD, Deasy BM. Small molecules
in stem cell self-renewal and differentiation. Gene therapy.
2008;15(2):126-35.

3. De Almeida M, De Almeida CV, Mendes Graner E,
Ebling Brondani G, Fiori de Abreu-Tarazi M. Pre-
procambial cells are niches for pluripotent and totipotent
stem-like cells for organogenesis and somatic
embryogenesis in the peach palm: a histological study.
Plant cell reports. 2012;31(8):1495-515.

4. Reubinoff BE, Pera MF, Fong CY, Trounson A, Bongso
A. Embryonic stem cell lines from human blastocysts:

journal.fums.ac.ir

Number of articles

Oy 7777777777
==

%o
7
%

A PO D
G )
FEEFLS

7

E9o50 Lmagiran 4 SID o oo &b slaallas. ¥ 10 00
eas VYA BAYAY slo o b aniilie (g0l slo Jols

sl Jolw glgil 51 Slejo eolatul ks lis )3 6 jone
P sb 4 el ool glaJshu alox 5l g golty
oSl 3 ol jo (Sleys slml @by obml g
ol i Sy pie Ko By 51 0y 5 Lol
05,5 skl la sk (ol Slops Oy pgas o 1) ala SIS

somatic differentiation in vitro. Nature biotechnology.
2000;18(4):399-404.

5. Brafman DA, Phung C, Kumar N, Willert K. Regulation
of endodermal differentiation of human embryonic stem
cells through integrin-ECM interactions. Cell death and
differentiation. 2013;20(3):369-81.

6. Pappa KI, Anagnou NP. Novel sources of fetal stem
cells: where do they fit on the developmental continuum?
Regenerative medicine. 2009;4(3):423-33.

7. Marcus AJ, Woodbury D. Fetal stem cells from extra-
embryonic tissues: do not discard. Journal of cellular and
molecular medicine. 2008;12(3):730-42.

8. Gonzalez MA, Bernad A. Characteristics of adult stem
cells. Advances in experimental medicine and biology.
2012;741:103-20.



http://journal.fums.ac.ir/
http://www.hoajonline.com/jrmte/2050-1218/2/1
http://www.hoajonline.com/jrmte/2050-1218/2/1
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL‘“l Ld SCh  pole oL alxo

9. Alison MR, Islam S. Attributes of adult stem cells. The
Journal of pathology. 2009;217(2):144-60.
10. Hofmann MC, Braydich-Stolle L, Dettin L, Johnson E,
Dym M. Immortalization of mouse germ line stem cells.
Stem cells (Dayton, Ohio). 2005;23(2):200-10.
11. Chong JJ, Chandrakanthan V, Xaymardan M, Asli NS,
LiJ, Ahmed I, et al. Adult cardiac-resident MSC-like stem
cells with a proepicardial origin. Cell stem cell.
2011;9(6):527-40.
12. North TE, Stacy T, Matheny CJ, Speck NA, de Bruijn
MF. Runxl is expressed in adult mouse hematopoietic
stem cells and differentiating myeloid and lymphoid cells,
but not in maturing erythroid cells. Stem cells) Dayton,
Ohio). 2004;22(2):158-68.
13. Porcellini A. Regenerative medicine: a review. Rev
Bras Hematol Hemoter. 2009; 31( Supl2).
14.Schraufstatter U, Discipio RG, Khaldoyanidi S.
Mesenchymal stem cells and their microenvironment.
Frontiers in  bioscience  (Landmark  edition).
2011;16:2271-88.
15. Redzic A, Smajilagic A, Aljicevic M, Berberovic L. In
vivo osteoinductive effect and in vitro isolation and
cultivation bone marrow mesenchymal stem cells.
Collegium antropologicum. 2010;34(4):9-14.
16. Sell S. Stem Cells Handbook. 2nd ed. ed: A product of
Humana Press; 2013.
17. Siminovitch L, McCulloch EA, Till JE. The
distribution of colony-forming cells among spleen
colonies. Journal of cellular physiology. 1963;62:327-36
18. Becker AJ, Mc CE, Till JE. Cytological demonstration
of the clonal nature of spleen colonies derived from
transplanted mouse marrow cells. Nature. 1963;197:452-
4.
19. Keating A. Mesenchymal stromal cells: new
directions. Cell stem cell. 2012;10(6):709-16.
20. Friedenstein AJ, Piatetzky S, Il, Petrakova KV.
Osteogenesis in transplants of bone marrow cells. Journal
of embryology and experimental morphology.
1966;16(3):381-90.
21. Owen M, Friedenstein AJ. Stromal stem cells:
marrow-derived osteogenic precursors. Ciba Foundation
symposium. 1988;136:42-60.
22. Caplan Al. Mesenchymal stem cells. Journal of
orthopaedic research : official publication of the
Orthopaedic Research Society. 1991;9(5):641-50.
23. Uccelli A, Moretta L, Pistoia V. Immunoregulatory
function of mesenchymal stem cells. European journal of
immunology. 2006;36(10):2566-73.
24. Rafii S, Shapiro F, Pettengell R, Ferris B, Nachman
RL, Moore MA, et al. Human bone marrow microvascular
endothelial cells support long-term proliferation and
differentiation of myeloid and megakaryocytic
progenitors. Blood. 1995;86(9):3353-63.

eniil e S 3z S Ughw 3 wluogiad m

25. Valero MC, Huntsman HD, Liu J, Zou K, Boppart
MD. Eccentric exercise facilitates mesenchymal stem cell
appearance  in  skeletal muscle. PloS  one.
2012;7(1):e29760.

26. Qian H, Badaloni A, Chiara F, Stjernberg J, Polisetti
N, Nihlberg K, et al. Molecular characterization of
prospectively  isolated  multipotent  mesenchymal
progenitors provides new insight into the cellular identity
of mesenchymal stem cells in mouse bone marrow.
Molecular and cellular biology. 2013;33(4):661-77.

27. Phinney DG. Isolation of mesenchymal stem cells
from murine bone marrow by immunodepletion. Methods
in molecular biology (Clifton, NJ). 2008;449:171-86.

28. Le Blanc K, Frassoni F, Ball L, Locatelli F, Roelofs H,
Lewis I, et al. Mesenchymal stem cells for treatment of
steroid-resistant, severe, acute graft-versus-host disease: a
phase Il study. Lancet. 2008;371(9624):1579-86.

29. Young HE, Mancini ML, Wright RP, Smith JC, Black
AC, Jr., Reagan CR, et al. Mesenchymal stem cells reside
within the connective tissues of many organs.
Developmental dynamics : an official publication of the
American Association of Anatomists. 1995;202(2):137-
44,

30. Chong PP, Selvaratnam L, Abbas AA, Kamarul T.
Human peripheral blood derived mesenchymal stem cells
demonstrate similar characteristics and chondrogenic
differentiation potential to bone marrow derived
mesenchymal stem cells. Journal of orthopaedic research :
official publication of the Orthopaedic Research Society.
2012;30(4):634-42.

31. Brighton CT, Hunt RM. Early histological and
ultrastructural changes in medullary fracture callus. The
Journal of bone and joint surgery American volume.
1991;73(6):832-47.

32. Hwang NS, Zhang C, Hwang YS, Varghese S.
Mesenchymal stem cell differentiation and roles in
regenerative medicine. Wiley interdisciplinary reviews
Systems biology and medicine. 2009;1(1):97-106.

33. Conget PA, Minguell JJ. Phenotypical and functional
properties of human bone marrow mesenchymal
progenitor cells. Journal of cellular physiology.
1999;181(1):67-73.

34. Pankov R, Yamada KM. Fibronectin at a glance.
Journal of cell science. 2002;115(Pt 20):3861-3.

35. Liu R, Yang Y, Yan X, Zhang K. Abnormalities in
cytokine secretion from mesenchymal stem cells in
psoriatic skin lesions. European journal of dermatology :
EJD. 2013;23(5):600-7.

36. Hematti P. Mesenchymal stromal cells and fibroblasts:
a case of mistaken identity? Cytotherapy. 2012;14(5):516-
21.

37. Song L, Tuan RS. Transdifferentiation potential of
human mesenchymal stem cells derived from bone
marrow. FASEB journal : official publication of the

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 50l | ¥ oylods | pomy Jlo | Lud iy pole ol alxo

m Ubled 9 )55 2 1x0)

Federation of American Societies for Experimental
Biology. 2004;18(9):980-2.

38. Kurth T, Hedbom E, Shintani N, Sugimoto M, Chen
FH, Haspl M, et al. Chondrogenic potential of human
synovial mesenchymal stem cells in alginate.
Osteoarthritis and cartilage / OARS, Osteoarthritis
Research Society. 2007;15(10):117-89.

39. Jaiswal N, Haynesworth SE, Caplan Al, Bruder SP.
Osteogenic differentiation of purified, culture-expanded
human mesenchymal stem cells in vitro. Journal of cellular
biochemistry. 1997;64(2):295-312.

40. Fink T, Abildtrup L, Fogd K, Abdallah BM, Kassem
M, Ebbesen P, et al. Induction of adipocyte-like phenotype
in human mesenchymal stem cells by hypoxia. Stem cells
(Dayton, Ohio). 2004;22(7):1346-55.

41. Djouad F, Jackson WM, Bobick BE, Janjanin S, Song
Y, Huang GT, et al. Activin A expression regulates
multipotency of mesenchymal progenitor cells. Stem cell
research & therapy. 2010;1(2):11.

42. Baghban Eslaminejad M, Nazarian H. Ex vivo
Expansion and Differentiation of Mesenchymal Stem
Cells from Goat Bone Marrow. Iranian Journal of Basic
Medical Sciences. 2009;12(2):70-9.

43. Pal R, Hanwate M, Totey SM. Effect of holding time,
temperature and different parenteral solutions on viability
and functionality of adult bone marrow-derived
mesenchymal stem cells before transplantation. Journal of
tissue  engineering and  regenerative  medicine.
2008;2(7):436-44.

44. Francois M, Copland IB, Yuan S, Romieu-Mourez R,
Waller EK, Galipeau J. Cryopreserved mesenchymal
stromal cells display impaired immunosuppressive
properties as a result of heat-shock response and impaired
interferon-gamma licensing. Cytotherapy.
2012;14(2):147-52.

45. Hanna J, Hubel A. Preservation of stem cells.
Organogenesis. 2009;5(3):134-7.

46. Kojima S, Kaku M, Kawata T, Sumi H, Shikata H,
Abonti TR, et al. Cryopreservation of rat MSCs by use of
a programmed freezer with magnetic field. Cryobiology.
2013;67(3):258-63.

47. Soleimani M, Nadri S. A protocol for isolation and
culture of mesenchymal stem cells from mouse bone
marrow. Nature protocols. 2009;4(1):102-6.

48. Martin PG, Gonzalez MB, Martinez AR, Lara VG,
Naveros BC. Isolation and characterization of the
environmental bacterial and fungi contamination in a
pharmaceutical unit of mesenchymal stem cell for clinical
use. Biologicals : journal of the International Association
of Biological Standardization. 2012;40(5):330-7.

49. Drexler HG, Uphoff CC. Mycoplasma contamination
of cell cultures: Incidence, sources, effects, detection,
elimination, prevention. Cytotechnology. 2002;39(2):75-
90.

journal.fums.ac.ir

50. Krabbe C, Zimmer J, Meyer M. Neural
transdifferentiation of mesenchymal stem cells--a critical
review. APMIS : acta pathologica, microbiologica, et
immunologica Scandinavica. 2005;113(11-12):831-44.
51. Li Z, Gu TX, Zhang YH. Hepatocyte growth factor
combined with insulin like growth factor-1 improves
expression of GATA-4 in mesenchymal stem cells
cocultured with cardiomyocytes. Chinese medical journal.
2008;121(4):336-40.

52. Ling L, Ni Y, Wang Q, Wang H, Hao S, Hu Y, et al.
Transdifferentiation of mesenchymal stem cells derived
from human fetal lung to hepatocyte-like cells .Cell
biology international. 2008;32(9):1091-8.

53. Naghdi M, Tiraihi T, Namin SA, Arabkheradmand J.
Transdifferentiation of bone marrow stromal cells into
cholinergic neuronal phenotype: a potential source for cell
therapy in  spinal cord injury. Cytotherapy.
2009;11(2):137-52.

54. Naghdi M, Tiraihi T, Mesbah-Namin SA,
Arabkheradmand J. Induction of bone marrow stromal
cells into cholinergic-like cells by nerve growth factor.
Iranian biomedical journal. 2009;13(2):117-23.

55. Reagan MR, Kaplan DL. Concise review:
Mesenchymal stem cell tumor-homing: detection methods
in disease model systems. Stem cells (Dayton, Ohio).
2011;29(6):920-7.

56. Ji JF, He BP, Dheen ST, Tay SS. Interactions of
chemokines and chemokine receptors mediate the
migration of mesenchymal stem cells to the impaired site
in the brain after hypoglossal nerve injury. Stem cells
(Dayton, Ohio). 2004;22(3):415-27.

57. Ponte AL, Marais E, Gallay N, Langonne A, Delorme
B, Herault O, et al .The in vitro migration capacity of
human bone marrow mesenchymal stem cells: comparison
of chemokine and growth factor chemotactic activities.
Stem cells (Dayton, Ohio). 2007;25(7):1737-45.

58. Frith JE, Mills RJ, Hudson JE, Cooper-White JJ.
Tailored integrin-extracellular matrix interactions to direct
human mesenchymal stem cell differentiation. Stem cells
and development. 2012;21(13):2442-56.

59. Sohni A, Verfaillie CM. Mesenchymal Stem Cells
Migration Homing and Tracking. Stem cells international.
2013;2013:130763.

60. Vertelov G, Kharazi L, Muralidhar MG, Sanati G,
Tankovich T, Kharazi A. High targeted migration of
human mesenchymal stem cells grown in hypoxia is
associated with enhanced activation of RhoA. Stem cell
research & therapy. 2013;4(1):5.

61. Sordi V. Mesenchymal stem cell homing capacity.
Transplantation. 2009;87(Supl 9): 42-5.

62. Hoogduijn MJ, Popp F, Verbeek R, Masoodi M,
Nicolaou A, Baan C, et al. The immunomodulatory
properties of mesenchymal stem cells and their use for



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

\v¥a¥ ).ub|\" o ylos | WJL‘“l Ld SCh  pole oL alxo

immunotherapy. International immunopharmacology.
2010;10(12):1496-500.

63. Zhang W, Ge W, Li C, You S, Liao L, Han Q, et al.
Effects of mesenchymal stem cells on differentiation,
maturation, and function of human monocyte-derived
dendritic cells. Stem cells and development.
2004;13(3):263-71.

64. Bassi EJ, de Almeida DC, Moraes-Vieira PM, Camara
NO. Exploring the role of soluble factors associated with
immune regulatory properties of mesenchymal stem cells.
Stem cell reviews. 2012;8(2):329-42.

65. Kang JW, Koo HC, Hwang SY, Kang SK, Ra JC, Lee
MH, et al. Immunomodulatory effects of human amniotic
membrane-derived mesenchymal stem cells. Journal of
veterinary science. 2012;13(1):23-31.

66. Yagi H, Soto-Gutierrez A, Parekkadan B, Kitagawa Y,
Tompkins RG, Kobayashi N, et al. Mesenchymal stem
cells: Mechanisms of immunomodulation and homing.
Cell transplantation. 2010;19(6):667-79.

67. Bochev I, EImadjian G, Kyurkchiev D, Tzvetanov L,
Altankova |, Tivchev P, et al. Mesenchymal stem cells
from human bone marrow or adipose tissue differently
modulate mitogen-stimulated B-cell immunoglobulin
production in vitro. Cell biology international.
2008;32(4):384-93.

68. Zahorec P, Koller J, Danisovic L, Bohac M.
Mesenchymal stem cells for chronic wounds therapy. Cell
and tissue banking. 2014;16(1):19-26.

69. Gopal K, Amirhamed HA, Kamarul T. Advances of
human bone marrow-derived mesenchymal stem cells in
the treatment of cartilage defects: A systematic review.
Experimental biology and medicine (Maywood, NJ).
2014;239(6):663-9.

70. Marquez-Curtis LA, Janowska-Wieczorek A.
Enhancing the Migration Ability of Mesenchymal Stromal
Cells by Targeting the SDF-1/CXCR4 Axis. BioMed
research international. 2013;2013:561098.

71. Mishra PK. Bone marrow-derived mesenchymal stem
cells for treatment of heart failure: is it all paracrine
actions and immunomodulation? Journal of cardiovascular
medicine (Hagerstown, Md). 2008;9(2):122-8.

72. Wislet-Gendebien S, Hans G, Leprince P, Rigo JM,
Moonen G, Rogister B. Plasticity of cultured
mesenchymal stem cells: switch from nestin-positive to
excitable neuron-like phenotype. Stem cells (Dayton,
Ohio). 2005;23(3):392-402.

73. Suzuki A, Raya A, Kawakami Y, Morita M, Matsui T,
Nakashima K, et al. Maintenance of embryonic stem cell
pluripotency by Nanog-mediated reversal of mesoderm
specification. Nature clinical practice Cardiovascular
medicine. 2006;3 (Supl 1): 114-22.

74.Jiang Y, Vaessen B, Lenvik T, Blackstad M, Reyes M,
Verfaillie CM. Multipotent progenitor cells can be isolated

eniil e S 3z S Ughw 3 wluogiad m

from postnatal murine bone marrow, muscle, and brain.
Experimental hematology. 2002;30(8):896-904.

75. Marion NW, Mao JJ. Mesenchymal stem cells and
tissue  engineering.  Methods in  enzymology.
2006;420:339-61.

76. Frohlich M, Grayson WL, Wan LQ, Marolt D,
Drobnic M, Vunjak-Novakovic G. Tissue engineered bone
grafts: biological requirements, tissue culture and clinical
relevance. Current stem cell research & therapy.
2008;3(4):254-64.

77. Franklin T. Moutos LEF, Farshid Guilak. A
biomimetic three-dimensional woven composite scaffold
for functional tissue engineering of cartilage. nature
materials. 2007;6:162-7.

78. Moutos FT, Guilak F. Composite scaffolds for
cartilage tissue engineering. Biorheology. 2008;45 (4-
3):501-12.

79. Solmesky L, Lefler S, Jacob-Hirsch J, Bulvik S,
Rechavi G, Weil M. Serum free cultured bone marrow
mesenchymal stem cells as a platform to characterize the
effects of specific molecules. PloS one. 2010;5(9).

80. Wang S QX, Zhao R. Clinical applications of
mesenchymal stem cells. Hematology & Oncology.
2012;5:19.

81. Le Blanc K, Rasmusson I, Sundberg B, Gotherstrom
C, Hassan M, Uzunel M, et al. Treatment of severe acute
graft-versus-host disease with third party haploidentical
mesenchymal stem cells. Lancet. 2004;363(9419):1439-
41.

82. Ringden O, Uzunel M, Rasmusson |, Remberger M,
Sundberg B, Lonnies H, et al. Mesenchymal stem cells for
treatment of therapy-resistant graft-versus-host disease.
Transplantation. 2006;81(10):1390-7.

83. Chen SL, Fang WW, Ye F, Liu YH, Qian J, Shan SJ,
et al. Effect on left ventricular function of intracoronary
transplantation of autologous bone marrow mesenchymal
stem cell in patients with acute myocardial infarction. The
American journal of cardiology. 2004;94(1):92-5.

84. Emadedin M, Aghdami N, Taghiyar L, Fazeli R,
Moghadasali R, Jahangir S, et al. Intra-articular injection
of autologous mesenchymal stem cells in six patients with
knee osteoarthritis. Archives of Iranian medicine.
2012;15(7):422-8.

85. Pereira RF, Halford KW, O'Hara MD, Leeper DB,
Sokolov BP, Pollard MD, et al. Cultured adherent cells
from marrow can serve as long-lasting precursor cells for
bone, cartilage, and lung in irradiated mice. Proceedings
of the National Academy of Sciences of the United States
of America. 1995;92(11):4857-61.

86. Abdi R, Fiorina P, Adra CN, Atkinson M, Sayegh MH.
Immunomodulation by mesenchymal stem cells: a
potential therapeutic strategy for type 1 diabetes. Diabetes.
2008;57(7):1759-67.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

WWAF 5l | ¥ oylods | poxy Jlw | Lud i3y pole oSl alxo

m Ubled 9 )55 2 1x0)

87. Nakamizo A, Marini F, Amano T, Khan A, Studeny
M, Gumin J, et al. Human bone marrow-derived
mesenchymal stem cells in the treatment of gliomas.
Cancer research. 2005;65(8):3307-18.

88. George J, Kuboki Y, Miyata T. Differentiation of
mesenchymal stem cells into osteoblasts on honeycomb
collagen scaffolds. Biotechnology and bioengineering.
2006;95(3):404-11.

89. Caplan Al. Adult mesenchymal stem cells for tissue
engineering versus regenerative medicine. Journal of
cellular physiology. 2007;213(2):341-7.

90. Seyfried DM, Han Y, Yang D, Ding J, Savant-
Bhonsale S, Shukairy MS, et al. Mannitol enhances
delivery of marrow stromal cells to the brain after
experimental intracerebral hemorrhage. Brain research.
2008;1224:12-9.

91. Robin AM, Zhang ZG, Wang L, Zhang RL,
Katakowski M, Zhang L, et al. Stromal cell-derived factor
lalpha mediates neural progenitor cell motility after focal
cerebral ischemia. Journal of cerebral blood flow and
metabolism : official journal of the International Society
of Cerebral Blood Flow and Metabolism. 2006;26(1):125-
34.

92. Wang L, Li Y, Chen X, Chen J, Gautam SC, Xu Y, et

journal.fums.ac.ir

al. MCP-1, MIP-1, IL-8 and ischemic cerebral tissue
enhance human bone marrow stromal cell migration in
interface culture. Hematology (Amsterdam, Netherlands).
2002;7(2):113-7.

93. Zhang TY, Huang B, Wu HB, Wu JH, Li LM, Li YX,
et al. Synergistic effects of co-administration of suicide
gene expressing mesenchymal stem cells and prodrug-
encapsulated liposome on aggressive lung melanoma
metastases in mice. Journal of controlled release : official
journal of the Controlled Release Society. 2015;209:260-
71.

94. Li LM, Ruan GX, HuangFu MY, Chen ZL, Liu HN,
Li LX, et al. ScreenFect A: an efficient and low toxic
liposome for gene delivery to mesenchymal stem cells.
International journal of pharmaceutics. 2015;488(1-2):1-
11.

95. Cao H, Xu W, Qian H, Zhu W, Yan Y, Zhou H, et al.
Mesenchymal stem cell-like cells derived from human
gastric cancer tissues. Cancer letters. 2009;274(1):61-71.
96. Li HJ, Reinhardt F, Herschman HR, Weinberg RA.
Cancer-stimulated mesenchymal stem cells create a
carcinoma stem cell niche via prostaglandin E2 signaling.
Cancer discovery. 2012;2(9):840-55.



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.5.3.6.5
http://jabs.fums.ac.ir/article-1-756-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22285105.2015.5.3.6.5 ]

Journal of Fasa University of Medical Sciences | Autumn 2015 | VVol.5 | No.2

Applied Properties of Mesenchymal Stem Cells Page 322
Review Article

An Applied Research in Properties and Clinical Application of Bone Marrow of
Mesenchymal Stem Cells

Barzkar Z!, Karimi MH?, Makoolati Z3, kaka GH*, Naghdi M3*

1- Noncommunicable diseases research center, Fasa University of Medical Sciences, Fasa, Iran
2- Transplant Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

3- Department of Anatomical sciences, Fasa University of Medical Sciences, Fasa, Iran

4- Neuroscience research centre, Bagiyatallah University of Medical Sciences, Tehran, Iran.

Received: 18 Apr 2015 Accepted: 25 Aug 2015

/Abstract

In the last 15 years, there has been a significant increase in the number of researchers interested in studying Mesenchymal
Stem Cells (MSCs). MSCs are self-renewing, heterogenic, and multipotent cells that have multi-lineage potential to
differentiate not only in to cell types of mesodermal origin but also other various cell lineage MSCs migrate to
inflammatory tissues and apply immunosuppressive effects. The usages of these cells as diagnostic tool, secretor of some
growth factors and cytokines, gene expresser of engineered cells, and other characteristics such as relatively easy
preparation and proliferation, add to the attraction of these cells. Scientists suggest that the transplantation of these cells
is a proper alternative for treatment of some incurable illnesses of bone, heart, skin, and liver such as diabetes. However,

these kinds of treatment, not clearly associated with the definitive remedial results, are going on in an additive manner.

Introducing stem cells with their miracle properties as a predictive precipitance and their curative potential in the recent
years, led to many questions, concerns, and expectations regarding this newly proposed therapeutic method. Nowadays,
knowing the true extent of the curative effect of these cells, especially in some tissues more clearly reduces concerns and

makes expectations more rational like other treatments.
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