4> Ca i (Sby pole olRLls alzmo
\feo QL'»’.u.ql.’f Y oolels A 0 90

S gk 39 9ot o st 31 A 39487 9 (oS 93 gLy S

S 30 ige (gl 3o g il (32 SO Hf Giivo (comis! 3o (SOLy
J 91> Al g

Y slgtaliyg (bl Jals ! Glis s g0 i sbd Ligi T 29y S SiliRo L,

v

Il 0,5 50 oDl o1 ol8iils 3,8 1 alg sl pgle 0uSLiils o cougns 09,5 )
Il 0,5 0 oDl ol3T olKiisls 3,8 10 alg sl pgle 0uSLiils ((g59dgs ud 05,5 .Y
Sl e39,55 ey955l8 ool SlT oSzl ¢ Sy 00SCiils «SLiS 09,5 Y

oS>

18l (slg 395 5 (spled Slogas 4 g b (MSCS) Leniilie (3lis sloJshs 1808 3 dlne

-8 L ool sl gl o g bl o a5 350 €L o 51 S 00 Jitte (galty sla S5k jgtasy]
eS| T 5 5l adlla 5 35k polie gl oyl Lol 4y a1y Ll sl (ySimn o tgusS]

cdl il gute endilie o3k sl sh )3 5518 o il 5| 36 Senal Al g (S Sgnle p Jg e Wojlg anls’

B B oy 2190 e Gon sl Fe g pldl o ol Ja—e

s o ol

s i or—iilye

U9 O‘?’.‘:—“" 9 OL“JI @ <dl Fin Lr‘“'“““‘)" AL dL"’n.bl“’ Iy adllas Of’«‘ ) 1L‘°u'3’9)
(o [p)S oo Fee g Voo Nev e) Jg ot alisie slacdale b cslo £ 5 F o 4l i Cx
099) L S gl 05003)5 jlewi cel ¥ e 4y HYOrx j¥509,S0 Yo v Clale b (s g 05 45531
L Laoslsy Julot 5 dujod s awyp B0 posdagy — eSSl a5l oolazl b )9'-’9" @l cunsg g MTS

5 plol S5 s s ANOVA oygoil 5 FIOWJO 138l 45 VA 15,5 SPSS Jlsil i jlaslizl 12 o S5 ooled

5 e memiilie (3t GLa s (s ol olej 3 339 & iy Gl ol Jppmin U les sl By e Sy

- . o]
il sla sl o 1y 5500) e Lacclale pluw o uiomed Dgd 0 acdale plo jd Ll oy cdl
B Slapreys ) bl LS oniilie (o2l (sla sk 5 5510 oyl (2l L g et 16 S A
m e il
PPRV-PY

5 i ol lad b suae Gy 5o 4 sliie Llad RNl S lsie @y o0 sled € sws col slacil

slagiss o325 o cbilpa oo = 0BS L gy JWu V- S (Soliie gl coslio Ll 5t a3 5 00 S Ldas SY b

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

Al @ole BUSUESS (3,5 pond STy ¢ oMl 3131 BRSNS €35 1oond 1) o Dkiwmns g5 gt ydT*
[rouhidd@gmail.com : g pSII Comy (w451



https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

ol g Jlans

S oSl 5 sad alsy pardilie galy slad sl sac
‘}ld‘ﬁLAJJZSLéu;,_..ula_s_.i‘glé_’.ll.gﬂ)_s;gxiﬁﬁj
5 oot WS o (s S gla Lad sl Cpl Do sl o il
los s LapluacSl T L 5586 ol 5) S5 i s 435 S LIS
sladsha 5 i lide ol o Sl BT @31 s (YY)
=o€ BT S sl suls (LS w0 g el ye (suliis
sl adshes Cnl e s som O oSl o (2w S La
DS Sl e 0 1 sl She 5 sl 1,06
-1 slagla o Jlael auy o Ll 131 L(VF) wHla) Al
(V8) adls (558 (Slosa Jsbes HES 0 (JeSo  Slass]
a LIs L ) Blad 51 Jlas olaS 53 aal sl 3ab
09 olglsd el BT cullas oyl sl g5l
ale pL Lo draads (V) i s il (om0l oLl
Jlael Lo ool olal€ « Laa 31 Zingiber  officinale
5 63035 BT (laseSI BT o5 1 5208 (S350 Sk
pde 5o (2138 JaSo S sus e HL o ) S ) olEllas
-0l ellas (VW) el Gy (Sgls 0 ,lS S (S
5 L b)) L8 eda Hsda ale 4 GlAlS Slus]
Jooaiin (dauad) 5o eda ool € il o LT (Gl g
a8 ) oS sla s Sse ole Josatia o5 o0 sasels
il b g5 sad +l8 COXAY sl s 03uusS) Jlas slacs £
cblia co Jooatun gaiaes () il il 5k
e SLS 4 59 (V) s e sl Gl S ad sl
= Jdooaia SBlaa 531wl ciga il 4 58 olidas
~ BT 3 enla dallls o el Laglasl 5T ale o] sl
TSR JPRSONURE. - DR RS SR RN
S B pandilye gulins slad sl 5o silancS) o sial )
S50 (2loame (B Ol eail Sde  Glal (s odls
w28 K 518 (g

b gy,

S AYAY W8l LS VYAV e 31 sad s ses 4 dalllas ol
sty ol o7 S iy~ she liia3 S
Olpial (St pple sl (3850 oL 5T 5 0 S 4
AD-) gl oo @il gandil e galis slad sl a alasl
ol Ol Fan) 5 (S5 il e 3550 51 (MSC

\F.e ‘;’L\.M.\.?U Y O)LQ.MJ % O),é

Oy B ok 50 guilasnSl (o yiwl 1 U jos 99T 9 (SrmmansS 99 93 L S

3 slagialesT dadlu ool (b o o g g aKEL5]
Ladslos gl 4 Glge (S sulis sladshes had o 5o
55 BB sl o 4 S o S o) pem LT o) B
Ol sulty slad shs «(Slsan SlE8aS o) 5o 44 arala!
Ondsl VARA Jlew 5o 0,300 Sl B s S 5158 4 53 0550 5
Ol (i goliis slad sl 3350 bl g 5SS 51 GE1S
Lacusganse A5 5900 € s b bl b 55 50l o
Jlos a5 (e gl slad b B suliienl 5 add 55 50
sl s g g5l Jlb ol sladsle o5 5 olidas Gl
(F) 22l aladl Jla Ho slouius b 4

438b salad 5k ladsle ) hiws @b ol slad sl
5140 St me il i slaalil 5 Lozl o 4Sious
1 nfae ST aa g3 05550l S Wb sulis slad sl 0 Sage
il lad sl o 1S e coal 00 S il w g A 4y
290k eyl Lagshs ol (1) 05 8,Lat (MSCS) canil e
S Olee o GlhlSen 5 plidl ag yd b 3 VAVY Jl
@508 Ly el somd 4t 5 Sulen SB 5ae (ol cman
slass, G nld Jedlly Giinad 5 b Ol siasn 5 555
i 9 oS o sl slad slos talaa 51 (I les Al
sladslo prme sladsbe (JLb sl sla] shos coses gyal
ol Sl sladsba 5 oo sila slad sl (ol i sae
5ol sLad sl e ol am pamd ) (5 —A) S b ae
3 o5 alaal 5o Lol Jlsl cusla HLS 0« pandile
S R X S WY B TN [POVL LIS P H N PRV SR
05 (1) B o8l W g Olaadio 83y a5 050 Lad sl
Cobe (are 3 b 5o gula slad sl 80, (g Olsie
(1+) sl

) asm 005, Jaras selusls bl b cle 4 apms 0ol b
slaal L S 35080 05T ladlSaal; sy 5 (oS ot dloa
Gon Lo sSB Gl 5 Gad Jlad case sl 5o el
sl Jlsss a1y Jsbas S 5 5ssl Ll 5 g oo
29 8t Sy an il e sulis slad sl o lac) cuaid
s S5 Ol 45 4 (O W O Oy (2l slad s,
b so caal G a5 L (WY opdige Ll IS (rals

Jdob oilid) sl (mlasl,y (RL Hsbie 4 s lalllas

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

ol g Jlans

celawf ¥ oas o Hlad Gl Selsl s g
mle Fer g Yo e 0 glachle U siale)T slas s S 0
Vooohle b delaw go 5las 5 Jooata il e /p S
o b aladl e IS 65 S )l sie 4 HYOY ¥ 505 Sie
238 5158 @iS basas (8520 5o g gl cafie S5 55 S
GIbCO) (a3 au 33T 5 PBS L sttty 51 Gy 15 L Jslow
sLass, wa s 55hulw 5 su g laa ol 51 (LS ]
5(BD BD-Pharmingen ) FITC s J—ais Annexin-V
0 ol—e « (PI (Propidium iodide; BD Pharmingen)
S laaa 5 3L (slos o 485310 e 4 iy Sae
oie st sls s i b 3 isled sube] 5 wad 4 S
VoY aaly s dsbes islad i (S, TFACS Calibur)
2K o) e

AA A0 SPSS (55l 5130 s 5l saliind b Lassls Julas
i alasl (Sils s s ANOVA (5051 5 Flowdo 1530 a5
5o 43,8 Ly 50 A0 elasbeyl saan gl luabs) g gua
3 S O peune Hls ae P07

3 Fihe pandil o aliis (sladshos i) O3 Gl 51
ol o3 5 s

sladsbes 5o sBlas sl o il 51 LAl FrannS 55 sl
Lo sad Hlass Glad) (mn 8L ) Bt (pardilhe solis
[aoSa¥er g Yo e B0) Jooatia Alids glackle
b ool # 5 ) Gl Sl slagle) @i 51 an ¢ (Gl e
Sosme MTS e 5 suliiead b (HyOy b cuelau Y g Jyyaien
O 5 (St e Gl 3 sud Jeals lis .cd K 18 s
ol sladpla (Few G185 cl 5ol Jooatua S aal o
e Dnly S g 1) el (oo @il 5 Fidie pardille

(3 JE8) was Gl ol 5 300

\F.e ‘;’Lu.u.fu Y o)l.n.w % O),é

Oy B ok 50 guilasnSl (o yiwl 1 U jos 99T 9 (SrmmansS 99 93 L S

(s Olsated Hae 2l pardilie sulin slad sl 5w S
@lome Uise (Osd) O s (Lad) (& s slagp) il )
Dulbecco’s ) DMEM i€ buas jo g shos o ) a5l
FBS /Y- sl (Gibco, USA) (Modified Eagle Medium
Penstrep /. S 5 (Gibco, USA) (Foetal Bovine Serum)
sl <l o (Gibco,  USA) (Penicillin-Streptomycin)
574 o gh, LOY 5L 70 ,Las L (Memmert, Germany)

Wad suls @ES VO Sldld Ho wl S Bl a0 YV slos
O30S alass slm 5 oA 0 L 4 slG8A 0iS s
L Jooaiua o b suldind EDTA/ a5 Jslas 51 Lo sles
HOy 5 (G\+¥#) Jsuans s Lot 4 [#]-Gingerol (5,5 Al
Jass o lazs g Hydrogen peroxide solution s a5 ab b
SIGMA =S558 5l mle clla 5 5 sobel ) 5em 45 (YAPVEY)
ool 5l pal GiennS 6 sl s S g3 ALDRICH-
=or @b 5 3 pandille ol slad sl 5o slases]
S Sl ealiiwl L HVOy 5 Jsoaiun L sa Hlas (Lo
Sy5—o GOFYY Jsmne s le i Lo (Promega,USA) MTS
22 53 Jslew XY -7 ulaal S L 5 Gl 4028 S 518 b))
© olad Ol S 4 g b suls 23S Saly A8 culy Saly
caline glachle b oanbe)yl slasy Koo el # 5 F e
S (Gl bie p €L Fe Y-
Y oaeda s HOy Y soy Sia Ve clale Uy un o g i
03 a5 K Sl 5 lan e JHES 05 S ()l sie 4 el
38,8 5158 iS baae (3 520 5o g sl el SIS 0 S
ool e Llas () duss (0l S Loy aladl 31 Gy
Gla) Saly ;8 o MTS Jsdas jidg Koo Yo lule 5w
Cia ol 5 e S opse Gelu b Gl S 5 wa S

¥aY s Job Ls ELISA- reader oS3y b 53 Lads gad

Nee D) Josaia

9l sladsl 5o 5shsl curd s s S GBIA S sl
Gob Ol i ploame (e Olsaial 55 5l Fidie candilie
FITC Annexin .S 51 suliiel b Annexin V-FITC/Pl oo
L (BD Pharmingen, USA)V Apoptosis Detection Kit

Cﬁ;)“)ﬁLﬁ[ﬁ\}\)‘d\)j&((@@f@\p\/)dwb)m

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

w8l s 33 gl oyl 3 3 5553937 9 (mamman 97 91 Lo S

(pegili FAY i) eudy ela Jalow de

A

N7

<Y

-I¥ .

I

«/¥F

N

oY

=/

LU Jss s

St

-

Yee

s ¥
#
# “
Tos Fee

a=laF W
wsla® W

(e hee o 5 o) L ol

i lide slaciBilé Ly Hlaxi ciad Gludl o yn @8l ) Fidie candiil o sabiss slad glus jo 003 ) slad shos wio .\ Jsub
055 Ul 5u ™ PSt, 0 (oS Jaas 1 ps 3 Lo le) il J SSS 09, Jallo 5o PS+ 00 asleaF 9 F e dy Jg 2k
ouly iulai mean+sd & g—oda Lasals .(Sila caedd g ANOVA (s 5lal (9031 uleat 53 (HOy 2 520 ja Lo le) e J yias

ol e SMEAL B SIS 058 @ e lacble (gean
LU Jal e 50 S pladsla wm o s5de w0 aas o olas
ol st 535S Jgoatia Saa Olal 3l b i sk gl
ZAIAA 4 il e/a S e 00 e 50 7NO/YY Sl aS gl S
oalS ol S il a5 ie/a S e ¥e - clale o
- e JHTS 05 S 4 sl Laclle (s4aa o 58 aus s

(Y JSi2) cad Sl

\F.e ‘;’L\.uu.?u Y O)LA.A:# * 0)96

Al

e 3 B casdiil o (suliis slad gl )9 g3 hals
2l hige o el

Annexin V-FITS e 31 5 5h gl el cunid g ooy slm
il g GEAS 3 5 s ol 3) Jeals gl .k soliil
Gidie (carilye (salis slad sl 53 S o wam 0 Glod 9 S48
e dnle)] slasy S oo pliaia Ghige olodinl e 3
a8y o Hlad

deoys el ¥ HLas Hu s ge siss ¥ JSE L 45 shiles
DS AYAN ) aia g sl saals) dalye o oS plad sl
sl Yo alale u Y /eF s S Lie/s S L 00 clale
59 55 ] am 5o (EALS ol S il s S ie/p S

Wy Ca i (S pele oSSl Al



https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

Oy B ok 50 guilasnSl (o yiwl 1 U jos 99T 9 (SrmmansS 99 93 L S

azel ¥

IWe -

As

Fo

o slafslem
adgl 39501 m
2l 3959411

sl g adglje eliond) sl Jedew oo

s L1 e

-
ol LM

5 =
* *
o i
&
"o — I #
T X,
Jy=s Sy - Yoo

(0 5 a0 5 ) Lnlili

uﬁj_aOl}';’.’a_u|3_i.ajl@.’I\_n.fuGa:\_ni'a.'.\l}o‘5..\93.}gsLhd‘g.Lqud@l}g&gﬁijﬁdjljﬁﬁifcﬁjgud‘,mm')d.\’JS.:.Z
0220 o Lad gly) oo J 038 0 9,8 Julls ju TPt 00 s lief Gine da J g Alids glacsldle b jlasi Gl ol e
O=Sals e g ANOVA ‘5JLATQ3_AJ'TUuLw|f(HVOV Uy yo Ly slu) e JaaS 09 S JelﬁAJd#pS'nO (Coiss Joano

3 Ol (o @l ) Fldie candilye ol slad sl o
@l o8 S I8 s dose (2lmie (hse Glsail Hie
Olsme au cnllad L ol Hul8 Jgoaiua «S ol lid dlals
Fidie adilye ol slad sl Sye s s Olasas) o
ol S 1, ol (hse Olsadal Hae 5 (Lt (o on @il )
b slad sho 5 suliiwl i dn 58 Bl ge oS as
R 95 59 S o (ranai | (Sl el 5o pandil e
P L P KUV [P PRES EN RO | PR
ol 435 S 5153 dadllas 050 132 50 0 52 50 (gaan] LS 5

(¥+)
0% Jobs Bl ouiiS cbidlas Jale Jyonia 5500 ealllas 5o
Oliias 38 4 ol 8030 S (8% eSlaniaS) o sial 5ol

(YY) w oo O3St JLas slaas Sl 65 5 wile Jole oyl

\F.e ‘;’Lﬁ.uu.?u Y O)LB.A:# * O)’é

aaloud suly hlad meantsd oy guods Lasuls

Jalse 50 4S plad sl ain o el 7 Hlasd Ho (ainan
- bo/a S lie 00 clale Hu LYYV ) siies 5o sl el
el sy 5l lia/a S lia Frv clale L ZYA/OA 4 il
855 4 cu LoblE saan o s nl vy (EalS Ll «S
Ul e s e 4 s gl e A ine JES
5 599 ol L aii s 5 sl oLgml Jalye 5o € ala
NS oS ol s s 38 Jyoaia L Hlas ole)
eble S ZVIVY 4o s che/a S b 01 @lale 8 ZAVA/YA
o u BALS Gl 4 el s S he/a S L ¥
Saine (e JHES 858 4 oo Lol gdan 5o sk nl
SV Si) el

ol eI BT enllas L olaS 5 5 gl J a8 ol 5
S dsaia ol LT plosl 51 (S Jaiun <€ il g
Oless 9 5l Sl su g Juad)y (o5l ol age oL 3
(VA) ol 55,8 153 suliienl o 5o Cilide slacsslass

= Jso—aies Pl 1T 550 s allhe ol o
e O e S P T Tt PR TR P

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

9ty 5 g 53 gl o sl 3 (o3 534017 3 (oS 9 934 Lo SRS

axslof
Wi

As |

H %

Jr=s Jys

=Ve _

2t g adal s aalions) gl el s 30

obij slafsleom
adgl 59T m
2let jem g1

o | = = # =
L)
2 5
. : - Bl W
o Yes Yoo F-e

(p S e |0 5 o) il

ui'lj_dOl#ﬂ—u‘j—i.d}‘é:\_l.fuM'}d‘SAL“A:A-:\QSLQJ"-LI-HJAd@l}f&g%ij%ﬂjlj&xi:éﬁjgudwm‘)d.rJS.I.Z
922 jo bad sl ) cadlio 038 6 9,8 Blls jo TPt 00 Caslief G ds J gy Alide slacldle b jlasi Gl ol o
(=Sals e g ANOVA ‘sJLATO‘,J}iuuu‘ﬁ(HVOV Uy yo Ly slu) e JaS 09 S Jelﬁ.aJd#pS'nO (Coiss Joano

) slanr il She 5IUT liiae syl 3 g go olghan
a8 18 Gsaa 1 Jyaiua oIS

Ol 453 0S5 S Gl 4 WIS e Josaia b slas
il o solais slad shs o Slae s 5 s (raldl (5l
g 438 S 5l Hu ey Jala3 (slagsolan (lesa sl 5o

\F.e ‘;’Lﬁ.uu.?u Y O)LD.A:# * 0)96

aaloud ouly lulad meantsd oy guods Lasuls
oliie 5 Jysaia ol as 5 Slases) BT S8 )
Sl o1 4 1 T Sl BT o153 50 YoV e Jlw Lo o
a5 5 Jsomaien 531 pola 3l b Y10 Jlaw Lu (YY)
s S8 (@laiol asse BALB/C (slahse o sl el ol
5 Sl BT edlas 55k 51 J e S ol Glis mls
03 (YY) s e o8l o) el S 595 3 Bl ol ws
JERX -0 ¥) JEVS-SP V| VS-S RVVOF. < J+ 0N PEU SRR Y (V09
omsia ol ST 51 b s8I glacal 5 Jooaia
1l o8 8 I8 s dose O pas 9 GIedS e a
S 53 gles Jolie o o) slad sl 5 Jooaia ablaa
b VA Jla 50 (V) alo Lis 1) Gusdson S 51 el
O =3 (s sl Glagcily 5o J st 8 olo)))
(Y0) ol oLz 1 T Saace€I BT 51 e Bse Lo Caom@T s
mdaa b o cnale b Joaies s oo Sl 4 (S 5ok 4
Sl 5 e 3 (ol JAls Hlusaly slasius 558
09 ala dallhe cuo guns aalSs s0lun S) il 5 L3l

‘A_|<C.\_a.u‘éd\9.sJJJAAA‘S‘)‘Ag‘)I“sLAﬁJ‘ulSAuJJSlA‘)e.‘L\T

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

Oy B ok 50 guilasnSl (o yiwl 1 U jos 99T 9 (SrmmansS 99 93 L S

L o ool (651 paz b waalllas (> 5 (53l pspie (V)

s Ligh o o9, et o ools il g Jolowi g 41525
Sas Lo (oo nter

e ez o Gl b e (g oy 45 (V)
JE TIPS PE=yON PP ES N ESp PV KON Iy~ PR
PP LN

(95 Stz any Jlol 5l Gy adigiins ol 90l (V)

\F.e ‘;’Lﬁ.uu.?u Y O)LB.A:# % O)’é

S8 g S

Ol GBS Jalse 5a 4S (gul 5l 4l 51 8 55 alaa s
Wl Slasas 5 SEs S s S g, dli.

8lo slai =

OBt 8 b5 (2ilie (a,5La3 G S g Gha 5y Cnl o9

C.u.u‘ IR A U:‘:’J‘:)g

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

@ oy San g ilin

6Ol B J ol 50 guilasanSl (o yiw! 31 U 3953 93T 9 (mmmmansS 95 g3 L il

=~ References
y. Mahla R. S. Stem cells applications in

regenerative medicine and disease
therapeutics. International  journal of cell
biology v-\s; sa¥.yAY.

y. 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 v-\v;

AR LA

v. Pournasr Khakbaz B, Baharvand H. Human

mesenchymal stem cells and their clinical
application. Journal of Iranian Anatomical
Sciences v--v; a(a): vov-v.£. [Persian]

¥. Parson A. The proteus effect: stem cells and

their promise for medicine: Joseph Henry Press;
Y. -¥. doi: v- ) \Wy/JClvavsy.

o. Bindu H, Srilatha B. Potency of various types

of stem cells and their transplantation. J Stem
Cell Res Ther y-yy; v(¥): v-5.

£. Oubari F, Amirizade N, Mohammadpour
H. The important role of FLTy-L in ex vivo

expansion of hematopoietic stem cells following
co-culture with mesenchymal stem cells. Cell
Journal (Yakhteh) y.\a; vv(v): v-. [Persian]

v. Oubari F, Nikougoftar Zarif M, Amirizadeh

N,Shaiegan M ,Atarodi  A,Nakhlestani et
al.Isolation and expansion of Mesenchymal
Stem cells from placenta. Sci J Iran Blood
Transfus Organ v-\¥; v-: yyy-yy.. [Persian]

A. Dehghani Fard A, Saki N, Ahmadvand M.

Mesenchymal stem cell biology, application and
its role in regenerative medicine. Scientific
Journal of Iran Blood Transfus Organ v-\y; A(¥):

y.s-vy.. [Persian]

\F.e OL\.M.\.?U " O)LQ.MJ * O),é

1. Ryan JM, Barry FP, Murphy JM, Mahon BP.
Mesenchymal stem cells avoid allogeneic
gjection. J Inflamm (Lond) v--a; v(A): V-).

v-. Wagner J, Kean T, Young R, Dennis J,

Caplan A. Optimizing mesenchymal stem cell-
based therapeutics. Curr Opin Biotechnol - -4;

Y- (0): ovy-5.

. Nasiri F, Amiri F, Mohammadipour M,
Molaei S. H v O y-preconditioned mesenchymal

stem cell regenerative effects on acute liver
failure mice. Scientific Journal of Iranian Blood
Transfusion Organization v-ya; \v(¥): ))-\YY.

[Persian]

vwv. Baksh D, Song L, Tuan RS. Adult

mesenchymal  stem  cells:characterization,
differentiation and application in cell and gene
therapy. J Cell Mol Med Y« +¥; A(Y): Y+Y-Y5.

)Y. Chapel A, Bertho JM Bensidhoum M,

Fouillard L, Young RG, Frick J. Mesenchymal
stem cells home to injure tissues when
coinfused with hematopoietics cell to treat at
radiation, inducedmulti, organfailure syndrome.
J Gene Med Y++¥; 0(VY): Y+YA-YA.

y¥. Marquez-Curtis LA, Janowska-Wieczork A,

McGann LE, Elliott JA. Mesenchymal stromal
cells derived from various tissues: Biological,
clinical ~and  cryopreservation  aspects.
Cryobiology Y+Y0; ¥3: YAY-AV.

V0. Nasir GA, Mohsin S, Khan M, Shams S, Ali

G, Khan SN. Mesenchymal stem cells and
Interleukin-s attenuate liver fibrosis in mice. J

Transl Med v-yv; vV(¥): vA-av. [Persian]

y#. Bahmani M, Saki K, Shahsavari S
Identification of medicinal plants effective in

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

[ Downloaded from jms.thums.ac.ir on 2025-12-31 ]

OlyBwn g Slins

infectious diseases in Urmia, northwest of Iran.
Asi Paci J Trop Biomed v-1a; a: AsA-s¥. [Persian]

yv. Dadfar F, Hosseini S. E, Bahaoddini A. A

review of phytochemical, pharmacological and
physiological properties of ginger (zingiber
officinale). Clinical Excellence v-\¥; ¥()): vy-As.
[Persian]

yA. Haksar A, Sharma A, Chawla R, Kumar R,

Arora R, Singh S, Prasad J, Gupta M, Tripathi
RP, Arora MP, Islam F, Sharma RK. Zingiber
officinale exhibits behavioral radioprotection
against radiation. Pharmacology Biochemistry
and Behavior v--£; Af: \Ya—\AA.

va. Stoilova I, Krastanov A, Stoyanova A,
Denev P, Gargova S. Antioxidant activity of a
ginger extract (Zingiber officinale). Food
Chemistry v.-v; v-v(¥): ve¥-vv..

v.. Aeschbach R, Ldliger J, Scott B. C, Murcia
A. Antioxidant actions of thymol, carvacrol, s-

gingerol, zingerone and hydroxytyrosol. Food
and chemical toxicology yaa¥; ¥y(y): vy-vs.

v1. Kim JK, Kim Y. Kim TY. Gingerol prevents
UVB induced Ros production and cox-v
expression invitro and invivo. Free Rad Res
YooV FASP-Y

vyv. Dugasani S, Pichika M. R. Comparative
antioxidant and anti-inflammatory effects of [#]-
gingerol,[A]-gingerol,[\-]-gingerol  and  [f]-
shogaol. Journal of ethnopharmacology v-\-;
Wy(Y): 0Va-ay-.

vv. Ajayi B. O, Adedara I. A. Pharmacological
activity of s-gingerol in dextran sulphate

sodium-induced ulcerative colitis in BALB/c
mice. Phytotherapy Research v-\a; ya(¥): ass-avy.

\F.e ‘;’L\.M.\.?U Y O)LQ.MJ % O),é

6Ol B J ol 50 guilasanSl (o yiw! 31 U 3953 93T 9 (mmmmansS 95 g3 L il

ve. Abolaji A. O, Ojo M, Afolabi T. T,
Arowoogun M. D. Protective properties of s-

gingerol-rich fraction from Zingiber officinale
(Ginger) on chlorpyrifos-induced oxidative
damage and inflammation in the brain, ovary
and uterus of rats. Chemico-Biological
Interactions v-\v; yv.: ya-yy.

vo. Ajayi B. O, Adedara I. A. #-Gingerol abates

benzo [a] pyrene-induced colonic injury via
suppression of  oxido-inflammatory  stress
responses in BALB/c mice. Chemico-biological
interactions v-\a; ¥.v: y-v.

4 y0e> o (Sehj pole olLls Al


https://jms.thums.ac.ir/article-1-931-en.html

Journal of Torbat Heydariyeh University of Medical Sciences
Y+¥Y, Volume 4, No. ¥: y-Y+. Original article

The effect of Gingerol on reduction of oxidative stress-induced
cytotoxicity and apoptosis in human adipose tissue and rat bone
marrow -derived mesenchymal stem cells
Reza Dehghani', Leila Rouhi™, Noosha Ziya Jahromi', Sahar Dehghani', Khalil Khashei

Varnamkhasti**

\. Department of Biochemistry, Shahrekord Branch, University of Islamic Azad, Shahrekord,
Iran

Y. Department of Physiology, Shahrekord Branch, University of Islamic Azad, Shahrekord, Iran
v. Department of Genetics, School of Medicine, University of Islamic Azad, Kazerun, Iran

Corresponding author: Irouhidd@gmail.com

Abstract

Background & Aim: Mesenchymal stem cells (MSCs) are a good candidate for
regenerative medicine due to their differentiation and self-renewal properties. However,
one of the leading problems is oxidative stress in the target tissue and apoptosis of

transplanted stem cells before tissue repair. Pre-treatment of stem cells with

Keywords: 1P . pair .
_ antioxidants may make them resistant to oxidative stress. This study was conducted to

Gingerol, investigate the antioxidant effect of gingerol on oxidative stress-induced apoptosis and

Oxidative stress cytotoxicity in mesenchymal stem cells derived from human adipose tissue and rat bone

o ' marrow.

Antioxidant, . .

Mesenchymal stem Methods: In the present research study, the human adipose tissue and rat bone marrow

cells, mesenchymal stem cells were incubated ¥ and s hours for pretreatment with different

Apoptosis, concentrations of gingerol (6., \--, v-- and f-- mg / ml) ,then treated with v-- uM

Cytotoxicity H,O, for v hours. Cytotoxicity and apoptosis was analyzed by MTS kit and Annexin V-

FITC/PI kit, respectively. Statistical analysis was accomplished by ANOVA and
Duncan tests using FlowJo and SPSS 1A softwares.

Results: Gingerol treatment with all concentrations increased the dose and time
dependent bioavailability of human adipose tissue-derived mesenchymal stem cells It
also decreased apoptosis in rat bone marrow mesenchymal stem cells in a dose- and
time-dependent manner.

Conclusion: Gingerolincreases the efficiency of mesenchymal stem cells in tissue
regeneration by reducing of oxidative stress.
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