[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

Oy ¢Sy @glc alGilils (ilaag) - ¢alc aslilns

9" S wgwigllio” (Jghw ool LBl oy 0l Yl e Fg () 03w o lu g 2100
Sl comidt jo 530 S Jsb 39 T g0 Gl Sl 31

L dnguane Tl e g ohommo dpinge o HUSS g5 o> 5l 0 el alaty LS ol e
Ol llp gl (Ko psle olfadls o Sipy oaSladls o55 Jiil 5 5lsilem 05,5 Lokl )

Ol Ol () dblachy (S pole olSails «(69,,15" (6550209, So Dlinhons 55y sl obil =Y

Olnl el 0> JWS b )3 (gl 5 (el e amnsgo 55 JUl Sligkos 5 50 Lol Y

Olnl bl buw ) (Shp pole olfasls (( Sy 0uSCails (shelgiganl 09,5 S Lobinl -F

Olpl eoble 2 (liw I (S pole oSiils iilage 5 (Siilym caSiils doollisle;l jgal 0lSKinle;l Lolis IS -0

0]

OA Julws / P pGus) /7 O 2)lash / e3Pl 8)gs / A3L

XN S

aAb/11/19 :alio bpdy . AP/A/le :allis 80

25 o7 ity (o YU 5 e sl pln 53 Bgbe cbliz sly ipo om0l Ky (S5 (55p9cums dodio K
SBO3 ol oIl 9 (Sa) (G Caws Wb oSy dlm (ygzmen laiwlgl (5l 5l S el Holine 41 Canl (Jloyd slrodliviul
" g gllie” (gl Bdlxe 1§ ol Sl 9 SislS gy cnl el 3 Bud bl Cge ©jgo 4 Camlise o 3 ol
29559 3l eolisiwl 5 (gumonsdly (Lo s 3 o3lisiwl b (MISCS) (conitilze ol glodsbu 5o cdgo &jg0 4 Sluil (MT1)
e g srnee (S ol 4 o coniilo (1o Sl Cuagliio al381 Hotiko 41 Gl hul38l ¢l .09 PCDNA 3.1

i a5 agialowgld gy bawsi 9 (53beloasr Ll g 3o 31 cowiilie (53Ls sbo Jokuw (B b9y 9 Slge K
03l 2,5 41,5 ooliiwl 5590 PCDNA 3.1 gusonsdly 53359 30 (yid 8,19 61y 9 & 5jlwlos MTL 45CDNA Jols' JIgi
b Gy o g (5)105aSd 9 RT-PCR buwgi MTL (L 005,58 MSCS 0,1 (piSigud (o9 41 ool oloms! S 98 (35
o I 5 (35 38, 515 Cansyd 9 343,5 (985 PEDNA ;535 50 Conibge b oS g5 Sl MT1 o5 :laasdly o
1054 g RT-PCR (glo b3y alowg 4 MSCS ;s MTL by i35 o annl DNA JIg5 (i’ alawg 41 59559 (3959
29 MSCS ;o MT1 cdigo oyl oaidd Lis gu b ol )8 51,8 sl 9590 (4 yiwg

sosiilze goley s Jsbe 0930 & o Gige 5939 9 MTL-PCCDNAB L yigi o3l el 1§ puSdonis 9 Sy K
S ol wilghy Cowl (oo 9 33,5 Sleiudiy (Jokw S o 3l g G sbw clidlro gbas ol 51 (SO plgie & wilgi o0
031 3 1) Wiy 5l (gileys Jok (gl )5 oyl slissly 1o o

PCDNA 3.1 " Sy ruigwigllin” o oaniiilyo 5oLy sl Jgbus 1 gl glaoslg 2

Wb JUiil 9 (5 )9lg5led 0955 (5% jy 0 31 (Ui p) Kb j3 p9le LIS (SLT )3 asillo yu)ysT
aliasghar kianii @gmail.com :Saig »xSJl s

v (jaw.d/' c(»Qb)}J'Q 8,9) :4.39'({ A


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke oaisS cbla> 5 eaniS Gl oS e 55 ol el g (b

@l sladshe Cuglie I8l a5 59,00 L]
@l slojg) plea o 1, Ul (6 Buls wlgt i wuils
90,0 Yb |y gy Cuddge duoyo g ool oldl Wign 5l e
ol Sl leeslaul acye o S Wl
5 ALl lyial ko Sigey Ala 3l 5 o Jsk

559 Wl Gl o 9 Glahs, 5l S
Jolse b gl (S5 (6555000 g0l sloJsho Cuoglie
oS cils azgr b el (AR) ool Jsb saisS clablne
Ol Rl 1y dl Cdge Cunlio Lo Ol GRS
sal sz Sk sl leane; cwl See il
aS gande oaisS cladls sl g des 51005 b cewsy
oslizal o)1 51 gobity gla sk Cunglio 0,V 50 g oo
sl (V0) Cusl "y Guigglis” (5 0ged
O 3l (S8 Jole U1 slanzisn 5l sleslyls
5 o 89y ez I Glls 4 Jlail Ll a5 sie
30 gl ly g e, “_i,.;.wj 0ga> pgadlS ol
Sl L Coegone il sla o]y il 5o o sl glis
D) G X Ol Sl 5 g by
P 2 Ll ol 559 (g (558 TS sl
o Jole 5l golaws g ol awd o)l Wil o plad by 0SS
09y adale gulidl (VFA) wles Jd 1) (g)ls pases
ool e sl cbli> cage MTL (g, ol
O0) 205 )5»9;7 5 GM..,L.Sl sl s DNA
o Aol MTL (559, a5 ol osds astie (uisred
Gl Jobo 0955 55 stalesT lazs by Sl
G gt onigd Wl e o9 MTL @ly 50 b o
dadyyl G Ol jo e 4SS ol (0F) cul
el Gyl Jelge 4 STy 0 550 (ngy

LE w3l @ bae o3 oo Gl oezed Gusglli

qr (-)&w/’ :[Qb)/'j(; 8,9 :4.'4'9'(/_. /f‘

do o

dox 51 (MSCS)  oritilie ol slashes
Olozeinl jae slogyiul oaams S5 slasbe (o et
wilen Jsbo Gilizs glaos, 4 ablgoe 45 aiies
v g hac sla Jolo (Bg a8 (o> ‘Lsi\}:}d;w‘ slo ol
sl o ol tb sk ol O anl ple
5 0yl lens ol wlashe uFaY slaylSe
ol 1) col 90 BT 235 5 wly sl olooszg
sldske & 1, oUT MSCS o3 4 jamie o Shs
i Bl a5 e -5 o9z (sl (sl ki
gl 05z @bl loyd )3 9 slagts; akex
05 9 Sley-dsbe & Olgiee (S5 slas lew 5 by
Dged o,lal (obay o Jelw 31 colaul 4l ) Slejyo
5 oialol o plul y2S 5 ilulr Gsr 2le Shs
2 el A5 s el g Lo Cubl
Fobe e S olsie 4 1, MSCS wilg o g5loss
DOF) aisles (B yre dio) oyl 5o Jloy
Sk 25y gilelar gy e ol slacal
o) Sl reslaiul jo I ile ol (pl g 00,5 oo
ol 5 Ll eslinl sy ol 51 wlor Sla 4 la sl
o,8les sl slo Jolu 5l g0l olaws a4y o yiws wijls
O% dase 4 0g, oo Ul (SKio B (V) casl gllas
ool o5e (b Jds 4 (solts (sla sk 0055 ol 3
By ok gladsle colin sl sl 1 Lalyt ¢ Gleyo
sy gl o Ko dele 093 opl a5 wuS jocwn oul

sl Wiy Bl g0l sl Jobos


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke caisS cbla> 5 eaiiS Gl oS e (55 ol Sl 5 b

ol yo GOy sla gl Cogh (i

Olye 4 oninnz sladshe Cosa unlb jghie o
celie G)lien 4 e Sl eerilie sla gl
Soasls 925 9 L obe (nl $ielsdre (de),s sliin)
CD90 .CD105 Juls cowiilio g3l sloJobo o3
sl slaSk 355 pae 3 CD166 5 CD73
bl mhws ;3 (CD45 , CD34 CD14 wiles) jlupyss
ol Slp 85 3 sz 3590 S yeglagld Sl osliul L
b oaiwz @ladshe G w3l 5l eolital b jslase
Looad aSe5ss glagsl sl 5 (o by wiad
Isothiocyanate (FITC) L Phycoerythrin (PE)
Do 4 laalg) aiad 453l 598 sla S Lo adde (polaisl
s e ools 13 0 C les 0 g Sob o dids
aslsl ladiges 4 PBS ;J 500 aail e «ae ol 5]
olrty ool S j5laie 4y g ol o0l gl
Aol lagl 4 sops S asalleydll Jslowe 5l s See
Becton- ¢ ognloght olfiws lawg diges (o o
Sa 36T Dikinson (USA)

MT1 o5 Soiols 9 silwlax

s a s MTL o5 cpartilie oolity slashes

RNA § ous ools ceiS la Jobo ol atled oo lo Sgooe
High Pure RNA ¢ Josdljgiws bl 5 ool
5 «;lla> Isolation Kit, (Roche Germany)
CDNA s IS59 wbel 5 b Jsle s CDNA
) osliiul b .o asLe Synthesis (Bioneer, Korea)
s BamH | 3¥lsgams sla sl (o Jome &5 plojel
ol 5l esliial b g ogr oais b LT 0 XhO |

Platinum® Tag DNA  Polymerase  High

PN e N T ST Ji51 --EIIE. SOwRg W1 Ly
Ot O9UelS o)l esbsls i jo pulal (28
o I calize lagis adde (Jolo 59)0 B> Jole
OV ol iolsT gla s

ol 21 b ogsgdlie utign (hblxe Sliogas
PCDNA 3.1 (Invitrogen, ¢S5y ;leolacwl L b cosls
slodsls ;o MTL ()5 cdge le Gl ey USA)
Olsse dyn g0 53 pmaled wol 8 1) (oniilie ol
Caglia syl Ylaxsl a5 oad 55 0cms sbasle
L sledie Gloy gbroslinl laais; wis (gt
ST EYE e

L gy 9 dlgo

ol 3o (goliy (s Jolw cls g (53lwlos

lal Glozeial el (coniilie ol sla oo
Lol s ol lom 4 0aisS asxl e ol lEas
Lol lgzinl jae diges o e oS asliculs, 35|
Jie oBislesl s o5 ile a0 A B Y Sles Ll s yo
Sl JoSol" Ly slaiaecs gl ol laml Lo
2 2boid eSS ol 3 e g sl (sjlulas
DMEM Low (Gibco, USA) cus L
FBS 45 suim prw dwoys oo 59> Olucose
celo FA Gue a4 g ool ools cuzs(Invitrogen, USA)
10 ol wab e yauas! o o8 sole ax 0 YV Ll o
chae agn bl (eeelbeSh (n S anuSles
abold b ot b s )5 7,5 o 8 sl sl
slodsbe 50, V¥ (oye ;0 9 Mbior (g gy aw Sloj

Ay oo olie e 4 Sy S 4 ot

W @luws; 225500 6,9, sl | FY


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke oaisS cbla> 5 eaniS Gl oS e 55 ol el g (b

oads ol Jyae PCONAB.L 1555 o0 4 MT1
AVlbgame slamyl L PCONA - ,z55 55 5 PCR
ax 0 YV sles o cele S waw 4 XNO | g BamH |
Jyame 93 o ooyl Lo 5l e aind Lo ol S il
bog il mme (hp 0Sles 5 0ad adsd o)lgs
b ocoles 53 28,5 58 anl o0 5T J5 5o 5980 55l
T4 DNA ligase (Roche, Germany) ;1 5l sslaxul
Gandly 55555 50 MTL (5 oaiss’ o5 4l Jels” s
E. coli 5L 5 jelate pau 8,5 o,ls PCDNA
a4 LB cus s g (s (095 Lw) DH5 apha
e (Merck, Germany) ke ool Consjol ol o
St slaSolS s S oslinal i dee 55 0,5 950
5 ol olws b4 MTL o5 gol> Jlosl
S JoSie ol adoe (a5 Ul glasendly
oolitl b g oads lax wing MTL 5 askd Jol> Ylazs|
Syze BT 5o MTL 5 jeas «colais! bl
PCR L o5 9> sl 5l G 285 S8 (o)
oms s 2l anl gy MTL o5 ogls sloaandly
Jloyl @iz o5 5585 & DNA L Jlss ol b JIss
RS
ojlw bwg (ooniilie gobiy sdJolw (pisudly
PCDNA-MT1 cuS g 5

Sl s &S il gl ge (Y1) aSasl 3
Sgdos Ol sladobe 31y i 550 05 Sl sle )95 g
JEil jshie a5 YIS plil ln Gtegh ool 5o
x (PCDNA-MT1) MT1 5l> PCDNA ls 525,
ah Lo b SleS 5 bl syt 5l MSCS 50
Vorr omelSoend Gpme Gl eslitul by (o990

a4 DNA c) V) cwws o (Invitrogene, USA)

qV (-J(ZW.A/’ ,[eb)}](: 8,9 :4.'4'9'(/. /f'f

cDNA Lis Jis Fidelity (Invitrogene, USA)
okt sladsle 51 MTL (5 oaiis’ o5 (g 0 bgiye
205 5355 5 gilslizr RT-PCR (g Ly aritilza
g gy ol 4 oad (b slayely Jls
MT1-Forward primer: 5'-
ATAGGATCCACCATGGACCCCAACTGCTC
C-3
MT1-Reverse primer: 5 -
TACTCGAGTCAGGCACAGCAGCTGCACTT
Cc-3
@y Al dn ol b S slaws 5 oles Lail b
485 oz e & 95°C ialis gl el o w092 255 0l
it dw Jolis g S YT a5 090 al> o (S ST g
4 60°C Silsl il oo e 4 95°Cidss sles
72°C sles o (EXENSION) L axwgs g 4l Sy S0
Total  al> e a5 pgw al>po 09 Al Cans e @
5 12°C oo yo g aids can by wue 4 EXtension
Vo0 ol adg (G5 askad Job 285 Do S S
D9 5k
O & 58 ST e 0F Gl ead (b sle el
D92 T
Beta actin- Forward primer: 5-
CGAGCACAGAGCCTCGCCTTT-3"
Beta actin-Reverse primer: s-
CTTGCACATGCCGGAGCCGT-3
Sy askd Jsb o MTL o5 b i plos Lyl
D 5k cax VIV F ol
High pure PCR <5 Loy PCRJgaxe
A3 Ladss production kit (Roche, Germany)

05 0505 Sl wslhe Lulyd 3,50 ool jsliie &) s


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke caisS cbla> 5 eaiiS Gl oS e (55 ol Sl 5 b

(Anti- HRP « Jaie 456 ool T cpuimen g USA)
iy 6, l05as wle;T HIF-1 apha, abcam, UK)
b bl
b asily
awl g oondilio ol sl dsho @90 iluluz
S rogisbugld buwgi LT obais! gl )5 5o

Sy eeetdlie ol sladeke ilulaz Sl G
Sielsi e Bl 5l a8 0l lashe (polaisl busxe )
R R S IBU T Ol P S T
bocasdlg oo & e (S35l58 0 Bl 5l ons laz (slaJgbes
ST oy centilze ol slashe alie 5 odg
wolaisl slo Sl nla ao s aS ol lis s mesnlusls
CD73, CD105  Jli eniilye ool cslo sl
i 4 entile laJske 5 CD9O , CD166,
sla,S il as > o ool ZANF LT JAYIE AV
> CD34 5 CDAS dlexr jl Siumsilon slosho ohus
IYIY sy a) sl las 1) e BB lo b ske oyl
OV JS5) (1Y
sdobe I MTL cuiis o5 Jlg 3890 g3lulax

Faub (souiliil 3o gl
w5 ‘MTlQ')‘ oasS oS Jlgv g5lulas 6l

ol sl sko 5 o I b RNA 31 Jul> CDNA
o yasl s 5 oolizl b RT-PCR ee ¢ x> coilsa
5,539,550 PCR g s ol oas b oz
& by 205 0P wl pas le o] axs & we S
53l Cillae L5 500 o dxksd Job L 45 55 MT1
185bp Joles MTL LulS 5 b a5 ol o3y @355 o

Ol o ooliital &S Joallygitws bl 2 (eSS
Fels5ee o L PCDNA-MTL ¢ 55 5o S5 a5 & 50
ools 2etS MSCS 4y 5 ooy bglies Yoo opaliSiy. )
b plidee S0l GBS slacel ) ead
e e cele 053lss 5l w o aslel DMEM
A oo Lol FBS ol o 4y 03l S lama g 00
@ols o Jsbw ;0 MTL 0 oly @lime (o)
ooy o ¥T1y5 ool o

slodsks ;o MTL o5 ole (Y115 bl 51
o lawg MTI-PCDNA L oo ooyl conitiljo (g0l
slodsks RNA  Glgme 005 w,» RT-PCR
2l (N5 5 G VF LY sl e ens YIS
STy 5 b 4ty b she oyl CONA s 5 oas
hedS Syee MTLG5 o (o) 2 yshite 4 RT-PCR
ol lasho 50,5 eslinul 28 6l ST Lo (3
A ool JRUS Glge 4 5 samb (sondile
sl Jokw ;3 MTL lign ole ol i
ol YNy couiisl 3o g0Lao

Slgome U5 MTL sy ol Al sk 4
PCDNA- 1 Sogll 5l (. sortilye gladsh (055
slodsle 55 ) pida b Jsl bz glojs, 0 MT1
(Roche, il Ly (U5 olsie @ oanb (ortilie
gl cuS Joadljgiws slke lysis M Germany)
50l 45505 SDS-PAGE sy, 5l soliial L 5 w5
50989 50 el STl 5 55 2 p3Y ol B 5l
PVDF (lic o (g ,l38a80 (ogy 3oy 5l g o
olate 4w al> e 0 2L Jlasl (Roche, Germany)
wolaiz! ol 5T 5l solatl L MTL 59 3 8929 9l
(Anti-MT1, Santa Cruz, MT1 ;x5 4 bgywe

ar (-)aww/' :[-Q.b)}./'b, 8,9 :4i9.ll_. /F¥


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

O 5 SLS

" oeeglln Sl oS cblas 5 oasS lo oS Jg g5 osle el g 2k

S b oriilie slaoke o MTL 55 mlau
(0 ﬁ)oﬁM&GDAB 6}¢A1&)b5o%ﬁ5

9 [Gate A1 20 T
4 1
160 1 (I . E— 160 I E—
1 . |
@120 4 | 120
f £
= 1 =
g 8,
40
|
- 0 -
01 1 10 1 1000 01 1 10 100 1000
FL1 CD105-PE FL2 CDT3-FITC
100 T e ]
80 160 RNZ
|
m 60 4 120
i i
3 3
© 40 © 80 |
20 4 40
0 - 0 T
0.1 1 10 100 1000 01 1 10 100 1000
FL1 CD166-PE FL2 CDS0-FITC
e Gate: R1 200 e A
160 RN1 160 RN2
120 120
: :
8 H
&0 &0
40 40
o+ o
o1 1 10 100 1000 01 1 10 100 1000
FL1 CD34-PE FL2 CD4S-FITC

sdobe (hw Sk by wp ) glagl N JSS
3 sk (g ytogilugld (3 51 oolisiwl b plgsuinl jro (conliilyo
ol widgs ko CD90 9 CD105, CD73, CD166 lo 5 ko ,Lis

095 CDA5 5 Lo 505 s CD34 ygmed Jusiyss 5o S Lo wili

MT1

205 bp 200 bp

100 bp

ol st 31 oad laz MTL 55 Jols ankad ¥ U
205 bp Jsb 4 (x> (oomitil 30

W @lus; ge2,10b o5 a5l 1 FO

;> askd bl alol gy sbdls 4 byl
(Y JS2) s, 205 DP o cules
GBomonsdly 30 MT1L 5 ouiaS oS g7 JalS askd
3,5 5,1 pPcDNA3.1
LMT1 O oaiS a8 Jlgi oS aslad aglge 51
o) Gl ol Ligation sLxl 3 pPCDNA 3.1
Al St slaggls 5l (MT1-pCDNA) aks
MT1- 55 ojle Boge colo 5l m (FUSD) wod
& Jg anl slp Jpame onl ol passs 5 PCDNA
b Jlol (g 0,5 H9aS
35 03t @Y1 51wy MTL o5 cdigo b o
MSCS 53, 4 pcDNA-MT1

sladsbe @loosgll 5l bz lagle; o
RT- (bl MTL (lgos aadly b (ortilie o0l
MT1 Olo O yides QT ool as e 3 ol PCR
Ole po B sl 5, 51 (F JS8) 950 pos 55, 4 Lo
oeelS a gy olo plez g, sl Ll canls il MT1
alio Lo s MTL oLy ooy 35, 59 45 (55 & Cutlis
(o F o Gl F laSs) i b contilye slosle
o903 3 ool LMTL opiig y cdign oyl b3,
Oy (5,85 asd

sledsbe 9, 2 Orwy IS el Gl e

MTI1-pCDNA L ooyl slo sl 55 g ormb (sowiilie
odal 0925 4 lasil awslic DAB (551, plsil
@ boiye MTL (g ol e aden 457 sl (lsd
2 MTL s ole s o @Y 51 G pse 59
P 595 0O 45 sk a4 S8l els e a4 )z slags,

as el )5\5 L ‘a)‘y Do s JJLQ Sy w‘ OL:.!


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

SSen 5 LS "y eisealles” Jolo 00 Sblis 5 00 ol S5 5 ejbe S5l 5 Sk

MSCs-MT! MSCe  fractin P-actin pcDNA peDNA-MTI1

MT1
205 by 200bp

100 tp

b oniilzo sl ;o MTL by anslie b .o ¥ o
4 45) PCONA-MTL b ouds 009l couitilio o obw b
35,5 o0 o lino (el oy 0318 Liwled MSCSMTL) &g
b ooads 00g)l cowiilie s obw y0 MTL by oljwe 4

el (g2l MSCS 31 i Sl PCDNA-MT1

W6 sodly b MTL golo glovmonsdly anglio ¥ JSo
b 4dl ool PCDNA i 5 pafiws PDNA-MT1 MT1
«(205KD) cwl Sasw jlows MTL askad Job 45 ool a3 azgi
ol MTL ol seoudly 3 JI snedly <85> ©olis

Lo 35k

1th 2th 3th 4th  5th Normal MSCs

Gy Jokw 0 MT-1 gy oly owyp HISCE
S108aI iwlosT U PCDNA-MTL b ouds s0gl  couitail jo

39 oo;@ osulico @Y“).a 3w Alizo gy 50 ywy MTI1

205 bp s

395 3 Lol e pusdid BB cigai gllio (pdie y ol Jol 39,
‘_sgf)ﬁl,? 5o 39y dw ol cvalie BB Sudigym Wb pgo
Ol 3l ar g ad oaalie MT-1 gy ole oliwe (o b
ey Wb ey 9y 0 A laigS 4 ol als 4 gy by

100 bp

Ogud ausdd b
S5 Al g S
141y 200bp
oy 4 (Sloyd Johw) ol slagho Sigm 5l o9 5l Bt
Ol 4 S L pleye jo seniilie ool slo gl -
oS Glalis (p g 00,5 oo oolainl alize sl les STy 5l o MSCS jo MTL e 092 (b 5, I F S

)5‘ 5)_" O YN 4_7]5_0 ‘S Lv |) gs;l"’)é_gbl“’ o).,)lS 9 oualive PIw 39y ° UL"’ O RT-PCR by

.Ml&f‘}blfa\.gs)MTlglﬁgi)“ﬁ

AW f:l;d‘ ok sla ol ""59'3'-3 )| o ;LE.;I' wl)sl 6‘)—.’

¥t g 5 TN


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke oaisS cbla> 5 eaniS Gl oS e 55 ol el g (b

Slold Sl lhls ugdglln s o Ll aS 455 ylen
o s o Sl (28 g p cnl Cla sl Ol
3oy 9 s 03l elas jo 5 L cnl o)l (s,
sl )l pcdgiyy Jelse” b ay (g lopasens sladole
Gladele ol alex 5l YY) Wyl mE s, oSl
NF-KBy GATAL-6 colgls a4 ol o (5,0 pasens
5ol s ok 5385 0dais (5oL (5,3l 4 3ged o)Ll
obe Gl a8 s, e el nlaln (YASYY) &l
ok Ceaglin 500 VU p (e a3l wis MT1
Al asls

5 el onuis plol roghs ol alise glasllas q:ST
sl 5l e pladla o udie plo Gl lagh
JL e oK o Chiaverini .col osg PR
sl plp e ) Gesddle gblis 2d VoY
(MT-null sesgltie 03l Jsbo slaos, jo oislusT
pl 4 Bame (YY) wiols )3 ..\...>L S50 cell lines)
Py omesdlie i YoV e o ol Ses 5 SEIO
|y oS o] SloJiSesly 55 5 e Sl Coan
o ohKea o Pedersen (vv) woses awl 5 v,y
Colgs ;0 (YF) Woges Byme (iS5 ad g |, MTL
Vi e b g 2l (35 JE! sl et &5 25 (s (o0
sl B leys il 4y sl el anilg o Cdgo s
S Sl anled walp 1) S s sladsle slaws L
SaciS pgil wlgioe pglie lashe 4 obiws S0
Sfdes g CotS 28l g s e &5 1) e Y5k
Cuaglio GRal38l w0l -o5lo @ o cigds oo ok
sy ls 55 3 PCONA-MTL 5 o5l 9> MSCs
3o baazme 5 5 oSt lojl Il 50 (65 )90umse (ol (loe

Dy dvles s Sldlas loal dles>

q¥ (-jaw.A/' :[eb)}](: 8,9 :4.'4'9'[/. /fv

30 b Jgke 050 aiailey jo a5 ooy ez 51(V) ol
Siogcaws slaghyy 5l eSt g wls 2E b pas plp
Bcl- tSL“Q'} a4 Q‘53c5‘° el 00 oalazwl LmQ] )’| ;i....»)
HIF-1 dpha 5 (vv) NRF-2 «(v\) HO-1 «v-) 2
9 MSC:S S )y9mmwd L| )..n uﬂasﬁ UJ‘ B b}o.t o)l.....:| (YY‘)
ol as el O] el LmQ] s MTL cége ol Ll
@by glosle  Cwglio il Clage  (5))ecwwss
o0 oy lroolatnl CudS sgue Az jo M\}A
50 pald 1) eads (55,500 sl Jsbe
Syge 4 MTL Gl Gl a5 ad <ol () sy (5,384
9 MTL Lo (e Y115 51 g pgms 59, 5l 5 0092 Bga
olBlam @ ey g9, 5l &S (g 9k 4 0I5 o el
Ol Bl xSl ool 5 995 o onmline oL
At 0 Sdse lo pae oS e b gl
ol 6L¢J5L~ Sygsewd o a5 cel o b_al)is
ol oal by b8l aS S5 o)l vy cenidlye
olyad s 1) (6)y90m ol g pae p g oo SIS
Ailgi co by 5l e 2 ol ol alidl el asils
ol 5l s MTL a8 asl aals ol jos a1 1) 5095 olou! Jlas
AYFYO) ails bt Sl o duiad

4 PCONAB.1 (saeudly ;5555 5l anlllae ol 5o
orilie ool sladske ;o MTL oLy il jslase
s oo o ooyl ams o olis Sldlas .o oolaiwl
v‘-‘-‘}‘ﬁ O S LSMM" 6“%9—255 L 6"-’-““‘)-“ ol
CA.C)..» cd)éy o..b')’ L)‘)"’A » u)m LS).A.)L 9 005.0.5 él.?u‘ L)l)—‘

(YP) 0,15 b1 ples cud b g isS


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke caisS cbla> 5 eaiiS Gl oS e (55 ol Sl 5 b

‘sd"é)dé 9 ’S.w y
Oen Sl 58 s (Jlo Glatiy b b)) (Sop esle

23,5 o 13,08 s e JEl lejle lidss S

W @luws; 223134 6,9, 5l 1 FA


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS el (Joke caisS cbla> 5 eaiiS Gl oS e (5 ol Sl g (b

References

1

Aggawd S, PRttengr MF.  Human
mesenchyma stem cells modulate alogeneic

immune cel responses. Blood.
2005;105(4):1815-1822.
Abddlah B, Kassem M. Human

mesenchyma stem cells: from basic biology
to dinicd applications. Gene therapy.
2008;15(2):109-116.

Alakd N, Jng D, Muller K, Bornhauser M,
Ehninger G, Ordemann R. Direct contact with
mesenchymad stromd cdlls affects migratory
behavior and gene expresson profile of
CD133+ hematopoietic sem cells during ex
vivo expanson. Experimenta hematology.
2009;37(4):504-513.

Gottschling S, Saffrich R, Seckinger A,
Krause U, Horsch K, MiesdaK, et d. Human
Mesenchymad Stroma Cdls Regulate Initid
Sdf-Renewing Divisions of Hematopoietic
Progenitor Cells by a B1-Integrin-Dependent
Mechanism. Stem Cedlls. 2006;25(3):798-806.
Satiropoulou PA, Perez SA, Gritzapis AD,
Baxevanis CN, Papamichal M. Interactions
between human mesenchyma stem cdls and
naturd killer cels. Stem cdls. 2006;24(1):74-
85.

Short B, Brouard N, Occhiodoro-Scott T,
Ramakrishnan A, Smmons PJ. Mesenchyma
gem cdls. Archives of Medicd Research.
2003;34(6):565-571.

Wagner W, Rodeburg C, Wen F,
Diehlmann A, Frankhauser M, Schubert R, et
a. Molecular and secretory profiles of human
mesenchyma stromd cdlls and their abilities
to mantan primitive hemaopoietic

q¥ (_-)b:w.b/' :[Qb)/'.l'(; 8,9 :4.'4'9.(/_‘ /fi

10.

11

12.

13.

14.

progenitors. Stem Cdls. 2007;25(10):2638-
2647.

Jackson L, Jones D, Scotting P, Sottile V.
Adult mesenchyma stem cdlls: differentiation
potentia and thergpeutic applications. Journd
of postgraduate medicine. 2007;53(2):121.
Nagaya N, Kangawa K, Itoh T, Ilwase T,
Murekami S, Miyahara Y, & 4d.
Trangplantation of mesenchymd stem cdls
improves cardiac function in a rat modd of

dilaed cardiomyopathy. Circulation.
2005;112(8):1128-1135.
Nordberg M, Nordberg G. Toxicologicd

agoects of metdlothionein. Cdlular and
molecular biology (Noisy-le-Grand, France).
2000;46(2):451-463.

Habe N, Hamidouche Z, Girault 1, Patifio-
Garcia A, Lecanda F, Marie PJFromigué O.
Zinc chdation: a medlothionen 2A's
mechanisn  of action involved in
osteosarcoma cdl desth and chemothergpy
resstance. Cel Death Dis. 2013 24(4): 874.
Juang HH, Chung LC, Sung HC, Feng TH,
Lee YH, Chang PL, Tsui KH.
Metdlothionein 3: an androgen-upregulated
gene enhances cdl  invason and
tumorigeness of prostate carcinoma cells.
Progtate. 2013;73(14):1495-1506.

Kondo Y, Rusnak JM, Hoyt DG, Settineri
CE, Aitt BR, Lazo JS. Enhanced gpoptosisin
metdlothionein  null  cdls  Molecular
pharmacology. 1997;52(2):195-201.

Pak JD, Liu Y, Klaassen CD. Protective
effect of metalothionen againg the toxicity
of cadmium and other metas. Toxicology.
2001;163(2):93-100.


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS gl (Joke caisS cbla> 5 eaiiS Gl oS e (55 ol Sl 5 b

15.

16.

17.

18.

19.

20.

21

22.

Klaassen CD, Liu J Diwan BA.
Metdlothionein  protection of cadmium
toxicity. Toxicology and applied
pharmacol ogy. 2009;238(3):215-220.

K& JH. Oveview of metdlothionen.
Methodsin enzymology. 1991;205:613-626.
Pearce LL, Gandley RE, Han W, Wasserloos
K, Sitt M, Kana AJ e d. Roe of
metdlothionein in nitric oxide sgnding as
revealed by a green fluorescent fuson protein.
Proceedings of the Nationd Academy of
Sciences. 2000;97(1):477-482.

Klaassen CD, Liu J  Choudhuri S
Metalothionein: an intracdlular protein to
protect against cadmium toxicity. Annud
review of pharmacology and toxicology.
1999;39(1):267-294.

Nagamine T, Nakgima K. Significance of
Metalothionein Expresson in Liver Disease.
Current  pharmaceuticd  biotechnology.
2013;14(4):420-426.

Li W, Ma N, Ong LL, Nesseimann C,
Klopsch C, Ladilov Y, & d. Bd-2
Engineered MSCs Inhibited Apoptoss and
Improved Heat Function. Stem cdls.
2007;25(8):2118-2127.

Hamedi-Ad P, Hdaban R, Bahmani P,
Mohammadipour M, Mohammadzadeh M,
Roushandeh AM, et d. Adenovirusmediated
expresson of the HO-1 protein within MSCs
decreased cytotoxicity and inhibited apoptos's
induced by oxidative sresses. Cdl Stress and
Chaperones. 2012;17(2):181-190.
Mohammadzadeh M, Haaian R,
Gharehbaghian A, Amirizadeh N, Jahanian-
Ngafabadi A, Roushandeh AM, et d. Nrf-2
overexpresson in mesenchymad stem cdls

23

24.

25.

26.

27.

28.

29.

reduces oxiddive dressinduced apoptoss
and cytotoxicity .Cel Stress and Chaperones.
2012;17(5):553-565.

Kiani AA, Kazemi A, Hdabian R,
Mohammadipour M, Jahanian-Ngafabadi A,
Roudkenar MH. HIF-1a Confers Resistance
to Induced Stress in Bone Marrow-derived
Mesenchymd Stem Cdls.  Archives of
medica research. 2013; 44(3):185-193.
Krizkova S, Fabrik I, Adam V, Hrabeta J,
Eckschlager T, Kizek R. Metdlothionein--a
promisng tool for cancer diagnogdics.
Bratidavské lekarskelisty. 2009;110(2):93.
Qu W, B J Wadkes MP. Medlothionein
blocks oxidative DNA damage in vitro.
Archives of toxicology. 2013;87(2):311-321.
Kingsman JA, Mazarakis ND, Martin-rendon
E, Azzouz M, Rohll J. Vector sysem. EP
Patent Appliation. 2010; EP2180057.

Otal, Li X-Y,HuY, Wess SJ. Induction of a
MT1-MMP and MT2-MMP-dependent
basement membrane transmigration program
in cancer cdls by Snalll. Proceedings of the

Nationd Academy of Sciences.
2009;106(48):20318-20323.
Mgumder S, Roy S, Kaffenberger T, Wang

B, Codtinean S, Frankd W, e d. Loss of
Metdlothionein  Predigposes  Mice to
Diethylnitrosamine-Induced

Hepatocarcinogenesis by Activating NF-kB

Target Genes. Cancer research.
2010;70(24):10265-10276.
Kim HG, Kim JY, Han EH, Hwang YP, Choi

JH, Pak BH, e d. Medlothionein-2A
overexpresson increases the expresson of
matrix metaloproteinase-9 and invason of

v (jauw/' c(»Qb)}J'l: 8,9 :4i9.l/_. / Qe


https://yafte.lums.ac.ir/article-1-1492-en.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 SLS

TS el (Joke caisS cbla> 5 eaiiS Gl oS e (5 ol Sl g (b

3L

32

breesss cancer cdls FEBS letas
2011;585(2):421-428.

. Capdevila M, Atrian S. Maedlothionen

protein evolution: a miniassay. JBIC Journd
of Biologicd Inorganic  Chemidry.
2011;16(7):977-989.

Mar GY, Ku PM, Chen LJ, Cheng KC, Li
YX, Cheng JT. Increase in cadiac M 2-
muscarinic receptor expression isregulated by
GATA binding protein 4 (GATA-4) in
streptozotocin-induced diabetic ras.
Internationa Journd of Cardiology. 2013;
167(2): 436-441.

Chiaverini N, De Ley M .Protective effect of
metdlothionein on oxidative stress-induced

q¥ ('J&MM/' ,[eb)}](: 8,9 :4'4'9'(/_. /M

DNA damage Free radicd research.
2010;44(6):605-613.

. Sato M, Kawakami T, Kondoh M, Takiguchi

M, Kadota Y, Himeno S, et d. Development
of high-fat-diet-induced obesty in femae
metdlothionein-null mice. The FASEB
Journd. 2010;24(7):2375-2384.

. Pedersen M@, Larsen A, Stoltenberg M,

Penkowa M. The role of metalothionein in
oncogenesis and cancer prognosis. Progressin
histochemistry and cytochemidry.
2009;44(1):29-64.


https://yafte.lums.ac.ir/article-1-1492-en.html
http://www.tcpdf.org

