(Adg — oole) aclilad

®

o) FY-Fe .2 1¥AQ 5l (F o,lols (pd3lg0 JLw
Ju‘.{,d;,.m

S Jolosd NIf-2  Jgl el pud 1 9Tl g sl 36 (Sallane
(MSCs) Jloadil 30 5L

*voéb' S| WS ‘VM S “gs;u*“% Lo 2

U‘)"‘ u_:l.u a@)&w‘ QU oEisls cu_:l.u ».X>|9 cL;wL».w w.:) 05;\
U‘f' ‘)‘M cgsn)lm‘ olj ol&isly a;.b‘ ».X>|9 cL;wL».w w.:) 05;“

* Email: dr_ahmadizadeh@yahoo.com

VAR oo 1 iy g AR s redlys )b

1
Smoloz Al8 9o MSCs o (g3bgsl Ll o olo (Las Jlapilie (g3l slodsbo (g9, anlllas
Ol G238 g geilanST (glo o il & S MSCs cuaglin Cusly (636551 oo sailansST oyl 2l
et 2 53T il 136 (o) p asdllan ol 5 Boe 398 o0 38 sla b b aalio ;o MSCs (sl
© 9L ) Slidod Sye p polo aslllas adl oo Jlontilie (g3liv sloshu jo Nrf2 ol SGJUSn
soilie ool ladsh ¢ 026 anlllas (ol )5 el 0l sl VWAP JLo 30 5 (Sl pele gl

Slows gl ol 5 DNA zlSeil .8 )3 (18 ) 5)90 MTT assay sy, 5l ooliiwl b (o s S s]
- Jokws O N2 slays by 50 CDNA ags 5l s g 28,5 & )50 DNA Ladder assay cous g plovl ool

3 oolainl b e ools Judowi g aujms <83 (18 ioxiw 950 Real-time PCR g, 4 canilio (ool sl

&ly b crlpls anled Jlae |y (o sl cnl o)l 5l il oo ol slaJgb g aiS” b |, Ningoi
g w18l ey Jshos S il seliie s LoSie g ool cloolopuaT ol ko 5| s (sl gl

SOl 5 53 (g ) s S 2bls 5 (ROS) (5! VRS
el 0315 slaaud s b O oo o olee Jlge 5 Sodkasob3l (Oxidative stress) ssliS!

~OgreldonS) b Conioy 53 I 5 Suasl 65 b s sS) Soletmew Sl gl dols pde



ollSan 5 g Lusy 1 /(MSCS) Jlogilyo (ks sl Johus yo NI-2 Jglos Sindlifians yoano 52 9ailomnnST (o yinsl 3030 g axlllao A

SRl 355 5 g B (y5mS] 25205 (ks
Ol b Ll 5 0 grallenST (gl 2S5 51 00 505 ]
Sladpho Conglin Gl [1F] ABl o slenS] ot
IS ) g T Tl 5 ol 3 atilie (it
b andllas Y] o S ol dadgw ) Kss
b podilie 53l oo dskow 5 Uy (Rl i 3 (e
ol b adshe (K55 6505 Caws Shay Sl ool
Y] cl el <=L>.=3\ s L;}J.w oS Clablows
Nuclear Factor- (5 eduS Claslbes glays ales
Hypoxia Inducible NF-E2 Nrf2) \, Erythorid
Al o -(Related Factor 2 1 Factor) s (HIF- 1«
SB0S a5 gz Ol 4 et o 505 15SB 93 Ulye 4 &S
lald e b s ) Snslie GBI S S
S dalt Jlos 4 (58] 35aS 5 bS] i
s 2UlS el ook sladshe Bk 51 Y]
Ldln s 1) 0L sy Jbb lad iS50 5 ba S zems
SapSse ) Glas e (Secretome) g S [VV]
@by ladshes 3 amize oleys 5 ol oS fdas
S309 Sewd Sladshe 3l Jool 53 a5 S Sl el
=05 ) Glaegems gl «@-HIF 1 5 Nrf2y35\ o0l
A3 bdsbe Caslie (HIH1 s W5 o ASL als
IEXT 2l 30 50eS] 5008 Sl 5 53l o
ﬂﬁ@\d\%wjj))ﬂU@J&Nrfzkﬁj}:
Lol nS53) 5 (S )bl gad (LA 5 oS (il 4l 55 sl
2556 o oS Cliilows Jalys 51 (S Y] S
Sl s s HgSb ) e NIT2 (g)l5 5 a5es
s go b Clisee gla il b agrlse 3 1) (b
ooy o Sa S5 5 4 5 0 Oy b b 4 NIT2
Jsho n & 05058 ol 153 5 355 50 Juats
2 S50 gbe 5T sl (gamte S0 Ol s 5 43,
G NI 2 358 a5 Jskan gl 5 W] 5T il 5
e o 5 S el e Bl s g
Ot o) St o [YA] 305 oo Slsa 3 20
S 235 0 205 3 ) omse 5 48l ulh NIf2
L5 ool abom 31 tip o Jsho Conslie 2 31 sl

ST Gty 5 A8l A5 b 51 (eShy)) Lo
B T B O
DNA 5 aod dagylyy aho 5l Jslapgss glajbsla
SraS Jaugs 5 pois 2 L il 4 gl 235 s
OH (4l 50 JS51) =05 (e o5mS) Jlad
bl (US)y 035508) HyOy 5 (JeuSsodr JISSs1))
(s 33 O3S Jb gas S Sy [V ]osd e
WS o Jor Ik sl Olyre 4 mSI s SIS
2 P o il bS] sl
397203 St el QLl s 358 ke Slaply
Soloz 05l O (I ey — st S IO
5 ol S (b Sl oplpd e elIT Y
oy oo e 9 [VE] o)ls iy gl (S sl S
LYPT A 55 Sl OISLES 4 0Dl sla S 3 (S
2 el (Ses Do oS 3l ST el roen
(oo 52 50D 4 pymsge (SAB13 G3a b 3 (6 5m 3) (6 S5k
ol ook sladge [FFAY] Asl el b
=gk :p segs 3l Mesenchymal Cells Stem (MSCs)
(soetilie ool Gladshe [W] i il (ool gl
gt Sl e 3 Gl gladghe il b
3 sadsbn 3l men dadshs ) [0] Wk gluli
werle lyal he i oladl 5l aS Wll o il A
e O Sl G5 ar SEb GRe (S
(""J:L" [Y¥] L 0 [RES S S sl
Sk Gilugat 5 2SS QU et sl
@ 5led QUl5 5 Cedlos b 5 So0 i) (Dl
e Doy ) 003550 o8 5 5 2950 Dledsd
@ly gldshe [f] il bdshe ol 0w
LQ,LN Cilises glaesy 4 s Ul «(MSCs) ol
S5 gl i (slgsily 5l 4 sl &gl 3T s il |y
Lile ol 6‘-“&;}1) b ladghw -l .[\\‘]dei:%;a o3l3
2 AR 5 Drles QIS 5 el o Coogeas
lse 4 sk pl 3l a3g el 1] e s ol oo
55l 05 Sl Jsho 4y Jloy S i S
Bl e 3 IYY] 35 e aolitad Z3L puntigo



&

1799 jul oF oylod (0005150 Jlo (0955 (wlidd Conny j (g — cole dolilias

skl 50,5 K gﬁ sdl S &5 5 bromide
w25l abws &« MTTolol il e T s Olleysb
o) ladsh 53 Ly Sh3s5dens DlnSsm ol 5 4S5
o T sbdd> 5 ohleys byl aas e £
Olyes oo b &S Llles Jo JsBE DMSO 5 Jgily s 5553
Jshow 3105 0155 g0 209385 7Sl olSans b O (555
Sged et LIy (ol 5 Cigw CJlab aS 1y ey (gla
mo 207 S5y 4 N s ylows 35315 Ses MTT V0]
0oy Sladghor 53 Jab 45 3B 55000 glags 5T 31 55 4 sk
5 0 Sl S Jlows MTT il 5 dites b
LI s n fds dgloms 8 Olloygs SOy T sl
Ol gl OV msn b )3 (omimnys (s 5l el
A G b s dsbspsnl Jaug S Olilesh
&I adel)s Jyloea K& &y (G gy 3 3L s DMSO ,L35)
33,5 5 oS 0055 Sl ks e syl 0 5 0 (5,8
ol at ) 553 L Saly 51 Jases (ysanly I 8 3l g
Jloee 5ids SLe 00 5 o3l Jamme 2y SN0 L als ,a
Nl (PBS s oas Jo ) e s 0S5 Joe) MTT
032 S 4 J5S Olye @ ol e la she 53
L 4 5SSl s Sl ¥ e 4 Oy s LS
Jyon 4 DMSO 735 St Yo o UMTT Jylous 51 51 e
NaCl ¥ge * /) omdS) guiygm b 2y Sle YO
(Yo o NaOH U et 4 pH=10.5 (s 5¥50 + )
BB slos 55 aida N+ e & Ay s 13 S 1 5SS
OV 50 Jsb 53 (OD) (555 oS5 plosil e iy S S
o)y A okl sy Y1 s Lo ol
U 1 s ASTO Laiyed) Sy 4 o o
Y g Sraledl JSis S ale Vv 4 5 (AST0
excel jlidle 5 Jaug bajlssad plad ppizman Al plodl HISS

V0] ..,\..i:(..u)Y Y 050

(Dapi staining) =2 Sl s 'ﬂ.J RS 5)
b S35 2 sMHeS) il s oy 2 S
LY S Salr a3 8 gl s lals

Lza NQOI 5 UGT 5 GSTs s GCLC s TXNRDI
i Calgp 53 5 4Bl lanST ST 5 213) Coronn TSI S
Jle s olKen 5 Canella .[YY] Lgdi o ke gl
Sl (SIS s SO NIF2 SIS a5 azil ys Yo VA
2l sROS Gi 5 ylunS] &TN}TQ;JH&;\ Sy S
ST il 5o 0 O Sl 5 e Slge
OLasY « v 4 Jlu ps e s Xiang [4] Col (555 0
Uil Gl HyO, L MSCs 355 d b5 iy oS 3l
osasl 3 S8 5 CXCRA Sy Jslse 0l
b gy adllae ol 5l G [YV] 545 0 MSCs
53 NIt =2 Jho SIEs e 2 53ldnS) o

Ak oo Jlalilie oy slad sl

ERTIRETY

SLadsbes 51 O plosil Cogomg 0352 (0 25 axlllas )
5o 05 ol andlas ol ol oslinal Jlalilie (ol
Il 53 ey (S5 psle 2 a0l> sld 5y Slis
s S SIMSCS sk 03, ool 0k plond] W45
Qe ol KM 51 s badghe i ag sl
% (U.S.Gipco) DMEM-F12 C.28 Lases os oo
s Sl Ve v AFBS) 68 i o oy Vo Lo
Ommlosy il 5 NN HEIUL s ) Ssw ST
e TV gl Lls 55 )5Sl s (/Y Hg/UL
s I 0315 S8 Jp 33 Oy ST (83 531 Sl
waxs by bdse Joled b 5 odd ol Slul gl
$lyp b 355 Seedind density o by o Slslsw
b (Iobow G gmmilowsmn 3 3L 350 e «Dliole3T ploui
Aoy 5 5 il S 5500 o 4y JolS LS laee Lo
2 sy Son by B sy S s )
TYF] 3.8 5 550,550

MTT assay
_4a5)_3 A.)T 2 J)bu \.<b J)). dw.v PL;}-‘ 643[\?
dimethylthiazol-2-yl (-2,5-diphenyltetrazolium



Oled g (Giliwwgs buy 3 [(MSCS) Jlowiilyo (g3boy sl Jabuw )y NIT-2 Jolu SolS s yumwno y1 guilieunsST o ] Sl (5 axdllao O

slod ;> aids Vr g asy; DEPC 2y Sbe Yo bacss
ijsbwﬂL@_}Tc,.&Lé)ODWMu\:)\}dbl
b 4 Al edomie O S0 oS b 2 e
4 @500 0wl el gl RNA Cis' )
V) i 55585 2800 oys Y 55815 (6o 2 sl Sopsme

AV 80 351y ps cslo

cDNA
)Y}AJJSLA '/Y L’ «& total RNA )‘ rjfjjgzﬁ \
42> 0 Sde 4 a3 PO Oyl > Les S bslss DEPC
x) buffer for MMLV \ ;5 ((Thermo Fisher, U.S)
9 obj}é\ b RNase ;JL@.A )I.:Jj;‘w 2 C_',.:Aﬁ &i (RT
A Sl Yl s JS e Ll 5o Wl s
w&iws 4 50313 51,3 PCR olSaws 3 1y s g das 2355
adds Vo gam ;0 YY adds Frcam 5 YO adds Vo tasl

LYV] sl e n cDNA B ol esls a5 VY

b

b 0ligo 5 15l 5 Javs eslinul 550 o el
NCBI (www .ncbi.nlm.nih.gov) coluw s w5
35m90 ) osleds s 3 LT Dol oS s BLAST
oY A e G 0S5 CS0 Ja g b sl oS
Aol gls Sl 05 olype 4 035 45 Cul S3 e

300 S 3 e sy gl s 2 b adshe 5 4xildS
5 Ab wn, als P Salr s 31 | 65T O
s enS J W hls doho S8 s 9y mbe
(paraformaldehyde) Jadlls 3L s Sle £+ 03533
290 Bl e 005 S Salr pa Loy F
Ll Saly 515 sadshe 38 JB 1) sk
b Salr o s sl s cesls ot L ¥ PBS
Sde 4 Triton Xx-100 0.1% oaxS ;0058 Jgloes b
COPC W AR W TR EYEIPE T
Olympus 4 j¢>s Olympus IX81 invert cslu 5l
DP70 camera (Olympus Corp., Tokyo, Japan)

xS 3 bl s)ee

3315 URNA ¢l 5
bl aslol Jypl s bdshe 4 RNA gl sl
Vo slacss 4 edd o gadshe e di55 5 s ke
Aoesls 13 B sles 53 4zds O 5 Al 3L (sj.éjjlf
5 A& S Sl Y v erpm s 4d3s V0 S 4 e
Jie Lo o (o ¥ SlasS @ s 2 250 mle
Gpod @ plp V0l A a4 e GBS
=V )JC,.GL»: Yy obﬁﬁjﬂabj)ﬂ Jﬂd_};l{:jﬁ:jj;{‘
B ¢E.:§.> Vo s LY L&u):s B et cw; )\)3
€ Qo 29 @b s 03S SskSle VY rpm
a0 Lol s add i DlS L1 s 53 agd s

e 9D e i) slajely JIg ) Joor

EREN

sl Sl

Nrf2 Forward GAGACAGGTGAATTTCTCCCAAT

Nrf2 Reverse
HO!I Forward
HO1I Reverse
NQOI Forward
NQOI Reverse
GAPDH  Forward
GAPDH  Reverse

TTTGGGAATGTGGGCAAC
ACGGCTTCAAGCTGGTGATG
TGCAGCTCTTCTGGGAAGTAG
ATGTATGACAAAGGACCCTTCC
TCCCTTGCAGAGAGTACATGG
GAGCCAAAAG GGTCATCATC
TAAGCAGTTGGTGGTGCAGG




AR

1799 jul oF oylod (0005150 Jlo (0955 (wlidd Conny j (g — cole dolilias

interest / Concentration of reference gene

ACt Ct (TG) — Ct (RGI)
AACt=ACt - ACt (Controly
Ration = 2-24¢t

Gl e g,
032 S 4 b AL Gla)ls plal 3l
odaliv 9 )Ua.b‘ S48 d‘_}\)& O‘J:ﬁ gfﬂj Lgbjl.ﬂa oyu
J:<)L:o d..w.g'upé\j MSPSSMAJ‘))MWbM
ooy o andlas 5y5e amel> 5wl e ‘SK.AJJ\ Slass
bl SIUT 5o Law o ad eslanal usbyls 5 JUT
Jits iin o sha a3 3 ditaly ke (S0l 332 21

sl

-t

=

O+ Ul Jla 53l ghiie 4 MTT ASSAY ol
HZOZL;MSMJ:

plosl Ll SWiS 4o 00 538y sl S )
i) 2] skt 4 55,081 T 51 iltses clac e 1t
=0be) k03 S rertilze 9ol Gadshs 5 53S)
DL s 3t PA 5 Zapl YF ol s 3550 sl
O V¥ees Ko V0 laclle s SWiS i ol
B FA Sl 15 V005 S Vre 5 VT Cslu j 4508]
Sl s e glacels 15 1) IC50 gl 3 loses
ol 031 GLES 4 5enST O Calises slaclale

120

100

8 g

% cell viability
8

H202 800 uM H202 400pM

. [

H202 200 uM

Real-time RT- PCR

b Y )l S &)« Real time PCR sty
Real ;o smass slacss 5348 JSo o (25,5 &) oo
s SL V4 5 cDNA  J; sl time PCR 1
s el s Sl ) sl Simle pKon s
V(G5 5 S v /Y)

Vol¥se 58k 1Y) Doms el s SL
Mastermix 1x Real Js SL Ve s DEPC J5 Sl
Real time olSiws 53 1) lasss da .Lé ase, time
Sl S5 e 3 S Tun olSxws 5 0305 41,3 PCR

38 sy ot i sad 5SS (g5l 35

La osls g Lol 56T

(Melting <55 la o bodls JUT 51 J3
G us oy PCR 2Sls 2 5 edel Cowds curve)
ol ol OBy B 5550 05 4 b Sy S
3 g a3 o5 ACE 10z Laesls 50T (6l 358 A0l
Slawd¥ sl dS o5 Cty by, o5 Ct Gl
sU6-snRNA 5 SGolgw slaps 5o 565540
Al acalee 43y Olse 4 GAPDH

oo Ol S dloes J g0 b

Concentration = efficiency average CT

(controls) - average CT (samples)
Relative expression = Concentration of gene of

= 24ah
= a8h

H202100puM H202 50 uM cnt(24)

ol 0313 plis Ko 53 48 phaileds il a2iS 1) e J b dasys 0+ a8 W5nST Ol 1 ale s 5 ghaie s MTT iglol amms 1V S5
S ealinul 3y 90 ol ol JeSgs Oladllae gl aSa)lsamslu $A 5 Y E slaple) o dusps 00 SWiS Ver 5 Voo chals col

Y



Oled g (Giliwwgs buy 3 [(MSCS) Jlowiilyo (g3boy sl Jabuw )y NIT-2 Jolu SolS s yumwno y1 guilieunsST o ] Sl (5 axdllao oy

S sl a5 055 adshor Gl oa (23 S5 3,8
Al koo glis 51 Wlsme 3005 slinad (5553 5]
Lid llg e w0y Jabun 55 O 35 s el AS 500
23 R (il 0 ) 56ST (B Slse 3955 Dlee o

sl DNA s 55k (55015 @3&8‘}

o et sla U ghos 5| RNA o5

CDNA i Gl 5 035 S50 (255 CokS 5 oS

S Olebsl sl a 5ys8s 2SN g b ASL o nlie

OMis 38> dmlee jobate 4 e 5 )00 SN S

s o3 5b 450 RT-PCR el sl Jol s RNA
OLES 1y ol C\fwl Ma ylie et 5 b gl ams

osliiul LSS e 31 L CDNA 4. (6l oS das o

R

Real-time PCR @L:s

sl el # gl s lad e oale T oyl el sl
Slabses . B S Hls 65St Ol IC50 slacale b
(3,0l 13 503) PCR lodily 5 Comens odins plis o3
AL e (93 J13503) sl s PCR Cnliais (ieen
s ol oy poma ) plal Ly STy bl (e
&> ook o=Sly das e OLES - Y FA e L jlases
B sl Sy (Sl C damn 5 Sl 0l ol T IEARW
i DO TR S AR PG >1 P V- E ORI B PR e
o Jolse aen g 5 ol oy il A 4 S0l sl
338 oo ateins ol Sl s g0l 55 s cDNA Hluis
N | DNACLLE & L il Jool> sla CT o
Al a S o i3 L S s
YT L odal Sy sls €L eSSl @ a5 b e
Gl S35 oS Sl 3)lpe s 4 LSl o0 VY 5
S35l 31 GG 5 ens Olnedl LB L ct () ding ol
Wsad K aigas plo HUS (63 b (e )3 AL Llg e
g 0k edls 513 oa KU CDNA gy 5 e J 8
Sl o3ls QLA Ml ) Cdlae () B3 IS Slases

DNA Ladder &..3 @l:é
WO chlE glhe Lol gbdsle Sl 3 e
393 35S el A6 gt 4 4550mST )Y g5 S
)\ Lﬁgﬂ DNA M‘J’é a dj.Lﬂ ))I.;j.ﬁ Bl m.:lbdA S
WS Sph o Csoes adghe ol a5 ol
Sl Jle 53 &S DNA s 5 Sl (6551 51 ool
e AN o Jlb 51 o (o 55 5 dmdes ) e 3T Jul b
« (CAD/CPAN/DFF40) sl s, 3lSs el sl
2395955 e 19 3 2 90505,S DNA dasluls als
5 oS slml padplSs dim b Gl Dl 5 ey
J5 695 2 5588 7N Aoy 40 S 3l e Juol> Dlakab
5 %;a\) 4 oS Aol sl %;:b.sj RS ‘ﬁ)ﬂ‘ 8T
S5 BB (535,55 sla Ik 53 DNA (5 gy (555
.J.i.>J§ odalie UV O 29 \S‘de QL<:-N.>).> J}% ol
dj—l-“ BEER) 4;'.9\3' u,l'..hls dj-\—n’ V.>r.>- )j:.;ﬁT f&'& BE)
O ) At Lad iy Jorlie 53 gl oo candad ankad g olls
4SS Gy Sosar Jshe FT s 5 5500
LSl g gl Jeb 53 355 40 ool Ceod (i
oy ol oo ks Jshs 9l andad ankad 51 48" s 5

g oo pan 5 g oo ool daoasSU

DAPI staining /%, \g}ﬁ:x‘i oy
513 DAPL (65061, oo odds e sl g
0 Ky 555 Skl S5 ol Slad ghas 55 @Bl s S
Cad SO5slshnse DL 5 Abe SR as G0
3350 paiis B (odd o5 oS5 5 (ST )
el o 55 4 0 (ST e Slapsypes S oSl 0dls
655 wd wlie Oy Ode y Sl )y Lisd
Sl Ky SHES g 4 Jby gl
ST NP RCON PR PRUNRPRES FIPH JEN AWy
23348 0 Syl Sk wen DAPL K505 55 5 5

w)ﬂbw‘).} D-L&Jl}:—;\ A:)\ﬂ:.*s d\jsg;a s..‘djgmvjéﬂ


https://fa.wikipedia.org/wiki/%D9%88%DB%8C%D8%B2%DB%8C%DA%A9%D9%88%D9%84
https://fa.wikipedia.org/wiki/%DA%A9%D8%B1%D9%88%D9%85%D8%A7%D8%AA%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%87%D8%B3%D8%AA%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D9%86%D8%AF%D8%A7%D9%85%DA%A9
https://fa.wikipedia.org/wiki/%D9%85%DB%8C%D8%AA%D9%88%DA%A9%D9%86%D8%AF%D8%B1%DB%8C
https://fa.wikipedia.org/wiki/%D9%84%DB%8C%D8%B2%D9%88%D8%B2%D9%88%D9%85
https://fa.wikipedia.org/wiki/%D9%81%D8%A7%DA%AF%D9%88%D8%B3%DB%8C%D8%AA

oy IP99 srly F oyl o150 Jlow st 555 il oy iy 3y — il doliduas

Ladder

—

013 3Li5 5bn 3 Oy gas ol KoKl ST ST b 0k Lo (o ks DNA _SanKl asndd gl s ¥ 5580 2500 1Y S8

Il 53 glad sl 0l Lo (5t 4 gad Sl 0 03l LS G 55 45 ghailas J 28 5 0kl jlas (5la 503 DAPT (g5l K 1Y S
YU 550 055 b olalad g YU i ;3 DNA (5l dnkad andad .kt 535 5 ok dndad ankad a1 45 s g0 OLES 1) 5 45 59
ooyl S 0l b3, (),s DNA LADDER ASSAY s .ol (655 521 5531 JJshon S0 (612 (5,550 Lo g ¢ o095 5208 5 05100
ankad ansd b 3 555 5T e 5 355 00 k3 355,50 51 (3B Jalw Spn 515153 DNA oy 155 48 oloniT 51 el ol b ool T
A5l o v4+ dna Ladder assay < Joe 322 DAPT (g5 S 31 o3lial al by T Bl (o dr G

S ol (61 (5SS S, Jgl Sl 15 55 L okl jlas 45505 5 (Cnt) J S s 46503 51 RNA o] el 50 1 ¥ JSKS

BEYIY-N



Oled g (Giliwwgs buy 3 [(MSCS) Jlowiilyo (g3boy sl Jabuw )y NIT-2 Jolu SolS s yumwno y1 guilieunsST o ] Sl (5 axdllao oy

GIL S 51 OLEs Y (YL 260/280 OD l5e 398 g0 0453 45 ) gl gad Lol jlacd 9 J 23S 45 903 ) o4l & Pl RNA e ¥ Jgd=

L3L o 2Pl RNA

G goi gl OD 26/280 Ng/pL
&by onilye J sl Y.y rvi Ng/uL
63551 OTL ol e @5k ot ze Jshor TV AV Ng/uL

o Standard

M Unknown |

b
¥
o

l
=]

&)
w

K
i

Threahold Cyele

K
[a

kR
Y

o,

=

p LUt g g i iiddlii]

-1.5 -1

L o

Q.5 1 1.5

Log Starting Quantiby, copy number

- SYE RS

PCR Standard Curve

Realtime PCR (b_r.';‘je;q&lwqdﬁsd}QéCDNAdeﬁdjb 3 fb...;lf - Realtime PCR 5l 65kul goeis.:

EmlGE. 75 RAZ=m]l 000 slopes-3.483 w—dinteZa

: Gapdh-Bustani.opd

o s

el C——-ﬂ-\-}J‘)j&S uﬂ‘

Amplification Chart : Gapdh-Bustani.opd

2500

2000

1500

1000

PCR Base Line Subtracted Curve Fit RFU

@
=1
a

1241

Cycle

P ) S PRV A PR\ P PR PP Sy J\ew,u,ug,wm GAPDH 55 | Real time PCR &S5 soeie 11 S
LS e sylaslial eal 35, sla eDNA 4 b 0 YL 4 Y0 gl Ct .ally o o0l jles sladipes 515 YY G YY

Joles 3l (9oL 2w rf2 35 ol Osee sl 3l 2925 b

C,.A_gu P L}AK&L»L& )jﬁ!.a “ Sl 03l ))S.lﬁl la
Sololims bl s s oo pLAS 3 IS s andlas
B ol 5 3 3y ) o o 035 0l A o
3k Gadsln ol )3 il & Cuaslie 3 (6505 s

AL il 5 g

ot bl (polaisl 2SSl pleabl slate 4
odal g V.ahous keeping () 4 by b S 05 ges
e 53 sk o GAPDH 05 bsl 3 5 558 s
S 03 a5 pslailen il a5 93 somte [USTs e
Laigad aan 4 gy o Lo 5 (658 S 9 g 055 o0 ok
Al g ol IS odas LS



IATA] 199 5l oF o lacss 005150 Jlaw iy 557 ol Camay § sty — o dolilia

Met Peak Chart : Sapdh-Bustani opd

[ —

ARFUNT

55 B0 &5 7o 75 &0 a5 @ o5
Temperature, Celsius

JS.."mQ}JgjﬁW‘,}SJeM:QW&dh Loy .RealTimePCR(\géULad_,.Lw,Lq.gjlm;’a}sdmapzvg}&i
dﬂsdhd}d&.\gdﬁ‘e@ﬂiﬁfiﬁ}ﬁbﬁb:}b\&AgASJJndaQWbJL@‘&}S&Q\Aé}Qﬂde:!M AL e
il o 55 s CDNA (5. e

Normalized to the GAPDH
" 4
§__’n 3
.5:: 2
2 2
0
Nrf2 Nrf2
CNT H202
| W Series1 1 3.160165247

Y& Sy (5 ) ms - 5lond 97 5 50T T 36 Lo Ol gl o goriilie (63l sWad s 53 IFE2 055 5y Ol 13 503 A K2
IS L Y Kol sdal oy 31481 ) (23S 513 rowin 5, 90 Real time PCR gy 4 &5 0l S sk Oljes 5 Lk jles Cools
905 31 i ol s ¥ 30 s g sl Sl L0 ol 9 65T O 5 las 53 P2 (35 5 Ol ol 0 0303 OLES oS ) ghaslas (Wil 0
.C,wu‘ oudj&s

Normalized to the GAPDH

1.2

7,

@ 115

%D 1.1

G 1.05

S

= 09

lg HO | HO I
CNT H202

| m Series1 1 1.180992661

Nyt 5 ok jlad Sl Y § Doy Lad phos e 5L 9511 o sl 56 e gLy gWad s 53 107 3l 3l 1 503 14 JSC2
G L CT a0 (il oo 51,5 5L Y uKls ool sy 31481 ) (23,5513 iinn 5, 90 Real time PCR oy 45 55 Ol &) i
ol 0kl ¥ 5 GAPDH 5 4



Oly%ep 9 (Sliwgs b 1 [(MSCS) Jlowiilze 50l sl Jgbu 3o NIf-2 gl SClSms jmmo 31 guilonST oyl 156 (g anlllne or

$bdshw 4 in Vitro s in vivo ys | ol sl 330 MSCs
S ok Gadshw 555 e cpl L L[] wsls
'd&ibb )‘ )L.:af.» 45.3‘.’% &:-Qg.\mi\ .k.:}r.ﬂ Br lejsdw
O g il oo olgdl gl plSeulu 5 (5aS] ST sl
sl Coand ol lasss olen 5o 5 Lpsks plss b
Ol a8 &S Lgd oo Johow Sio s oLy gladshs
axtlas B .[YO]J.SGA D g )L’.‘“"f L;S_,—Lw QLG)) BE) b
NRF2/ pIRESneo2 ;555 3l ohlSes 5 Cao ¢ K
M) el il 55 ad sk (ludisils ) shes
9 LE;:*:H Jol> le.ﬂ Iv] J.."JJS ol
O Ol Cod A )3 WAY Jl s (LIS
Sk U Jltlhe @il sladsbe 53,5 by
Cenglie ol 5 Jslo sl Ll )5k 4 HyOs aig
ey 42 31 ol ST ol il 03
w2 HoOa b poctilie lad o 08 (b o2 oy oS
odinS ST sl il 53 LT Caaslie 5 Wy il
35d o 0 dld bk e S sl Jsho b anslas s
L aS desl axdils LT pled CullbB s ine 36 4SSl o5
5 e e G Db Sl booandlas
L agle 3 e dlealilie (ool lad s iy 1 56551
oS Loy @ b @y g ols el s3lnS) 2l
2 Gl I3l Cose MSCs s (536451 sl

ol 365 les 5 sldanST il ol

uﬂj@a\ ﬂ‘ﬁ)) Ceoglide &BJM &LAL&)}L.\A @
05 adlae 4 s 3l ladge bws silas)
(M) 51 glaoys 31 (S oS ks nqoi ply (¢ S0
ol s glis 0y el Ol Sl el slaesls L
L nrf2Inqoi _J g SI&ss poms Lilsis 5310
ol N 5 GAPDH ()5 4 G b CT aon .S Jleé
S 0k Hlad (Sadised 55 NGOI 5 Hlo Cnd sl
MJ‘MJJQLLAS"J)‘J:‘:‘?’J’L’) \Adj;\sm‘}a.’m
h:),.n,ﬂ}r.ﬁ
.J:;u.a
Eou

sy olas andlae -pl olo 5l feol> glaesls 3L =k
ol SIS s Ll NS o
5 b ) ol sladskw 5 1S Jle 1, nrf2ingoi
4 ol 3k Sladshe duled s |y ol e
g LsLa.,\:JJé 9.19 39l bl ‘_;ifa}’); Sise
sbedsl a4 (godx el (ilsp 5 CLS (o8
Ll of 580ke 5 W aS 558 0 5)ls oeiilie 5L
3 ane) 5o gadae s anllas pl sl das 0 S
Sl ) Opgo portilin ool ladslo gli: -
Sples Cud b Lﬁ)iﬁ-’ b anllas Laly en 53 [V4]

Normalized to the GAPDH

20
(72}
o 15
2 10
[}
8 s
o 0
- NQO | NQO |
2 CNT H202
m Series1 1 18.12614216

O 3 Bk slad Sl Y & Sk a I g 5L gl sl 56 s 95Uty (glad phs 13 BGOF 3Ly O30 Sl3 905 1) + K02
(Bl oo 1SS0 Y Kls oal oy slitel) L3551 3 owinn 35 0 Real time PCR sy 4 55 0l S pond



oy

1799 jul oF oylod (0005150 Jlo (0955 (wlidd Conny j (g — cole dolilias

2 LK 5 Robey aaly cer jo0 Ll 2B
S Ldewy aS ol @ &;L:“iuj b o> YAl
o\me&;\iﬁjﬁg«.{_@" ol 5 531 0ST (la o sl
iy s> MSCs g0 0 ol BYs ) Sl
b Slsmmen b andllas 454:_&\%,@ Lsey 3 g 2l
Ole 355 axdlae 3Y 04 Jlo s ohKen 5 Qiao[Y+]
33 e b Jolse 5 HIF- 105 Nif2es %8

10T ol G5 88 s Syl Chlis slani] 3
il 53kt Syl il Cnglin , delias

bes Djslee b LS 5 Xiang [YA] 5)ls LA
ladslo b axlilie ok gbadgha 31 Jool> S
hb i O3S 3yaS Ll 3 s oS 5 Sliae
@l glad g g Sloas dsly plis sy
26 B aliae sadslu 5l Chailbws 4 oo pendilye
[¥V155,5 0 5 slemS] oyl 3 (520 5550 e
NIt o5 ol Sl il a8 5 S 518 ohen 5 o3lydames
Ol ORIl Cel eenlile ook sladsle s
5 sk Canglie 3 5 sk ) )3 SOD1&2
5 Cao s andlas [YY]s,5 < lag Sssl Sals
gskie 4 NIT 2 gLy il 51 Yevo Jle js ol
o3l 53l SV el 03 s Jhow (g 3lakiasls
Aol L il [Vl slmean Lo anlllae Ly a8 s 8
b S s L5 (0 53lemS] o S
S Wlge ol e Jol 5 1S Jleé |y Nrf2-Nngoi
s Sl b by diled sl ) o fnl s 3,0
4 JoSa 5 gl ailins 1T G b 5l s
a5 Bl Sle s Jl oL Sl ) shate

b Ll alii)lS aelill 5l e e ol
- ol dly oSl ol&Lils e gy Ly
ble hagsy cnl 53 &5 Sles (oaled 3l abemgidy (3L

AT o Jee S5 5 i 300 650

ol g sslAlSt el 4 5 e MISCs o glis
L [Y]as s adphals anslie 5o MSCs sl ol
s S 48 2a03 5L vk 55 NIf2 5 Slas 4 - 5
5MeS] sl Gl Ly Sl slag)ls 3 2155
OSee NIT2 0> 51 Py olg ¢ A8 0 Jos 513 5 S50
DIA] WSl adls 2a gloys a4 Cwglie Aol 5 Sl
S Sl ok S 3l 0l alid slSe S 551 0
Sl Jse sandilie (3l Sadshes 350 05 (55
Lo 5 NIf2 jegie glas Sas 3 S« s b
Oly 45 w238 slgity b ol @ amg b RBY-]
S 5kt Jb 3l el Ko s MSC Loy Nif2
S (Sl ol Sl 3 0k (532000 (s
2l 03 NIf2-MSCs Coslas sl  Jloz! MLK» 93
oNen NIT2 S (Jgl 23505 395 5 Cilises sla 25
andllas b a8 S (i |y 5l Ao (slagy ) (A el
NIf2 55 008 Cliblons uslSo [A]5)l3 Slpeen L
b oSl S s syl s b el Kes
ole 36 Sldlas s olKen s Kim [YY] us S5
AV 9 55lnS) (s il 4 Gy 5 Nrf2 o5 25 S
355wl e 4 S a5 050 o W1 Jobe 6l
ran by gl 6l Bl O polbe 0Ly 5 235 ez
22 dsk pslie o pme 53 035 515 s 4 [VA] Al
& Sely Shagmse ol oS S| Jalps il
4 NIf2 |y 53eeS) ol 3 6585kl sl 050!
S gl 4l 5 AN S, S ol
Surh [1] Wles S sl (gl edds Clabloes Hlins V‘“‘“’L{”
L3,5 ol 355 Olallas 53 Yoo A Jlo s S
E2 (NIf2) glawan ;556 4 by o glanan ¥ ol oS
Sla il il 5o Chails Gl o 5sy 05SE L
Slyrar Lo andllas b a8 Conl silaens) 5 Sy S
-wﬂ, Lol denST (5T oo 5555 el NIF2 [Y0] 5,0
23 o M Calg 3 &S sh e pae (213 e gla
Ll Ladsho 53 gil0nSt o mal 31 S0 Oleds &y 585
Jolse [YA] 3)ls Slssman jools anlllas L aS uS s
S5 laes 2y 55 MSCs )25 Sy 5o (e



Oled g (Giliwwgs buy 3 [(MSCS) Jlowiilyo (g3boy sl Jabuw )y NIT-2 Jolu SolS s yumwno y1 guilieunsST o ] Sl (5 axdllao OA

[11] Chandra K, Syed Salman A, Abid M, Sweety R,
Najam A. 2015, "Protection Against FCA Induced
Oxidative Stress Induced DNA Damage as a
Model of Arthritis and in vitro Anti-arthritic
Potential of Costus speciosus Rhizome Extract".
International Journal of Pharmacognosy and
Phytochemical Research, 7 (2): 383-389.

[12] Fukuda K. 2001, Development of regenerative
cardiomyocytes from mesenchymal stem cells for
cardiovascular tissue engineering. Journal of
Artificial Organs, 25(3): 187-1893

[13] Gems D, Partridge L. 2008, Stress-response
hormesis and aging: "that which does not kill us
makes us stronger. Cell Metabolism, 7 (3): 200-
203

[14] Inoue F, Ahituv N. 2015, Decoding enhancers
using massively parallel reporter [13] assays
Genomics.;106(3):159-164

[15] Iwase T, Nagaya N, Fujii T, Itoh T, Murakami S,
Matsumoto T, et al. 2005, Comparison of
angiogenic potency between mesenchymal stem
cells and mononuclear cells in a rat model of
hindlimb ischemia. Journal of Cardiovascular
Research, 66(3): 543-551

[16] Javidnia K, Miri R, Amirghofran Z, Jafari A,
Amoozegar Z. 2004, Cytotoxicity and
antimicrobial assessment of Euphoria hebecarpa.
Iranian Journal of Pharmaceutical Research, 3(2):
75-82

[17] Kensler TW, Wakabayashi N, Biswal S. 2007,
Cell survival responses to environmental stresses
via the Keapl-Nrf2-ARE pathway. Journal of
Pharmacology and Toxicology, 47:89-116.

[18] Kilroy EG, Foster SJ, Wu X, Ruiz J, Sherwood S,
Heifetz A, et al. 2007, Cytokine profile of human
adiposederived stem cells: expression of
angiogenic, hematopoietic, and pro-inflammatory
factors. Journal of Cellular Physiology,212(3):
702 -709.

[19] Kim Y], Baek SH, Bogner PN, Ip C, Rustum YM,
Fakih MG, et al. 2007, Targeting the Nrf2-Prx1
pathway with selenium to enhance the efficacy and
selectivity of cancer therapy. Journal of Molecular
Cancer, 3(2):37-43.

cl:.o

dhor 0355 (oo Sy WWAVp (o oz b G2 [

b 4 Ho0s i glaollil dlalil ol b

el Rl s Swslie M 5 (ol gl

e S lod (@B 0)33 (O gy wllad (olaS)

YOO-YFP Slmin

$3Bs1 S0 AYAY.S ool el oy (ol G e [Y]

el balpe 51 dlaciile 3l gla gk &

0 S lad (@3 093 (- hagh aslilad il

Fo-0YOlin

[3] Aggarwal S, Pittenger MF. 2005, Human
mesenchymal stemcells modulate allogeneic
immune cell responses. Blood, 105(4): 1815-
1822

[4] Armesilla-Diaz A, Elvira G, Silva A. 2009, p53
regulates the proliferation differentiation and
spontaneous transformation of mesenchymal stem
cells. Experimental Cell Research, 315(20):
3598-3610.

[5] Barry FP, Murphy JM. 2004, Mesenchymal stem
cells: clinical application and biological
characterization. The International Journal of
Biochemistry & Cell Biology, 36(4): 568-584.

[6] Braun S, Hanselmann C, Gassmann MG. 2002,
Nrf2 transcription factor, a novel target of
keratinocyte growth factor action which regulates
gene expression and inflammation in the healing
skin wound. Molecular and Cellular Biology,
22(15):5492-5505.

[7] Cao TT, Ma L, Kandpal G, Warren L, Hess JF,
Seabrook GR. 2005, Increased nuclear factor-
erythroid 2 p45-related factor 2 activity protects
SH-SYS5Y cells

[8] against oxidative damage. Journal of
Neurochemistry,95(2):406-417.

[9] Calkins MJ, Johnson DA, Townsend JA, Vargas
MR, Dowell JA, Williamson TP, et al. 2009, The
Nrf2/ARE pathway as a potential therapeutic
target in neurodegenerative disease. Antioxidants
& Redox Signaling,11(3):497-508.

[10] Canella R, Benedusi M, Martini M, Cervellati F,
Cavicchio C, Valacchi, G. 2018, "Role of Nrf2 in
preventing oxidative stress induced chloride
current alteration in human lung cells,” Journal of
Cellular Physiology, 233(8): 6018-6027.


http://www.ucl.ac.uk/~ucbtdag/Gems_2008.pdf
http://www.ucl.ac.uk/~ucbtdag/Gems_2008.pdf
http://www.ucl.ac.uk/~ucbtdag/Gems_2008.pdf

AR

1799 jul oF oylod (0005150 Jlo (0955 (wlidd Conny j (g — cole dolilias

[20] Kinnaird T, Stabile E, Burnett MS, Shou M, Lee
CW, Barr S, et al. 2004, Local delivery of
marrow-derived stromal cells augments collateral
perfusion through paracrine

[21] mechanisms. Circulation, 109(12): 15431-1549.

[22] Lee JM, Li J, Johnson DA, Stein TD, Kraft AD,
Calkins MJ, et al. Nrf2, a multi-organ protector?

[23] Lee KA, Shim W, Paik MJ, Lee SC, Shin JY, Ahn
YH, et al. 2009, Analysis of changes in the
viability and geneexpression profiles of human
mesenchymal stromal

[24] cells over time. Cytotherapy, 11(6): 688-697.

[25] Mohammadzadeh M, Halabian R, Gharehbaghian
A, Amirizadeh N, Jahanian-Najafabadi A,
Roushandeh AM, et al. 2012, Nrf-2
overexpression in mesenchymal stem

[26] cytotoxicity. cell stress chaperones journal, 17(5):
553-565.

[27] Morigi M, Introna M, Imberti B, Corna D, Abbate
M, Rota C, Rottoli D, et al. 2008, Human bone
marrow mesenchymal stem cells accelerate
recovery of acute renal injury and prolong survival
in mice. stem cells journal, 26(8):2075-2082.

[28] Oliver MH, Harrison NK, Bishop JE, Cole PJ,
Laurent GJ. 1989, A rapid and convenient assay
for counting cells cultured in microwell plates:
application for assessment of growth factors.
Journal of Cell Science, 92(3): 513-518.

[29] Pagani FD, DerSimonian H, Zawadzka A, Wetzel
K, Edge AS, Jacoby DB, et al. 2003, Autologous
skeletal myoblasts transplanted to ischemia-
damaged myocardium in humans. Histological
analysis of cell survival and differentiation.
Journal of the American College of Cardiology,
41(5):879-888.

[30] Parellada M, Moreno C, Mac-Dowell K, Leza JC,
Giraldez M, Bail6bn C, et al. 2012, Plasma
antioxidant capacity is reduced in Asperger
syndrome. Journal of Psychiatric Research, 46:
394.401.

[31] Peterson SM, Freeman JL. 2009, RNA Isolation
from Embryonic Zebrafish and cDNA Synthesis
for Gene Expression Analysis. Journal of
Visualized Experiments, (30): 1470.

[32] Qiao W L, Yin H. 2009, Genetic ablation of Nrf2
enhances susceptibility to acute lung injury after
traumatic brain injury in miceExperimental
Biology and Medicine, 234(2):181-189.

[33] Reisman SA, Yeager RL, Yamamoto M, Klaassen
CD. 2009, Increased Nrf2 activation in livers from
keap1- knockdown mice increases expression of
cytoprotective genes that detoxify electrophiles
more than those that detoxify reactive oxygen
species. Toxicological Sciences, 108(1):35-47.

[34] [30] Robey TE , Saiget MK, Reinecke H, Murry
CE. 2008, Systems approaches to preventing
transplanted cell death in cardiac repair. Journal of
Molecular and Cellular Cardiology,45(4):

[35] 567-581

[36] Romanov YA, Darevskaya AN, Merzlikina NV,
Buravkova LB. 2005, Mesenchymal stem cells
from human bone marrow and adipose tissue:
isolation, characterization, and differentiation
potentialities. Bulletin of Experimental Biology
and Medicine, 140(1): 138-143

[37] Salgado AJ, Reis RL, Sousa NJ, Gimble IM. 2010,
Adipose tissue derived stem cells secretome:
soluble factors andtheir roles in regenerative
medicine. Current Stem Cell Research & Therapy,
5(2):103-110.

[38] [33] Segal AW. 2005,How neutrophils Kkill
microbes. Annual Review of Immunology Journal,
23(5):197223.

[39] Schwartz L, Maitournam H, Stolz JM, Ho Ba Tho
MC, Halphen B. 2003, Growth and cellular
differentiation: a physicobiochemical conundrum?
The example of the hand. Journal of Medical
Hypotheses, 61(1):45-51.

[40] Surh YJ, Kundu JK, Na HK. 2008, Nrf2 as a
master redox switch in turning on the cellular
signaling involved in the induction of
cytoprotective genes by some chemopreventive
phytochemicals. Planta Medica,74(13):1526-
1539.

[41] JA, Chen TL, Jiang J, Shi H, Gui C, Luo RH, et al.
2008, Hypoxicpreconditioning attenuates

hypoxia/reoxygenation-induced  apoptosis  in

mesenchymal stem cells. Acta Pharmacologica

Sinica, 29(1): 74-82.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliver%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=2592453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrison%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=2592453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bishop%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=2592453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cole%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=2592453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laurent%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=2592453
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2092448
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2092448

Oled g (Giliwwgs buy 3 [(MSCS) Jlowiilyo (g3boy sl Jabuw )y NIT-2 Jolu SolS s yumwno y1 guilieunsST o ] Sl (5 axdllao e

[42] Xiang MX, He AN, Wang JA, Gui C. 2009, cells on cardiomyocytes. Journal of Zhejiang

Protective paracrine effect of mesenchymal stem University Science B, 10(8): 619-24



6 Journal of Developmental Biology
Vol. 12, No. 4, Autumn 2020

Study of the effect of oxidative stress on Nrf-2 cell signaling pathway in
mesenchymal stem cells (MSCs)

Bostani P.!, Khojaste E.?, Ahmadizadeh Ch.*

! Departement of biology, Bonab Branch, Islamic Azad University, Bonab, Iran
2 Departement of biology, Ahar Branch, Islamic Azad University, Ahar, Iran

Alavi Moghaddam F. S.}, Hashemi M.”", Siyasi E.?

" Email: dr_ahmadizadeh@yahoo.com

Received: July 2020 Accepted: January 2020

Abstract

The study of mesenchymal stem cells showed that induction of autophagy in MSCs increased
sensitivity to oxidative stress Maharatophagy induced resistance of MSCs to oxidative stress and
increased survival of MSCs compared to control cells. The aim of this study was to investigate the
effect of oxidative stress on the Nrf2 cell signaling pathway in mesenchymal stem cells. The present
study was conducted at the Pharmaceutical Micro-Technology Research Center of Tabriz Medical
Sciences in 2017. In this experimental study, mesenchymal stem cells were cultured in DMEM-F12
medium and after trypsinization, re-culture was performed and the fourth cell passage was selected.
Then it was examined using MTT assay method. DNA extraction was performed from treated cells
and DNA Ladder assay was performed. After cDNA preparation, the expression of Nrf2 genes in
mesenchymal stem cells was measured by real-time PCR. Data analysis was performed using SPSS
software. done. The results showed that oxidative stress could activate the Nrf2-Nngoi cell signaling
pathway and that stem cells could inhibit stress through this pathway. Therefore, it is necessary to
strengthen this pathway through dietary antioxidants and supplements to increase the effectiveness of
cell therapy.
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