WA Sl [V osled | oiin Jlo | Lad (K p oo o255 doms

Obled 9 S, iy pib

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

gy s

Sobes s ol 1o C-Kit (5 b 3 (09 595 O juao g Jlgyu] (55190 Jawgie 9 Wl ¢y yod 4]

o SBpige A8

T SSl508 r9p ¢ SlrmlydT e somxo ' plod o o ¢ SLSy Ly o

Il el e oDl I3 ol8zils (535 0 (3l a5 9lg o559 (S 55090 b 05,5 =)

YA/ AN F rallie 5 pdy )l

Olpl eyl ‘ga)L.a‘ o\ﬂ olBisls «(g )l axlg (339 S5 8 09,5 =¥

VWA IV callie cdl s gl

oS>

S ezge (858 S s SigleSaly 5 Seimle Sy Ll 5 e0n <l ool sla Jske (n Sntes CKIET laJolu 1 8UB g d)
sdshe 10 CKit o5 Gle » e )55 SBras g Jls il lon Lamgle g wad (el Jole 93 S (o) Saals aslllas (nl 098 o0 Lo ok (0

Ll 00U b sl hee L8 g0l

OeesS 555+ lamgie 1 o3 (rasS 555 (el 1 J 7S 09,5 O @ (ol jebay Jlu 95 350> i 315 s 03le (o (g o TO a9 g Olge
598 Sygon ain 13 59, ¥ (025 Sloeg,S )0 i Gjs e BkS o il A a5 ke To e ) (iegS 595 WAL o (0T y9SH S (2505
Jees 5 (59 Wl 5 Langile Dl 50 bl ¥ tin o g atia A S 09,5 55 58 08 S8Lys Gl Gl ples s Gl 095 o ool

s (g 5ol el 2l (gl sla sl ;5 CKIL (5 by 5ol 5 (el a0 BT 5] ey el FA L0605 0y e
s 03,5 eSilie Zuls (5 jlolime (LBl (P=+/+ o) 7S 09,8 4 Cund CKIt 15 Glo Gl (aesS 55 05,5 50 4 by i mls s
S 09,5 53 CKIt 05 Gl Oliee (RPN e SYL P/ 2 V) S0 J3uS 5 (dlos cimagS 555 (soog S 51 VL (5 sbine jsbody (oS 55+ lawgite

(P fe V) bl BT ppngS S Hyas

Sl ol ol sla sl (e (g yloline by Jlg il (s5lse phate 1 ped plomil b ol pen 5 loiia (esS )5S plite By 15 S Az
el o3 Dby ainly (A8 ool sl sk (i plaie Gy el S0l 50 B (g3lusl g ey 5o Wil e g GO e

2 oh9e eeld okt (sla sk criegS )5S i 5 lawgie ( ped guadS CladS

4z o 45 (CSC) bs soby slaJobs 50 L 5 iy
ool cnl (F) 595 o Lai> wilond asolejle b
Jlowiilie gobay sbo sk ¢ SCa-1+ c-Kit+ Jolis ol
5 C-Kit+ .oswa (Cardiac Mesenchymal Stem Cells) _Js
5 Sl 5 qudsd slaSile &b I aslys e Sca-l+
B sladsho ar nlos Coll izmen 5 255 095 bl
Slo alae sla ok 5 JWligoil slaJobo docmnle oS5
(F) Bgs plase
Cokitr L5iiign b sk a5 ols ol 5] asllhe
o] i b JoboS5 S Sy ol 51 ol B
Ol 55 Slgem laae (B) 953 o0 (3 5 by Slola
Iy CKit+ oyl aiiles B o gols sl Jobw g a5 wSols

FA

doddo
oSy Jlo 5l 5 odl ol JSte B slags o
Shdele Ghglego)ls 5 (b S aiiin oz il )0
2o Cobls g cal ail ke SLlS plasl S B oS o
b8 Yol a5 5,5 sl 1) Lol cnl cedd 13 Comgragss S
9 sbeoin ladske ololid b (Y) ol pdisass 5
Gz sleasy o (Cardiac Stem Cells: CSCs) s sols

oSy (535 10 Bl 5 9l (o259 (S5 e 09,5 s lod (paie > 1 g Okiunns 93

Email:hasanmatinhomaee@gmail.com Sl el e sodlsl ol

journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

I8 5ol sladshw s 995095 9 I (S S

n‘ﬁ-\)Le_:|\AJW|V.ZA.®JLA|LJJ<JA}.“€)190KJM'>U~M

Sl 0als 3,155 .(VF) wdl o slast el lay 31 5095 e
B (K g 02000 S92 | (25559 3, 8es (095 555 &5
oS oS 5 i Sldlas (V) 33wl ge b a1 (e
Opyes 85 a3 oo Lad 390 9 B 0 Slas (59, (095,55 9
ez ol oSles RlBl cage eesS )5S Bras g plie
g (V) 09800 B9y JLbgail o Shos (roizran 5 (V1)
ol sladshe 55 ores5 )55 5 (S 55 Sl oS
el 005 oy B

51zl o Gl s b bl (glnJplos 5e5lnnST comns]
Oy wiile (6 m b Lo 9251558 slags Lo (Lol Jelse
i 0,8 0 LS5 (Bg50 5 ol slags lons a3l
do,e ;o zrhe onyy I gadls (YY) cul geac
Gl Gz oy 0l b cwl glea codle g Culilage
Ul 70 oYL Comar coats] Jlo B b aS 5950 055 (ypass
Sobod o bl 2 58 Olpl 00 (YY) 05800 20 ¥ Gl
ol 1) oS Camaz duoys AIVE (lareadls TR L
Comaz duoyd Vo AFee Jlo b conl oals 00,61 gl g0
9y N9y 8,5 Kl 5o b (YY) aies LStas plaiells 1) a8
9 9y sz slaplly Ghals g garells Coxer w4
@ arg plelle o gepe laglen i Sl
Sl 15 958 wsmme D550 Sy gl giluniallss
Az dg s 45 Cawl ouls cely lacals jo ot slos Lo
Dg o)l Cudle 5 loys Bro Jloys 5 il

oDl 25 | g Laim s (g yo3 45 0 _so Lt Slalllas
Y)Y S5 s0 oSl T slml wile 5 0ads By e - L8
5 B Cdles p asS )55 Bran g ped D Sl Jg (VT
3 Figr Sl 4y 5l g 48518 o) 23)90 oS 350
0095595 P O9ST Geizmen 09dge ulen] o)
Sl oaiiplosl ekt sl Jolw 5 Sov Codlad Lol par 055940
olesed GOk Gdgl sl 5 @20)S (o Lo g (o
B ool sladobe 1) e 555 Bran g (nped ole 9o
2 Sz o8 ol @l g s b g edges Giulejl o slabys
5 il sleanie fall 5 (8 OSs l (6pSiny
oyl lazalls el

L gy g dlge
b‘).» (o ool LS")M 6me5ﬁ g}""bﬁ)" U"‘ 6)u1 AML>

journal.fums.ac.ir

Sos |y wor (S93 B9,0 9 (ol abae calu g aws il
Sl 50 sdee jsbay a5 C-Kitt sl Jolw (F 5 V) wles
odydaml B g5lsl yo (V) cal Sl oy (g5udao
Om w3 o0 ol (S Gl IS (V) v9d e Gl o)lgs
Slseesid)lS 5 oie 9 3l (oSl o551 (S5 glas Lo
0al 58 (A=A) o)l vgg bL3 )l c-Kit+ olaws uli8l 4
Sl 0 2o, IFD 5 ) Gl 4 biawglogs,lS a5 ol
3l o Sl 5 Wgd oo silegd S VO LY
sl ol ok e b 3 i Bl sla
S Oledr @szo,) )0 Sezee eesS)sS (V) Wsdiee
305 bt s lSlas Sl s S
Sy ol a5z (V) el oabaislis ofj] sla S50,
@90 9 Sy JW aw Jolds Sgid (b SleS 5l eg S
1 G5 959 s 35 S5m0 1 s 55 S 355
VT ol U1 (55555 (S 55 oS 05 ot 5
Ao Sl Ghls sS85 a5 ol oals lis o yisles]
1 oole ol il oo 0 5 lelads o] ot
U 3 ke 2l a5 o 2S5 il alail
gty onsS 55 59,Shae 09,28 e ool 5 e Ll
OF) ol s> msple slogmms b o1 2500
Sagleer 9 ©dz 50 eSS Vb olly izen
o osle Slyiees 1y ol et Jles 5 95T slaJial,
AOF) Sjlue rhe Hoes ol Sl 9 Gl 0iS los
Golaaz 1) ol sl Josl, Y sloclile )3 (yeasS ;58
LS e b sl crse ool slacble 3 5 55
il (s S5k 53 9 s 55 play JSl o 2
$laygsl b b e Slayply loprae Sl (oS 568
WS len [ € 5LeS (e 5 Jsko @) lajles ulai o,
sl len 5l —alizs glodl loys jo eole ol (OVF)
(95 8 slacs lon wolis b o Sle olg2l
el 01) 35 (slogill byl Salifl (s )lows 5 o)
CiS g alfee SISl aesS yeS A5 Cawl oulosmlice
led g 1S5 ol oy glaclalé 20 )ls cuae g0l (sla sk
Sy S0 S ) ae jlogin sladsbe
ol Sldlls (1) Cenl o pmesS 55 gVl (glaclale
CKit ()5 Ol Oliee GRal8 czge (o355 (nyed 4 ilesls
b 0 oaped 51 bl il ol s VASVF) s B iy

4



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

\M-\,LM\,,u|fadu|u§:};¢,ml§,ww@

U 9 SUS) s

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

aa s o me VE L ol a0 aS oy e (s ol ]
5o B ol 00938 e pusdy 4 8o j0 e ¥ aan 2 g ouligg N
e yed b ey 4830 j0 e YA Saday plle das
Qo Yo Dbl (g lagie a3 aildie 555 wad Jlg iyl
4285 40 e Ve b Jol aan jo aS ol plxil  Saibely o
wan ol ad 00938l Co pdy 4880 jo Ko ¥ aan 2 g £4,0
Olos 4888 iy iz e Ay 4880 ;0 e VT Lalday pilie
A 5 Slls (05 Sy g 05 Sln oS 5l om g S8
Jsb o dado Fe o ands 2 Soe cud Sepla b a8
Bogpled Jooss i fawg (el JSSgp g Sub Gudod
S Sl WS 28,8 | Al pansS 15 0 ol
% 539 555 0 S s 58 5 o T e i
JoSom 0305 9 JoSo sog S & IS o jg0m atia )3 5, ¥
JoSo lie lod 4 o2 (pdles cauiS il o 09,5 Lol oold
$hd 2 40 pged SAb Y Jgaz 0,5 cdb e 5l & gea

a3 o0 (LA (225 slaeg S y0 )

S g bagie (n el slaog S s andz o 50 (g ped al -Y Jgu

R EP
(o8 o

bwgio (5 pod

(add jo yio)

o) Wil () pod

(aido o

Y- \f Jgl aan
Yy \§ p9S dlan
Y¥ VA PYWIRLEIY
Y& Y- PYPERRVES
YA Yy PESEIPLETS
Y v¥ oy A2
Yy \te pan dlin
¥ YA PURTPLETY

Lalpd b Sllga plad Godod gl Iy ide Cutin

el FA 5 oLusb celu VE LY Jlis 4 g alie SLls
Slao 31 3,5 b Gl g (uped and> )3T 5l G
5 (B bse (59 pSekS o ll 4 p 5 e £2) (sliS
P9 (Bbge (359 o5 9k 2 slilar o5 (heo 0) G239k

Sy pS YOV addl 59 (S5l b alligs b
ol ol ol olBiils  alliole;] Sl 355 g g
Jole b o e ol o &%LA)"I 3,50 Slilgus oiun
Yox VO x V0 olagl 4y Blads by )57 L slo judd jo ioghs
Sl 4 olids, a3 > wl) 6y 8,0 cele e ile
5 ogmedw a0 YYEY o gleo L occels VVANY
SIS colis 905 b iran 00,0 0 20 (slga Cush
Bz gloog 5 )0 o bge ()39 slme Bl il 5 (1. S0he o

Lol 00 00)3] \ Jsd? o

39, 4w 25039 bl p gl cnl slaSogesl slas

sloog,S 50 lahge (459 slme Blymil 5 (1 Sle =) Jou
EY EOWES N

ket s Lo Syl 09,5
YOOIV /F Jys
YEAIFEEO8\Y ol
YEY/SVEYV/SY eesS 5sS
YESIFOLYF/PE eosS 555+ Lasgie Uy yod
YEFIFALYY/SS CeasS y3SH Ay ped

Vo rmb oz @ azgi by oy o luliul 695l 5 L LS
B B 2 3 59y 3 o Oj eSS Ve el e e
ST g0 s 3o yge T e Ghgsy Sl plad 45 28,8
5o 5 2Bl Goge o YO (LT G 5l0g Lol o itws 5o
@ oz oo b glatancSy oLl g (tagh L 45095
Ol (J7ES (Ghge o Vo095 0) 09,5 O & Bolad (g,
L sloa s 5 oo yoSthawgte Dol b (silsn (o3
S $logS Glad) WAl el (aegS oS+l Dud
e ay oo 3 b bl plaeay Lol JS55 5 g5, 51 3
Sy Ol3loms b ool 1 a3 BB @iy G959 59, &R
plovl _Suilely Sud ST (6 oilil gz el Al
gyl (o yod asli .09 4B 0 yio YA o] .50l a5 0
Cew Vo dud> 2 g aan j0 alds ¥ oaan A el dawgie

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

I8 5ol sladshw s 995095 9 I (S S

n‘ﬁ-\)Le_:|\AJW|V.ZA.®JLA|LJJ<JA}.“€)190KJM'>U~M

Detection Applied Biosystems, Sequence
plxl oaijle &8 0o JSGg, 3o Systems.Foster City, CA

a8 § b sReal-time PCR a4 > o ¢l p I Fe 08 8
VO lp wgmmdes 4,0 AF Lol IS 12 slales g 0l
Gly dal das adl Ve ol el a0 £eadl
@z GAPDH (s (i B 0 o anlllaed 90 (slagys (soles
plml sles Lol Anneling cowlie slod 048,91 Caws 4
sove oyl efficiency  w)n Caz e 08
oy (DNA 00553, clas ) 0 s wolais] o failil
S yiiSly Coro cw)yp Sy s Melting Jloges a8
SOk 505 05 2 Sl gelai O)soa sadplxil PCR
S5l 3575 (o)t Sz i S5 Jog0d ol e a4y (ST
Ar b 2o slops <85 )18 )l 250 25Ty o 0
=Y 3 AACt lo Jgo,8 ;0 ools cyols 13 51 colaiwl b .og
5 08 iledley ez e slagy b Boe 05 ole Gliee AACE
JrsS 098 Gacnmgiads 3 Glo O 5l al>ye 2 50
S A S s el lgreay
Wools Julowigas 3xi (109
YY s SPSS 3l 5 5l eolital b (o,be] lilas 4l
a5 olital b loosls oS cirog o alul
3 Pl 3 il Bl 5 Siln o (53550 S
5 Shgormls Gsasl 5l bools mjsi gy Jlojb rewnd ez
b ol ol mil S il fy el s Sz
Sla i 5l Soyp (6)l3 e Dl (owyp sl ez
5 40l illy 5IUT G, Sl ehlizns (sloog S (s oo
aid uind yge3l 5l gslel o sme glas snalice &g o
mho b ooliiul 25, e S e (et Cur
58 a0 P<efo) Sl plos sl CKit g loline

e85 )55 Byan g yed Sl e o gige solal

Jelos (903l alwgas CKit 5 lo @mlbs 5 sssls plxl |,
S oy (2 Slee G a5 3l plis a8,y bl
Qyoj zuls (P =efee, FEYOL/TYF) 5,10 0529 (5 lolne
C- 05 ol Olme (03095 155 09,5 40 .(P=+/AQ) Cuilai 092
OLis (oo o) S 09,5 &y Comd (s loline Ligl3il Kit

journal.fums.ac.ir

@i Sy S b oS (ch9m o 5l pliebsl 5l e g 00

03 ol oS 0T
cuS) Qiazol 5l oolizal L <8 il 5 RNA zl,5cl
yokiieds 0l z Bl 00ile o gi 4y a5 L ((yLJT Qiagen
DNase w51 5l DNA L RNA _Sogll Jloisl (33, o
RNA cllé cas 5 p3Y ypolae .0l oolatul RNase 5l s)le
P95 S il 5 (e 8 s oaigl Pl
5 (DNase Fermentase) s e G oaiiz! mwRNA
o5 ST Jslomo oz 5 5 4ilol 10X 3 iy S o
4 Jols Jslre 0t suiles, yids Soe )V 4 DEPC L o
A e g0l wgandis 4z 0 TV 0 4280 VO Do
r’i}j b o ool )13 wguadas a0 £O 0 480 VO Do
UV) (s fiagiby iSand b, 4 RNA clile 50 Jlab i
—+I¥ & CDNA cilo cyz 0 s (oW1 Eppendorff
43L51 0ligo dt ;s See ) oniiz] Sl RNA o 55 o )
e et Al S VY il ale e ol (ol e
Ol Lo axsls,y o] 5l gyieS laie oy slade RNA S
b ol s See VY oles pox> 4 DEPC L sus Lo
g oald 418 ugendi dz 0 -V 0 B0 O Sow 4 STy
JCRERNCS JNCHCUPRRE ] FIOF VPR R
b o aslsl RNasin s See V 5 ANTP s Se ¥ 5X
0 Doy STy Jolme iy 59,500 11 4 Sl o>
el s See ool 4sSil mgaed a2 )3 TV )0 adiSs
O gemes 4 10 FY jo el ) a4y g adlsl aSTly 4RT
Do e )See Sy 03,5 Bgte (lp )T eSSl
CDNA .o ools J1 3 wgendus a0 Ve glos jo dado V-
232 9 POR STy plosil oloj b 5 0018 1,3 s 53, Sl
ol B yagl s syl (sl o (65 mgpdes azp0 Y+
NCBI cole 3l oolazwl b c-Kit 5 4 b e MRNA g
Allel 1D (¢ 5geals J38la s Lasi bayaslyy o g5l
<oz BLAST l8ley bwgs sealy 8 e 9 ale
il 9yge ymln Gad Cdz o (090 Sy 5l el
Ol ool aple il &850 bwgs byl 08518
5,5 ool L3ls S lsicay GAPDH. 3 5l e
PCR master mix Applied ) ;! colaiwl L PCR iiSly 1o
ABI Step One oiws ,o SYBR Green 4 (Biosystems

\A



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

W

\M'\,Leh,,w|fadu|u§s}”;ﬂ@u@

U 9 SUS) s

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

a5 555 B yan e Al 4y dzgi b 05 oo ol il o
aS 28,8 asl Glgl e gy LSy 3udss gloog )T den o
Saday aiely CKIt gladsbe » Jlgnl slse Dl o5 Sl
L sl cnl 05 Ol ylade ( yed Dol (20l381L g el ys o3
S 5 a5 we o slias Bl 5585 gy b oo Ll
oS )85 A Camd (p0gS 598 9 lawgle Iyl (S
9 983 o0 gt |y ool sla sk 5 lo plp ¥ olesa
c-Kit u..il...a as cel GIL—>
Dy 0S50 gl Ve g egS S Hlawgte
Rhiloin 09 Gl 09,5 (S0lae plp VO (regS jeS Aol

RS 0gS o

C-Kit (53 ol ol e

() ol

3 F9 05 loloe P<e/e Vo o dli 0,5 4y Cans 45 ko
oS 09,5 90 sl Slo yo (P=+/+Y) 09 ,lolias P<+ /-0
(P=2lv2) 39 Jlobine BN (1095 595 9 (ragS H95+ Lamgin
O y55+lamgie (n o3 09,5 13 Kt jaie 05 Gl e
Ot 09,5 3 CKIt ()5 Gl Ol (Rl 0 YL 0 YL
s 095 4 Sanad (> oS bl GBI (regS St
Perloe) op YL yloline jsbar (regS 95+ lamgie
ol cel Sor calld g (mesS )5 Jule g0 s cnlple
Nigd o CKit 5 by ol Jloline
Sl oVl wms e LS ) loges a5 aisSolen
2o ST Jy Cesl Gdd (n paitmagS 595 09,5 4 by

m c-Kit

Tt (m0sS )5S

R yait (5095 555

S (g yeit(easS 555 g Lagiie (o poTt oS )5 «(asS 555 el 1 J5S slog 5 50 Kt 5 ey eSilie dnlie Y Hlogad
Log,S e 4y Cumnd (51000 DU S 5 (rellis censS 555 09,5 &1 Sl (55l s ¥ S5 09,5 d Cond (5l Shxe

B ol sladshe 2R 0 Rl G en 5 (gnnl
TV) 5531 08,5 5155 (enS 55 JoSo y5) (5205 09,5
o olell Gige b8 o b sl Kt gl Jolo (35
S5 aiz anle 58 sla Sy slyls ladsbo cal 5 1YA)
(Clonogenicity) b gl 5| Ssl5 G £4,% (Multipotency)
oadoals Lis (YQ) aws (Self Renewing) (silwgs 045 4
ol cde o 50 B Jewils slls coKit a5 el
w5 poge 3T (B i alezsl a8 slogslons gl
= 5 Oty oSl el vils 51 36 Slhslego IS

\Al

9L 5l BT (1095 555 +lamsgie g WAl (3 o 05,5 90

)18 7S g el cesS 595 (slaog ST L

s B ool sla sk a5 ol o)Lt axlline oyl ol

a5 o3le Sy A ragS 138 Bran g Jlg il Sl s Sl
PS50 B pan e a5 (g sbay 0sd o Gl Cenl cigluS]
Syas ash ol sk cnl 0 Gl GRIB cse 2lSa
bdsbe cnl 05 Ol helas al8l cage Jole 93,0 lojen

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

I8 5ol sladshw s 995095 9 I (S S

n‘ﬁ-\)Le_:|\AJW|V.ZA.®JLA|LJJ<JA}.“€)190KJM'>U~M

e b oole 0l (F0) el oy iy (sl,ls eilonss 18
05,5 ibgie |, NF-KB JUSaws JUi! el o yinsl dgs
(YP) aos oo iulidl cobo sla ige ,o 1) SCR/C-Kit )Ly 4
S Gk Sl oeesS S &5 wlesls las (s 5 5500 S
s (Heme Oxygenase-1) HO-1 a4 aiwly aeslSo
3T S 5l )5 wenSgige odgs &b 5l ok el
sl i S e cdidloes Jletilio solay sl Jolu H202
SG S S gige oS by sl JoSdge JIHO-T o pae by
a8 oo ol ol ool dgge jshaiedy Il 31l
O S 5 aS Cewl oadesls las Oldlae (S y0 (YY)
e 93l Allae 4 Cund (095 )95 Brae g (D559
bl I3 Y ) r ln Jl  S s 5ks
A Gl s 51 (S30 Cos S50t 9 o ST ]
Sledl Ghals g (V) wiedls (U5 G950 JLbigosl o Shoe 95240
GrSoslail LYoV o)) Ken g Kilsa poomen 5l (YR)
opd g lae oSles (S 0 1550 layeSl
3 055,85 Shy> SBras &5 sl plas alae (5558
oI alde 5985 0055 9 (25559 0 Khes (oramg iib
Flojee 30 Jo (V) aiS oo 6y Sz 3l g 00lo
08SE (B ol sladshe » (nyed olred 4y (raegS 598
Sl b ol G mli el 43,5 &go glaslas
o o ol ladobe ol Gl a5 (LS Slalllas
D51 gaad (YV g YA-YF) Wiogs 00,5 5155 1) (g5le oy el
b (el Dol CKIt (e (o9 ainly 551 (izeen
JUSIFER RV RRYVIPVWON-S B 5 TR R FARPRA B OV NP SO PR -
shas ol sladobe Sz Gk 5l (s e
S o o |y B o093 2l g 00l Lial3d 1) lacassle
Ow o osh o8 Ll Lis sl Galple (VY 5 VA)
Grln iz SRl 4 arg b rzren ol 5 ganells
Syae e 39 OlSy g (nyed sloog,S 50 CKIL 5 ole
s &S S5 lgiee (22 09,5 A B 53 (neesS 598
O35 95 & Sl (egS 595 SBpan b plojes Jlg il 65192
ol Jf5e QB 8l i e 5 ilesl o 2leSe
o ssbiedy (8,50 Dlad 0gd e ol Jcull
O 3 503 Sla S (izmed 5 (n el Db g g5 b

205 1zl g (b B gl sla sk il

journal.fums.ac.ir

51 adlgi oo SCa-l g C-Kit (V) conl Cl8 (g0l 0l ol
5 2lig 99> Cedib 9 SeslSy G sl Sl 3k
blewnle « S5 B slasbe 4 pled Sl (rizren
(F) Wt has Slo alae slaslo 5 JLbgwsl sloJsbo
oIl jamie Wb 0 pe oS isls (LS 55 ) ey (g
9 128l Gl blawnle pax g 0 G (j9 4 B o
R0 haro)lend )3 e 09,5 b golis slaghs slass
8 CKit Lo (GATAS) 5 gy ,551 5 il il
6039 (pyed a5 Cewl oaliosls ylid yoren (TY) 0l Lo
Ol oo o Ol )3 1) CKIt e pow 5 9o ¢ Jl atio )
A oanlice ol paw alan o Conly Gl o (Jg S o
Lt A 5l U (B (B9l oS ol las aslllas
5 Siply (V8 ol 8 CKit slo sl culles 55T
s ol la Jsles S, a5 wisls 5Lid ¥+ 10 oK
ek ¥yl oo Gl aal el J5uS (yed atie YL
O eizees (V) 098 o0 Sl (308 (o Sl el (20 505
a8y sleygSl plo (Rl Gk 5l eas S slacas b
C-Kit L3 o dlaze 5 03,8 LT Gl (bl ocusale
B waz sladshe o czge (ol &5 S e WS,
B S5l 18 ()3l &5 wmo o Lt 4Ly (ol 09 o0
sl B 8L M mle 5 (B9l (5 5 VLS )5
OA) Sl o el G g s dtly 6,85l opl o
AGF-1-PIBK-AKT  alozjl oSl yoame oz
5 &S 4 61,y b-Citedd 4 C / (EBP) Eya2 wyluST S i
Onzed ((YY-YY) wiloads glulids (53,9 5 b o8 o)
56 ol o, gl MIR-222 a5 ol suis i )l5S 534,
SDF-1/CXCR7 / AKT yace 5 (FY) ol 5Lis 50 s 5
Ly CSCS & y>los 1o catee stk SDF-1/ CXCR4 / ERK
oS 03,5 e |y RAF-1 coled AKT (ypedly 5t 05 o
e pelil Corge g WS e abjands |) ERK 845 agias
S wisls pli pliime (TF) ssbe CSCs &zl
9 Sy Conl Sge i o Shoe 42 BB jsbas (5095 555
Gololine yobds CyaasS,sS a5 wisls lad ¥ eV Yoo,San
9 > oS Slpd pz o Gl (Jgtbs (bl e
Orlnle 103 o0 35ug | 00,5 A B pgtn s sl
o (o8 o Slee Lt g @Il Gl e 5,5 (esS )55
oz )l a5 Slilews (slp g ol S50 (50 ) 9 (oS



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

WA Ll | Y esled

de|u&ﬁfﬁﬁo&bb&u

U 9 SUS) s

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

255 51,8 oolawls g0 B ey Sleisl e 4

warbanm by olo; bt 6285 Al 5l i ol
9 ,i.‘u 5 LS)S)'“ Q‘)'é() (5"}1'“"‘ ol)] aliw.v‘.) )| w‘ oM‘bL?U‘
33,5 o Sls,ud

&l o,
Al 00,55 el 1) ox8lie o)l aisS e Baun g

References

1. Yoon YS, Wecker A, Heyd L,Park JS, Tkebuchava T,
Kusano K, et al. Clonally expanded novel multipotent
stem cells from human bone marrow re-generate
myocardium after myocardial infarction. J. Clin. Invest.
2005;115(2):326-338.

2. Beltrami AP, Barlucchi L, Torella D, Baker M, Limana
F, Chimenti S, et al. Adult cardiac stem cells are
multipotent and support myocardial regeneration. Cell
2003; 114(6): 763-76.

3. Barile L, Messina E, Giacomello A, Marban E.
Endogenous cardiac stem cells. Prog Cardiovasc Dis.
2007;50(1):31- 48.

4. Wang H, Chen H, Feng B, Wang X, He X, Hu R, et al.
Isolation and characterization of a Sca-1 +/CD31-
progenitor cell lineage derived from mouse heart tissue.
BMC Biotechnol. 2014;14(1); 75.

5. Choi SH, Jung SY, Suh W, Baek SH, Kwon SM.
Establishment of isolation and expansion protocols for
human cardiac C-kit-positive progenitor cells for stem
cell therapy. Transplant Proc. 2013; 45(1): 420-426.

6. Tang XL, Rokosh G, Sanganalmath SK, Yuan F, Sato
H, Mu J, et al. Intracoronary administration of cardiac
progenitor cells alleviates left ventricular dysfunction in
rats with a 30-day-old infarction. Circulation.
2010;121(2):293-305.

7. Kubin T, Poling J, Kostin S, Gajawada P, Hein S, Rees
W, et al. Oncostatin M is a major me-diator of
cardiomyocyte dedifferentiation and remodeling. Cell
Stem Cell. 2011;9(5):420-432.

8. Kubo H, Jaleel N, Kumarapeli A, Berretta RM,
Bratinov G, Shan X, et al. Increased cardiac myocyte

\A

Sobds yesS 168 alan A L yae a5 ol lis Lo glaasl

5 e oo il ) B eoly sle Jsho lime (g loline
Q]ﬁb&ﬁobﬂ@@@@bﬁﬂqﬁ\boidﬂd@t{
s.«l.@ ;aﬁl.s )M EO9 g0 ..\.s‘yLsn 9 W) ).3|).3 i
Ol 1 o cdled Sl as ols lis b yuoren 00
s g el (e Dabay atly (B ol slaJole
bgie Jlg il 5lep oy 4 o a0l Jls il sjlse
b8 ol sla sk 5 Olo Ol (I8 5 (55lobas j5boas
al3cyg,0 ufd.JLo-l Cud b gadod ol slaaidl .ol S5
Sy 1y @bt glo sl abiwsay YluS,5 L8

progenitors in failing human hearts.
Circulation.2008;118(6):649-657.

9. Beltrami AP, Urbanek K, Kajstura J, Yan SM, Finato
N, Bussani R, et al. Evidence that human cardiac
Myocytes divide after myocardial infarction. N Engl J
Med.2001;344(23):1750-1757.

10. Bergmann O, Bhardwaj RD, Bernard S, Zdunek S,
Barnabe-Heider F, Walsh S, et al. Evidence for
cardiomyocyte renewal in humans. Science. 2009;
324(5923): 98-102.

11. Daniel S, Limson JL, Dairam A, Watkins GM, Daya
S. Throughmetal binding, curcumin protects against lead-
and cadmium-induced lipid peroxidation in rat brain
homogenates and againstlead-induced tissue damage in
rat brain. J Inorg Biochem.2004;98(2):266-75.

12. Goel A, Kunnumakkara AB, Aggarwal BB. Curcumin
as "Curecumin™: from kitchen to clinic. Biochem
Pharmacol. 2008;75(4):787-809.

13. Subramanian M, Sreejayan, Rao MN ,Devasagayam
TP, et al. Diminution of singletoxygen-induced DNA
damage by curcumin andrelated antioxidants. Mutat
Res.1994; 311(2):249-255.

14. Dhandapani KM, Mahesh VB, Brann DW. Curcumin
suppresses growth and chemoresistance of human
glioblastoma cells via AP-1 and NFkappaB transcription
factors. JNeurochem. 2007;102(2): 522-538.

15. Rajabi M, Parivar K, Nabiouni M, Yaghmaii P. Effect
of Curcumin on Rat Embryonic Neuroprogenitor Cells
Under in Vitro Conditions. Journal of Cell & Tissue.
2014;4(4): 435- 443.[in Persian]

journal.fums.ac.ir


http://journal.fums.ac.ir/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17900536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kunnumakkara%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=17900536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aggarwal%20BB%5BAuthor%5D&cauthor=true&cauthor_uid=17900536
http://www.ncbi.nlm.nih.gov/pubmed/17900536
http://www.ncbi.nlm.nih.gov/pubmed/17900536
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

B s3lis Sladglw s2 (32095095 9 (AIIY e I

WAl [ ) ool | oni Jlo | L (S p sl o230 alons

16. Xiao J, Tianzhao XU, Jin LI, Dongcao LV, Ping C,
Qiulian Z, et al, Exercise-induced physiological
hypertrophy initiates activation of cardiac progenitor
cells. Int J Clin Exp Pathol. 2014;7(2):663-669.

17. Waring CD, Henning BJ, Smith AJ, Nadal -Ginard B,
Torella D, Ellison GM. Cardiac adaptations from 4 weeks
of intensity- controlled vigorous exercise are lost after a
similar  period of detraining. Physiol Rep.
2015;3(2):e12302.

18. Waring CD, Vicinanza C, Papalamprou A, Smith AJ,
Purushothaman S, Goldspink DF. The adult heart
responds to increased workload with physiologic
hypertrophy, cardiac stem cell activation, and new
myocyte  formation. European  Heart Journal.
2014;35(39): 2722-2731.

19. Huang WC, Chiu WC, Chuang HL, Tang DW, Lee
ZM, Wei L, et al. Effect of Curcumin S upplementation
on Physiological Fatigue and Physical P erformance in
Mice. Nutrients. 2015; 7(2): 905- 921..

20. Sugawara J, Akazawa N, Miyaki A, Choi Y, Tanabe
Y, Imai T, et al. Effect of Endurance Exercise Training
and Curcumin Intake on Central Arterial Hemodynamics
in Postmenopausal Women: Pilot Study. American
Journal Of Hypertension. 2012; 25 (6): 651- 656.

21. Akazawa N, Choi Y, Miyaki A , Tanabe Y ,
Sugawara J, Ajisaka R, et al. Effects of curcumin intake
and aerobic exercise training on arterial compliance in
postmenopausal women. Jurnal of Artery. 2013;
7(1): 67-72.

22. Ames BN, Shigenaga MK, Hagen T,. Oxidants,
antioxidants and degenerative diseases of aging. Proc
Natl Acad Sci.1993;90(17):7915-7922.

23. WHO. Kobe center.Global health expectancy
research among older people. Aging and Health
Technical Report Series. 2002; 10.Iran Statistics Center,
results of Iranian people Census 1390. [in Persian].

24. Sofi F, Capalbo A, Cesari F, Abbate R, Gensini GF.
Physical activity during leisure time and primary
prevention of coronary heart disease: an updated meta-
analysis of cohort studies. Eur J Cardiovasc Prev Rehabil.
2008;15(3): 247-257.

25. Thijssen DH, Maiorana AJ, O'Driscoll G, Cable NT,
Hopman MT, Green DJ. Impact of inactivity and exercise
on the vasculature in humans. Eur J Appl Physiol.
2010;108(5): 845-875.

26. Lenk K, Uhlemann M, Schuler G, Adams V. Role of
endothelial progenitor cells in the beneficial effects of
physical activity on atherosclerosis and coronary artery
disease. J Appl Physiol.2011; 111(1):321-328

27. Ellison GM, Vicinanza C, Mendicino I, Sacco W,
Purushothaman S, Indolfi C, et al, Exercise-induced
cardiac stem cell activation and ensuing myocyte
hyperplasia contribute to left ventricular remodeling,
Proc Physiol Soc. 2008;11(1): C17.

journal.fums.ac.ir

28. Leri A, Kajstura J, Anversa P. Cardiac stem cells and
mechanisms of myocardial regeneration. Physiol Rev.
2005;85(4):1373-416. 29. Beltrami AP, Barlucchi L,
Torella D, Baker M, Limana F, Chimenti S, et al. Adult
cardiac stem cells are multipotent and support myocardial
regeneration. Cell. 2003;114(6):763-76.

30. Akhtar S. c-kit positive cardiac stem cells as a
potential candidate for heart repair, developments,
challenges and future implications. OA Stem Cells. 2013;
1(1):4.

31. Lerchenmuller C, Rosenzweig A. Mecha-nisms of
exercise-induced cardiac growth. Drug Discov
Today2014; 19(7): 1003 -9.

32.Tao L, Bei Y, Zhang H, Xiao J, Li X. Exercise for the
heart: signaling pathways. Oncotarget. 2015; 6(25):
20773 -84.

33. Liu X, Xiao J, Zhu H, Wei X, Platt C, Damilano F, et
al. miR-222 is necessary for exercise-induced
cardiacgrowth and protects against pathological cardiac
remodeling. Cell Metab.2015; 21(4):584-95.

34.Dong C, Yanli X, Ke Z, Ying W, Shiying Z, Dong K,
et al. Crosstalk between SDF-1/CXCR4 and SDF-
1/CXCR7 in cardiac stem cell migration. Scirep.
2015;5(1):16813.

35. Wang NP, Wang ZF, Tootle S, Philip T, Zhao ZQ.
Curcumin promotes cardiac repair and ameliorates
cardiac dysfunction following myocardial infarction.
British Journal of Pharmacology. 2012;167(7): 1550—
1562.

36. Jin QH, Shen HX, Wang H, Shou QY, Liu Q. Curcum
in improves expression of SCF/c-kit through attenuating
oxidative stress and NF- kB activation ingastric tissues of
diabetic gastroparesis rats. Diabetology and Metabolic
Syndrome. 2013;5(1):12.

37. Cremers NAJ, Lundvig DMS, Van Dalen SCM,
Schelbergen RF, Van Lent PLE,Szarek WA, et al.
Curcumin-Induced Heme Oxygenase-1 Expression
Prevents H,O-Induced Cell Death in Wild Type and
Heme  Oxygenase-2  Knockout  Adipose-Derived
Mesenchymal Stem Cells. Int J Mol Sci.
2014;15(10):17974-17999.

38. Dabidi Roshan V, Rahimi M, Shirinbayan V,
Mahjoub S, Hosseinzadeh M. Protective effect of the
combination of exercise and curcumin supplementation
on cardiac system in rats exposed to lead. International
Journal of Nutrition and Metabolism. 2012;4(8):114-120.
39. Nazarali P, Shadkam T, Shemshaki A. Effect of
Exercise Training with Curcuma Longa Supplementation
on Liver Enzymes (AST-ALT) and CRP Inflammatory
Marker in Inactive Women. International Journal of Sport
Studies. 2015;5(6), 726-732.

Yo



http://journal.fums.ac.ir/
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25863248
http://www.ncbi.nlm.nih.gov/pubmed/?term=Platt%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25863248
http://www.ncbi.nlm.nih.gov/pubmed/?term=Damilano%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25863248
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
javascript:void\(0\);
https://dorl.net/dor/20.1001.1.22285105.2017.7.1.13.2
http://jabs.fums.ac.ir/article-1-1203-en.html

“‘

” Journal of Fasa University of Medical Sciences | Spring 2016 | Vol.6 | No.1

[ Downloaded from jabs.fums.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.22285105.2017.7.1.13.2 ]

Original Article

The Effect of Intense and Moderate Interval Aerobic Exercise and Curcumin
Consumption on the Gene Expression of c-Kit in Stem Cells of Old Rats Heart

Rezaei Sh', Matinhomaee H'*, Azarbayjani MA?, Farzanegi P2

1. Department of Sport Physiology, Tehran Central Branch, Islamic Azad University, Tehran, Iran
2. Department of Sport Physiology, Sari Branch, Islamic Azad University, Sari, Iran

Received: 16 Aug 2016 Accepted: 04 Dec 2016

Abstract

Background & Objectives: C-kit* cells are the most important cardiac stem cells and have Myogenic and
Vasculogenic properties. Exercise training tends to stimulate these cells. This study aims to investigate
the effect of intense and moderate interval aerobic training and curcumin consumption on the gene
expression of c-Kit stem cells of heart in old rats.

Materials &Methods: 35 Wistar old female rats of about two years were randomly divided into 5 groups:
control, saline, curcumin, moderate training + curcumin and intense training + curcumin. 30 mg Curcumin
for each kg of their body weight was given by gavage to the rats in experimental groups 3 days a week.
The saline group was given the same amount of saline. Both groups underwent interval aerobic training
on treadmill 3 sessions per week for 8 weeks, with high and medium intensity. 48 hours after the last
training and gavage, c-Kit gene expression for cardiac stem cells was measured.

Results: The results indicated that in each Curcumin group, c-Kit level increased significantly compared
to that of the control group (P=0.003). The mean of moderate exercise + curcumin group was significantly
higher than the mean of curcumin, saline and control groups (P<0.001). The highest increase in the level
of c-Kit gene expression occurred in the intense training + curcumin group which showed a significant
difference with other groups (P<0.001).

Conclusion: Regular consumption of curcumin alone or combined with regular aerobic interval exercise

training can significantly increase the cardiac stem cells and can be effective in restoring old rats heart.

The effect of exercise on the cardiac stem cells, however, appears to be dependent on the intensity of
training.
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