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1- Embryonic Stem Cells

2- Endothelial Progenitor Cells
3- Mesenchymal Stem Cells

4- TInduced pluripotent Stem Cells

¢

YE£0,lowd —ITA0 yliwmo) — sl g 0y bojl aolidad

~y


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

.wu.uwu‘Wﬂﬁ;)ts@uoiﬁujudj@ma);\du;w\ oyl Jad> s

&lédb)u blﬂ)b)é aalainl 3,40 6“@1}1& C“,ﬂ 4...9.\3.» A GJL«-:» d‘g.’q?.

Nkx2.5«GATA4
cTnl(cardiac troponin I), cTnT
ANP(Atrial Natriuretic Peptide) LB ) gpdllopyo 9 @6

0,
mlc-2v(myosin light chain 2v) EB 22 ESCs 2001 LG
mlc-2a
oMHC(a-Myosin Heavy Chain)
GATA4Nkx2.5 88% UCBips7'
asarcomere. mlc-2v <Tnl ‘s
actin Activin-A/BMP-4 / 2013 Ye etal
VEGEF protocol
cTnT 59% PCBCl6ips’
oS ) adlaie cLs CPCs™
42%—21% Embryoid body and ’
NKX2-5, MESP1, ISL1, HAND2 24 ) 57% .
MYOCD. MEF2C. GATA4 monolayer-based 2014 Sanchez-Freire et al
’ ? differentiation protocols 349>
42%—27% Fibroblast
5 1 %Mx
)8 5x0 Somd
18%—13% X
Fractional shorten- A 0l 5 ol sl ples “"”’"f”ks b 33% hAMCs! 2010 Tsuji et al
ing S
34%—39%
BMHC
cardiac troponin T 5-azacytidin | jlos hBMMSCs?® 2007 Antonitsis et al
acardiac actin vimentin
a-sarcomeric actinin
5575 @b = cTnI, ANP
’ in < ;N myocyte enhancer factor2 e Sl g 1t EPCs AL Eetosiet
(MEF-2)
aMHC¢ OTR¢ mlc2v
tg(;;i;:gulnc o5 oSl hMSC 2010 Motamedi et al
GATA4 L pas

EBs protocol ;i fol> o g 05,8 53 <ot CTNT slad g 4 )5
monolayer-based protocol ;i fol> e s 53,8 53 coto TNT glad s s 55

1- Reprogrammed from Human Umbilical Cord Mononuclear Blood Cells
2- Reprogrammed from Neonatal Human Dermal Fibroblast

3- Cardiac Progenitor Cells

4- Human Amniotic Membrane—derived Mesenchymal Cells

5- Human Bone Marrow Mesenchymal Stem Cells

¢
FE£0,lowd —IFA0 ylimo) — s g 0y bo;l aoliad


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

Cled st e =0 0 sudlizes L 5-AZA o
S-AZA das o GalS sl s3] Sl 5 e
6 o [ oles S adilesle 5 63 S sl Jsles e
Sl el 55wy ladshe cpl ams 3 das o )l 3
S s 4.0 i e 3l U gla ool
oS emmen 5 b s eslizud CLLB falS S-AZA i
e US55 ol o s 03,8 (632 la Lo 53 035
Abe g sls SUI Lles S
TGFp1 (12)<angiotensinll (angll) (18)
cardiotrophinl (19) « Slingshot-1L (ssh1L)(20)
Suberoylanilide Hydroxamic Acid (SAHA) (21)
s 1.25-vitamin-D3 (22)
S5 3l 0LSes 5 (Gao) 58 uS b
L0l i3S esliinl s gon 23,18 3led 51— dr
ssalvianolic acid B (salB) ;1 5-AZA o s «
5 Cardiomyocytes Lysis Medium (CLM)
G @b ladshe ilosT nl s 03 S eslind
Slestizal s Wit jles .05 S5 0L |, B-catenin .
MSC | s 2208 a3 S 5 2 S, 5-AZA
&! » paracrine microenvironment S CLM .5 1
S o AR a3, e
Ao s oy ol Sleslanal Ly a S sls gL C—JL«J
ol B s ol L0 Ol Slds 5 gl
Ok (W) (32 a5 Bl 05d) Il o
L. P53-P21 s e L 0LLSes 5 (Yan)
osls j2alS' |, 5 LT PAifty three inhibitor-o (PFTa)
G g 23,8 4 g s & L3 ¢l 1, BMMSC
s S=AZA 5 o5l ol 5l Ol jen eslizad b bs S Wl
S W3l 0Lz 0 Sas 5 (Feng) Ks.(WV) us fol> s
suberoylanilide hydroxamic acid (SAHA)
3 a3 5 lad sl S-AZA 51 5 555 S
so3be il o S ST S5 o A ot 5 < MSC
S0 5 s S 50 538 kel s 5-AZA
Ole Lol ool I zuls O s 0diS e SAHA
73 S o o dlSe O st O gl oS A3 S
(Y)) e MSCs 51 s g0 43,18

B 4wl

I Gl il gl )
3y slad g

el ool gladshe ek Gy
I U =
o 3, Sls 55 g > s (chronic MI scare)
oSO Obeys 53 eslanal 5,50 gladshe (V)) 555
Elsl e Al 5 e o a8l s ladshe 05
sl 35 Jlazml g 53 dnl piled bad ko i lises
el e 3038 s Gl s glad s 51 oS
035 4 g3lgu glad sho e 5les b il
o33b il Bl gl Ll 5 o A 5 ) B G g0 258
oS Ll Als Ols Oladee .(VY) il cle Sloys Jsh
Sl 2L 3l ol e (1Y) cyclic strain
s (10) se S S L i iSn 5 (18) S
a3 i Lo 5 30305 4 MSCs 5 les 215
S Lsls O 01, Ken 5 (Hatzistergos); S« 5ils
sk K o5 e Sl 8 MSCs 555
3 g5 g Wl S g 3038 4 W01 52a5 5 Ol e B (53l
S 03 Slass g edlSa Ol w1y 55 ol Lol
Ol Ken 5 (Kehat) oS .00 L5 5 3 jxe 55 Shes
IS 5 O sl s 03 oo o3k glad b oS L
s gm0 32,8 & |, d s -, EB (Embryoid Body)
S 5 IHPSC 5l gl olKan 5 (Ye) 4 .(0) Lsls L3
Oliisws .(V+) L3 S eslizulActivinA/BMP4/VEGF
Lo S 3l o n 2308 41 g3k lad s 53 (s
gy S-azacytidin. s s oslinal dliss la i
3 S gen 353,08 5l (6l S ol Sl S
sl KJJLT Olge 4 5-AZA 555 0 o3l MSCs
Oty ol S 555 o a3 S L jscytidine
san Sy Jdo 55 gl esle 0l .(0)) 5,1 DNA
Ll .(WV) &S o Wl P53-P21 s S s o b 511 550l
SlS glalS gl 1y of Sleslinal  5-AZA Ls zulS
S or axlge SV pe L

O semdlatn 316 S o (51 O il S 550 Y3 31 S
DNA- methyltransferase s .8 K2 Lw s DNA

¢y

YE£0,lowd —ITA0 yliwmo) — sl g 0y bojl aolidad

~y


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

_.F"

ol sl ¥ opla e 55 S an 23,8 40 (g3l slad shos 1l (5 enlinad 5550 sland sla Sl C\_,_,l

bicw‘gd.«.ﬂyybﬂs Sedsh s gl doh S8 55 S s Jalgo pll aalin Y osled g

_-_

5-AZA | oS hBMMSC TGFB1
g s rBMMSC
S-AZA Sl ke AnglI+5-AZA
(in 4w 4 plos gloj halS)
4 CSC jlos g S5 il 33l
ol csc! BMMSC
QY0 5 B Sl ials
(xim A 3l aw) 73+
5-AZA 5 iy rBMMSC PFTa
MSC | Cowgogsd, 8 3iles Cyclic strain
T rMSC
B la Sl e 1531 Cyclic strain+5-AZA
S sl O 05 Ok Cardiotrophin 1(Ctl)
2 ) e rBMMSC
e N Ctl+5-AZA

T TR S L3
$5:508 sl J= e b o s

BB g g s ol Gl

N amwgra)5 saled (b yins
MSCs

hBMMSC SSHI1L

8 oS 9 BT Ol Gl
5-AZA | g S rMSC SAHA
céls Lil33 MHC b

) e 6 o5 I pviMsC

co-culture 3 ,b Coer 00 335, 8
canonical Wnt s,le wulas H9c2 I'aj[
sienaling SISO | 55 st B8
ol (sel33) Cute puas  myocardium
Wntl1 cell

2013

2012

2014

2010

2011

2012

2010

2012

2012

2009

2009

2014

Mohanty et al

Xing et al

Gao et al

Hatzistergos et al

Yan et al

Huang et al

Xinyun et al

Ramesh et al

Zhao et al

Feng et al

Feng et al

Hlaing et al

1- Cardiac Stem Cell

AN
FE£0,lowd —IFA0 ylimo) — s g 0y bo;l aoliad


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

SY5b L sy e S o oS |y oy b 5 Ol
Sile o R i |y peniilie (o3l slad sl s
5 41, BMMSCs ;L Wntll ¢« lus (Y0)
550UT 5 e s Sl ailane 5ol das e il el 5
il s MSCY™M a8 Sl il 1515 S g 5238
L s s See MSCWM 65, 2L 2alS Wsges S
Y peame sGSK3 S jlen sl (Y7) Ao s s
S50 1PSC SESC 3l o vs 50 25,8 LS ol ,—~Wnt
oS Lsls oLzl 01y8es 5 (Connell) o Wl el
S8 sad Sse el Wt signaling Lo
S Sas s o 533,18 sl 6l oled 4y sardas
(Amniotic Fluid-derived Stem Cell) AFSC
oy by sz s LS 4 S s S
OLen 5 (Sharma) L)Lz (Y1) 552 0 0lo i
oo led GU Sl s (s 5n 5230 3L 2l 6
Glucose s, 5l soukss S 58 slad 550 50,k
350 S iss gl (YY) U S esliad Starvation
gl T el Sl 53 WINE s a5 51 o0l

Liled

e rbes Ao Sl Gl o s sla

SR 313 35y S see 2308 4y il s
0as Jlb . ciWnt signaling o L s s ol
SWntl<Wnt2a«Wnt3a .l canonical Wnt
S s .aS e 5L LESC s 5 5 L Wnt8a
Wnt4¢ 1k non canonical wnt pu—s Jlas «5
(YY) das o i3l 1 5 5555,8Wntl] ;Wnt5a
L) 8t O il s 0lSes s(Lian) ol
Ao s Wnt signaling o 5 b 5l Lgs o
Ol Lo das 2l 53 A B 1y Copn g 553,08 (s 5las
LS sl 05,58 eSSl L HPSC s 45 sl
B-catenin ShRNA L -l 0T JLss « 5 '(GSK3)3
SIS 5 ol laoliS Slge o e 3 B 8 S 3L
e goo 3238 J yas Al 5« Wit signaling
Wnt signaling jles .(Y8) das (il 5351 44A G|, fool>
e il ladshe (S sd A 55 6l
Ll ol Ol es 5 (Saraswati) 1wyl .ol
(Wnt signaling .._S L) Pyrvinium «<
60l pl e e s aas e il L, MSC s

b @2l sl s 32laS A3 Al sl WIE (GlaoS oS o151 amlls X oyles Jsr
S 5 323,

functional cardiomyocyte |Suis pas

Lowgs wat signaling  JeSJge ndass AFSC 2015

Connell et al

IWP 4 CH
L 5l 2+ BMP gW =5
e 40% @ 55,00 53 (6 pled do s e “&Jr" =y R hiPSC 2015 Kadari et al
il uigth & 5l T Transduction of wnt 11 2012
AlStlg] Sl i35l 5 sl et | rBMMSC Zuo etal
MSC 1,85

P39S g Pkl Cools |
oM g B-catenin,

Wnat inhibitor (pyrvinium) ~ MSC 2012 Saraswati et al

CARTF 240 S s L ot el hiPSC 2012 Lian et al
cTnT+ 87% bl So 8 S50 L wnt ol
& s 52208 S5k o 53 RTS8 (claJ5Slge A Wit i3 pone s
S g Cmazr 3 o g 133,18 Glad b 8 b il st + gorlis 2015 Sharma et al
asl s glucose starvation
1- Glycogen Synthase Kinase 3 inhibitors
23


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

~y

ULJJCLMjp_i;)Sﬁ»éLaJJJMLWGJJ:JS
slye Slad sl Sl G g 2038 2lel Gl (5 Folin
S 55 i e a _alod sla S 3l eslizad 5 o
& S (T4) Cms e Wl glad b (655 —
ol S8 55 S g S g e 5 e Seal e
Shd sl Sl Wl es , S aw Ol dizes (VY) 5535 0
Sleslinal Ul A5l 2315 (6 208 e 1 4 AS b jee
Jie Ol e S i 1y SW e ol 3 Sos osle
oS JLge 53 —» SAHA STSA (trichostatin A)
S0 52308 el 53 oo M5 s 5Dtals O g
S 6 ieS SeuS 5 JITSA L awslis s SAHA 55l
3 5 esiad D5 e L 01 5 5 335 5 305 ol sla s
Ly MSC 5l s a0 22358 55l Ao j5 4 SISAHA (YY)
3,5 3500 S35 s s Sl AT Lses 5
Salvianolic .(¥+) s, (¢ 26 in VIVO |3 s> gl U3
3 e 5 (Gao) 358 L 5 eslind 5,5 » Acid B
() &S o Clailons S-AZA a5 10 sLay 55
|y s w323, Ly &S ol S sz cardiotrophin
5 3 el S als (g3l s s das e 55
08) dsly 530 5-AZA e 105 S
BMP. J,L. C)l;'- oS jlgs a5 Ll 4l ys Ol ries
s gt 23,8 55le3 55 Lol S Nodal ; Wnt
s Lian) oL (V) wvs 05 slad sho ol oy
4Jsl |~I» ;> canonical Wnt 05,5 Jlsd L 01, San
Sl Aoy il g ol 53 OF e b s
LaS (T8) dms [l £8A B 1) o s 23S 4IPS
Sl az g LEBMP 05 Vsl 5 g5l o wasg
w5 s BMP & ¥ psle L 01,1 5 (Kadari) (s lsLs
deo s il g SV L 5w & sWnt signaling
T L ol dins 2ol 3HIPS 511y s 03,08 52Les
25 (4) o5 780 633 L 555 Y0 53 C g3, sl
JS 5 Gl 5l G e 5200 5les 028 s s
Oliioee |3 (ot 40 .(VE) s colie SIS 61 0 S35
I, (Yo)Pyrvinium 4k Wnt jle & slaodis s
25 DRI Gl Lles 1 S & Lo s 23008 52eS
N0l o a8l bl b Cmar 5 S a3,

o)

&

—
Slp e (Sl sy S cdidae Jdo s
L3l SedS 3 s ol Sleslil ol 5 Ol
J%&&J@j@‘y}l‘w\w@&kﬂw
NS 50335 o iws 53 Sl b s ol a S ol o
JUml e b e w1 OF Olsn WL 3L il 3o
4{&Ybé}_:w-w))djl.ﬂo_i‘éw\rij_i.éb
33k Al o155 50 55 Lol s QLS o g 523,18
Ll Ll 5 2505 Hlaw O 53 S35 sl STy x5
i e ) e ol L Sas
sl il sk sl Sl aasl e ar 5
s(Ye) oS ysha s 6 5V (g 5—ls s 15 1PSCs
M1y Cas a0 323,18 & UCBIPST (s ks do s 0 ,LSn
) s g0 323,18 4 PCBCips16 (5l ds s 5 4o s
DS 6 ol J 3 5l (1) L3S 5158 A3 08
o wer glad s g pld ds s oL 5 (Kehat)
sl (0) 45 S 5 doys YA |y G g 13,18
5 Aol e oy cilises Sy gLacil 51 iPSCs
L, 15, ESCs 5458yl sla 51,5 5 30 oM ie
slas,ls 4 3L o autograft L sy s adsle ) (YA)
JSKn Sy 35 (555 S 55 ool gl K58
Sl s 1 Lad 5l eslizad & el i sk ol ol
S eile slad s a0l 51L(V) S o 35k
Sl 4 SIS 55 telas glad gl LI (2l 505
e Allograft K5 (gl eslizul )50 55 Js ] 0
Loy 52 hAMGCs slad b bl .o ls tal y= sl 2,
Sose B s 5 a0 sl sy [ 50 Xenograft
ol SSS e sl 5L 0 S A B A tbes]
5 ol 15 NAMCS G35 L s i s L
Lo s Bl mals Lo 13 VW o )5 VA 5ls 58 g0 55 b
V) Ae 58 Ao s YT s sae 303,8  hAMGs ;LS
7l Gl s e (o UL San (Shen) -, =
b s Ll 4z 4 s BMMSCGs 5l oo 05,8
JUs,lS s Jaes 5, <Ll (Biochemistry Induction)
(Myocardial Microenvironment Induction)
ol (Genetic Modification) x5 il

YE0,lond — 110 liuno; — pandenld g 88 b1 doliuad


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

L s 53 GlolE 5 sl & s ea g o oo s
el bl iy s 5 1) s ol B s Sas Ll 5
US4 dsls 0Lz () b (s led Ao s bad L
slad s s plad doys Ol STl bd sl ol bl
la S5 e O ) Sl gLt ) Grie canile
Fob e SG sl Rl (el GUI 5 2l 5505 pe)
Ol (810 036 (skoel 5 b5 Shas 5 500 1 2 cile
Wt e (a5 o 5 4 e 35 il S
P Gl il ) (i S8 glad S0 L
Al ol glad sl 5l G g 2258 led s
SlaSade of b aS syl Ui g, opl A
288 st oy e e Glad ;S se 3L Lo
3 385k b slalesal, L fan il sloa eIl

Al S o3, e S

References

75 G528 Sladshe e (Sl DS
(Sharma) L2 45 (g 5b 4 3 S eslitul i sue 303,S
G kil 5 glucose starvation s, b ol ,Kea
S 2208 Slad she 8 4 e g 52308 glad ke
Gl S G b il el gl g Cmar 2
e 5 0K 5 (Kadari)g,s8 S Olomes (YV)aas
sF ol en 4 ol Sl eslinal S s S S3 sy

() 35 o0 s o ys Sl o e (S e (5L

S5 dom
AN alllas a5 B Ll p g gz sl
5535 03 3 ool Gl e Ly S S 28 e
Glad gl aS das o Olzi anl ol (g5 ,0 Lol
bl 5 el 35 i 51 G5l SL2E 31 Grte e T30

1- Shamsi A, Ebadi A. Risk Factors of Cardiovascular Diseases in Elderly People. Iranian Journal of Critical of Care Nursing.

2011:3(4):187-92.

3- Motamedi R, Azadbakht M, Fathi F, Amini A, Ghaidari MI, Salehi E. In Vitro Differentiation of Human Bone Marrow-Derived
Mesenchymal Stem Cells into Cardiomyocyte-like Cells. Yakhteh Medical Journal. 2010;12(3):387-94.

4- Hojjat M, Dastpak M. Stem cells roll in heart disease treatment. Iranian Journal of Critical of Care Nursing. 2010;2(4):161-6.

5- Kehat I, Kenyagin-Karsenti D, Snir M, Segev H, Amit M, Gepstein A, et al. Human embryonic stem cells can differentiate into
myocytes with structural and finctional properties of cardiomyocytes. Journal of Clinical Investigation. 2001;108(3):407-14.

6- Badorft C, Brandes RP, Popp R, Rupp S, Urbich C, Aicher A, et al. Transdifferentiation of Blood-Derived Human Adult Endothelial
Progenitor Cells Into Functionally Active Cardiomyocytes. Circulation. 2003;107(7):1024-32.

7- Tsuji H, Miyoshi S, Ikegami Y, Hida N, Asada H, Togashi I, et al. Xenografted human amniotic membrane-derived mesenchymal
stem cells are immunologically tolerated and transdifferentiated into cardiomyocytes. Circulation research. 2010;106(10):1613-23.

8- Antonitsis P, loannidou-Papagiannaki E, Kaidoglou A, Papakonstantinou C. In vitro cardiomyogenic differentiation of adult human
bone marrow mesenchymal stem cells. The role of 5-azacytidine. Interactive cardiovascular and thoracic surgery. 2007;6(5):593-7.

9- Kadari A, Mekala S, Wagner N, Malan D, Koth J, Doll K, et al. Robust Generation of Cardiomyocytes from Human iPS Cells
Requires Precise Modulation of BMP and WNT Signaling. Stem cell reviews. 2015;11(4):560-9.

10- Ye L, Zhang S, Greder L, Dutton J, Keirstead SA, Lepley M, et al. Effective cardiac myocyte differentiation of human induced
pluripotent stem cells requires VEGF. PloS one. 2013;8(1):e53764.

11- Gao Q, Hu X, Jiang X, Guo M, Ji H, Wang Y, et al. Cardiomyocyte-like cells differentiation from non beta-catenin expression
mesenchymal stem cells. Cytotechnology. 2014;66(4):575-84.

¢
YE£0,lowd —ITA0 yliwmo) — sl g 0y bojl aolidad

~y


http://labdiagnosis.ir/article-1-205-en.html

[ Downloaded from labdiagnosis.ir on 2026-06-04 ]

~y

12- Mohanty S, Bose S, Jain KG, Bhargava B, Airan B. TGFbetal contributes to cardiomyogenic-like differentiation of human bone
marrow mesenchymal stem cells. International journal of cardiology. 2013;163(1):93-9.

13- Huang Y, Zheng L, Gong X, Jia X, Song W, Liu M, et al. Effect of Cyclic Strain on Cardiomyogenic Differentiation of Rat Bone
Marrow Derived Mesenchymal Stem Cells. PloS one. 2012,7(12):¢34960.

14- Ramesh B, Bishi DK, Rallapalli S, Arumugam S, Cherian KM, Guhathakurta S. Ischemic cardiac tissue conditioned media
induced differentiation of human mesenchymal stem cells into early stage cardiomyocytes. Cytotechnology. 2012;64(5):563-75.

15- Feng M, Sun R-q, Ma A-q. Study of inducing differentiation of bone marrow mesenchymal stem cells of rat into cardiac myocytes
in vitro. PMID. 2009;21(6):340-2.

16- Hatzistergos KE, Quevedo H, Oskouei BN, Hu Q, Feigenbaum GS, Margitich IS, et al. Bone marrow mesenchymal stem cells
stimulate cardiac stem cell proliferation and difterentiation. Circulation research. 2010;107(7):913-22.

17- Yan X, Lv A, Xing Y, Liu B, Hou J, Huang W, et al. Inhibition of p53-p21 pathway promotes the difterentiation of rat bone
marrow mesenchymal stem cells into cardiomyocytes. Molecular and cellular biochemistry. 2011;354(1-2):21-8.

18- Xing Y, Lv A, Wang L, Yan X. The combination of angiotensin Il and 5-azacytidine promotes cardiomyocyte differentiation of
rat bone marrow mesenchymal stem cells. Molecular and cellular biochemistry. 2012;360(1-2):279-87.

19- Xinyun C, Zhi Z, Bin Z, Li R, Yucheng C, Yafei Y, et al. Eftects of cardiotrophin-1 on differentiation and maturation of rat bone
marrow mesenchymal stem cells induced with 5-azacytidine in vitro. International journal of cardiology. 2010;143(2):171-7.

20- Zhao JW, Zhang MR, Ji QY, Xing FJ, Meng LJ, Wang Y. The role of slingshot-1L (SSHIL) in the differentiation of human bone
marrow mesenchymal stem cells into cardiomyocyte-like cells. Molecules. 2012;17(12):14975-94.

21-Feng C, Zhu J, Zhao L, Lu T, Zhang W, Liu Z, et al. Suberoylanilide hydroxamic acid promotes cardiomyocyte differentiation of
rat mesenchymal stem cells. Experimental cell research. 2009;315(17):3044-51.

22- Hiaing SM, Garcia LA, Contreras JR, Norris KC, Ferrini MG, Artaza JN. 1,25-Vitamin D3 promotes cardiac difterentiation
through modulation of the WNT signaling pathway. Journal of molecular endocrinology. 2014,53(3):303-17.

23- Zuo S, Jones WK, Li H, He Z, Pasha Z, Yang Y, et al. Paracrine eftect of WntlI-overexpressing mesenchymal stem cells on
ischemic injury. Stem cells and development. 2012;21(4):598-608.

24- Lian X, Hsiao C, Wilson G, Zhu K, Hazeltine L, M.Azarin S, et al. Robust cardiomyocyte differentiation from human pluripotent
stem cells via temporal modulation of canonical Wt signaling. Proc Natl Acad Sci U S A. 2012;109(27):E1848-E57.

25- Saraswati S, Deskins DL, Holt GE, Young PP. Pyrvinium, a potent small molecule Wnt inhibitor, increases engraftment and
Inhibits lineage commitment of mesenchymal stem cells (MSCs). Wound repair and regeneration: official publication of the Wound
Healing Society [and] the European Tissue Repair Society. 2012;20(2):185-93.

26- Connell JP, Ruano R, Jacot JG. Amniotic fluid-derived stem cells demonstrate limited cardiac differentiation following small
molecule-based modulation of Wnt signaling pathway. Biomedical Materials. 2015;10(3):1-5.

27- Sharma A, Li G, Rajarajan K, Hamaguchi R, Burridge PW, Wu SM. Derivation of Highly Purified Cardiomyocytes from
Human Induced Pluripotent Stem Cells Using Small Molecule-modulated Differentiation and Subsequent Glucose Starvation.
2015(97):e52628.

28- Sanchez-Freire V, Lee AS, Hu S, Abilez OJ, Liang P, Lan F, et al. Effect of human donor cell source on differentiation and
function of cardiac induced pluripotent stem cells. Journal of the American College of Cardiology. 2014,64(5):436-48.

29- Shen H, Wang Y, Zhang Z, Yang J, Hu S, Shen Z. Mesenchymal Stem Cells for Cardiac Regenerative Therapy: Optimization of
Cell Difterentiation Strategy. Stem cells international. 2015;2015:524756.

30- Feng C. Suberoylanilide Hydroxamic Acid Promotes Cardiomyocyte Differentiation of Mesenchymal Stem Cells and the
Mechanisams [Dissertation]. www.globethesis.com2010.

A
YE0,lond — 110 liuno; — pandenld g 88 b1 doliuad


http://labdiagnosis.ir/article-1-205-en.html
http://www.tcpdf.org

