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BRAREET LE/NNIERTHARIEX DB ISENEZE y
HHEF 1o RIZRFEE S A0 AR

JrEEET R A, A, RE L, b B, 5
il &',
(1. B PR o B o TS 4 i BF 5 Pl it B2 PR AR S Py, bRt 1000715 2. [EIKE il i e XU
DAL O AR A 2 e XU PPAG A S0 3R %, Jbat 100021)

i, g,

WE. B RGO R FESRIER T @R (ESC) 5444 & Wl it ag 8 5 48 A, SF38 4T A4,
Fik RAARAFEAKEARESC, 9#F80.44,4.4 744 ymol-L "4 ESC96 h, A3 2HMET
REHFLAR SN HIGEHCENE ML N EBEIREM,; £af PCR 7k & -k & & T4
(a-MHC) \id A A4y Bl 4R 38 78 M 3 7% % 4k y (PPARy) \PPARy i % F 1a(PGC-1a) , & "+ R A -1
(NRF-1) & kit 45 BT A(MITFA) fo X HatkoF B 4k 5 Ak IV (COXIV ) #9 35 B £ 14 ; Western & & 97 i
HHm PPARy, c #iML3h & & = PGC-la @ kA, R LS EFxBammt, 94 55 0.44 fo
4.4 ymol-L ™" T 3% 4 ESC sm b5t A B L A3 89S ltm ek, 591 B LA 149 ESC & IL4F ik A B
a-MHC £k , 29 45 4 B *T P8 2069 5.6 42 3.7 42 ; LiA-CIL2n iads AR B G a M E G kL, 4 H
EFRAG 1.7 Fe 2.1 45, 2 TG 3 P B TLd# ESC 2Lk S, G5B FREMH T LA
PPARy A B fo g kik, AT G F 8 0.44 f2 4.4 ymol-L ™' Tl B LA K AR Ao RANE B F AR
KA, G F A4 umol- LT LK AEIRK B 3 § IR T ELER AN SR T L ESC 518 4 S 2w it hg
FEA, GiE G PFETEERs PPARy 24kt Lifld PGC-1a A-F 89 & 4K A 4 A %, A i 42
Bt ESC 44k 34 & MLgm it
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HeZ IR o /N B, ESC s 5% ( embryonic stem cell
test, EST) Hl Tb& YR & & % M PF i , ECVAM
) EST AN BT ESC 2046 A0 L4 L
ARERRAE R~ (HIL R Ve LR S £ ESC 41
ML A o3 AR AL B RITT, FEAR BRI A iR 2 A
B— EaiEE RO LA, R, $e iR EST By #R4E
WAL, ESC H & a0 LA ML /3 AL BRI A, H
ESC 2 s 53 Ak by Lo LA i — A i 0 A2 4 1) 2ot
i, BRI T ESC 75 570 A HERH 1 AL i o8 AN
%, N T ®m ESC By M A 4k B E,
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ISR 25905575 3 B A HE £ 48 A T iy
HLI, A I RELE S T KF EAG %S ESC 2l
S WA, RS R RIE R

AWITERY, LR B A=W 15 xt ESC il ilL
e o e S i (22 R = TR N2/ RE g
P — A A A i Jo 300 PP ORI BB A, A B 2K
KRR G MR A & id # . 7E R 70K ESC
AR R H AR IR 5T =, i 73 AE g ESC %
M RURIAE A, B O I 2 B S, TE B 45
T SRR R S 32 U y (peroxi-
some proliferator activated receptory, PPARy ) 1t
5 F 1o ( PPARy coactivator 1a, PGC-1a) J&: 4k
R AP B DGR R

R I — 2R S A TR A M i A TR 2
WEY, EEAAETHE . OaR 2R SR EE
FIFERLAE & 2 AR, HoA DUshBkok FERE AL 3T
R YU PUAEAAYULMOCRESE- . 735h, H
A ] AR LA B F A0 s B8 I 2 1 A e
SE O WLER D RE , X e Lo 2 2 1 BT SR T
PRSI AN, B a#E M mx PPARy 4 i#
WA o ARIOR B X 3 B A /e ESC 4y
A WLER L IS 20 4 U0 -5 201 9 3 LA
AT

1 MRS

1.1 paaRXF A E MR

/Nl ESC D3 41 g it B v B R 2= Be iAW)
MEHETE T, HEE PR B EEERAR A A (A >
95% ), knockout-DMEM #% % %t ( Dulbecco modi-
fied Eagle medium) | & B DMEM i 4 1fiL 775 ( fetal
bovine serum, FBS) , B-%ii 3& £ i | 3F b 75 A FE R
(NEAA) \N-2-%8 2 JE IR 82-N-2- £ fif ik (HEPES) |
L- 24 Ik e , 7 ik 25 2= ALPL A Trizol 20 {1
Invitrogen Gibco 23] ; PU H BL (B & M 5 (MTT) |\ —
FHIE B ( DMSO ) 1B i W [ 74 [ Sigma 23w, /)
B B I 9% 70 4 BB 7 ( murine leukemia inhibitory
factor, mLIF) Iy g = CHEMICON 72 #],
PPARy .PGC-1o .o JL5h#E 1 F1 GAPDH —#ill) 5
2 [E Abcam 24w, HRP FRic i — 3t (Ll =4l
FHUNR 19G HUik) 1l B 12 SR A HE AR S H],
RT-PCR & 7 & Wy B Jn & K Fermentas 7\ #],
SYBG il &l H H A TaKaRa A #],51¥(F% 1)
o- LR 1 B 4% (o-myosin heavy chain, «-MHC) |
PPARy .PGC-1a . #% -1 [ -¥--1 ( nuclear respira-
tory factor-1, NRF-1) | £k i {4 %% 5% [ 7 A ( mito-
chondrial transcription factorA, mtTFA) FiZk ki {4 nF:
W &% &2 4 & IV ( mitochondrial respiratory chain

Tab.1 Primer sequence and length of amplified fragments

o-MHC 5'CTGCTGGAGAGGTTATTCCTCG3’ 340 55
5'GGAAGAGTGAGCGGCGCATCAAGGS’

PPARy 5'GCCCTTTGGTGACTTTATGGAS3’ 170 59
5'GCAGCAGGTTGTCTTGGATGT3’

PGC-1«x 5'CTACGAGTGGGATGCTGGAGAT3’ 555 60
5'AGCCAGGAGAAATCAAACAGAGS’

NRF-1 5'’ACGTGCCCTGTGCAGTTGTG3’ 340 60
5'TAAGGATAGGTCGGCGGTTC3’

mtTFA 5'CGGCGAATTGGAGATGAACTG3’ 333 63
5'GGTCACTGTCTGCCATGTGGG3'’

COX |V 5'TTGATAACCGAGTCGTTCTGCC3’ 128 61
5'ATTTAGTCGGCCTGGGATGG3’

GAPDH 5'GCACAGTCAAGGCCGAGAAT3’ 313 61

5’ACGTCAGATCCACGACGGAC3’

o-MHC . a-myosin heavy chain; PPARy: peroxisome proliferatoractivated receptory; PGC-1a: peroxisome proliferator activated receptory
coactivator 1a; NRF-1: nuclear respiratory factor-1; mtTFA. mitochondrial transcription factorA; COXI|V . mitochondrial respiratory chain

complex |V.
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complex |V, COX IV ) th It 5t %8 B B A &l & .
Bio-Rad Real-Time PCR {{ (ZEEALRAT ) , 5 5
H4% ( H A Hitachi A7) .

1.2 MAEFRRAEAERLATM

AR A — e /N ESC, B 985 #
Rl B 2 A /N BRUIE AR AR £F 4k 40 g ( mouse
embryonic fibroblast, MEF) 7% 3% 2, it A ESC 5¢
485 2 3 (15% FBS, 84% knockout-DMEM, 1%
HEPES, 1% NEAA 1% X{#7,0. 1% B-3% 3k 2 i,
mLIF1 x 10" U-L™") 445 55 55, ESC £ 5k
60% ~70% fil 5 BF, i 4716 X 0. 25% JE il ( &
EDTA) i fbsb T X5 82k K ESC, 22 B BE i
J7ik B 2 MEF 3% 57 )2 4 Ma, 35 5% 55 v A4S B8
mLIF, {41k ESC B4 g Bl 2 174k, e
fif13.75 x10* L~ 31535 F 10 om B4 ks 1.
i b, B 20 pl, 2% 3 d Jg, 18 WS TR
BB T —4> EB, ¥ EB % A60 cm & 5
I, i A 10 ml JG mLIF fij ESC #5323 ( FBS 20% ,
HA R 5 R ESC 5g 28537 3%) , LA 37C .5 %
CO, HrFeffirh BT H5: 2d J5 , ¥ EB #:5h F skl
B 1% WK 24 fLARIN . AL —A4 EB, AT
mLIF (%) ESC /bl 0k, 42 i EB B 21 e,
A 37°C 5% CO, R34 177 , & H {58 W ilss
gL, d JE R0 EB M2k .

ESC JE i EB IEEJ5 24 h, 23 Bl A 22 i
0.44 4.4 144 pmol-L ™" 555 A TIE 2505
1.3 ESC 74t A0 ANL48 R B9 48 X F5 hR A9 40 U

EB JiBERE 5 5 d( (HEE S EET-H1 96 h) J5 , 62
WA T WSS 24 Lk N EB H k54 A A R IK
AR HE IO LA 1) & AR 28, IO AL S i 40 i A T
szt PCR Il Western E[IES2 56, K0 LR 4%
M a-MHC FLC LA bR SR ) o L3 AR
(x-actinin) 33k,

1.4 EHBEFREMENES L ESC LMK
&

FH A0 M &0 T % 1E B X R 4 A 2R R
4.4 ymol-L "4 E] T ,200 x g &0 5 min, ¥
2 TG SR R0 A TV [ R (2% 22 5 R
2.5% % ) )49k EP i, — W Rz il 22
0.1 mol-L ™" wh it Ja , F R Al 1% 4z (0sO, )
[l 2 ho 40 [ 5 61T & BRI K, 38 A
P A, B AR B, U) A, U )R EE Dl 80 ~
80 nm, # & T 5, B F M W Lk, R Philips
EM208s %437 iif B+ i Sl 5 U8, 4% Ao B 2L 4
PR SN e A i W i e ES G OD U 2

a2 a

SRJ5 6000 FE RO EL T & R AR IR . TR E 1Y 35K
YR EREPAER A0 N B & 5 k.

1.5 XK} E= PCR iZME o-MHC,NRF-1,
mtTFA #1 COXI|V ZEE &%

PN % B EE4H 24 4> EB, B4 mA 1 ml
Trizol, ykif i 75 i i, #% Trizol 325 & 150 W] 5 2K
FEWI iR h & RNA, 260 nm 58 Ah W g 32 46 i
RNA &6, &1 gl BNA 3085 55 50 — i
cDNA, L cDNA #4749 14 [ i, i A o-MHC,
PGC-1a, PPARy, NRF-1, mtTFA Fii COX|V &:3%
R L RS 14145 10 pmol, S ik 2R EARFL 25
R A A BiAS P 95°C 1 min;95C/30 s,
58C/15 s,72°C/15 s, 40 M E#+, 1) GAPDH
NNZ: TR E T, H B YR 2RIk K
S 274 F R, ACt = Ctyuum — Claseons
1.6 Western E[li#5 ;£ £ 43 4t ESC A PPARYy,
PGC-1a # o HALBNE B RIE

FZERET 7196 h 5, 24411 ~2 $24 fLik
Mo 3E 5 ESC, RIPA 16 £ HU4H il 75 11, BCA
PN S R, AR A B B A E A Y |
FesE, SEEHIKSE R T, R AR 20k 25 o e B
% PVDF B, R4 4% 85 bR iC 87 B H 3 E Ak
i ,PPAR y PGC-1a ., o Hfi )L 5l 25 11 2 GAPDH fif
FH—HRIF B LR 1:1000,, — 4l & 52 1s .
TBST pEfE, HRP #ric i) —Hi=iRiEE 1 h; i
LumiGLO ® Chemiluminescent Substrate ( KPL)
AT IOCIRYIIEE 8 H 8 A R, R AN ]
RG] . FH Quantity ONE %%t H 18 11
AT R (integrated absorbance, 1A) St
FE53#7, LA GAPDH Sh N2 H . H By HE H A&
KK = 1A i/ Aapon o FEHRESL 3 1K,

1.7 SZitESH

SRS R x + s R, R SPSS 11.5
BACE AT 2 0 A, BT R AR X AT IR A A
T3 22 PRI, TR0 K 22 4 8] L Bk i one-
way ANOVA %34, P <0.05 ELAG G247 5,

2 H#R

2.1 BHEAEEX ESC 24k 0 ALY A 54 0

/M ESC fE MEF AR R4 (& 1A) L
AR, 4 i & i 3 il % BB I 5 0k (A
1B),7r1€ 10 d fy 20 g 41 [l UL 22 Ff e U240 g, 5
oy sekEn] DL LA TR o
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A B

Fig.1 Differentiation of embryonic stem cells (ESC)
to cardiomyocytes ( original magnification x 200). A.
arrows pointed undifferentiated murine ESC; B: arrow pointed
differentiated murine ESC.

BB FIHEORE R A O LA I 3l EB %L
i, ZPRER (%K 2) 78 ESC 0L5 10 K, HIEH
X PRLAAH L, (2252 0.44 5 4.4 ymol-L™'4H [
KA EB ¥ Bigin(P<0.05)

Tab.2 Effect of resveratrol on numbers of EB contain-
ing contracting myocardial cells in 24-well plates

Resveratrol/ Number of EB containing contracting
pmol-L ™" myocardial cells
0 14 +2
0.44 17 £2°
4.4 2027
44 15+3

Differentiated ESCs were treated with resveratrol for 96 h. x = s,
n=4. * P<0.05, compared with 0 ymol-L " group.

2.2 HRABEXSUE ESC R&MEEHRE

EHBEETR R (18 2) , 5 IEH X B 01k
f¥) ESC ZHAEAILL (FE 2A) , (AL % 4.4 umol - L~
196 h, LA i PN Aok (A S N R, S5 e B
TR RT3k ESC 7E 40 g 41k 1k 7R Hh i 2%
KRR (I 2B) o

Fig. 2 Effect of resveratrol on ultrastructure of
mitochondria in differentiated ESCs ( x6000). A. normal
control group; B: resveratrol 4.4 ymol-L =" for 96 h group. Arrows
pointed mitochondria in the differentiated murine ESC.

2.3 A#EAEmESLE ESC i «-MHC, PPARY,
PGC-1, NRF-1, miTFA #1 COX |V HEE &R B
=AU

g 3 iR, AR 0.44 4.4 5 44 ymol -L ™
K:3% 96 h J5, 5 1E % Xf 4] ESC L, 441 ESC
P LA A4 B 3L T o-MHC 3235 55 2 88 i1, 43301
1 466% ,271% 1 59% ; PGC-1ox 3 [F 32 3543 il 14
JNT 163% ,321% F1 28% , PGC-1o HL K k4351
BT 405% ,530% Fll 165% , NRF-1 3£ [H 32 35 4)
SN T 270% ,159% Fil 72% ,mtTFA f{j3t[H ik
SR BEINT 45% ,125% Fl 17% , 26 i 44 A= A% 1)
P Rl COXIV LK 2% 35 43 3 3 i 52% , 266 %
H22% . [4: 44 umol - L~ 411y mtTFA 1 COX |V
AR RS K2R AEARITEE X
(P<0.05),

[J o-MHC
& [ PPARY .
PGC-la  * L
6+ EINRF-1 I%
5 [ mtTFA I
f.}‘/ 54 [ coxiv i
= * 3L
2 41 il .-
o -
g ¥ 3
2 2
= :
1_ IT T: i
0 % 2 i3
0 0.44 4.4 44

Resveratrol/umol-L

Fig.3 Effect of resveratrol on mRNA expression of
o-MHC, PPARy, PGC-1, NRF-1, mtTFA and COX|V
in differentiated murine ESCs. Differentiated ESC were
treated with resveratrol 0, 0.44, 4.4 and 44 pmol - L' for
96 h. x+s, n=3. * P <0.05, compared with normal control
group.

2.4 AEAEENSLH ESC « HWALZHEA.
PPARy #1 PGC-1a & B R iX K #40d

e 4 s, 515 X 4] ESC M, (I3
MET1196 h J& , &5 Al O AR S E 1 o L
SRR, 4 51N T 65% ,101% #121% ;
PPARy H [ % ik 20 JI 3 i T 69%, 176% #i
153% ;PGC-1ax % [ 33643 BN T 121% ,149%
27% . BREAZEP I 44 pmol - L~ 411 o % L3k
HEHM PGCAa EHHFRIAIN, KRR HA ST
2% Y (P<0.05),
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A
1 2 3 4
a-Actinin iy
PPARY  wewessr  smsss s  saees
PGC-1al = PSSR

3.04 [ a-Actinin *
) PPARY *
—~ 251 IEPGCa -
s & .
.gifg 2.0 L 1
375 157
£ g
2 &8 10{—=
i_m
~  0.51
0
0 0.44 44 44

Resveratrol/umol-L*

Fig.4 Effect of resveratrol on «-actinin, PPARy and
PGC-1a protein expression in differentiated murine
ESCs. Lane 1. normla control; lanes 2, 3 and 4. resveratrol 0.
44, 4.4 and 44 ymol-L~" treated for 96 h, respectively. B was
semiquantitative result of A. x+s, n=3. * P<0.05, compared
with normal control group.

3 i

i it ECVAM #i#£ 11 ESC 434k Sy 0 JUL 2 1)
WELHEHR , AT 45 R & B, 76 22 21131 96 h
J& A A &S EB Bt AL B3, 3R A
i nr e dE ESC 0 LA 431k {H ESC
G346 R0 LA M2 — A ST 0F R AT 2 3 R 30
VLA S 5 R P 2 5% L 54 2 Y 3Rk D) SRS il i
PTG A AP IR o O LR 3 Je s O LR 5+
PEFE SR T 50 WU St S TR ) 858, 72 A D L
KB RO R S o-MHC 3% 35 A1 X 488
]| WA N S B o g 1 e B o e D
F}/[\&LM—%J .

R T 20 W R R A e i ESC )
O VLR A3 AR A T, A B9F 28 k25 0 JUL 40 4 5 1
FEH o-MHC 5.0 WA PR R 1 o HNLEE ol
AR, 20 % 5 Ak 4 A b LA AR Sk
BT AT E T . «-MHC J: R 7E ESC 430b Ky
o JULEH ML) P30 B A Rk IR 2, T o S LB 35
(1 25 DU Xk 57 265 0 LA L 43 A B9 B it
X a-MHC #4752 PCR DL K o S L3N 2 1 kA7
Western Bl 25 2 A& B, F 22 P i ] Db 43

1k ESC HrLs LA b e 5 PR bR 76 2 ek,
HAEWE 4.4 pmol - L ™"}, {132 i S48 e
5, BRI R S BERG R A% S HF- o-MHC 19 35%3% , 4k
TMHE5R T o S WLEN R 183k JIE 5L (2 A FE nT DU
#F ESC [0 W4T 434k o

FH 7 57 F B WL EE A3 Ak i) ESC 4 it P M 4t 1
KELIFEFTEE 4.4 pmol - L4525 96 h, 41 g Y £k ks
AT USRS 508 SR 3 P B AR i
ESC [0 WLAH L 531 19 [] B 1 B 2 4R A4 25 1 11
B

BRSO R LUR A S/ L ESC i
O LA A fb 3 R v 3 M 4A 7 ( reactive oxygen
species, ROS) ik | i, 15 pS88MAPK Ll %
PGC-1a #il PPARa, L sl %], PGC-1«x
AN S LR A S O T SRR A
ESC 7rkid i, PGC-1a /- LKL A Y5 B
FRETE 5 ¢ ESC 434k 4 0 L4 i H & 35 4
PGC-1o A 1) TR A A A AR G R R g 3Rk, HL
PGC-1a (A ZARZ %M, . B, PGC-1«
AIUS KM R Z 15 PPARy 7 N IR
WRRLL, AR 75 20 5 HOR AR 41X 4, ik R 4
HAEYEIRE

REWFFRRM , AZE T PPARy 32 (4 # 3l
YEM. EH % 1 | B K %Kik PPARy & H 1
U937 4iifif i ZEfLALRE e PPARy 335 iUk IR
kL, R4 PPARy 32050 i e AL 1 5 30k
52, HE# TR ) PPARy 2 MR HY 3l ). 2 g 9E
200N (A BE P E 1 R T PPARYy [ 40 i 1%
SRR B = R TR B R BRI AR P IR
L IZHZ PPARymRNA FfIkZe IR , 760 M A8k &
AR EHRGIER . AR sEe PCR SLIRE5 RS
Western [l SE5G45 5 o , (AZE P 1 A 140
ESC 4ffip) PPARy 5 PGC-1ax [l FIZE (4 553k
H AR, (22 S PPARy 244, [Rl i B T
HiAf A F PGC-1a 5215,

AR 2o 4% i T 2 1) 1) B R AR il 25 % PGC-1ox 7=
AR i NRF-1 1 NRF-2, A1 fih 2 2 i IR 1%
BEZRK & mtDNA %% 55 Fi &2 il 25 1 9 A% 2k 5 1 3%
ik, NRF-1 1 NRF-2 J& &% st 845+, /E H T 4
AALBEIR L R G0 WA oy W AZSE R Y e 36 . RI A,
RN BN 8 e SRR L L G 2h iy b
Fea i 5 HoAth 5 mtDNA & ] A O¢ iy & R iy 3R
kP mtTFA B— NS 7, 5 mtDNA D-loop
DX sl 1E T, 8 1 2o (A 5 181 21 1Y) &2 Tl R o
F2 . PEUMER ESC Lok T i FLk o ik oh e
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(AR AR AR i T2 Ak S mtDNA [ 5 o 4 240 ifd L
BT ) SR A 2R 1A FT mtDNA B, -5 B 2 i A
F= R A mDNA 43 B98I0, e 2 i T3 1 2k
IR e AL B . ASBI ST B B, A T
J& BN s B T R T RS R R

COXIV 2 H % i ) AR B 1, BN 2k
AR R I R 22 () e 53 3R S SR R B
REAEXTZRAR B LE )65 28 T e s By i 2% . B
I, ABE s COXIVAE Ry S ki ik A= W 45 1 i 4
bro SEHF PCR 253 WR, H 22 77 [ 78 300G 7 b
ESC R LY & B G5 , & LT
COXIVILH ik . G5B LbIRIIE e briB N
HUS M B L B, 2 P13 P I8 4. 4 ymol - L'
T 96 h, 434k )5 i) ESC 2 Jitd P £ A A 5 B oy
Fm ISR, B A RWIUESE T HEE
Pkt ESC [mp.Co LA M 43 Ak i R 454 T 2 i ik E R
RBLRAE BUR R o

LARARA W6 S 20 B — AR B AR
BIARAS )55 5 I W 1) R A Ak, T A I PN A v
fetE 2K, 7E ESC s bl F2 AR 20 T iR
B LR SZ B A N R B 052 1, 2ok A 1 3 P
oA bR A0 23 Bt 25 R % 75 s B0 A ) i el 2 27
fF5EIESE , ESC 40 ffd 1] .0 WILAR L 43 Ak 3 R W, RE
PSRRI 5 MO % ik ) A AR A A A8, DR 5
LR R BRI RE RS Ik 4 046

25 LRk, B ROE PPARy 24K, gk
P PGC-1a 1 3k, ¥ 75 NRF-1 F1 mtTFA, {15
ESC NZRLIA I L1 5 B N, 2R (A T B 3 58
YR RER 5 TR I G , R ESC 434k
LA MR R A e I, DA % R A7 i B 43 fh ik
PR Iy AR TR oK, SR I e ik ESC 4y
et LA L .
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Resveratrol promotes expression of peroxisome proliferator activated
receptory coactivator 1 during cardiomyocyte differentiation
of murine embryonic stem cells in vitro

FANG Hai-qin'*, ZHAO Jun', CUI Ya-xiong', YUAN Hai-tao', YANG Rong', RONG Jing',
ZHAO Zeng-ming', HE Jun', PENG Shuang-qing'

(1. Evaluation and Research Centre for Toxicology, Institute of Disease Prevention and Control,
Academy of Military Medical Sciences, Beijing 100071, China; 2. Key Laboratory of Food
Safety Risk Assessment of Ministry of Health, China National Center for Food Safety Risk
Assessment, Beijing 100021, China)

Abstract. OBJECTIVE To observe the modulation of resveratrol on cardiomyocyte differentiation
of murine embryonic stem cells (ESCs) and investigate the underlying mechanism. METHODS The
murine ESCs were differentiated as embryonic bodies ( EB) in hanging drops and treated by resveratrol
0,0.44, 4.4 and 44 ymol-L ™" for 96 h. The number of EB containing spontaneously contracting cells
was recorded under the light microscope. The mitochondrial ultrastructure was observed in transmission
EM photos. The gene expression of a-myosin heavy chain («-MHC) , peroxisome proliferator activated
receptory (PPARy), PPARy coactivator 1o« (PGC-1«), nuclear respiratory factor-1 (NRF-1), mito-
chondrial transcription factorA ( mtTFA) and mitochondrial respiratory chain complex|V ( COX|V) was
detected by real-time PCR while the expression of «-actinin, PPARy and PGC-1« proteins was meas-
ured by Western blotting. RESULTS Resveratrol 0.44 and 4.4 umol-L ™" increased the number of con-
tracting myocardial cells in differentiated ESCs. Compared with normal control group, the expression of
cardiac-specific a-MHC genes at the concentration of 0.44 and 4.4 umol-L " resveratrol increased 6 ,6-
fold and 4. 7-fold, and cardiac-specific «-actinin protein increased 2. 7-fold and 3. 1-fold. Furthermore,
the increase in the number of mitochondria was observed in transmission EM photos of differentiated ESCs
treated by resveratrol 4.4 ymol-L ™", PPARy gene and protein expression were increased in all groups
treated by resveratrol at different concentrations. Meanwhile, the expression of genes correlated with mito-
chondrial biogenesis increased significantly after treatment by resveratrol, especially at the concentration of
0.44 and 4.4 ymol-L~". CONCLUSION Resveratrol induces murine ESC differentiation to cardiomyo-
cytes in vitro by agitating PPARy and promoting mitochondrial biogenesis modulated by PGC-1ca.

Key words: resveratrol; embryonic stem cells; PPARy coactivator 1«; cardiomyocyte; mitochon-
drial biogenesis
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