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Effect of erythropoietin on mitochondrial biogenesis in cardiomyocytes during

chronic hypoxia in vitro
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cal University, Chongqging, 400037, China)

[ Abstract | Objective To determine the effect of erythropoietin ( EPO) on the mitochondrial bio-

genesis in rat cardiomyocytes under the condition of chronic hypoxia. Methods Rat cardiomyocyte-derived

H9c2 cells were deprived of oxygen for 7 d to establish the chronic hypoxia model (94% N,, 5% CO,and 1%
0,). Then the obtained H9¢2 cells were treated by recombinant human EPO (rhEPO, 5, 10 and 20 U/ml) for
3 or 7 d. Fluorescent probe was used to mark mitochondria in the cells for the amount of mitochondria. The pro-
tein levels of Akt, phospho-Akt (serine473) , endothelial nitric oxide synthase (eNOS), and phospho-eNOS
(serinel177) were determined with Western blotting. RT-PCR was used to detect the relative copy number of
mitochondrial DNA. Results rthEPO treatment for 7 d resulted in a significant increase in the amount and copy
number of mitochondria ( P <0.05). The phosphorylation levels of Akt and eNOS were also enhanced, but
those of akt and eNOS had no change (P >0.05). Conclusion EPO improves mitochondrial biogenesis in the

cardiomyocytes exposure to chronic hypoxia, probably through Akt and eNOS signal transduction.

[ Key words | erythropoietin; chronic hypoxia; mitochondrial biogenesis; Akt; endothelial nitric oxide

synthase
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WEREBEILES 3-1% /i ( phosphatidylinositol 3-kinase, PI3K)
AL A A= 1% 2 (erythropoietin, EPO)4EFF EPOR
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1.1 ##

H9c2 L LA Ik (ATCC 4% ) s BCA IR & (AR K) 5
SDS-PAGE BEIEHL B A & (3 = R) s BHHAIR (31 = °K) ;SDS-
PAGE HLJK (315K ) s Western 35K (51 2 °K) ; PVDF i (3
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Phospho-eNOS (ser1 177 ) Hi {4 ( Ha it K Fil ; Cell Signaling Technol-
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KR = R) B Sy Banic i Pl (L9 8 e
K) ; DMEM =8 35 355 ( Gibeo BRL) ; i fiff ( Gibco BRL) ; Jif 4~
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IRER (A TR E (Tnvitrogen ) 5 3 ] 5& K 41 DNA 2 O ) &
(TaKaRa /A #]) ;SYBR® Premix Ex Tag™ Il i 7] £ ( TaKaRa 2%
) sthEPO (P FH =42 ) s TBST Gl (O S = ) o
1.2 7k
1.2.1 EPO THiAb 3 S0 L4 i 4 HOC2 4t bk A
BRI (94% N, ,5% C0,,1% 0,) , 5 2 Kife 1 WH IR
(BEFRI 10% HBRARITE ) B 9% 1 JJ5 @ A8 M B S A 1
0 S JULAR B % B 2 6 LA, A IR H R 220 5 ¢ 107,
TIVEAAIE R 43 51 0] BE A 2 mL K535 5L 09 FLAR P9 i A thEPO
10.20 .40 U {2334y 5k 5.10.20 U/mL, & K4 thEPO 4k
PRGNS M A M g ) IR 2, db S8 A B R B AR B R,
2 KA 1 I3 d s I R IR B LR B e £, OB LR
FEEE IR B s RT-PCR K 26 hr P45 D127 d JE X L iREE
PRuEAT PR AN ; i Western blot il & Akt,eNOS F LR b 2
FI K
1.2.2 SRR TEOLIRE L W SRR 2 (8 5O IR BT
DSMO iR 1 mmol/L i £ ; 5 1) DMEM 7 ¢ ) T4 1
(100 nmol/mL) ; FpFHEFE AL, PBS ZE i vpdk 3 ¥R, B K2 min,
e TAEROMA 6 FLAR Z A5 T e 8 25 min, PBS ¥5E0E 3 1K, &
K10 min BEE B A ED RO R AR SR B s EBCR
FH Tmage-Pro Plus 6.0 FAFRAALAMEL 10 A~ XU RET G2 €419 -
B BB TN o , P DG B RN RS H
1.2.3 Real-time PCR 6 LA R 40 i 4E = 1 mL EP
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5 minf IR T 5 22 Ji5 ¥ BR S0 5 20 BR Pl A BE PRI 40 DNA 25
H &SRB Y S DNA, KRRy Cyt, 514 B35
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60 C (G975 i A T4 ) 5 DNA B, ROX Refer-
ence Dye I (50 x ) ,dH,O0 ( K& 2£187K),SYBR® Premix Ex
Tag™ 11 (2 x ) , PCR Forward Primer (10 pmol/L) ,PCR Reverse
Primer(10 wmol/L) % & Lb #13& 51, i A /i 45 v, ffi 7500
Fast Real-Time PCR 24t , % SYBR Green 4t {6, 15t 47 520 &
£ PCR 55 1 2594 °C #8730 s, 552 2P 60 C#E1730 s, 56
34572 C#4T 1 min 240 AMFI, BT 1) RT-PCR Z/OEE
3R, AR LIRS ) B R S R . AR
27T, S 2T A Ok Db B A A R =
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F 8K JEH BRI EP 48 TR A 7K 24 % 30 min fifi 2 5553
fift o FH BCA 2700 G0Ae DU 42 BBL A 2 10 W B, A 0 445 2 J /s 4R B
HEHWREEIRF] Western blot SLEFARZOR . & HE 100 V,
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o FEPAWE ] 2 h, Akt, Phospho-Akt, eNOS Phospho-eNOS
HEH—PL(1:1 000 7 RE)4 CMEE b, TBST I3k 3 Ik, Bk
5 min ;7 HAR IS E AL AR IC 09 P = IRIFF 80 min, TBST {1k
3, BIKS min, R W UR BERR RGCRE R .
1% F Quantity One X4 #4743 1 ( Bio-Rad, version 4. 4.0, build
36)  HKEEFRREARLE,
1.3 “%itxsiik

RT-PCRWestern blot 455 F LR K J5 22 534 , 45 SR 3490 2
Ty 2SR SG , 7E I PR LA A LSD SNK ¥, b A2 AR ET
FRiC BRI IR B AR, I 306 2% B ( Fom bR 1
BE R RZR 7 2007 0 28 5% , SRS AR AR (1 Kruskal-
Wallis 655 , 35505 B A - BRI FR 96  RIZeki i
FIECH . SCER25 R H IBM SPSS Statistics 20 FAF#E4T7047T
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2.1 &REBEARRETALE

BEATLAMIR 10 A DX 30T R 51 G 68, 00 °F 35 6 %% B2 (8 i 4700
iSRG AT Kruskal-Wallis 655, 46 I 45 28 Bk 0 482 5 A2 1E
2R, thEPO 43 3 d J5 , Lk A2 i B i i i A i
ERF(P>0.05) , RN Gt i) A= ) A WS AT 5% s Ab 382 7 d
J&  BARMTOLIRER B & 25 (P <0.05) , W LLE:,5.10,
20 U/mL 8 iR 608 B 3 1 T8 AU IRZE (P < 0. 05) 510,
20 U/mL &5 U/mL 4H (P <0.05) ;10,20 U/mL 4 22 6] 2%
FBAGEFE (P >0.05) WK 1.3& 1,
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XTREZH (0 U/mlL) 5 U/mL 4H 10 U/mL 2H 20 U/mL 2H

3d

E1 FRERE rhEPO L IBIEMHRE.CINMMEERER BEAEE X RTLBUE (RLEREZMB x1000)

%1 IPP il rhEPO 4bIR18 MHER RO AL 4B fE LR bk 1 e &

ERHmsE
3d 74d
21541 - - - -
R X3 G X IRFE
BRAHIE AEH BRAE AHH
XIEZH (0 U/mL) 1 431.07 850 1.365.67 490
5 U/mL 21 1 409.32 462 2 019. 494 1 806
10 U/mL 4 1419.84 627 2 160. 482 854
20 U/mL 41 1.500.21 956 2 199.08% 866

a:P<0.05, 52414 ;b P<0.05,5 5 U/mL 43k 4x
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O X iEZe 5 U/mL 41
[ Bl0UmL4l M0 UmL4L o

1.8

mtDNA X F A &

3d 7d
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0.05, 5 320 1k4% ;b P <0.05,5 5 U/mL 41 k%
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i 0.8
ﬂ;{ .
Z 06
0.4

0.2

0

®
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AR YER . EPO LYY 32 iy JiF RS, BN 3
TR M o HE I A 32 SR AR5 5 A 1 (HIF ) B
5T, Anagnostou 55 5 K B, 7E 4141 F BUR
i} EPO 7 L 8 B nT HE T 100 A7 ; 18 1k 220K
B EPO 153 W K AE 13 Hh B4 v B 7K 7 AR
SRATRY G0 B AL T i SR A IR
AU SR S f1 Ay 7 o R LA i AR
I, LA P AEU B B AR B R A R BB GO AR
T AN E, KRR BN 28 BFA RN 12%;
TENG PEBREAZEAT T, U0 A 5 JO0T 48 4 e 4L 1) 2
LU 45 OB FE R PRR  FRATHTI A5 A 3
LAY e o R BT SR R ST O SR D LZ kLA
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35% " SRR S B RE AR A RS L AR
SRR A= i AT, G 7P A A e L ) 1 e e 4
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5L ILZE 21 EPOR (263K 5 3 6 1 42 7 48 1k ol S0 L
EPO-EPOR {55 5 14 5% , $12 755 {2 21 200 i £ 7 32 70 18 i sk
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S8 T FZOEIRE AR L 2RI R G2 (6, . mtDNA AH XS
5 VB R 8 PR BT EPO 95 10 LKL Y
AW I UESE T BRATAHEDN o ZORE ARG A 5 B RE
AR TR A0 I 1 P R AR B ATP = T e SR e A 5
O RO E SR B LR A, e ATP 5 R 2 T
AR e A . DRI, EPO i i 1RO L
R AR W53 R, 8 M R A8 26 16 T 0 LA D 1) o
AR A T2 R E AR . AR West-
ern blot 5% B Akt i FIMERR ALK P44 5, Ake 192K
F#ERR L al LA EPO 5 EPOR 2543 )5 51 EPOR [
B ms AL, i PIBK 5818, Akt /2 EPOR
T U ) T 2 — , O RO LA M Y A A H A
RIS Akt BBCHE RT UG H R {5 538 #% eNOS #E47
WAL, ASBFSE IRIER] T eNOS 192K [ R 1k K F 715 5
eNOS {3 il LA ELFE AL L-KG 2R A i NO, 1 NO
AT LABOE PGC-Lo, T Tfam 2 5 R R 1 A= 9
BN R LR Y& R 2 SR A . ARSERIESE T
1B PR SR E T EPO B3R 1.0 LA R A= 5 1,
Akt eNOS {551 £ H A R 4% 1T 820 . Xoxt ik
— 28 PR A RIS LA RS L AR
IRERLR I A W6 LS EPO ) T Tk B8 A7 A — 7 11
BARR, BA TR RS LR h ik — P58 X — K
B Seme iR WLEE EPO K HAE 518 e X SRR Y
PR8I S5 DT BE ) R L 5 IR W15 e g
A3 50 S RELIBT , WX T i £ 3 g S LR A= )
R FEIR 5 JX LEH N — 20 19 528 vh BEAT R — 2P 1Y
WEFEANERT , AT 58 38 HEAL I A5 5 i Bk A e . A
2, EPO 5 1 18 M il 40O WL ZH I B9 R AR A2 W 5
Ji, Akt eNOS RJ BB 2 HAF 50 6 A 3 B 15 [ 1
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PRIt T P 3t (100 ~ 150) x 10* U, ] 100 mlL A= Ffi L
KHERESG 30 min FHSE, SR G TAR4rFJHFZ 5 000 U, & 12 /)
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