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[ ABSTRACT ]
cytes. Methods Primary myocardial cells of rat were cultured in incubator at 37°C with 94% N, +5% CO,+1%0,.
Cell viability was detected by MTT.
(MMP) was detected by TMRE.

cytochrome C and respiratory chain complex enzymes were detected by Western blot.

Hypoxia; Trimetazidine; Cardiac myocytes; Cell apoptosis;  Mitochondrial energy metabolism

Aim To study the protective effect of trimetazidine (TMZ) on hypoxia jury in the rat cardiac myo-
Apoptosis was detected by Hoechst staining. ~ Mitochondrial membrane potential
Mitochondrial energy metabolism was detected by Oxygraph-2k.  Caspase-3,
Results Hypoxia could induce
apoptosis in the rat cardiac myocytes, decrease of MMP, cytochrome C release to cytosol. Furthermore, hypoxia could de-
crease state 3 respiration and respiratory control rate, increase state 4 respiration and decrease the expression of respiratory
chain complex enzymes. Meanwhile, TMZ could play a protective effect against the apoptosis induced by hypoxia in the rat
cardiac myocytes. It may be related to its protective role on MMP and respiratory chain complex enzymes. Conclusion

TMZ could inhibit the apoptosis of rat cardiac myocytes induced by hypoxia via the mitochondrial pathway.
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1.1 SEEe#H#

DMEM % 75 3 F0 s 4 ifn 7% & @ ( Sigma, USA) ;
0.25% i % #1 B 7 0.05% fi J& B  Hoechst 33342 (In-
vitrogen, USA ) ; Caspase-3 % 2 370 ( Cell Signaling
Technology, USA) ; GAPDH # # 4 ( Sigma, USA);
ShdEgemi ] I I IV, V. 4fex C A
COXIV % B 47 X 4 4 F 47 38 B9 3 4T & = 3 ( Santa
Cruz, USA); — & 1t % ¥ 7= 4 ( Thermo Fisher,
USA) ; % %% K K £ % %% (Olympus, Japan) ; & & %t
i HL Uk KB FE A 4 (Bio-Rad, USA) ;38 58 AL &
KR F £ ( Amersham, USA) ; MTT 48 i1 3 58 46 3] 3%,
& (wE YL, F E) ; Oxygraph-2k 48 j8 <F %l &
L ( Oroboros, Austria) ; 8 3 fi % (7 4 # , R EH| 24
ARAE),

1.2 FERXER AL AR EX

24 A M Wistar K R EFEERAF LR
A e, 11~ 13 Bl R E 20020 g, & R MR
FTRE,REW LA, FERRRET 15% 8
FHHEAN Smin, KB EHBE N, AHTHIT
J B R F A M B R B MR B RS AR
s IE T B ok 5 BT 4, B AN, AR
EMNL,ETANPBS ¥ o0 Bk, A4, #%

Z DMEM B F, ¥ 0 EALH R 1 mm® K /By B
e B0 F LR BB (0.1% FF B8 +0.05% fic B B8 )
WA 8 min, % J& 4°C 4 T 2L 1000 r/min HEEBEN
10 min, R E @ L ILIE, B T4 10% 6 4 mEF W
DMEM AR F , ZH R TH o BAR, EH bR
SHOEZHHACENDBKET 10 om F R L
B B B E T 37°C 4 5%C0, By 548 B B
90 min, ZH WE X HA MO AEM, REFH
BRBMEG MM B EF i, E 8RR
FHE AN, U 3xI0/L WEEMET 6 RN,
B 2 J s B 5 im N 5-BrdU (4 KR % £0.1 mol/L) 1
BlAECMAEREK, 24 h FHR, RAEKKARY
iR N R R oA
1.3 SERAH

o HILZE B T A 10% 6 4 i By DMEM 3%
%Zi}é,ﬁ\ﬁiﬂéﬂo XﬂLﬂﬁéﬂ:iE%i%%;ﬁ?&?ﬂ:éé\
Eﬁ%éﬁ&tﬂi, BEMEN.ATF 1x107 mol/L th #
fovk, th EE+ B A 4. A4 FHEAL X
107" mol/ Lt % i 5 4L 32 |
1.4 BREERINEL

S U ST B A 4 A R+ B R
420 JiL TN = R348 (94% N,+5% CO,+1% 0,)
ISR 24 h, KRR A AR T AL,
1.5 ZHBaiE

SNIRME MTT ¥ 3 78 40 ML 4 b (R o oY 3% 28 B i
S BT R R LR A M P T AL 4 R R X A
bk, AR BEAR U E BOE L EE(OD ), #E 4%
6] 4 KM VE A M B % B W R LA MTT 40 3%
R EEESRN KA E"HATETER, HUHHA
5 : (1) ¥ 5xMTT A Dilution Buffer i B R IxXMTT;
(2)F 3L m X\ 50 wL B 1xMTT, & F 37°C .5%CO,
MEA AR SR 4 b fE MTT &8 8 7 5 (3) 7 &
FER, B N — F A T (DMSO) 150 wl, {E #
WA AR B3R5 AR 1 min; (E A % o b BE AR LA
490 nm 44  4 7L B OD 18,
1.6 Hoechst 33342 a3 224 feE =

LR T B AR R A g R AR
A A %8 % . Hoechst 33342 24 5 DNA 45 5 4
SVEARBAEREA RN L, FEHEFRE,
PBS % 3 W, MA 1 mL 2% E % 8 mg/L 1y
Hoechst 33342 &% , & T 37°C #& 48 F 9 F 15 min,
Fr RS, PBS Bt 3 K, ER OGRS T A KAk
WA NEBBIA,
1.7 Western blot & &E H &%
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30 min; 3% 7 % % 3 min, € & #% 1F 3 K; 4C
12000 t/min %1% 20 min; B & B 40 B & A
#F BCA ZEAZERMNGHATEAZE, MASX
buffer, 3847 J& 95°C & P 5 min, #|% 12% SDS-PAGE
DEIRAMEWFREFL N 10 pg & AR,
ZWIk HE R R 5% IR T H A2 hy T R e
AN — B (1 1000 B ) ,4°C 7k 45 o ot 2
Ho RARLEMNZGURBR(1 2 5000 # ), £
BT HRIR 2 h, RN 3 K5, F % E Amer-
sham HEAMF XL XA GRLEY, ALELL
B JB R MR 2 G x HEHEAT BB O B B R AT AR AT A
#ro £ Image J 4o HATEM,
1.8 R {4 BE BB s 46 iU

W E AT+ 8 7B (tetramethylrhodamine ethyl
ester, TMRE ) 71 LA 5 M 30 4 08 4 b (R 8 B, ] LR
% A7 K B ¥ fL ( mitochondrial membrane potential ,
MMP) IE A8 5% , i 33 9 20 By 2 R0 1R 55 R v % 0K 50 T
REEARMAK, ZAKK TMRE 875 % 18 ¥ 4 K 1
MMP #77% (%, TMRE %€ % . (1) Bt 2 & K 3
ZHML, BT 24 FUAR P 3SR 24 by (2) FHE K
WM R T R R A A SR 24 hy (3) B
A1 1 mL 50 nmol/L TMRE ,37°C .5%CO, 54 + &
15 min; (4) %6 B A5 T HATHE 40,
1.9 LRI {KMEIR T BE I E

{8 i Oxygraph-2k 48 fg " F | & UM € % A ik o
Fahik . WEED 3x10° N, EET 3 ml o
AN H (4 80 mmol/L KC1,10 mmol/L Tris-HCI,
3 mmol/L MgCl,, 1 mmol/L EDTA, 5 mmol/L
KH,PO, ,pH 7.4), #% ¥ 3 wg/10° 41 i ty 7| &, F
FMEEFHATEREEN, W3 mL RS A
A 1 mmol/L #y3# H 2 & 3 30 ML,:@TJCS min, # %
&R R R R E U KR Z R, e NI E b
B E £ C, A S mmol/L & EH F11 mmol/L
REEB, B A A AKX ER, A5 mmol/L
ADP B35 3 fuds 4 ", w10 mmol/LIE 5 B
1 wmol/L # EEER A M A 3 F %,
1.10 it ET %

B R BAEH U xxs K, R SPSS17.0 B 4
M oABE B REE R 20 #7511 R R,
Pl P<0.05 Jy 2 38 it ¥ &L,

2 & R

2.1 HEMEBENEREIFESHOIMERE TR
MTT 255 (& 1A) R B, S5XF R4 AH L, B4

24 hi , O WLAH RS P4 B 2 R (P <0.05) 5 A i
T TS, 5 EE DA L, O L0 S )
WA (P<0.05) , BT MTT 2 i 4k, i
YRGB 32 R T kLR T BB A2 BT B
Hoechst e 0,45 3 % 1, S5 X% BRZHAH 1L, 48 24 h
Ja LA IE T3 (P<0.05) , H B B S 6 4% &
A AL R g 8, T 0 4 A I T R R AR AR ek
A5 M S AR T Fi) , 5 S LA L, o0 LA Y
PHT- B H /D (P<0.05) |, J 2527 S 0 e A8 Wl 2 ([
1B) . Western blot #3245 S0 | 5% FEZH A 1L |, Bk
.24 h 5, fE P T8 1 Caspase-3 ( HUAFI I PEA)
FIRHEIN(P<0.05) ; i SR T TG , 5 Gk 204
Lb, R T8 R A (P<0.05) (B 1C.1D) .
22 HMEMENBRIEFSHONMAMMEREIES
3 % P 178 1 1 A B

TMRE 25520, 5% 41 kb, 548 24 b )5,
O LA AL AR S HRL A7 i 25 FAER ( P<0.05) 5 A i
Fe At T Hil J5 , 5 i S 4 A B o0 JUL A0 i 28 R i
HLAV i F VR (P<0.05; 8 2A F12B) . Western blot
ZER R, SXTIRAIAH L, BAR 24 h )5 40BN Al
MR CEERFEN(P<0.05), HTAEER
C AT PN I, 7 40 B S5 P 4G D00+ 440 i € 3%
C, ULIALR R R IR E PR R R, A (3% ¢ Rk A
PR 20 M5, A SE At R T TS S AR
ZHAHLE , A0 5T N A 2 3 C B 2> (P<0.05)
Uk A A AR IR RS e MR A5 31 B 5 2 (1 2€ F1 2D)
23 HEMENREFSHOCNAMERNEES
el

2 e TR 000 S 2 SR e B 5 0T R AH L
524 h J5 O LA AR 2RO R R 1 ) R B . 32 1 i
A5 3 IR R RG 42 ah oR  EAIK T B, TS 4 0
W 8 25 5 TR IR ZH (P<0.05) o i A T 36 th 195 T 7
Jei , SR AL A EE , U JULZ0 28 A IR 1R T i 45 3]
5B FEKE (P<0.05; 8 3) ,
2.4 i EAMIETER EIFE S A0 0 AL 2 Bl 28 A1 P R
=Ry lnN A

Western blot %% 5 36 B | 5 X BE 4 A LL, Bk 4R
24 hJi , O WAL R AR 55 5 A lpfA [ I
IV VEEHAANFERE N T (P<0.05), A
FhRE TS, 5 G AL EL, O L2 it 28 7 1A B
HAMART O I IV, VEAGH BERE (P<
0.05;/84)
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Figure 1. The influence of trimetazidine on the apoptosis of myocardial cells induced by hypoxia(n=3)
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Figure 2. The influence of trimetazidine on the mitochondrial membrane potential in hypoxia-treated myocardial cells(n=3)
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Figure 3. The influence of trimetazidine on the mitochondria energy metabolism in hypoxia-treated myocardial cells(n=3)
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Figure 4. The influence of trimetazidine on the expression of respiratory chain complex enzymes in hypoxia-treated myocardial

cells(n=3)
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