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Effects of glucose metabolism mediated by PDH on apoptosis of hypertrophied cardiac

myocytes during post -hypoxia reoxygenation

LIU Wei', HE Zuo-yun', FENG Bing', LIN Da-liang’ , ZHOU Sheng-hua’ , XU Jing', YANG Sheng-li' ( ' Cardiovascular Dis-
case Research Center, Xingiao Hospital, Chongging 400038, * Department of Cardiology, Southwest Hospital, Third Military Medical University,
Chongging 400037; Clinic of Geology Hospital, Wuhan 430072, Hubei Province, China)

Abstract: Objective To explore effects of glucose metabolism regulated by pyruvate dehydrogenase (PDH) on
the apoptosis of hypertrophied cardiomyocytes during post-hypoxia reoxygen. Methods Cultured rat cardiomyocytes
were induced to be hypertrophy by angiotensin I (Ang[l ) and norepinephrine (NE), which was confirmed by [*H]-
Leu incorporation in cardiomyocytes and detection surface area of cells. We established a model of post-hypoxia reox-
ygenation of cultured cardiac cells in vitro . Dichloroacetate (DCA) and antimycin A were added respectively, and
then the activity of PDH was determined by liquid scintillation counting. We used the flow cytometer to assay caspase-
3 expression in hypertrophic cardiomyocytes and TUNEL technology to assay the apoptotic rates of cardiac cells. Re-
sults (D Surface area of cells increased by 49.73% and [*H]-Leu incorporation by 115.17% Ang I (0.1 pmol/
L) plus NE (1 pumol/L), P <0.05. @ DCA and antimycin A respectively enhanced and inhibited the activity of
PDH in dose- and time-dependent manners. (3 DCA at the doses of 100, 1 000, and 10 000 pmol/ L inhibited
caspase-3 expression and apoptotic rates in dose- and time-dependent manners. @ Antimycin A at the doses of 100,
1 000, and 10 000 ymol/L inhibited caspase-3 expression and apoptotic rates of cells in dose- and time-dependent
manners. Conclusion Caspase-3 expression and apoptotic rates of cardiomyocytes change inversely with PDH activi-
ty. Glucose metabolism regulated by PDH is involved in apoptotic process of hypertrophic cardiomyocytes during post-
hypoxia reoxygenation.
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Tab 1 Effects of Ang I + NE on surface area of cardiomyocytes and
[*H]-Leu incorporation in cardiomyocytes (n =3, ¥ £5)

Group Surface area (pn? ) [3H]-Leu incorporation ( Dpny/well)
Control 375.46£23.12 1 384.21 + 81,21
Ang II + NE 561,02+ 18,487 2978.34£101.15"
Ratio( % ) 149.73 215.17

#: P<0.05, vs control

2.2 R Wudm il E AR M T A4 T PDH it
PDH 2 i #5854 F b A RS it , 726 Co JUL 400 B A8 o e 3 5%
SR R A 3 A ) L A T R A ] UL A £
. 74 S Aot A T PR A DCA P it
il %% antimycin A, #8543 310 52 2 B A% 4L i #1849 PDH
(PDHa)#1 & PDH(PDHt). F PDHa 1 PDHa/PDHt H. (B ¥ i i
BRI E BT LR, ALIEE T, A 1% 107" mol/L.
DCA J& , PDHa 15 4 % FRZH 1858, HAE 1% 107* ~ 1% 107" mol/L.
S R  PDHL 5% BRZ A o i ZEAS R &2 (P > 0.05) ; PDHa/
PDHt HC{EFENIA DCA JEAEEAH B (P <0.01) . X A7, antimy-
cin A TEVRFE 1% 1077 mol/L B M| PDHa I 4 , HAFR B B — 2 1)
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Tab 2 Effects of DCA and antimycin A on PDHa, PDHt, and per-
centage of PDHa to PDHt in cultured hypertrophic cardiomyo-
cytes during reoxygenation (n=3, x xs)

Active (PDHa) Acetyl CoA  Total (PDHL) Acetyl CoA

Gmup (pmzl'g‘l'nin'l) (;erl-g'l'min'l) PDHs/PDH: (% )

Control 16.67£5.30 89.56+7.93 185

100 pmol/L. DCA 47.43+2.19" 90,11 2.46 83£7"
1000 pmol/L DCA 7B.583+6.0" 91.56+7.9%8 R+8™
10 000 pmol/L DCA 86.31+8.75" 93.32+9.12 947"
0.1 pmol/L antimycin A 12.47+5.67 89.41+7.8 156

1 pmol/L antimycin A 7.16+0.60" 87.15£6.35 92"
10 pmol/LL antimyein A 3,18+0.61™ 85.19£9.30 51"

#: P<0.05, #¥: P<0.01, s control
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i N AR LR T, A A BT AE R

£3 AEEEER caspase-d HEARKMEHER (xx5)
Tab 3 Fluorescence index of caspase-3 protein expression under
different conditions (¥  5)

Group n F1 of caspase-3 protein expression
Contrul 3 16 x41.45

100 pmol/L DCA 3 149 +21.23"

1 000 pmol/L DCA 3 124 £32.57™

10 000 pmol/L. DCA 3 101 + 13,47

0.1 pmol/L antimyein A 3 217+24.14"

1 pmol/L antimycin A 3 276 +36.39*"

10 pmol/L antimycin A 3 315+56.43"

#: P<0.05, ##: P<0.0l, us control
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T 4T %, I BRI —E MRS R R, iR 4.

%4 DCA FA antimycin A F 75 3 i BB 0 AL 40 AR OR 1= 28 A4 R I
(%, Xxs)
Tab 4 Effects of DCA and antimycin A on apoptotic rates of cultured
hypertrophic cardiomyocytes after reperfusion (% , ¥ % 5)

Group n Apoptotic rates
Control 3 17.34+8.42
100 pmol/L DCA 3 12.19+3.06
1000 pmal/L. DCA 3 9.87+2.01"
10 000 pmol/L DCA 3 8.12+0.24"
0.1 pmol/L antimycin A 3 21.43+8.61
1 pmol/L antimycin A 3 42.25+7.32"
10 pmol/L antimycin A 3 53.35£9.12""

#: P<0.05, #*: P<0.01, vs control
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