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Abstract

Objective: To observe the effect of hypoxia alone and hypoxia combined with exercise training on mitochondrial
energy transferring and reactive oxygen species (ROS) generation, and to identify roles of uncoupling protein 3
(UCP3) in skeletal muscles of rats.

Method: A total 30 healthy male Sprague—Dawley rats were randomly divided into three groups: normoxia control
group (NC, n=10), hypoxia control group (HC, n=10), and hypoxia combined exercise training group (HT, n=10).
The hypoxia animals were subjected to hypoxia exposure in normobaric hypoxic tent simulating 11.3% oxygen
concentration. The exercise training animals exercised on a motor—driven rodent treadmill in normobaric hypoxic
tent for 1h/d, at an intensity of 53% VO.... After 4 weeks, mitochondrial respiration parameters, ATP synthetase
activity, ROS generation rate, UCP3 mRNA and UCP3 protein expression were measured.

Result: Comparing with NC group, in HC group, state 3 respiratory rate(ST3), respiratory control ratio(RCR), ratio
of ADD to oxygen(ADP/O), ATP synthetase activity, UCP3 mRNA and protein expression showed dramatic reduce
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(P<<0.05—0.01). And H.0O, generation elevated significantly(P<<0.05). Comparing with HC group, in HT group,
ST3, RCR, ADP/O, ATP synthetase activity, UCP3 mRNA and protein expression improved significantly(P<0.05—

0.01). And H,0O, generation decreased (P<<0.05).

Conclusion: Hypoxia combined exercise training could markedly enhance mitochondrial UCP3 expression and ATP

synthetase activity, which suppressed mitochondrial ROS generation and maintained mitochondrial energy

transferring efficiency.
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1.7 SEHFS G E # PCR 75 (RT-PCR) A6 -85 AL
UCP3 mRNA %K

FH Trizol Reagent ififll & 2 HCE-#E LA RNA , 8
11 0.8% 1Y Bri i B FEL Kk A1 R A0 43 06 06 BE T i e
RNA SEREPEFNGERE ™4 e RG0SR G Ui ]
FHEA T 5 RV . UCP3 FIN S 5L K B-actin 5 | 1)
ZHESCHRY , B A6t A AE AT R A R A

UCP3 117514 5'-GGAGCCATGGCAGTGACCTGT-3',

TE514 5'-TGTGATGTTGGGCCAAGTCCC-3',

1179 bps

B —actin #5147

5'-TGGTGGGTATGGGTCAGAAGGACTC-3',

T 7 81 9 5-CATGGCTGGGGTGTTGAAGGTCTCA-3',
1664 bp.
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ENCH I : DP<0.05;@P<0.01; HT 4 5 HC 4 I : @P<0.05
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