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Fig.1 Two pathways of electron transer of mitochondrial respiratory chain.
The electrons transerred insde of the chain are coupled with ATP synthess.

The electrons leaking out of the chain are linked to the metabolism of O2
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Fig.2 FEffect of swimming to exhaustion upon Fig.3 KCN - insensdtive respiration was cal-
formation of H:O: in mouse heart mitochonr culated as (Vi/ Vo %) ,Vi is the rate of state
dria. The arrows show addition of reagents. 4 respiration (after KCN inhibition) , Vo is
The final concentration of reagents is given in the rate of state 4 respiration (before KCN
the figure. Decrease of scopolitine fluorescence inhibition) . The concentration of KCN was

indicates formation of H.O: fixed at 12.5umol/L
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1 , ATP
) , KCN
) KCN
KCN 3 KCN
(P<0.01) ( 3
H20O2 KCN
ATP
2.2
2.2.1
Gollnick , 55%, c
o7 . C [11]
| ATP G2l
| G (P<0.05) ,
I , Il
( 1)
Table 1 Changes of activity of four complexes in heart mitochondrial resiratory chain in mice
control group exhaustive swimming group
(X = SE) (X + SE)
NADH - CoQ reductase 0.0671 + 0. 0061 0. 0504 + 0. 0037 *
QU-mg*t-mn?)
Succinate - CoQ reductase 0.0523 + 0. 0105 0. 0358 + 0. 0097 *
@U-mg*'-mn?)
CoQ - Cytochrome c reductase 0.4630 +0.0270 0.4275+0.0070* *
@U-mg*-mn?)
Cytochrome oxidase 0.2254+0.018 0.1916 + 0. 0107 *

@U-mg*t-mn?)

Values are means* SE; n=6 except where noted.

", sgnificantly different from the control (P<0.05). ~~

, non - dgnificant changes from the
control (P> 0.05)

2.2.2

[9.,13] [12] .

2 MDA (P<0.01) ,
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Table 2 Effects of swimming to exhaustion upon RCR and
Lipid peroxidation in mouse heart mitochondria

control group exhaustive swimming group
( X£SE) ( X+SE)
MDA Contents 1.06+0.07 1.30+£0.30*
(nmol/ mg) (100 %) (122. 6 %)
RCR 1.96+0.13 1.50+£0.15*

Values are means+ SE; n = 6 except where noted.

* | dgnificantly different from the control ( P<0.01).

Repiratory Control Rates (RCR) were calculated as the rate of state
3 respiration/ rate of state 4 respiration.
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THE PRINCIPL E OF HEAT ENGINE EFFICIENCY IN MITOCHONDRIA
AND ITS APPLICATION IN EXERCISE- INDUCED FATIGUE
Zheng Hongying Xu Jianxing
(Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)
ABSTRACT

Mitochondria prepared from the exhaustive swimming mice show higher rate of
hydrogen peroxide(H:0:) generation. The respiration of those mitochondria has lower
KCN senstivity. Both these results indicate that the level of electron leak of mito-
chondrial respiratory chain is higher while animal is in exercise - induced fatigue. A
schema that expresses the way of electron leak of resiratory chain is drawn, and a
formula is deduced to show the efficiency of mitochondria working on ATP synthess
based on the thermodynamic theory. This article discussed the role of electron leak of
respiratory chain in exercise - induced fatigue based on the thermodynamic theory and
the data obtained from literature and our own experiments.

Key Words: Exhaustive swimming Mitochondria Active oxygen species

Electron leak Exercise - induced fatigue
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	摘要
	体育运动时机体消耗大量的ATP , 因此线粒体合成ATP 的效率对运动员的体力和耐力
具有决定性意义
	本文以小鼠游泳耗竭为运动模型,从呼吸链电子漏的角度探讨了线粒体合成ATP 的工作效率, 并探讨了呼吸链电子漏与运动疲劳的相关性, 得到了认识运动疲劳分子机制的某些启
示。
	游泳耗竭后小鼠心肌线粒体呼吸对KCN 敏感性下降
	马剧烈运动后肌肉呼吸能力下降55 % , 细胞色素c 氧化酶活性有降低[
	耗竭运动后大鼠骨骼肌线粒体复合物I 和ATP 酶活性下降
	耗竭运动导致线粒体呼吸控制率下降, 我们也观察到类似的结果,耗竭后RCR 下降23 %
	线粒体DNA 由于缺少修复机制,其损伤是不可逆的。一旦造成线粒体DNA 的损伤,则会导致不良后果



