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EFFICIENCY OF M ITOCHONDRIAL ATP SYNTHESIS AND ITS

RELATIONSH IP TO EXERCISE-INDUCED FATIGUE
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(1 State Key L aboratory of Biological M acromolecule, Biophysics Institute, A cadem ia
Sinica, Beijing 100101, China)

(2. Tianjin Research Institute of SportsM edicine, Tianjin 300381, China)

Abstractt On acoount of the phenomenon of electron leak of mitochondrial resiratory chain, the
mitochondria could be treated asamolecular heat engineon A TP synthesis The leaked electrons not used in
the A TP synthesis could be treated as unavailablework”w hile the transferred electrons coupled with A TP
synthesis could be treated a$ availablework”. Then the efficiency of A TP synthesis in mitochondria could
be defined as the ratio of availablework”to thé total work” { availablework”+" unavailablework”). The
result show ed the efficiency E= fx (P/0), here coefficient f equal to 1/2 for the substrate of succinate and
1/3 for the substrateof NADH (Zheng Hong-ying and X u Jian-xing, A ctaB iophysica Sinica, 1999, 15: 647
654). The P/O ratio was different under wo kinds of substrate but the efficiency calculated acoording to
such equation should be the same This conclusion w as proved in a detem ination of rat liver mitochondria
Physical competition made gortsnan gend a lot of A TP, therefore the efficiency of A TP synthesis in
mitochondriaw as closely related to exercise-induced fatigue A group of datawas given to show that the
efficiency of mitochondrial A TP synthesiswas lower during exercise-induced fatigue in rat The factors
affecting the efficiency w ere discussed w ith this theory.

Key W ords: exhaustive exercise mitochondira; electron leak; reactive oxygen fecies exercise-induced
fatigue
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P/O 2.30£ 0.15 2.02+ 0.10 12.17%
’ 0.77 0.67 0.10
PO 1.53£ 0.13 1.35£ 0.06 11.76%
0.77 0.67 0. 10
P/O 2.48% 0.16 2.23£ 0.21 10. 08%
' 0.83 0.74 0.09
P/O 1. 40+ 0.08 1.31+ 0.08 6. 4%
0.70 0.66 0.04
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