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ABSTRACT Objective: To investigate the effects of cigarette smoke exposure of various intensity ranks on mitochondrial function
during skeletal muscles in rats. Methods: Sprague Dawley rats were randomly divided into 4 groups and received normal air or one of
three durations of cigarette smoke exposure (4 weeks, 8 weeks and 12 weeks). Western blot was adopted to detect the protein expression
of peroxisome-proliferator-activated receptor-y coactivator-1 (PGC-1a) and cytochrome ¢ oxidase (COX) 4 related to mitochondrial bio-
genesis and oxidative phosphorylation respectively in peripheral skeletal muscle of rats. And the gene expressions of Sdhb and transcrip-
tion factor A of mitochondria (TFAM) associated with mitochondrial oxidative metabolism were assayed by RT-PCR. Succinate dehy-
drogenase (SDH) activity was assessed colorimetrically. Besides, electron microscopy can be uesd for morphological and ultrastructural
observation for mitochodria. Results: Cigarette smoke exposure can downregulate the protein expressions of PGC-1a and COX4 during
extensor digitorum longus (EDL) of rats in a significant intensity-dependent manner. Cigarette smoke exposure induced the downregula-
tion of the gene expression of Sdhb and TFAM and reduced the SDH activity during soleus muscle of rats in a significant intensity- de-
pendent manner. Electron microscopy presents cigarette smoke exposure induced vacuolar degeneration during EDL. Conclusion:
Cigarette smoke exposure can induce the mitochondrial dysfunction in the skeletal muscles of rats, which is independent of the fiber type
compositon of skeletal muscles.
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Fig.1 Effects of cigarette smoke exposure on the muscle weight in rats
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Notes: As presented in fig.1, the relative muscle weight for soleus during
rats in four groups including normal control, CS4w, CS8w and CS12w was
calculated by wet muscle weight normalized to corresponding body weight

of 100 gram. P*<0.05, P**<0.01, P***<0.001.
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Fig.2 Effects of various cigarette smoke exposure on the mitochondrial function for peripheral skeletal muscle
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Notes: As presented in fig.2A-C, the protein expression of PGC-1a and COX4 related to mitochondrial biogenesis and oxidative phosphorylation for EDL
together with the mRNA level of Sdhb and TFAM for soleus from rats in four groups including normal control, CS4w, CS8w and CS12w was revealed. As
shown in fig.2D, SDH activity associated with the mitochondrial contents was assessed colorimetrically in soleus from rats of four groups.

Fig.2B, D:P*<0.05, P**<0.01, P***<0.001; fig.2C: P*<0.05 versus normal control, P**<0.01 versus normal control, P***<(.001 versus normal control,

P#<0.05, P##<0.01.
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Fig.3 The ultrastructure of mitochondria in EDL
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Notes: As presented in fig.3, the ultrastructural alterations for organells such as endoplasmic reticulum and mitochondria were observed via TEM for EDL

during rats in four groups including normal control, CS4w, CS8w and CS12w. Scale bar= 2 pwm. The white arrows represent abnormal mitochondria in

ultrastructure.
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