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Why female has greater resistance for skeletal muscle damage than male?:
contribution of mitochondria
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The purpose of this study was to investigate the mechanism underlying
greater resistance for muscle damage in female than male. To this end, we examined the sex
difference in muscle damage after repeated eccentric contractions (ECCs) and the difference between
ovariectomy-treated (0OVX), OVX with estrogen-treated and sham-operated female mice in muscle damage
after ECCs. The results of this study suggest that 1) a superior mitochondrial adaptation in female
alleviates muscle damage at least after ECCs, and 2) such mitochondrial adaptation is enhanced by
the estrogen.
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Figure 1. Scheme of experimental design in the present study.

A, experimental design of experiment 1. B, experimental design of experiment 2. In experiment 2, 8-weeks-old female mice
were ovariectomized. Isometric forces in gastrocnemius muscle (GAS) were measured in vivo before, immediately after, and
3 days after ECCs. Three days after ECCs, GAS muscles were excised and used for morphological and biochemical
analyses. Note that all female mice were subjected to ECCs during oestrous.
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Figure 2. Force production after eccentric contractions in mouse gastrocnemius muscle.
Values are means £ SD. P < 0.05 vs. Pre ECC, °P < 0.05, vs. immediately after ECC.
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Figure 3. Distance between sarcoplasmic reticulum and transverse tubule.
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Figure 4. Junctophilin 1 (JP1) content 3 days after eccentric contractions in mouse gastrocnemius muscle. A and C, representative
western blots. B, JP1 content in experiment 1. Individual values are shown as dot and the values from same rat were connected by line. D,
JP1 contentin experiment2. Individual values are shown as dot and the values from same rat was connected by line. 2P < 0.05 vs. Rested.
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Figure 5. mitochondrial Ca?* uniporter (MCU) content 3 days after eccentric contractions in mouse gastrocnemius muscle. A
and C, representative western blots. B, MCU content in experiment 1. Individual values are shown as dot and the values from same
rat were connected by line. D, MCU content in experiment 2. Individual values are shown as dot and the values from same rat was
connectedby line. P < 0.05vs. Rested.
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