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The effect of intermittent hypoxia on the expression of insulin
resistance-related genes in muscle cells
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Sleep apnea syndrome is characterized by recurrent episodes of oxygen
desaturation and reoxygenation (intermittent hypoxia [IH]) and is a risk factor for insulin
resistance/Type 2 diabetes. We exposed human RD and mouse C2C12 muscle cells to normoxia or IH and
measured their mRNA levels by real-time RT-PCR. We found that IH significantly increased the mRNA
and protein levels of muscle-derived insulin resistance-factors (myokines) such as IL-8, osteonectin

(ON), and myonectin (MN) in muscle cells. Deletion analyses revealed that the regions -152 to -151
in IL-8, -105 to -99 in ON, and - 3741 to -3738 in MN promoters were responsible for the activation
by IH in RD cells. The promoters contain consensus transcription factor binding sequences for OCT1
in IL-8 and MN promoters, and for NRF2 in ON promoter, respectively. The introduction of siRNA for
OCT1 abolished the IH-induced expression(s) of IL-8 and MN and siRNA for NRF2 abolished the
IH-induced expression of ON.
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