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Different impacts of saturated and unsaturated free fatty acids
on COX-2 expression in C2C12 myotubes
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Objective: In skeletal muscle, saturated free fatty acids (FFAs) act as pro-inflammatory
stimuli, and cyclooxygenase-2 (COX-2) is a pro-inflammatory enzyme contributing to
prostaglandin production. However, little is known about the regulation of COX-2 expression
and its response to FFAs in skeletal muscle. Herein, we examined the effects of saturated and
unsaturated FFAs on COX-2 expression in C2C12 myotubes as a skeletal muscle model.

Research design and methods: We evaluated the effects of FFAs on COX-2 expression in
myotubes by Western blot analysis and quantitative RT-PCR, and we next analyzed the
mechanism underlying FFA-induced COX-2 expression by pharmacological inhibition of
intracellular signals.

Results: Exposure of myotubes to saturated FFAs (palmitate, stearate), but not to
unsaturated FFAs (palmitoleate, oleate, linoleate), led to a slow-onset induction of COX-2
expression and subsequent prostaglandin E2 production via mechanisms involving p38 MAPK
and NF-xB, but not PKC8. Importantly, unsaturated FFAs appeared to effectively antagonize
the palmitate-induced COX-2 expression with markedly different potencies (linoleate > oleate >
palmitoleate), being highly associated with the suppressive profile of each unsaturated FFA
towards palmitate-evoked intracellular signals including p38, JNK, Erk1/2 MAPKs and PKC6.
In addition, our data suggest little involvement of mitochondrial oxidative stress and PPARs in
the regulation of COX-2 expression.

Conclusion: Our data provide a novel insight into the molecular mechanisms responsible for
the FFA-induced COX-2 expression in skeletal muscle, and raise the possibility that COX-2

expression may play an important role in the inflammation caused by elevated free fatty
acids, for example, in the diabetic state.
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