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The Effect of Betulinic Acid on B-oxidation in C2C12 Myotubes
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Abstract

An increased free fatty acid is a predominant biomarker for insulin resistance, causing metabolic dysfunction in skeletal muscle.
Betulinic acid, a pentacyclic triterpene, has various biological benefits, including anti-inflammatory and anti-diabetic effects. We
tested whether betulinic acid modulates B-oxidation as an indicator of fatty acid clearance in C2C12 myotubes. MTT assay for
cell viability was performed using betulinic acid (0, 0.5, 1, 1.5, 2, and 3 uM), and it was proved that there was no cytotoxicity up
to 1 uM. The expression of proteins of interest was assessed by immunoblotting in differentiated C2C12 myotubes. Lipoprotein
lipase (LPL), cluster of differentiation 36 (CD36), and carnitine palmitoyltransferase 1 (CPT1) were examined as pivotal proteins
for B-oxidation in skeletal muscle. As a result, LPL, an enzyme that releases fatty acids from lipoproteins, decreased by 26% with
1 uM betulinic acid. CD36, an integral membrane protein that transports free fatty acids into the cytosol, was reduced by 4% with
1 uM betulinic acid. CPT1, the rate-limiting enzyme for long-chain fatty acid oxidation, decreased by 13% with 1 uM betulinic
acid. In conclusion, our results suggest that betulinic acid diminishes beta-oxidation in the C2C12 myotube.
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<Figure 1> C2C12 myoblasts were differentiated to myotube for 5 days.

C2C12 myoblasts were differentiated to myotube up to 80% confluency.
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<Figure 2> Cell viability of C2C12 myoblast treated with various
concentrations of betulinic acid. The cells represented approximately 10%
cytotoxicity at a concentration of 1.5 yM betulinic acid. At a concentration of
3 UM betulinic acid, the cell viability decreased by 35% (p=0.01). Data shows
mean + SEM.
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<Figure 3> Effects of betulinic acid on B-oxidation via LPL/CD36/CPT1 in
C2C12 myotubes. LPL, CD36, and CPT1 were measured after betulinic acid
treatment for 24 h. LPL decreased by 26% with 1 uM betulinic acid(p<0.05).
CD36 was reduced by 4% with 1 uM betulinic acid. CPT1 decreased by
13%. Data shows mean + SEM.
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