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—Abstract—

Purpose : The ob gene, specifically expressed in adipocyte, encodes leptin, a hormone that
induces satiety and increases energy expenditure. In this study, effects of saturated fatty acid
and polyunsaturated fatty acid on ob gene expression were investigated by quantitative
competitive RT-PCR in a mouse cell line (3T3-L1) which can be induced to differentiate into
adipocytes. In addition to ob gene, expression of the fatty acid synthase gene as a marker of
lipogenesis was measured simultaneously.

Materials and Methods : The 3T3-L1 fibroblast cell were cultured in the Dulbecco’'s modified
Eagle medium with 109 fetal bovine serum. The differentiation of 3T3-L1 fibroblast to
adipocyte was induced by the treatment of 250 nM dexamethasone and 0.5mM 1-methyl-3
-1sobutylxanthine. At 10~14 days after induction, 3T3-L1 cells were fully differentiated and
had had lipid droplets in the cytoplasm. At that time, 3T3-L1 adipocytes were cultured for 12
hours in the fatty acids contained medium and were harvested for RNA extraction. Palmitate
as a saturated fatty acid and docosahexaenoic acid (DHA) as a polyunsaturated fatty acid

were used in this experiment and treated concentration was 600 uMol.
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Results : After conversion to adipocytes, glycerol-3 phosphate dehydrogenase activity was

increased and leptin mRNA was expressed. Ob gene expressions of differentiated adipocytes

were suppressed by palmitate treatment, however, there was no significant change in DHA

treated adipocyte. Fatty acid synthase gene expressions, on the other hand, were suppressed
by DHA treatment and not changed by palmitate treatment.

Conclusion : These results suggested that polyunsaturated fatty acid inhibited lipogenic
process and saturated fatty acid inhibited lipolytic process at cultured adipose cell level.
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Fig. 1. Morphology of 3T3-L1 cells before and after differentiation. Preadipocytes before (A) and
after (B) confluence (x400). Adipocytes with lipid in the cytoplasm (C) (x200).
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Fig. 2. Glycerol-3-phosphate dehydrogenase (GPDH)
acitivity of preadipocyte and adipocyte. Bars
are mean+S.D..
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Fig. 3. Dose dependent effect of palmitate and docosahexaenoic acid (DHA) on ob gene expression. Values

are ob/ B-actin (%).
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Fig. 5. Effect of saturated (DHA) and unsaturated
fatty acids (palmitate and myristate) on ob
gene expression in the glucose free media.
Values are ob/ B-actin (%). DHA: docosa-
hexaenoic acid.
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. Dose dependent effect of palmitate and docosahexaenoic acid (DHA) on fatty acid synthase (FAS)
gene expression. Values are FAS/ B-actin (%).
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