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Effect of 17-beta Estradiol on Adipocyte Lipin-1 Expression in OLETF Rat
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Background: 17 beta-estradiol is known to play an important role in glucose homeostasis. Lipin-1 is a nuclear protein that is essen-
tial in adipocyte differentiation and it is considered to play a role in ectopic fat deposition and the redistribution of fat. The aim of this
study was to evaluate the effect of 17 beta-estradiol on the lipin-1 expression in the adipocytes of OLETF rats, which is an animal
model of diabetes.

Methods: The OLETF rats were divided into 3 groups, 1) the sham-operation group (SHAM) 2) the castrated group (CAST) and 2) the
castrated and estradiol treatment group (EST), and all the rats were at 6 weeks of age. LETO rats were used as a control group
(LETO). 0.1 mg of estradiol valerate was injected subcutaneously every 4 weeks in the rats of the EST group. The visceral and subcu-
taneous tissues were isolated to evaluate the lipin-1 protein expression. The lipin-1 expression was measured in human visceral and
subcutaneous preadipocytes.

Results: Less body weight gain was observed in the EST group compared with that of the SHAM group. In addition, improvement in
the glucose tolerance was observed in the EST group. The lipin-1 expression in visceral fat was decreased in the SHAM and CAST
groups, but it was but recovered in the EST group. The lipin-1 expression in the subcutaneous fat was decreased in the SHAM, CAST,
and EST groups.

Conclusion: Long term estradiol treatment in OLETF rats reduces the body weight gain and improves the glucose tolerance. Estra-
diol enhances the lipin-1 protein expression in the visceral adipocytes, but not in the subcutaneous adipocytes. (Endocrinol Metab
25:199-205, 2010)
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Fig. 1. Body weight changes during experiment. LETO, CAST and EST group shows steadily increase in body weight while SHAM group shows decrease in body
weight after 38 weeks. *indicates Pvalue < 0.05 when comparing estrogen treated OLETF rat group with sham operated OLETF rat group. Values are mean + SE. n=

8 per group.
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Fig. 2. Estradiol treated OLETF rats display improved glucose tolerance. *indi-
cates P value < 0.05 when comparing estrogen treated OLETF rat group with
sham operated OLETF rat group. Values are mean + SE. n=8 per group.
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Fig. 3. Protein expression of lipin-1 in visceral and subcutaneous adipose tissues of rats. A. In visceral fat: Lipin-1 expression was decreased by 85% in SHAM and
CAST group comparing with LETO group. In EST group, lipin-1 level was restored to 74% of that of LETO group. B. In subcutaneous fat: Lipin-1 expression showed
55% decrease in SHAM group, 72% decrease in CAST group, and 62% decrease in EST group (n = 3-4 for each group).
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Fig. 4. Lipin-1 expression in human primary visceral and subcutaneous adipo-
cytes. In visceral adipocyte, lipin-1 expression was increased by 10% with 0.1
uM estrogen and decreased 27% with 1 pM estrogen. In subcutaneous adipo-
cyte, lipin-1 expression was decreased by 26% with 0.1 uM estrogen and de-
creased 31% with 1 uM estrogen (n = 4).
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