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Elects of Equol on Insulin Secretion by Pancreatic 3 -Cells
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Osaka Prefecture University, Sakai, 599-8531

ABSTRACT

Insulin secretion steadily decreases in the development of non-obese type 2
diabetes mellitus (T2DM) in Asian patients. Insulin is secreted by pancreaticf3 -cells
in response to elevated glucose levels in the blood. Therefore, the improvement
of insulin secretion not only by sustaining an adequate (3 -cell mass but also by
inducing B -cells to secrete more insulin is crucial for the prevention of T2DM
in Asians. In the present study, we investigated the effects of S-equol, which is
produced from the soy isoflavone daidzein by intestinal microflora, on glucose-
stimulated insulin secretion in pancreatic 3 -cells. S-Equol enhanced insulin secretion
of isolated mouse islets under high, but not low, glucose conditions. R-Equol did
not have this elJect. S-Equol also increased insulin secretion of INS-1 rat 3 -cells in
high glucose conditions, whereas 17 -estradiol did not. These results show that
S-equol enantiospecifically enhances glucose-stimulated insulin secretion through
a mechanism diCerent from estrogen signaling. Thus, S-equol might be a potential
agent for the prevention of T2DM. Soy Protein Research, Japan 17, 169-173, 2014.

Key words : pancreatic  -cells; S-equol; glucose-stimulated insulin secretion; type 2
diabetes mellitus
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Fig. 1. Effects of S-equol on insulin secretion by
isolated mice islets. Mice islets were incubated
with 10p M S-equol or R-equol in the presence
of 2.8 or 16.7 mM glucose for 1 h. Secreted
insulin and intracellular insulin were measured
by ELISA.T p<0.05 versus the value at low
glucose concentration (2.8 mM) in each group,
and *p<0.05 versus the value at control
treatment in each glucose concentration. Data
are expressed as means = SD (n=4).
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Fig. 2. EQects of S-equol on insulin secretion in INS-
1 cells. INS-1 cells were incubated with 10p M
S-equol in the presence of 2.8 mM or 16.7 mM
glucose for 1 h. Secreted insulin was measured
by ELISA and normalized to the cellular
protein content. T p<0.05 versus the value at
low glucose concentration (2.8 mM) in each
group, and *p<0.05 versus the value at control
treatment in each glucose concentration. Data
are expressed as means = SD (n=4).
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Fig. 3. Effects of estrogenic activity of S-equol on
insulin secretion. (A) Effects of S-equol and
E2 on the transcriptional activities of ERx
and ER3. INS-1 cells that had been incubated
in steroid-free medium were transiently
transfected with pCAGGS-ERx or pCAGGS-
ER3, p3XERE-TATA-Luc, and pGL4.74[hRluc/
tk]. Cells were incubated with 10y M S-equol
or 10 nM E2 for 24 h, and luciferase activities
were determined. Data are expressed as
means + SD (n=4). (B) Effects of E2 on
insulin secretion in INS-1 cells. INS-1 cells
were exposed to 10 nM E2 in the presence
of 16.7 mM glucose for 1 h. Secreted insulin
was measured by ELISA and normalized by
cellular protein. Data are expressed as means
+ SD (n=4).
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