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The Benefits of Soy-Related Polyphenols in Pancreatic3 -Cell Growth
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Division of Applied Life Sciences, Graduate School of Life and Environmental Sciences,
Osaka Prefecture University, Sakai 599-8531

ABSTRACT

Type 2 diabetes mellitus (T2DM) is a serious health problem in developed
countries. The loss of balance between insulin secretion and insulin sensitivity is
associated with the development of T2DM. To sustain an adequate pancreatic 3
-cell mass is important for prevention of T2DM because the decrease of 3 -cell mass,
which is caused by the suppression of proliferation or an increase in cell death,
results in impaired insulin secretion. In the present study, we assessed the elects
of S-equol, which is enatiospecifically metabolized from the soy isoflavone daidzein,
on pancreatic 3 -cell growth. In INS-1 rat (3 -cells, S-equol, but not R-equol and
daidzein, enhanced the proliferation of INS-1 cells. The estrogen receptor antagonist
(ICI 182,780) did not inhibit the S-equol-increased proliferation of INS-1 cells. S-equol
suppressed alloxan-induced INS-1 cell death. The protein kinase A signal inhibitor
(H89), but not PI3K/AKkt signal inhibitor (LY?294002), diminished S-equol-induced
proliferation and survival in INS-1 cells. These results show that S-equol increased
proliferation and survival through activation of protein kinase A signaling. Soy
Protein Research, Japan 16, 169-172, 2013.

Key words : pancreatic (3 -cells; S-equol; protein kinase A signaling; type 2 diabetes
mellitus
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Fig. 1. Growth-stimulating effects of S-equol in
INS-1 cells. INS-1 cells were incubated in
the presence or absence of 10y M S-equol,
R-equol or daidzein for 48 h. Cell viability was
determined with AlamarBlue dye. Data are
expressed as meanst SD (n=4).
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Fig. 2. Evaluation of estrogenic activity of S-equol in
INS-1 cell growth. INS-1 cells were incubated
in steroid-stripped medium with S-equol (10p M)
or E2 (10 nM) in the presence or absence of
ICI 182,780 (1p M) for 48 h. After incubation,
cell viability was evaluated using AlamarBlue
dye. Data are expressed as meansx SD (n=4).
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Fig. 3. Role of PKA signaling in S-equol-enhanced
proliferation of INS-1 cells. INS-1 cells were
incubated with 10py M of S- or R-equol in the
presence or absence of 3uM H89 or 3y M
LY294002 for 48 h, followed by determination
of cell viability using AlamarBlue dye. Data
are expressed as means+ SD (n=4).
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Fig. 4. Protective effects of S-equol in alloxan-
induced INS-1 cell death. INS-1 cells were
incubated with S-equol or R-equol for 24 h
in the presence or absence of H89 (3u M) or
LY?294002 (3u M), and were further incubated
with 3 mM alloxan for an additional 24 h. Cell
survival was measured by AlamarBlue assay.
Data were expressed as meanst SD (n=4).
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