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Food phytochemicals modulating autophagy in human 1PS cell

Izumi SASANUMA, Takashi TSUKAHARA, Ayato OHASHI, Kyouya SHIGETA

Phytochemicals such as polyphenols, steroid saponins, and polysaccharides are consumed as a food and are
also widely used in traditional Chinese medicine. In this work, we define the roles of polyphenols, steroid saponins,
and polysaccharides from kanpyo, dioscorea, and barley in the productions of -glucosidase in iPS cells (iPSCs). First,
we isolated polyphenols, steroid saponins, and polysaccharides from kanpyo, dioscorea, and barley, and iPSCs were
treated by the isolated compounds. The polyphenols, steroid saponins, and polysaccharides stimulated the
proliferation of iPSCs. The B-glucosidases in iPSCs were induced by the steroid saponins. On the other hand, the
induction of B-glucosidases was inhibited by the polysaccharides and polyphenols. Our results indicate that the -
glucosidases involved in the metabolism of sphingolipids such as glucosylceramide are stimulated by the steroid
glucosides and are inhibited by the polysaccharides and polyphenols. We conclude that the phytochemicals affect
the production of B-glucosidases involved in the autophagy.
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Fig. 1 Proliferative effect of the kanpyo extract on

iPS cells. The kanpyo extract was added to iPS-cell
culture and the number of cell was measured at the day
0 (filled bars) and day 3 (open bars).
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Fig. 2 The B-glucosidase activities of iPS cells

inhibited by the kanpyo extract. The kanpyo extract was
added to iPS-cell culture and thep-glucosidase activities
were measured at the day O (filled bars) and day 3 (open
bars).
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Fig. 3 The kanpyo extract modulates autophagy
activity. The indexes of the autophagy activity are -
glucosidase (A), glycosylation of proteins (C) and
proteinase (D). The SDS-PAGE for proteins from the
iPS cells (B).
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Fig. 4 Purification and identification of polyphenol
from the kanpyo extract. A, Spectroscopic analysis of
the crude extract (A-1)and the purified(A-2) extract. B,
Thin-layer chromatography for the extract and Rf value.



3. 2 REZLHED iPSHA~NDFE

KRED B -7 NV % RGN T iPS Ml zis
FLImL A, 3y hr—L & ik LT iPS Hilia
OHFEENRE L eoTz (Fig.5), B-In=av

A —P(GBAHEMIL, day0 (23 THIKA ClIkE
BRI, NN CIEAAREMEAS R S, day3 (2
B TILHIBE ARSI CHE S SUGH R DAL
72 (Fig. 6),

Proliferation
[cell/100 1]

- -

N 25
x8© S

SN > >

Fig. 5 Proliferative effect of the barley p-glucan on
iPS cells. The barley B-glucan was added to iPS-cell
culture and the number of cell was measured at the day
0 (filled bars) and day 3 (open bars).
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Fig. 6 The B-glucosidase activities of iPS cells
inhibited by the barley p-glucan. The barley p-glucan
was added to iPS-cell culture and thef-glucosidase
activities were measured at the day 0 (filled bars) and
day 3 (open bars).
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Fig. 7 The barley B-glucan modulates autophagy
activity. The indexes of the autophagy activity are p-
glucosidase (A), glycosylation of proteins (D) and
proteinase (C). The SDS-PAGE for proteins from the
iPS cells (B).
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Fig. 8 Purification and characterization of thep-
glucan from barley. A, Isopropanol fractionation. B,
Molecular weight determination.
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Fig. 9 Theroot crops extracts as growth factors for
iPS cells. The results are expressed as the mean + S.E.M.
The differences (* p<0.01) were analyzed by t-test.
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Fig. 10 Beta-glucosidases induced by root
extracts in 1PS cells. The results are expressed
as the mean + S.E.M. The differences (* p<0.01)
were analyzed by t-test.
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