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Search for new unti-diabetic medicine from functional foods through the reduction
of liver fat
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From a series of search for anti-diabetic compounds from functional foods,
several compounds which reduced contents of triglyceride (TG) in hepatocytes were found. Through the
period of this study, (—%—hopeaphenol from burk of Shorea roxbughii, sarmenosides from aerial parts of
Sedum sarmentosum, nigellamines from seeds of Nigella sativa, and flavonol glycosides from Rosa canina
and Camellia sinensis were elucidated as bioactive compounds which reduced TG contents in hepatocytes.
Moreover, reduction of liver TG in mice was observed in vivo studies through the oral administration of
several extracts.



GLUT2

120
HepG2

in vivo

in vitro in vivo

HepG2

in vivo

in vitro
in vitro
in vivo
24
Shorea
roxburghii MeOH
MeOH

S. roxburghii
(-)-hopeaphenol (+)-isohopeaphenol
3uM
S. roxburghii
Sedum sarmentosum
flavonol
25
Nigella sativa
dolabellane
N. sativa
PPAR-a

in vivo
N. sativa

[Phytochemistry Lett., 6, 198-204
(2013).]
(Camellia sinensis)
flavonol

[Food
Chem., 140, 352-360 (2013).]
26 (2014)
26

Cnidium officinale
senkyunolide

in vivo



(FAS)

(Cistanche tubulosa, )

echinacoside acteoside

DPP-IV

20
20-30%

Morikawa T., Ninomiya K., Imamura M.,
Akaki J., FujikuraS., Pan Y., Yuan D., Yoshikawa
M., Jia X., Li Z., Muraoka O., Acylated
phenylethanoid glycosides, echinacoside and
acteoside from Cistanche tubulosa, improve
glucose tolerance in mice., J. Nat. Med.,

, 68, 561-566 (2014).

DOI:10.1007/s11418-014-0837-9

Morikawa T., Ninomiya K., Miyake S., Miki
Y., Okamoto M., Yoshikawa M., Muraoka O.,
Flavonol glycosides with lipid accumulation
inhibitory activity and simultaneous quantitative
analysis of 15 polyphenols and caffeine in the
flower buds of Camellia sinensis from different
regions by LCMS., Food Chem,, , 140,
353-360 (2013).

DOI:10.1016/j.foodchem.2013.02.079

Morikawa T., Ninomiya K., Xu F., Okumura
N., Matsuda H., Muraoka O., Hayakawa T.,
Yoshikawa M., Acylated dolabellane-type
diterpenes from Nigella sativa seeds with
triglyceride metabolism-promoting activity in
high glucose-pretreated HepG2 cells., Chemistry
Lett., , 6, 198-204 (2013).
DOI:10.1016/j.phytol.2013.01.004

Morikawa T., Chaipech S., Matsuda H.,
Hamao M., Umeda Y., Sato H., Tamura H.,
Ninomiya K., Yoshikawa M., Pongpiriyadacha VY.,
Hayakawa T., Muraoka O., Anti-hyperlipidemic
constituents from the bark of Shorea roxburghii.,
J. Nat. Med., , 66, 516-524 (2012).
DOI:10.1007/s11418-011-0619-6

Morikawa T., Ninomiya K., Zhang Y.,
Yamada T., Nakamura S., Matsuda H., Muraoka
O., Hayakawa T., Yoshikawa M., Flavonaol
glycosides with lipid accumulation inhibitory

activity from Sedum sarmentosum.,
Phytochemistry Lett., , 5, 5358
(2012).

DOI:10.1016/j.phytol.2011.07.012

Morikawa T., Ninomiya K., Imamura M.,
Akaki J., Pan Y., Yuan D., Yoshikawa M., Jia X.,
Li Z., Muraoka O., Acylated phenylethanoid
glycosides, echinacoside and acteoside from
Cistanche tubulosa, improve glucose tolerance in
mice., International Conference on Food for
Health in Niigata 2014 (ICFHN2014), 2014 10

30-31

( )-
_, EEIRJIE (Cnidium officinale, )
" 64
,2014 10 11

( )

Ninomiya K., Minamino T., Ozeki K.,
Matsuo N., Kawabata C., Hayakawa T.,
Morikawa T., Effects of constituents from hooks
of Uncaria rhynchophylla on neurite outgrowth
and TNF-o-induced cell damage., The 8th
JSP-CCTCM-KSP  Joint  Symposium  on
Pharmacognosy, 2014 9 13 |
( ).

Morikawa T., Ninomiya K., Imamura M.,
Akaki J., Fujikura S., Pan Y., Yuan D,
Yoshiukawa M., Jia X., Li Z., Muraoka O.,
Acylated phenylethanoid glycosides,
echinacoside and acteoside from Cistanche
tubulosa, improve glucose tolerance in mice.,

The 27th  International  Conference on
Polyphenols (ICP2014), 2014 9 2-6 ,
( )-
(Rosa canina )
. 68 ,
2014 5 30 -6 1 (
).

>

Nigella sativa
L, 34
,2013 10 11-12
Chaipech Saowanee
, #LEE (Alpinia galanga )
. 57
, 2013
10 57 , (

Chaipech Saowanee
, AL (Alpinia galanga )

.30 , 2013



g8 319 1 , (
).
, JIIF  (Cnidium
officinale ) "
30 ,2013 8 319
o, ( )-
Chaipech
Saowanee,
Shorea roxburghii
" 19
, 2012 11 1-2
: « . )
Saowanee Chaipech,
Yutana Pongpiriyadacha,
Shorea roxburghii
" 54
2012 9 1820 , ( ,
).
Chaipech Saowanee
Shorea roxburghii
(7)-
- 59 2012 9
17-18 (
).
1
, II-
12

,ppl41-151 (2012 ).

http://www.phar.kindai.ac.jp/medfood/

@
NINOMIYA Kiyofumi

@
MORIKAWA Toshio



