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New inhibitiory effect of Daidzein on desmosterol pathway
in HepG2 cells

Saori Nakagawa*, Fumiko Fuwa, Miho Shimizu-Ohta and Susumu Yamato

Summary For treatment of the hypercholesterolemia, it was mainly reduced a cholesterol level
by an HMG-CoA reductase inhibitor. However, for cholesterol biosynthesis, there are two
alternative pathways, i.e., via lathosterol and via desmosterol, from lanosterol to cholesterol. In
this study, effects of Daidzein of soybean isoflavones on cholesterol biosynthetic pathways were
evaluated by measuring the level of cholesterol precursors and cholesterol in human hepatoma
cells by gas chromatography-mass spectrometry (GC-MS). Daidzein slightly decreased the level of
cholesterol, but increased that of desmosterol suggesting that it inhibits sterol-delta24-reductase.
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Fig. 1 Effect of Daidzein on the levels of cholesterol
precursors and cholesterol produced by HepG2
cells.

A Squalene
(12.28 * 10.64 ug/ 10°cells for control)
B 7-dehydrocholesterol
(0.46 + 0.12 pg / 10°cells for control)
C Desmosterol
(0.35 = 0.10 pg / 10°cells for control)
D Lathosterol
(2.99 + 0.76 g / 10°cells for control)
E Cholesterol
(372.94 * 88.16 ug / 10°cells for control)
Concentration(%)means the value of each
compounds in the absence of Daidzein represents
as 100%.
#: p <0.05, One-way ANOVA
**: p <0.05, Student t test

150 —



AEWEETHT Vol 41, No 3 (2018)

Acetyl-CoA
v
Squalene
¥ sate Lss
CYP51, DHCR14 Lanosterol CYP51, DHCR14
SC4MOL, NSDHL SC4MOL, NSDHL
NSD3B3 NSD3B3, DHCR24
DHCR24
Zymosterol —————=--- >
SC5DL, EBP $ Lathosterol

DHCV
5a-Cholesta-7,24-dien-3-ol

SC5DL \l,

7-Dehydrodesmosterol
DHCR? |,

Desmosterol

SC5DL
DHCR24

7-Dehydrocholesterol

DHCRZ% /)HCR7
Daidzein
Cholesterol

Fig. 2 Suspected inhibition site of Daidzein on cholesterol biosynthesis

HMG-CoA, 3-hydroxy-3-methylglutaryl-coenzyme A; SQLE,
squalene epoxidase; LSS, lanosterol synthase; CYPS51,
Lanosterol 14 a -demethylase; DHCR14, Sterol A 14-reductase;
SC4MOL, Sterol C4 methyl-oxidase; HSD3B3, 3§
-ketoreductase; NSDHL, 3 f-hydroxy A 5-steroid
dehydrogenase; EBP, sterol 8, 7-isomerase; SC5DL, Sterol C5-
desaturase; DHCR7, Sterol A 7-reductase; DHCR24, Sterol A

24-reductase
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