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Search for the Activating Substances of Nuclear Receptors as

Regulator of Cholesterol Catabolism from Liverworts and Mushrooms
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Recently, the mechanisms of the regulator of cholesterol catabolism by the activation of liver X

receptor (LXR) and farnesoid X receptor (FXR) were found. The activating substances of LXR and
FXR were searched from liverworts and mushrooms. We identified a macrocylic bis(bibenzyl),
riccardin C from the liverwort Blasia pusilla. Riccardin C functions as LXR a selective agonist.
Riccardin C increases plasma HDL level without elevating triglyceride level in mice. We identified

marchantins A and E from the liverwort Marchantia polymorpha as FXR agonist.
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Fig. 2. Rlccardm Cand the synthetic analogs.
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Fig. 3. Activation of LXRa by RC derivatives.

LAR[

[
m

8

-
n

210 uM
m30uM

-
=]

o

Relative luciferase activity (fald)

=]

Fig. 4. Activation of LXRp by RC derivatives.
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Fig. 5. RC increases plasma HDL level without
elevating tiglyceride level in mice.




(2)E¥EHE Marchantin EOFXR 73 =
A REH
AR L AT r— L LD AR En5
D3, Z ORI EAEPEY) T D IBIHERIC X
D S D, IEFERIC K VIEE S D
FXR IXfE#f#RE CHHIL AT —)L T -
E Refv 7 —F (CYPTALDEE - H
ZRHlT 52 LIk, 2T 44— Ry
7 il A > T %, Farnesoid X receptor
FXR) DA KR LTz~ D ATlE, M=
2T a—)b, HitlE, P 7Yk FEO
EHRZX72F, FXRI%, BSEP & SHP O~

2= IS G L HERER A E
S5, SHP L, CYPTAL OFEBUT B 72

LRH-1 AT 5221k, CYPTAL D
FEL A RIS IHIT 5, F72 LXR 1L,
CYPTAL DG # R4 A EELR LT X
— T 5 (Fig. 6),

:I/ZT'D-—;I/ : \

o
/ 3

Fig. 6. FXR and LXR as regulator of
cholesterol catabolism.
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Fig. 7. Farnesoid X receptor (FXR) agonists.
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Fig. 8. The activations of FXR by marchantins
A, E and ginkgolic acids.

FXR D3AMRIZI U THERE L T 5 fiTfik.
SR DR FMEICB N LR ——T >
YA %4772, HepG2 23\ T Marchantin
FUZ XL D FXR OIEMHALDGIVA, £ O
FXR OIEMHALA G &k 2 S 47z (Fig.9).

Caco-2

LUC/Renilla LUC ratio (fold)

e LUC/Renille LUC ratio {fold)

Relativi

Fig. 9. The difference of FXR-activation in the
reporter assay.
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Fig. 10. Grifolin and grifolic acid from the
mushroom belonging to Scutigeraceae
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