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Fig. 1. Time course change in fresh weight of ginkgo cultured cells.
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Fig. 2. Time course change in conductivity of culture medium of ginkgo.
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Fig. 3. GC profiles of trimethylsilylated cell extracts and authentic preparations.

(A) Authentic preparations of phytosterols (campesterol, stigmasterol, and S -sitosterol).
(B) Ginkgo cell extracts cultured for 4 days.
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Fig. 4. Time course changes in cell growth and S -sitosterol contents of ginkgo cultured cells.
(A) Medium extracts

(B) Cell extracts
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Fig. 5. Time course change in endogenous / -sitosterol contents of ginkgo cultured cells.
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Fig. 6. Structure of ancymidol.
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Fig. 7. Effects of f -sitosterol addition on cell growth of ancymidol treatment cells.
1: control
2: 10"*M ancymidol
3:0.9 x 105M p -sitosterol
4:10*M ancymidol + 0.9 x 10-SM f -sitosterol



258 H FIRE - FATRIGHD - SPHBRE - IWHER

g ——1
<
(2]
é —a—2
>
=
E. =3
(@]
o]
% ——4
(@)
(@)

CULTURE AGE(days)

Fig. 8. Effects of [ -sitosterol addition on conductivity of ancymidol treatment cells.
1: control

2: 10"*M ancymidol
3:0.9 x 10-°M £ -sitosterol
4: 10*M ancymidol + 0.9 x 10-5M £ -sitosterol
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Fig. 9. Effects of f -sitosterol addition on endogenous sterol contents of ancymidol treatment cells.
(1): control

(2): 10-*M ancymidol
(3): 0.9 x 10-5M S -sitosterol
(4): 10"*M ancymidol + 0.9 x 10-5M £ -sitosterol
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Fig. 10. Structure of acid type compactin.

140
F 120 1
)
£ 100 )
2 X
T 80
1< ——3
W 60
=
T
7] 40 —a—4
i
@ 20

0 1 1 1 1 1 1

0 1 2 3 4 5 6 7

CULTURE AGE(days)

Fig. 11. Effects of MVA addition on cell growth of compactin treatment cells.
1: control
2: 10M compactin
3: 10“M MVA
4: 10*M compactin + 10*M MVA
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Fig. 12. Effects of MVA addition on conductivity of compactin treatment cells.
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Fig. 13. Effects of MVA addition on f -sitosterol contents of compactin treatment cells.
(1): control
(2): 10-*M compactin
(3): 10“M MVA
(4): 10*M compactin + 10-*M MVA



A F a THIlEERICB I 5 A7 10— )b LAl 261

L, GCHHrAY»TvE L7,

U TWVITHEBEDO T b EIIZ, FED NO-Bis (trimethylsilyl) trifluoroacetamide (B 5T
L) ZHVTTMSALL, GCHaMT&iTo 7z, MEMIE -2 P AT 0 — VMm% AV CTIER L
720 GCOEMEZLTITR L7,

Pl GC-14A (B BLERT)
Methi#s @ FID  (H, 0.6kg/cm?2, Air 0.5kg/cm?2)
717 A ¢ Capillary TC-1  (0.25mm x 30m ) (¥ —T b4 1 T ¥ 2#kA&4)
F¥)THA N, (1.5kg/em?) (A7) v ML 1:24)
71T AR (FHR7 87T 4) 1 150°C to 300°C (10°C/min)
300°C constant (10min)
300°C to 315°C (15°C/min)
315°C constant (Smin)
EALREE @ 315°C

. BEREEE

3.1. #RAZEMAROMBIES -2 FXFO-IVE

WA Mo EER (Fig. 1) LEHOEESR (Fig.2) 022 R L7 BBUTFIRT
DFEBE 2 P EFATL, BEIE 3RO FIEHE L LTFER L7z, Mk 21 HORETH 12
I 2 700 FEEHRIES.TH S 2.5 F TEILL 720 Fig. 3IZEEMa, S Lz AT~V
DHFAZAR NI T AEEROT A7 O NI 0%R LTIz, ZOMERERNPS, 1T 3 vHR

140
€ 120
~ —o—1
ob
5100
I 80 2
O
w60 —a—3
=
I 40
m -4
x 20
L

0 1 1 1 1 1 1

0 1 2 3 4 5 6 7
CULTURE AGE(days)

Fig. 14. Effects of f -sitosterol addition on cell growth of compactin treatment cells.
1: control

2: 10-*M compactin
3:0.9 x 10°5M B -sitosterol
4: 10-*M compactin + 0.9 x 105M S -sitosterol
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Fig. 15. Effects of [ -sitosterol addition on conductivity of compactin treatment cells.
1: control

2: 10"*M compactin
3:0.9 x 105M S -sitosterol
4: 10*M compactin + 0.9 x 10-M f -sitosterol
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Summary

The biosynthesis pathway and roles of phytosterols in suspension cell cultures of Ginkgo biloba
were investigated. Three kinds of sterols (campesterol, stigmasterol and f -sitosterol) were
detected in Ginkgo cells and [ -sitosterol might be produced by cell growth. Treatment with
ancymidol, one of the sterol synthesis inhibitors, reduced cell growth and sterol contents.
Addition of f -sitosterol restored the incorporation of medium components, but not cell growth.
Treatment with compactin, a specific inhibitor of mevalonic acid synthesis, reduced both cell
growth and sterol amount. Addition of mevalonic acid to compactin-treated cells could induce
cell growth, but the addition of f -sitosterol caused a decrease in cell growth. These results
suggest that sterols might be one of the necessary factors for cell growth, while the other
metabolites via the mevalonic acid pathway should be considered.

Key words: Cell cultures of Ginkgo biloba, Sterol, Biosynthesis inhibitor, Cell growth,
Mevalonic acid





