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Abstract

Effect of the purified ginsenoside ~Rb, and -Rb, on LDL receptor biosynthesis of
CHO cell cultured in a high cholesterol medium was investigated.

Cholesterol uptake by CHO cell cultured in a medium containing various amounts
of cholesterol was traced and found that the cholesterol uptake was proportional to
the concentration of cholesterol in the medium, and the population of LDL receptors
were proportionally decreased as the increasing cholesterol level in the cell. However,
when the CHO cells were cultured in the medium containing ginsenosides, no signifi-
cant decrease of LDL receptor population occured. The biosynthesis of protein and
RNA of the above cells was higher than that of CHO cells cultured in the absence of
the ginsenosides, suggesting that the ginsenosides might stimulate LDL receptor bio-
synthesis. [t was also observed that the ginsenosides stimulated the biosynthesis of es-
tradiol and progesterone from cholesterol in the CHO cell.

From the above results, it seemed that the ginsenosides lowers the cholesterol level
by stimulating the cholesterol metablism including steroid hormone biosynthesis, re-
sulting in the lowering of inhibitory action of cholesterol on LDI receptor biosyn-
thesis.
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Fig. 1. Uptake of cholesterol by CHO cell cultured in medium containing both cholesterol and [4-14C] cho-

lesterol.
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cholesterol %7} t}& wix| & CHO M EE wiofslo]l Al EW cholesterol 5 & W3hA|zl
F SLLDLe] oid APBAHE ZAg A USLDLe| digt " g#EAde]l CHO Alx9
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cholesterol *ol& 21§ &% cholesterol ¥% £7}% AaAgvly Basteix ke A%
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3h8 ghoba FAshaict,

#  Yamanoto (1A} L) 19 17‘]@.%‘ Helfal <14t Ab¥Ede]l dEA  cholesterol?
triglyceride 5% ®*stA 7sbA1z-& ghalsta A" QA ALEIS AR&sle] 1 wv]
%S F7% Axt A4l AlEvle] sterolo] wiAet whEFAle 2ol Aehs FAQchE M
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Table 1. LDL receptor activities of CHO cells cultured in medium containing various amounts of choles-

terol. The values are mean value of three determinations.

Conc. of cholesterol LDL receptor activity Relative
(ug/mi) (ng bound mg/LDIL. pro.) (%)
0 1,158 + 113 100
2.5 1,026 + 186 87
5 977 + 106 84
10 816 + 81 70*
15 793 + 103 68*

*P<0.05



110

Table 2. LDL receptor activities of CHO cells cultured under various conditions. *The values are mean

value of three determination.

Concentration of ginseng saponin (%)

Group
0 10-8 107 106 1072 1074 10-3
Normal 1,326 + 500
(100)
Control 797 +90
( 60)
Ginseng saponin 911+70 924 +40 881 + 80
( 69) (70) ( 66)
Ginsenoside Rb; 1,024+75 1,325+ 380 1,498+670 9781540
77 (100) (113) (74)
-Rby 812+40 8764190 1,390+ 390 1,000+400
(61) ( 66) (105) (75)
-Re 701+20 1,062+200 1,025%120 697 +220 672+220
(53) ( 80) (77 (53) ( 51)
-Rgy 832+130 850+40 875+ 70
(63) ( 64) ( 66)

Normal group was cultured in standard medium.

Control group was cultured in standard medium containing cholesterol (10 ug/m/) Test groups were cultured
under similar conditions of control group but either with ginseng saponin mixture or with ginsenoside Rb,
-Rby, —-Re and -Rg; fractions.

The figure in brackets are relative percentage assuming that of normal group being 100.

*LDL receptor activities were defined as ng LDL bound in 2 hours at 37 °C by mg protein.

Tablﬁ 3. Cholesterol concentration of CHO cells cultured under various conditions. The values are mean
value of three determinations.

Group Cholesterol concentration Relative
(ug) (%)
Nomal 37 +1.51 100*
Control 56 + 2.16 150
Ginseng saponin mixture (100-5%) 34 + 3.92 91
Ginsenoside Rbj (10-6%) 32 +2.39 86*
Ginsenoside Rbs (10-4%) 23+1.41 61*
Ginsenoside Re (10-7%) 40 +7.32 107
Ginsenoside Rgy (10-6%) 36 + 0.82 96
*P<0.05
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Table 4. The biosynthesis of RNA and protein of CHO cells cultured under various conditions*

Radioactivity of 3H-Uridine Radioactivity of 1C-Leucine
incorporated into RNA (cpm) incorporated into protein (cpm)
Normal 8,239 + 1,461 (100)** 18,383 + 4,628 (100)
Control 2,730 +194  ( 33** 10,473 + 1,445 ( 57)
Ginseng saponin mixture 4,103+ 125 ( 500** 12,774 + 1,862 ( 69)
Ginsenoside Rbj 4,099 + 1,1296 ( 50)** 11.438 + 969 ( 62)
-Rby 4,095 + 1,391 ( 50)** 11,274 £ 996 ( 61
~Re 2,821 + 53 ( 34)*> 11,391 + 216 ( 62)
-Rgi 3,799 + 1,140 ( 46)** 11,439 + 614 ( 62)

Normal group was cultured in standard medium.

Control group was cultured in standard medium containing Cholesterol (10 ug/m)) Test groups were cul-
tured under similar conditions of control group but either with ginseng saponin mixture {1073%) or with gin-
senoside Rby(1078), ~Rby(10-4%), ~Re(1077%), -Rg(10-6%) fractions.

*The figure in brackets are relative percentage assuming that of normal group being 100.

**P<0.05.

Table 5. The effect of ginsenoside on the biosynthesis of progesterone and estradial from [4-14C] cholesterol
in cultured CHO cell

Radioactivity(DPM)
Prog. Cell Est. Chol. Prog.  Medium Est. Chol.
Cantrol 1,168+421 885+231 75472+25,128 4124212 885+340 109,355+ 21,269
(1.5 (1.2) (100) (0.4) (0.8) (100)
Ginseng saponin 2,691 +968 962 + 57 67,659+19,457 414+98 855 + 32 64,818 + 4,659
mixture 4) (1.4) (100) (0.6) (1.3) (100)
Ginsenoside Rb; 1,690+279 1.054+ 144 47,033+ 15,854 1,016 +203 2,349 + 48 64,866 + 15,717
(3.6) (2.2) (100) (1.6) (3.6) (100)
-Rby 1,546+ 211 1,24241,089 70,892+7,398 1,115+585 1,612+1,361 84,396 +19,145
(2.2) (1.8) (100) (1.3) (1.9 (100)

-Re 2,265+719 915+147 68,704 + 14,487 1,005+ 722 1,083 +561 64,052 +12,635
-Rg; 1,813+113 938+81 57,544 + 6,244 514+121 2,472+ 1,510 88,197 +21,216
(3.2) (1.6) (100) (0.6) (2.8) (100)

*The figure in blackets are relative percentage assuming that of cholesterol being 100.
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