Korean | Ginseng Sci.
Vol. 19, No. 3, 212~218(1995)

HIE =712 =2 Hi2tSt Hep G2MIES| ZB|AHIE

=
staid-= 10t Acyl CoA : Cholesterol Acyltransferase2]

QptdFol &

—
—

ol o|x|

tj‘l-/H,

S eqls) - Ak

st ofsjojst 48 eha

A)
=

(199541 11¥ 2 A7)

Effect of Ginseng Components on Content of Cholesterol and
Activity of Acyl CoA : Cholesterol Acyltransferase in Hep G2
Cells Cultured in Cholesterol Rich Medium
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Abstract[ JA human hepatoma cell line, Hep G2, was used to investigate the mechanism of serum choles-

terol reduction by ginseng total saponin, ginsenoside-Rb;, -Rb,, and nonsaponin fraction (ether extrac-
tion). Hep G2 cells were incubated in 10 ug/m/ of cholesterol containing serum free-RPMI1640 medium
with various concentration of ginseng components. The amounts of cholesterol in Hep G2 cells were

decreased to maximum 51% in total saponin or two ginsenoside-treated groups while there was 137%

increase in cholesterol level of control group as compared with that of normal group. Nonsaponin groups

did not show the same effect. In order to elucidate the observed changes in the amount of cholesterol,

the activity of acyl CoA : cholesterol acyltransferase (ACAT) in groups showing remarkable reduction
in cholesterol amount, ie., total saponin 10 °%, ginsenoside-Rb; 10 %, ginsenoside-Rb; 10 %, and
nonsaponin fraction 10 *%, was assayed using [1-'*C]loleic acid as enzyme substrate. The activity of
ACAT was increased in all groups tested as compared with that of control group except for nonsaponin
group cultured in water soluble cholesterol containing medium. The serum cholesterol lowering effects

of ginseng components can partially be attributed to the increased hepatocellular ACAT activity.

Key words[ JHeP G2, Acyl CoA cholesterol acyltransferase (ACAT), cholesterol, ginseng saponin, ginseno-

side, nonsaponin.
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A A ¥ 2= human hepatoma cell lined] Hep
G2 NEE Mgoquj(tad wmy)2fe] Fpulgto
of ul) kvl x]+= RPMI 1640(Gibcorb S, vf =)l 7}k
Zd 852 584 Fd ~8S(balance methyl-B-
cyclodextrin, SigmaAh)S Ap-8-&kel i A it o)Ak
MBo Za4 %, ginsenoside-Rb;, Rb, % w]ALE Y
% (ether &8 o2 garalatalzdFdoz
HE] A-gubol abg-aigiey. ACAT &Ad53 ol A4-%l
Aleke AR E S Y AR e [1-4C] oleic acide} [4-
HBC] EAH E(AmershamAh) g AF&-8ldar L&) A
€]E, hovine serum albumin-& SigmaA}& %€, me-
thanol#} chloroform %-& MerckAtE2 56 F4sbed
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4)#-2]7]+= Sorvall RT6000B W 2H 141%22]7])(Du-
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&tgd 2 v B-counter+= Tri-Carb™1600CA liquid sci-
ntillation analyzer(PackardAP)& A}-4-3}ich
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Table 1. Composition of culture medium
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Ingredient RPMI1640 (10%) RPMI1640 (2%) RPMI1640 (0%)
RPMI1640 powder 104 ¢ 104 ¢ 104 g
NaHCO, 20 g 20 ¢ 20 ¢
HEPES 119 ¢ 119 ¢ 119 g
Penicillin & Streptomycin* 10 m/ 10 m/ 10 m/
FBS 100 m/ 20 m/ —
BSA - — 2 g
Total volume 1000 m/ 1000 m/ 1000 m/
pH was adjusted to 7.4 with IN HCI

*10,000 u/m/ and 10,000 ug/m/, respectively.
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Table 2. Determination of cholesterol uptake into Hep G2 cells cultured under various conditions

1 2 3 5 6 7 8 9 10 11 12
[4-C] cholesterol 1 uCi 014 uGi ——
Incubation time 4 hr 8hr - 16 hr S
Cholesterol conc. in culture 0 5 10 0 5 10 20 0 5 10 20

medium {(ug/m/)
Amount of cholesterol/mg 16.1 20 315
protin (ug/mg protein)

236 146 34 251 139 113 97 115

Cpm/mg protein 2596 31495 20854 18146 4856 6126 57678 23132 27 29 40 140

*10,000 u/m/ and 10,000 pg/mi, respectively.
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Fig. 1. Average value of cholesterol uptake into Hep S s
G2 cells. kS
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{1 Amount of cholesterol/mg protein

Ml cpm/mg protein

All Hep G2 cells were cultured under specified
conditions as Table 2.
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. Uptake of cholesterol into Hep G2 cells cultu-
red in 0, 5, 10 and 20 pg/m/ of cholesterol con-
taining medium.
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Fig. 3. Time course of cholesterol uptake into Hep G2
cells cultured in 0, 5, 10 and 20 pg/m/ of chole-
sterol containing medium.
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Table 3. Amount of cholesterol in Hep G2 cells (pg/mg protein) cultured under various conditions

Concentration of ginseng components (%)

Group 0 1076 10 10~ 10 10-2
Normat (A) 38.7+ 158
(100)
Control (A) 4871 14.5
(137)
Ginseng total saponin 296+ 147 328+130 364+157 371+122 418%125
(73) (80) (88) 99) (104)
Ginsenoside-Rb, 309+19.7 39.7+188 25.0+106 279+ 6.0 42.0% 0.8
92) 93) (59) (74) (116)
Ginsenoside-Rb, 27.1% 9.1 258+ 80 241+ 77 212+ 88 285+ 9.2
(66) (63) (64) (55} (66)
Normal (B) 529+ 3.3
(100)
Control (B) 439t 28
( 83)
Ginseng nonsaponin fraction 51.9+ 255 4484216 270+ 43 279+ 71 323% 85
99) (85) (51) (53) 62)

Normal (A) group was cultured in standard medium containing 0.1% alcohol.

Control (A) group was cultured in standard medium containing 0.1% alcohol and 10 ug/mi/ cholesterol.
Nomral (B) group was cultured in standard medium containing 0.1% ether and 0.1% DMSO.

Control (B) group was cultured in standard medium containing 0.1% ether, and 0.1% DMSO, and 10 ug/m/ of

cholesterol.

Test groups were cultured under the same conditions of each control group except for ginseng component. Values
are means® SD. The figures in brackets are relative percentage assuming that of normal group being 100.
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Table 4. Effects of various ginseng components on ACAT activity in Hep G2 cells

| C | Total Ginsenoside- Ginsenoside- Nonsaponin
Norma ontro saponin Rb;, Rb, fraction

Water soluble cholesterol (10 ug/m/) 086+ 005 14 £0.18 229+06 298+ 016 207085 143+ 055
LDL-cholesterol (10 ug/m/) 086+ 005 134+02 191+043 256+071 294+051 203+ 047

Hep G2 cells of normal, control (high cholesterol feeded cells) and test (high cholesterol feeded cells treated
with ginseng components) groups were incubated for 6 hrs (37C/5% CO.), and [1-"*CJoleate (175,000 cpm/1.4 nmol)
were added 2 hrs before cell harvest. Values are meanst SD (pmol of incorporated [1-*C]oleate/mg protein/hrs.).
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Fig. 4. Rate of incorporation of [1-"*CJoleate into cho-
lesteryl ["Clesters in Hep G2 cells cultured
in the medium containing high concentration
of water soluble cholesterol with or without
various components of ginseng (normal : RPMI
1640 (0%) medium; control : RPMI1640 (0%)
medium containing 10 ug/m/ of cholesterol; to-
tal saponin : control condition with 10 *% of to-
tal saponin; ginsenoside-Rb, : control condition
with 10 *% of ginsenoside-Rb;; ginsenoside-Rb,
: control condition with 10 *% of ginsenoside-
Rby; nonsaponin fraction : control condition
with 10 ‘% of nonsaponin fraction).
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Fig. 5. Rate of incorporation of [1-*C]Joleate into cho-
lesteryl ["Clesters in Hep G2 cells cultured
in the medium containing high concentration
of LDL-cholesterol with or without various co-
mponents of ginseng (normal : RPMI11640 (0%)
medium; control : RPMI1640 (0%) medium co-
ntaining 10 pg/m/ of cholesterol; total saponin :
control condition with 10 %% of total saponin;
ginsenoside-Rb, : control condition with 10 *%
of ginsenoside-Rb;; ginsenoside-Rb, : control
condition with 107%% of ginsenoside-Rb,; non-
saponin fraction : control condition with 10 ‘%
of nonsaponin fraction).
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