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Abstract : The effects of ginseng total saponin, ginsenoside-Rb, and -Rb. on the reduction of cho-
lesterol level and the mRNA expression rates of HMG CoA reductase and LDL receptor in Hep G2

were investigated and compared with that of lovastatin, a competitive HMG CoA reductase mhibitor.

The amounts of cholesterol in Hep G2 decreased in total saponin- and ginsenoside-treated groups as

compared with that of control group, while there was no signigicant reduction i lovastatin-treated
group. The mRNA expression rates of HMG CoA reductase increased in total saponin and gin-
senoside groups except for ginsenoside-Rb, (10 %) group and decreased in lovastatin group com-
pared with that of control group. The mRNA expression rates of LDL receptor generally increased
in all of the test groups except for total saponin (10 “%) group compared with that of control group.
Because the ginseng components tested were more effective in the reduction of cholesterol level in
Hep G2 than lovastatin and induced the gene expression of LDL receptor, we suggest the possibility
that they could be used as a replacement agent for lovastatin which can not be prescribed especially

to patients with hepatic diseases.

Key words : Hep G2, HMG CoA reductase mRNA. LDL receptor mRNA, cholesterol, ginseng saponin,

ginsenoside-Rb, -Rb,, lovastatin.
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G FAA 5 T AH S 7P Wl &t

AL ghep
oo B oitolir= fulviet qlake] AlEd AE
T 8% AU ES YdEthe ATEIE B2
sto] Alehe] 7HEekH E74] Hep G2 Al EolA] 3 AF
524, ginsenoside-Rb, Z12]32 -Rb,°] Fel|2HE 7
A8 IS lovastatin AA7E 7R AL 2= HMG CoA
reductase QA E3be} LDL4E4 & {1k axte]
oA vlmgre g 3175 Aol ghatel A= Fod
& 4+ ¢l HMG CoA reductase @I A#|2] A <F
22 eliAbEd ARG AR oles B 5
& sloich

M=z o oy
1=

2 Aol 4% Hep G2 Al £+ human hepa-
toma cell line2 24 A-g&2|tholj4] 7912 Aolg]

oo wjekl )= RPMI 1640(Gibcorh)-E, vH=]efl &
7kt ZeadHEe 84 Z¥ 2H 3 (balance
methyl-B-cyclodextrin, Sigma*]-)% *}*Q‘ﬁ}oﬂt} a
AFEY, ginsenoside-Rhb,, & -Rb,x &relited 24
T ZHE Algnigron olibAd 2] e} vla
g HMG CoA reductase A #al lovastatin% A=
ool & ollA 7)Fwbo} ARRS}ict 3 RNAS
ZFof| AREE  AlYF2 guanidinium thiocyanate,
phenol, chloroform 522 %5 RNAase7} #7 %
AleF(molecular biologyd, Sigmarh)2- ARg-3}4le.
o] slot blote BIO-DOT SF blotting apparatus
(Bio-RadAF)=, blotting membrane< Nytran N
(Schleicher & ShuellAb)&, UV  crosslinker+=
model CL-1000(UVPAD-&  AR83lsic}. Prehy-
bridization®} hybridizationsl] AREE A2k for-
mamide, SDS, sodium phosphate, dextran sulfate,
NaCl ¥ salmon sperm DNA 522 55 RNAse7}
AAE A2k (molecular biologyd, Sigmarh)< AR
sl x vk B9 AaE [0-"PldCTP(Amersham
AHE, filme Fuji RX X-ray film(Fuji*h)-& AH-3}
Ak, ytel] BE 2Ap7)F W Aok x| AR &
< 0.2% DEPCE 37°CellAl 12417k M213k F au-
toclavedle] AR8-3tsict. f14#2)7])&= Sorvall RT
6000B Wzt AE=2]7](DupontAb)¢}  Micro-
centrifuge(B] A 7}48h) & AMS-3hgdch.

2. MIZZHHQE

#) =)= Table 12} zke] A|Zsted ARg-3hed omf wj
oF =7 % olAtAl &9} lovastating] 38 FE= 2
ATAE2] o)A QAT AFps} o R AT ByVE B
2 sl At F WA AEE 5% CO,
37°C incubatorel| 4] RPMI 1640(10%) #HZ| 2 724]
7b wfekst & t}A] RPMI 1640(2%) #HA|Z 4847}
vl eksbed 51, o] & PBSE Al ¥ & & 10 pug/miel
26| Zo] §H5-5e] 9l RPMI 1640(0%) vl Al &
Az 2410 ° 10 ‘%, ginsenoside-Rb,, -Rb.#3
10 %, 10 “% === lovastatin 4X10 ‘%5 7tz} 27}s}
o] 8417k vlofslsdet. 71 % ethanole] 1% &%
9l PBSE AIEE 13 4143} vfA] ethanole] 3
7}l A] ¢33 PBSE A E£E 33 A3 F 1600 X gl
A1 1587 Il #elste] A E£E5 A8kl

3. Hep G2 MXE L S AHE HEt

Az & Z 2629 a2 Kennyd "2 A
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Table 1. Composition of culture medium

Hep G204 <)4t3) Lovastatin®] &3 v]al 243

Ingredient

RPMI1640 (10%)

RPMI1640 (2%) RPMI1640 (0%)

RPMI1640 powder
NaHCO3

HEPES

Penicillin & Streptomycin®

BSA
Total volume

104 ¢
20 g
1.19¢
10 m/
FBS 100 m!

1000 m!/

104 g 104 g
20 g 20 g
1.19¢ 1.19¢
10 m/ 10 m/
20 ml -

2g
1000 m/ 1000 m!/

pH was adjusted to7.4 with 1 N HCL *10,000 U/ml and 10,000 mg/ml, respectively.

Alslar ehlal e Lowry®] o2 A eksto] A #xiay
4 1 mgwd FAlzel Eof & AAkek)

4. Hep G225E| & RNAQ| & 4 Hz

A EE 8 A% AEe 4 M guanidinium
thiocyanate, 0.1 M sodium acetate(pH 4.5). 0.5
mM EDTA 28|32 0.1 M 2-mercaptoethanole] %
el 8o 25 23 gage needleR Boi &t}
Wk ukEsle] gA4dS hEge) 21§ o]
£- 600 plell 2M sodium acetate(pH 4.5) 60 ul,
phenol 600 ul, chloroform/isoamylalcohol(49:1, v/
v ) 120 WiE A 3ol 1582 Feb7h 10,000 %
g, 4°CellA 204571 A Relsto] AbA] -8 odgic). o]
A N8 phenol/chloroform(1:1, v/v) 53 13]9}
chloroform/isoamylalcohol(49:1, v/v) & 23|&
Sated A slodar wiAte g A AFA el
0.18} #-2F2] 3 M sodium acetate(pH 5.2)2} 2.50
F-aF2] absolute ethanol 43e] - 20:Cell 4] 124]7}
oAb - vhe- 10,000 x g, 4°CollA] 2087k 8141 ¥-2] 8}
of RNAAAS o, AHE 70% ethanolZ 4l
2 vhg 50 wel TE(pH 8.0)ell o] UV spectro-
photometer(DU70, BeckmanA})E ARg-sle] &
RNAZ A=kspalch.

5. HMG CoA reductase % LDL $2x| mRNA
Ol CHBt slot hybridization, autoradiography %!
densitometry’’

(1) Probe2| H|Z}

2 Ao A-E prober BT Al EHEA]
HMG CoA reductase mRNA =45 ¢]3} 2.3 kbe)
pHred 24(ATCC 59566) Sphl A%} LDL 4§
mRNA #4< #/%F human LDL &# cDNA
(pLDLR3, ATCC 57004) 1.9 kb BamHI 44 -12)

i

A8 RNASKS B4 3517] 93k Bractin cDNA2]
1.1 kb HHC 189(ATCC 65128) EcoRI AHle]gl o
2 U Setavie Azl weh Fepavies
F%3 % polyethyleneglycol2 A8l o] & 7+
7+e) A ga 2 A2’ vh-g agarose A H7]dFL
2 3-8, AAlsted Ap8stedc)

(2) Slot Blot

Slotw g 3 RNAS| 982 15 pgelr HH st
7] "ol RNAE 70% formamide, 24% for-
maldehyde, 1.5xSSC el 412 thg- 68°Cell 158
Tl 3ul Feke] 20xSSCE H7Fskel v blot
o] = Nytran N membrane DEPCH2l® &7+
off 55 wgkelrh 25 cpA] 20x SSColl 5 s Fof
ARg-glsdct.  Blottinge] Byt
crosslinkeroll 41 287}
RNAS 24 A7}

(3) Prehybridization

Prehybridization8-4-2  50% formamide, 5Xx
Denhardt-8-°8, 25% SDS, 0.5 M NaPO,(pH 7.0),
0.25 mg/mi®] ssDNAE &3¢t 71 22 membrane 1
cm’ ®F 0.3 mli& AHESF AL prehybridization =7
& 42:CAlA 4~164]7ko) Q)L

(4) Hybridization

Hybridization8-8¢] 2412 50% formamide, 1x
Denhardt-8-<, 5xSSC, 0.5M NaPO.(pH 7.0). 0.25
mg/mi®] ssDNA, 1% SDS, 10% dextran sulfates &
et 7122 membrane 1 cm®@ 0.1 mie- AH8-8ksd
rediprime kit(AmershamAP$} [o-*PldCTPE AH&-
glo] probeell 2% & vk~ hybridization-&24el]
718l 239 hybridizationZ71-2 42'Cell+] 16~244]7}e]
Sdrt. Membrane A2 12 AH(2xSSC, 0.1%

membrane< UV

x2lsled  membraneel]



244 xoiF]

SDSE8, A2, 20%) 23], 22k AH(1xSSC, 0.5%
SDS&-el, 420C, 204%) 28], 32k A1 H(0.1xSSC, 1%
SDSE- 55C, 208 13]E A Aake] o HHo] 2
tF membranell X-ray filme el -70:Cell 4] 12~
727178 %FAA 7FEEl bande] HWEE densito-

meter (Shimadzusl, CS-9000) 2 3 s}givt,

: LDLT
Tol wel 743 s)ofx) = T°‘ Aoz LDL4EA)
off Agre] 9= 73’ = Xﬂﬂﬁ}i’h 7 Ao} & F
aA #F-5ch
A = o”éﬂ% ofw} 2l xgo] g LB F
holz aEd e E H5E AT e o
A7 gl ¥E FalaeE ek R fxEal
oka| el lovastatin® HMG CoA reductaseE < A8}
W4l LDL8-3 mRNA w12 Siagdo =y o
71; S el ES AAEARICET ) o] R
g o 4 glg B ohvlg)
3 el = & ¢ 9l7] ullell ol9f 22 3
5 93l ohA ekAlv) sl el e B ool
Tollrd= FaAddT Azl 43S Fs}‘ﬁ aE
e

A7)

z—” /1 E]—/K‘]

= OLq] o HLA-I

o

7t
7}

(<]
el Hes

T A3  IS

T2 Tedelitbahs] 2]
Aol ¥4 Fo2HE sl =AM 7}
s’4% Hep G2 Ax W FdxeE higde}
HMG CoA reductase @ LDLa8-4 4%} vk 4
woaTe] EoM gt F 7129 HMG CoA
reductase A A} v]5gho 24 <t Alzyd 2
E°| HMG CoA reductase A48 thAls}o] 224
7 =7 ebzlE) Banah shsdch

Hoodol| A Al Fe Fa 2~ E H7H10 ug/ml)

RPMI 1640(0%) vR=Ajell FARE

1 ginsenoside-Rb,, 3= lovastating zHzh T8k
woleler AlgE AHrIeE F 8A7HEs vioksledan
22 Fo 282 A7) elx] (10 ng/mh 2 et aof
gk, TS FYaEH o] ArhER] o Al )

A2 wfeket o 2w 8A17) wok wiokgl 5] Ay}
= ‘:!,H?;],o:lc],

HMG CoA reductase®} LDL4~8-4 mRNA &
AwE Haslr]e] ok Zh wA] 27102 334
oF&t Hep G2 Al %.9] 2| ~6|2-2 xJeksl 71 shna
i) FHAF Frghs ek A Rl vl vF
e FHl o E A5 el QA S o3l AlE
el FAze el HIgs 4+ o lo-
vastatinw2 WH3tell vlate] folgk A 5FE
Fo|2] eiokrhHTable 2).

7F u R F=7A 0 2 334 nljek
Z RNAE M2t 53w A

57+4.24 ng®] % RNAZ

AF A

xle.

Y1, ginsenoside-Rb,,

Sk Hep G2 A £ 2 4-E]
23t Ax) 139 H
Aoy HMG CoA

Table 1. Concentration of cholesterol, relative expression rates of mRNA for HMG CoA reductase and LDL re-
ceptor in Hep G2 cells cultured under various conditions

. Total Saponin Ginsenoside-Rb, Ginsenoside-Rb, [ gvastatin
Normal ~ Control - ; T ,; " ; -5
10 % 10°%%  10'% 10'%  10°'% 10 ‘e 4xX107%
Cone. of 99+ 117.3+ 105+ 1025+ 95.4+ 98.6+ 1014+ 86.7t 115.8+
cholesterol 34.7 27.8 22.3 48.1 16.1 16.4 23.9 15.8 12.1
(ug/mg prot.) (100) (118) (106) (104) (100) (100} (102) (83) (117)
HMG Co: .
PO g e (89 (700 () (98 (8 (39 (30)
reductase mRNA
DL receptor
LDL receptor 0y (11s) o6y um (158) (142 (18D (500 (16D)

mRMA

Values are mean( £5.D.) of three determination.

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

Control group was cultured in standard medium containing 0.1% alcohol and 10 ug/mi cholesterol.

Test groups were cultured under the same conditions as those of the control group except for ginseng com-
ponents. The figures in brackets are relative percentage assuming that of normal group heing 100.
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Normal Control Total saponin Ginsenoside-Rby Ginsenoside-Rhb. Lovastatin
5 . | 3 "
10 7% 10 l% 10 l‘/, 10 ﬁ% 10 % 10w 110 "y

Srd

2nd & _— Pinig

Fig. 1. Slot hybridization of HMG CoA reductase mRNA. Total RNA was isolated from Hep (G2 cells after three
time experiments(lst, 2nd, and 3rd mean the orders of these cxperiments) by using guanidine
thiocyanate/phenol/chloroform extraction method. The expression rates of mRNA for HMG CoA reduc-
tase were detected by using slot hybridization with “P-labeled HMG CoA reductase ¢cDNA probe for 16
hrs at 42°C. Filter was washed as described in “Materials and Methods™ and exposed for 72 hrs at - 70°C.

Normal Control Total saponin Ginsenostde-Rly Ginsenoside-Rh, Lovastatin
10 7% 0 % 0 'y 10 Y 1o 4 10 % de10
3rd -~ ap e < L - - E s

Fig. 2. Slot hybridization of LDL receptor mRNA. Total RNA was isolated from Hep G2 cclls after three time
experiments (1st, 2nd, and 3rd mecan the orders of these experiments) by using guanidime thiocyanate/
phenol/chloroform extraction method. The expression rates of mRNA for LDIL receptor were detected
by using slot hybridization with “P-labeled LDL receptor ¢cDNA probe for 16 hrs at 42°C. Filter was
washed as described in "Materials and Methods™ and exposed for 20 hrs at —70°C.

Normal Control Total saponin Grinsenoside-Rin Ginsenoside-Rb. Lovastatin
10y 0 10 'y W 10 TR 1210 "y
1st - — - g W a»
ad - - - - °® o>
drd —— - - ——— - o=
Fig. 3. Slot hybridization of B-actin mRNA. Total RNA was isolated from Hep G2 cells after three time

experiments (1st, 2nd, and 3rd mean the orders of these experiments) by using guanidine thiocvanate/
phenol/chloroform extraction method. The expression rates of mRNA for B-actin were detected by us-
ing slot hybridization with *P-labeled B-actin ¢cDNA probe for 16 hrs at 42°C. Filter was washed as des-
cribed in “Materials and Methods™ and exposed for 20 hrs at - 70°C.

reductase®} LDL 484 mRNA z22]35 B-actin vastatin®] 7} 8- A e)slas 2ol vsled
mRNAe|| w3} slot blot hybridization ¥ auto- 2% ¥4 HMG CoA reductase mRNA #Hglo] 27}

radiography Z3H(Figs. 1~3)& densitometer® & FFcHTable 2). oli= Al o] Zol| 282 557} 7}
A3t densitometry A5 BA517] Hol| HA 25 HMG CoA reductase §-%17p vhglo] Z7}xl
gl RNA &89} autoradiography 321 uje] W=7} L’P; ChE ol Morrvel olx|shs Axpz Afzbv)gd
vl o7 £71ehe ksl ok(iig. 4). L F 7 A 2F-£o| HMG CoA reductase2] & 3\%“ 5 &
o] AAF2] densitometry 23S 10023 A7 Ab zh;} 2 vl dakek s]48 el 2 gl o

R

¢DNA(2.3kb)E probe&Z &} slot hybridzationg:

21

88 8 E A3 HMG CoA reductase Abs Rl 2] 5 252 HMG CoA reductase 214
el simvastatin®] 9 HMG CoA reductase

Al&lollAd= ginsenoside-Rb. 10 %<} lo-  mRNA2] #Fglo] Zrjulglvhes b & o x rve) v

g i le rﬂ
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(2) total RNA  (b)
120 =
«~25 ug
10—
z
‘7 80—
~ 5ug =
g ol
2 w0
«— 10 ug =
20 f—
# < 15ug I .
0 5 10 15 €
Toted RNAg)

Fig. 4. Linear range for quantitation of HMG CoA
reductase mRNA 1solated from HepG2 cells
using densitometry. (a) Autoradiogram  of
HMG CoA reductase mRMA slot blot for cali-
bration of density. (b) Calibration of density
agamst the amount of total RNA.

“area value from densitometry.
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