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Abstract : Alternative or complementary medicine plays an important role in health care system. Ginseng, being one of
the most popular oriental herbs, is believed to contain various steroid hormone activity. Ginseng has been demonstrated
pharmacological effect in the cardiovascular, endocrine, central nervous, and immune system. Our objective was to study
that total saponin might mediate some of their actions by binding to the steroid hormone receptor, as they share many of
the actions of steroid hormone in various physiological system. Using total saponin from Panax Ginseng, we have studied
the possibility of total saponin being a potential estrogen receptor, androgen receptor, and retinoic acid receptor ligand.
Total saponin activated the transcription of both the estrogen and androgen responsive luciferase reporter plasmids at a
concentration of 100 pg/ml in COS cells transiently transfected with the corresponding receptor and hormone responsive
receptor plasmids. And total saponin caused a concentration-dependent stimulation of estrogen receptor. Total saponin
increased the expression of estrogen responsive c-fos proto-oncogene at the protein level in MCF7 cells at 24 h treatment
as examined by Western analysis. The c-fos induction was used as a specific marker of estrogen responsiveness. This acti-
vation was inhibited by the specific estrogen receptor antagonist, ICI 182,780. However, total saponin failed to activate
the retinoic acid receptor in COS cells transiently transfected with the corresponding receptor and retinoic acid responsive
reporter plasmids. These results show that total saponin is capable of activating estrogen and androgen receptors.
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ginseng®] ginsenoside= Rbl 147%, Rb2 5.19%, Rc
7.36%, Rd 1.98%, Re 5.88%, Rf 1.63%, Rgl 8.99%,
Rg2 0.45%, 22)3 Rg3 0.58%7t &= Urt. Ginsenos-
ide 5 d¥= 8 Yol 2E|Rol=9} fAKE 248 7AW
ol ZHIZol= gAY EEE N 7hsohal AR 3l
th.” Ginsenosides gt ofste] Mlxets F3otaL o
A9} AfEiA Ar 2E S sl fAAPEE S 24
& 4 2o ® ginsenosidert FEA9) Bjt=R 2185t
& QA FALE 2Edce FAIFS] A7 BEE v 3L
t}9 o) 2, total saponin®] A3 F<] 31 ginseno-
side-Rgle] glucocorticoid =&l 7152 2|7k=glo] ¥
37 v} 9lon T3 ginsenoside-Rglo]l A<l g7t==
M oA gt 22 H2E T ol ~E2A fARE A
A S e d7e o BEEHYG0
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1. Algf H AR

Total saponin QI AZAFHNA AFEUL, 17B-
estradiol (E2), testoterone (Tes) Z2] L all-trans retinoic
acid (ATRA)x= SigmaollA 743t T} Total saponine
70% ethanolell 50 mg/ml L% “RoH, E2, Tes 2|3l
ATRAE 100% DMSO9] 5ojA] B -20°Col] Basiict.

2. MjZHjjQk

Monkey kidney(COS) ME= gl AlXZ 5 23804 74
slth. o] Ml¥xE Dulbecco's modified Eagle medium ¥i%]
of 1xantibiotic/antimycotic mix¥} 10% calf serum (GIBCO
BRL) &+ 10% FBS (fetal bovine serum)& #7}sle] wijek
3tETh Aok H7F Aol 10% charcoal-dextran stripping
calf serum®2 Ao A@sIch 48 well plateol] 3.5x10*
cells/well2 seeding 31321, 6 well platedll= MCF A2 &
0.3x10°% cells/well &2 seeding 3t A& 37T

3. £2}20|E DNAQ| Transient Transfection

orERA B ZAAe 93 FkanE DNAR o2ER
A &4 (HEGO/PSG5)9} luciferase reporter A7t
22i9l= ERE2-tk81-lucs AM3IAT, t=24 &4 A
< 93l humanAR/pSG59 ARE4-luc reporter A A&

o)

IR

il HE=AAr €4 A48 3] RARo®H BRARE-luc
reporter F+4AS 737} ARS8l calcium phosphate copre-
cipitation WH OS2 transfectiond}ith. 47| E8trlEs &
M2 Z2ZF Drs. Larry Jameson, Chawnshawn Chang,
Pierre Chambon® 28] #)|g-2kc}. Transfectiondt?] g
seedingdt Al E7} 50% confluentsH S ], 3A17F el Al

2 WA ZolF, DNAS] 2M CaCleh B& 4Hojw]
DNA-CaCl, £32& 953k o £329 HBS (28 mM
NaCl, 10mM KC1, 15mM Na,HPO, 12mM dex-
trose, 50 mM HEPES)S bubbling?17] 84 &84 oiZ
At

4. Luciferase &8

48 well plateo] 4] transient transfection 84| 7F~12A]7F
% total saponing 100 ug/ml, E2%} Tes= 10nM, 133l
ATRAE 1uM= 2477 B9t Mg & PBSE AlXstaL
HiA S 28 3 AlokS 2447 Bt AEEA AEe &
lysis buffer 125 mM Tris pH 7.8, 10mM EDTA, 10 mM
DTT, 50% glycerol, 5% Triton X-100)2 B3 AEE &3|
A7l & AEdS a3 3ke] assay buffer (20mM Tricine,
1.07 mM (MgCO,), - Mg (OH), - 5H,0, 2.67mM MgS0,
0.1mM EDTA, 33.3mM DTT, 270 M Coenzyme A (lith-
jum salt), 470 M Luciferin, 530 M ATP)S 7}3} ¥ Lumi-
noskan Ascent (Lab systems)Z ©]&3l luciferase 842

250,

5. Western blotting

MCF7 A|3%E 6well plateo] 100pg/ml total saponin,
10nM E2 2832 1pM ICI 182,7805 2477+ B¢t el
S PBS®E Al&3}al radioimmune precipitation buffer
(150mM NaCl, 50mM Tris-HCl, 5mM EDTA, 1%
Nonidet P-40, 0.5% deoxycholate, 1% SDS protease
inhibitor cocktai)® @M &2 E2 3 §F Bio-Rad protein
assay WHo 2 AIsIAch Ae dAg 20 pg/ud 5
3 5% B9 AES 88U F 8% acrylamide gelofA £
& polyvinylidene difluoride membrane®l &7|3 5% dry
milk in Tris-buffered salne (TBS)Z blocking 3} T}
Rabbit anti-human polyclonal antibody c-fos (Santa Cruz,
USA)E 1:5002% skim milkel] 34&}a] overnight WS-
3 & TBY/1% Tween® & 5& F<t 3HA A FH3 o)
Anti-rabbit horseradish peroxidase secondary antibodyE
5% skim milkol] 1:50002.2 35]43}le] wkssl & ECL kits
(Amersham)® 2 ]2jaljA HEol| A3
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1. COS M=ZOIAM total saponin?| O|AERH ]
o] 28t AR &4

COS MEZE 48 well plateo] 3.5x10%cells/wellZ seed-
ingdtx HEGO/pSG5¢+ ERE2-tk81-lucE transfectiondt <-
10nM E2, 100 ug/ml total saponine *2]3ted reporter
F2F A BAE A} B9 A9 TS AES 24S
YelithFig. 1A). o33 E4¢] = YEXHOE dojue=
A2 AHE7] 9t 10nM E2, ZHzb 100 pg/ml, 10 pg/
ml, 1pug/ml 23 0.1pg/ml total saponing > ]}
luciferase &/4S A4 c)(Fig. 1B).

Total saponin 100 ug/ml F=olx E4-& YR, o]
o] E4Y=E 10nM E29] A= FAKSIAT 0.1 pg/
ml F% olflAE EA4o] vEhA] 2t

2. cfos CHYES RE AlF|=XE chYE =F0AM
Western blotting2 =2 7444

6 well platedl] &3<F A ZQ MCF7S 0.3x 10° cells/well
2 seeding3t 10nM E2, 1uM o|2=E=ZA Z3A ICI
182,780, 100 ug/ml total saponin & z}z} = g %2
3led western blotting® c-fosE F= Al7l= A& 49 B
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Fig. 2. Ginseng total saponin stimulates androgen responsive
luciferase gene activity Cells were treated with ethanol
vehicle control, 10nM Tes, or ginseng total saponin
100 pug/ml, and assayed for luciferase activity after 24 h
treatments. Transfections were performed in triplicate
more than three times. One representative result is shown
in this figure. Data are expressed as the mean+SEM.
P<0.005(**).
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Fig. 1. Ginseng total saponin stimulates estrogen responsive luciferase gene activity and activates the expression of estrogen responsive
gene in vitro. (A) Cells were treated with ethanol vehicle control, 10 nM E2, or ginseng total saponin 100 ug/ml in phenol-red
free DMEM plus 10% CD-CS, and assayed for luciferase activity after 24 h treatments. Transfections were performed in triplicate
more than three times. Total saponin induced luciferase activity to a similar level as seen with 10nM E2. Data are expressed as
the mean® SEM. P<0.05(*): (B) Cells were treated with ethanol vehicle control or different concentrations of ginseng total
saponin 100 pg/ml, 10 pg/mi, 1 pug/ml, and 0.1 pg/ml in phenol-red free DMEM plus 10% CD-CS. Transfections were performed
in triplicate more than three times. Total saponin showed dose-dependent activation of luciferase expression. (C) MCF7 cells were
treated with ethanol vehicle, 10 nM E2, 1 uM ICT 182,780, or 100 pg/ml ginseng total saponin for 24 h as indicated. Protein levels
of c-fos were increased with total saponin treatement as compared with controls. A representative pattern is shown from two

independent experiments.



% A g -

COS HMXZE 48 well plated] 3.5x10%cells/wellZ seeding
3l humanAR/pSG59t ARE4-lucE transfectiondt ¥ 10
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luciferase&/d-& A28 th. Total saponin®- ATRA #4-&
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Fig. 3. Ginseng total saponin stimulates retinoic acid responsive
luciferase gene activity Cells were treated with ethanol vehicle
control, 1 UM ATRA, or ginseng total saponin 100 pg/ml, and
assayed for luciferase activity after 24 h treatments. Total
saponin showed no retinoic acid responseive luciferase
activation. Transfections were performed in triplicate more
than three times. One representative result is shown in this

figure.
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E48171A) Ekek(Fig. 3). 2] total saponine- F=
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