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Abstract

It was attempted to observe the effects of ginseng saponin, one of the major com-
ponents of the roots of Panax ginseng, on androgen biosynthesis from cholesterol in
vitro as well as i vivo in rat testis.

Ginseng saponin was administered by stomach tubing prior to intraperitoneal injec-
tion of cholesterol containing (4- *C)-cholesterol into adult male rats and the liver, testis
and blood serum were analyzed.

The first high radioactivity of the liver and blood serum of test animal was observed
at 6 hours after radioactive cholesterol injection, while that of control appeared at 12
hours after the injection.

In the case of testis, the first high radioactivity of test group appeared between 4
and 6 hours after the radioactive cholesterol injection, while that of control appeared
at 10-14 hours.

Analysis of radioactivity distribution of cholesterol, androstenedione and testosterone
in the testis of rats fed with/without ginseng saponin prior to (4- *C )-cholesterol injec-
tion showed that the saponin stimulated the synthesis of androgens from cholesterol.
This was confirmed again by in vitro experiment using testis homogenate as an en-
zyme source.

From the above experimental results, it was suggested that the ginseng saponin
stimulates both cholesterol transport and the biosynthesis of androgens from cholesterol
in rat testis.
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2, 5 -diphenyl-oxazole (PPO) 3} cholesterol2& Merck#AES #1839 x, NAD+,
NADPH, ATP, 1, 4-bis-2 (5-phenyl-oxazolyl)-benzene (POPOP), testosterone,
androstenedione& Sigma#| E& 28341t 4 - “C-cholesterol Radiochemical
Centre, Amersham, EnglandA] & 2} 83193 odut A2 o2 WakoAl AZS AL
ok, F&4 &ole FHARES AEF3td A8,

Q4 saponine| £& U FEHH

A WA (Panax ginseng C.A Meyer, 4%, 5083) 22 300g 4] %529 wyy?

L2 F&3tn FEAANA, olef#e] sl AL saponinE&EFEE wEFaBriEaY
A7 Fesle 92 TLC chromatograme 59 saponin”3 A xjaigch, £ AdedA
£ ©] saponin&FEE ¢l ojA4 AASA $x 2WE AL,

HEEE

Sprague-Dawley7l o] 7 (150g, male) 20ulej¥ oz X5 dzxFa AFFE A4
BEADALEA A 2 19.6%, 2 3.0%, AR 7.0%, 2EHE 90.0%E AL
ALt A, AlE el A4 saponin(0.2%, W/V) F89& 2547 &% viell 1
mly $3 =Y sk},

Ql&t sapoinO| cholesterol2 §€{ androgensdgfAof o|x|= Ggholl 28 AE(in
vivo)

Aok o] AEF AL 24247 AL ohg (4 -C)-cholesterol(0.2x Ci/m/) &
%37 cholesterol ethanol& ) (5 mg/m/)-& 3 =telwd 0.5mi¥ B7} Fo43 F oA
7H(1 ~14217E) Fof diethyl ether2 &< wl#H 22 & AFec2Re] R HAY ob&



ol A} AbFEyloe] el @ Aol 4 o] Androgen A g A<l

o 7= A 215

Vol 9. No. 2 (1985)

androstenedione UV lampz /M E el £ I, 712 cholesterold] €&
el st} (Fig. 1). 1A 7} #l% testosterone, androstenedione 2 cholesterol®]
FE-RC B 5%01»}]01 A el weow CHCL-MeOH(50:50, v/v)Egder 23 %
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Fig. 1 The chromatogram of rat testis extract.
Rf values: 1. testosterone 0.26
2. androstedione  0.36
3. cholesterol 0.63
Thin layer : silica gel GF254 (Merck), 0.25mm
Solvent : cyclohexane: ethylacetate (50 : 50 V/V)

Detection : UV light -testosternoe, androstenedione I* vapour-cholesterol
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Ao A2g FAe 4°ColAH 2A% BFF 3,000xgel 4 10¥3F A etd <
& ®3 |mle] CHCl,, MeOH## %& CHClL,-MeOH-watere] ¥-#{u]7} 112 0.8
o] A5 7tste wraldow WE the, 3,000xgel A 1087 fabEestel dAE A
stz Az CHCL-MeOH-H,09 ¥=iu7k 1:1:0.97 =% &3 CHCLE
SAstel % & (442 : MeOH-water %, 3% :CHCL%)22 elste] CHCLE & A4

243 & J?ﬂ aeja] 24 71ak F Potter-Elvehijem type teflon-glass homogen-
izers Abgabe] 25mle] PFUAE Sl olhwo] & % FAY Imle CHCL
MeOH<S 713l CHCl,-MeOH-watere] #*squ)7} 1 : 2 :0.8°] = %% 5o ool Ak
BlE pe AbRol 4] st wbx g E 3,000xgel A 1083t gabdelEte e A3
Po] HAAER A&

Ao A B rhsbod zbe] e 2L wygoer FHA BAL AAT F 2
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75 Fae Agt e AREEEF 2m/4$ counting vial(20m! F2AF) el
Q¥ 3 scintillation& g (PPO 10g+POPOP 0.25¢+naphthalene 100g +dioxane 1000
ml) 15miE 7bsbe] WALEE 25tz WA A$E chloroform 29 2miF
counting vialel ¥ 1 scintillation& g <f (PPO 4 g+POPOP 0.1g+toluene 1000m/) &
sbeted WAL S e, n@xF FEYe a2vteagyAiYe] e AX F
Yo A$et e scintillation& g 10m/4< ¥ HAEE AN F4E
cpm-2 DPMeo 2 Akt FAIsh o},
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Parvinon®% -2 cholesterol& Fo35t%-& of N cholesterolx® & 1247 & 27}
7] Alzbata, ke T3 Axut HA9 cholesterol@ @ e 124 F e 27}s)7] A
Zgcle 47235 wRstgd s Setchell™ V52 g9 Yol Aelgde Hau ol%
& AdA ez At blood-testis barrier7t ZA 82 A A shgd ),

2 a7 AF AAx 27 A$ (4-1C)-cholesterol T F 71 - 83 - Aol
A FE2ES 2AEIE wlad & w4l peakrl 10~1641 o) Jehe AE a3
=4 7 A2 E AFHsted dry ice® dm FAAAA —20CAHNA BRAF A82 A}
43, WERTEY A% QA saponinF o AN e AHTH BT FAdgdoh
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oiAF saponinO| cholesterolZ 5 E{2| androgeni Aol ojx|= Agkol st A& (in
vitro)

300t o] (150 g, male)oll A A3 HA 73gL 146miel ¥ 0.25M sucrosed-| &
Agstd FAs FF 1200xgAN A 2087 QAR sl cell debriset & A AR AF
o4& androgen¥ ¥4 HAdo Agstdd, A¥Y W EFA(F 20mHy =4
(2 ¥ 5)& 60eM NAD*, 60uM ATP, 4 M NADPH, 5 mM glucose, 5 mM
fumaric acid, 5 mM nicotinamide, 5mM MgCl,, 200mM Tris-HCl buffer(pH 7.4),
2.5uM cholesterol, (4 -1C]-cholesterol(108, 225 DPM), A4 #+AHd 12m/, 0 (H=x
) WA 107*% 204t saponine]ith, 71 A # 2E cofactore 0.25M sucrose-Tris-HCl
buffer(pH 7.4)el ¥« Atg&tcich Aoz WAL 95% 0,: 5% CO, &3t
37Col A 14170 Fob w24zl & 9 MeOHS& 9o w38 FAA o
cholesterol, testosterones}t androstenedioneg #z} 10u g4l 2ol & £33 F 8000xg
2 1587 faialste 2 A2 g chlomoform-methanol-water(1 : 2 0.8, v/v/
vyel = o silica gel GF2548F 2 (0.25mm)e] A g2 ut& & cyclohexane 3+
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®ojgt 2 7be] CHCL-MeOH-H.O +%%9) Wits WEE Aol wep 248 23
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Fig. 2. Radioactivity- time course of liver extract of rats fed with ginseng saponin prior to

intraperitoneal in jection of (4-“C)-cholesterol.

gxyo AS (Fig 3)dx Ag7e A WAty peakrt 6410 Fo #HHAAT 3
oAby peaki 16417Fo] @AFE Sl v HETe & Wabs peakrh 164 2kFel
vheb st et

o]9} zte& 4@ Axbi <l 4t saponine] cholesterol®} o] $& =LA Fashe o
Fol¥lt},

aelz Hae AS(Fig 4)& AgTe A4 wabs peakrt 4 ~ 6412 Afolel
225 il 2 whAby peak7b 164 2FFel #aEdl wlsted dlxdte] At WA v
@A & wily peak7k 10~16417 ¥l @ el#& dl4b saponine]
cholesterol?) blood-testis barrier £#& F = 222 Jf——z%—i,l c},

G717H(25907) <14 saponing Feid el a9 CHCL-MeOH-HO(1 [ 2 :
0.8, v/v/v) FZN&silica gel GF2544} & =zagvle1ely)y 28  cholesterol, testos-
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Fig. 3. Radioactivity-time course of blood serum lipid fraction of rats fed with ginseng saponin prior

to intraperitioneal injection of (47"*C)-cholesterol.
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Fig. 4. Radioactivity-time course of testis extract of rats fed with ginseng prior to intra- saponin

peritoneal injection of (47*C)-cholesterol.
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terone, androstandione2. @ ¥l 7t Rl Al WAy vlES A
A7 Al# Tl A2 cholesterole]+} androstenedione, testosterone®] HFaAbi-o] o = o
v} s} Zbzb 1. 54, 2.3w), 2.2 E ] @& cholesterole] A Aol o] %% 3 cholesterol :
androstendione : testosterone®] w®|§eo] whEFof 7§ 57:20:2306] wa A PFEL

46 : 26 : 282 ] @& cholesterole] androgen® 2 &% 712 AjztEci(Tablel),

Table 1. The effect of ginseng saponin on the biosynthesis of androgens from cholesterol in rat testis

L. Radioactivity (DPM) Radioactivity ratio
Fractions N o

Control (%) Test (%) of test/ control
Cholestero! 870 (57) 1301 (46) 1.5
Androstenedione 310 (20} 720 (26) 2.5
Testosterone 360 (23) 780 (28) 2.2

The rats were fed with/without ginseng saponin prior to (4- **C)-cholesterol administration were killed
16 hours after the cholesterol injection and the testis was homogenized and analyzed.

a1 4+ saponine] cholesterol2%-£1¢] androstenedioner} testosterone® 22| A Zhefl v]
Ae 98 APPA FaAsy) et AL FAEE ALYo2 S O
saponin(Mt g o o] HF FE:10'%)el FHF ub-g Ao 2] cholesterol 9
androstenedione®} testosterone®. 2o} A 3g [ 4-'"C)-cholesterol-g& 7)3 & A}-& 3t
223 A3} Table2o] 48 nls} o] cholesterole] whabgE Ry Rl A ¥ o]
wed u)sled (85%) androstenedioned} testosteroneg] WAl Zhzb 14w, 1.2wi 2
] @& cholesterole] androstenediones} testosterone2 @ H#hE| gl ow Hodape] <4t
saponine] cholesterol @ %€l 2] androgen®] 4% &3} 7o 2 A zbEch

oAby} e AF A2 HE <Al saponin® Mo ] 2] cholesterole] o] F& &

iy

Table 2. The effect of ginseng saponin on the biosynthesis of androgens from (4- **C)-cholesterol by rat

testis homogenate in vitro

. Radioactivity Radioactivity ratio
Fractions P e
Control (%) Test (%) of test/control
-
Cholesterol 42301 (60) 36086 (50 1.9
Androstenedione 12429 (18) 17386 (24) 1.4
Testosterone 156938 {22) 140249 (26) 1.2

The reaction mixture (20ml) contained (final concentration): 60uM NAD,” 60uM ATP, 4uM NADPH,
5mM glvcose, 5mM fumarate, 5mM nicotinamide, 5mM MgCl,. 20mM Tris buffer (pH 7.4), 2.5uM cholesterol
containing (4-14C)-cholesterol (108,225 DPM) and 12ml of the testis homogenate. Test group contained 1074%
ginseng saponin. The reaction mixture was incubated at 37°C for one hour under the mixture of 95% O,
- 5% (CO,. Following the reaction was terminated, cholesterol, androstenedion and testosterone were

chromatographed and the radioactivities of corresponding fractions were counted.
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st3, Aol cholesterol2 ¥ ¥ 2] androgene $A4<& A3t 7oz Folsy,
Ar FAEL 82923 223} i viro AFAN BE nvitro AP AT ojg} 2
2 9l At saponin®] androgen A A &z 28-& AT Qo

914l saponine] cholesterole] 53 androgenq gAdel v DS in vivost in
vitrookd ol A @Azl ohSi ge AIE ol

Sprague-DawleyAl 2] # o] 2527} <14 saponin( 2 mg/day/rat) & % Fsig A ¥
Fol (4-"C)-cholesterol& 27} Falstz 2tz dHAA X zbel] wt g Habs W3S
x5 Ax A|YFE (4-"C)-cholesterol ¥ 647t Fof & Wil peakrst Lietwd
o wls dzEe ASE 1242Fe mlaa 2 Wby peakrt BAEY Y27,
AgE 25 A3 WAl peakyl 16412 Fol #AHPY, Ao AfE AETY A
2 4 ~6A7F Afole] WA wAlE peakrt vebbEd wlE dlETY A$E 10~14
Al Zb ol FERE A,

A7 74 (259 7+) el At saponing F % 3 A A9 cholesterol, testosterone #
androstenedione¢ TLCZ ¥z}sto] wabs& A3 A o BL cholesterolo] A4
2 o5 ] g2 cholesterole] androgen® 2 A#HHRT, #o AL FHNE A&
ste] cholestercl2 %] 2} androgen®] YA AP HAeA 2AHg F} = aAF saponino]
cholesterol 2 ¥ 81 2] androgeny A-& 23l 7o g fA3=go},

2o} e Alg AFZEE QA saponind AR A cholesterole] ojF& A3}
3 Ao A2l cholesterol2 %€ 2] androgen? A< Fxalste Aoz A7xich

References

1. 33X, 3AdE, oA, 243, 93 33 A3 6(3), 185(1973),

2. Joo, C. N. and S. J. Lee, : Korean Biochem. J. 10(2), 59 (1977).

3. Joo, C.N., Y. D. Cho, J. H. Koo, C. W. Kim and S. J. Lee: Korean Biochem. J13(1), 1(1980).

4. F3x, ZAAY  aeidaresa] 8(2), 75(1984).

5. Joo, C. N., H. B. Lee and D. S. Kim: Korean Biochem J. 10(2), 71 (1977).

6. Joo, C. N.:in “Surfactants in solution” vol. 3ed. K. L. Mittal and B. Lindman, pp 2093, Plenum
Press, New York (1984).

. Lee, H. B. and C. N. Joo: Korean Biochem. ]. 16(2), 136 (1983).

. Parvinon, M., P. Hurme and M. Niemi: Endocrinol. 87, 1082 (1970).

9. Setchell, B. P.: J. Physwol. 189, 63 (1967).

10. Setcheel, B. P., T. K voglmayr and G. M. H. Waites: J Physiol. 100, 73 (1969).

o =~



