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Abstract : We previously reported that Korean red ginseng (KRG) has a relaxation effect on the
smooth muscles of corpus cavernosum via nitric oxide (NO) pathway and calcium and potassium
channels. However, it is suggested that the active ingredients of KRG might be different depending
on the sources of preparation, and there might be differences in actions for different compositions.
We first investigated the composition of KRG saponins according to the extractions of the various
sources of KRG, then with these extractions the relaxation effects were evaluated in vitro and hemo-
dynamical in vivo using New Zealand white rabbit and rat corpus cavernosum. The total com-
positions of ginsenoside (G-Rby, -Rbs, -Rc, -Rd, G-Re, -Rf, -Rg)) in fractionated KRG saponin desig-
nated as TS-1, TS-2, TS-3 were 41%, 40%, and 62%, respectively, and the ratios of PD saponin and
PT saponin (PD/PT) were 1.55, 1.72, 2.25, and 2.61, the values of which were statistically sig-
nificant. In vitro studies using the rabbit corpus cavernosal muscle strips, the KRG saponin relaxed
cavernosal strips in a dose-dependent manner, and same results were observed in in vivo studies,
that KRG saponin increased the intracavernosal pressure in the rat. There was difference in the ef-
ficacy according to fractionation techniques. The differences in the total contents of ginsenosides did
not affect relaxation, rather PT saponin content was statistically related to the degree of cavernosal
relaxation, and this action presumed to be mediated by NO pathway and calcium and potassium chan-
nels. In conclusion, KRG exerts relaxation which is a key step in erection via combination of effects
on NO system or calcium and potassium channels. The efficacy of this action is different to the
sources of ginseng, which is affected by the different composition of ginsenosides (G-Rby, -Rb,, -Re, -
Rd, G-Re, -Rf, -Rg)). Thus the further studies on the active ingredients such as minor ginsenosides
and non-saponin components of red ginseng with maximum potency should be sought.
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Phenylephrine hydrochloride, acetylcholine chlo-
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o}, 34 Al 23 E 5 mg/midlA] 2] o)A
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o, SANAAFLETY olghxtge 9le] 7 £
E9] ED50& TS-10] 1.68, TS-2 1.97, TS-3 2.29
mg/mli2x] TS-1¢] 74 22l Hick(Fig. 1.
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£ 9%E ety € e e (p>0.05), e
N ZE A& 79, methylene blue, L-NNA, a-
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Fig. 1. Relaxation effects on the submaximally precon-
tracted rabbit cavernosal muscle strips in the
response to phenylephrine (5x107° M) by the
3 Korean red ginseng saponin fractions. Dose
dependent relaxation were observed. N deno-
tes the number of cavernosal strips tested and
values represents mean+standard error as per-
centage of the relaxation for 24 experiments.
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Fig. 2. Effects of various treatments on the 5 mg/
ml-induced relaxation by the 3 Korean red
ginseng saponin fractions in the submaxi-
mally-precontracted rabbit cavernosal mus-
cle strips in response to phenylephrine (5x
107® M). The relaxation effects of Korean
red ginseng saponin fraction were inhibited
by deendothelialization, treatments by me-
thylene blue, L-NNA or atropine (p<0.05).
N denotes the number of cavernosal strips
tested and values represents meanzstan-
dard error as percentage of the relaxation
for 20 experiments. (*: p<0.01, **: p>0.05
as compared to control).
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Fig. 3. Effects of the 3 Korean red ginseng saponin
fractions on the calcium (10™* M)-induced con-
traction of rabbit corpus cavernosal muscle
strips in calcium-free media. Pretreatment of
each Korean red ginseng saponin fraction caus-
ed dose dependent inhibition of the calcium
(107 M)-induced contraction of the muscle
strips. N denotes the number of cavernosal
strips tested and values represents meanzstan-
dard errvor as percentage of the relaxation for
20 experiments.
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Fig. 4. Effects of Korean red ginseng saponin frac-
tions (5 mg/ml) on the potassium-induced con-
traction of the rabbit corpus cavernosal muscle
strips. Pretreatment of each Korean red gin-
seng saponin fraction inhibited the contraction
of muscle strips at lower concentrations of
KCl (20~40 mM) (p<0.05). N denotes the
number of cavernosal strips tested and values
represents meanztstandard error as percenta-
ge of the relaxation for 20 experiments. (*p<
(.01 as compared to control).
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], CaCL(107° M)ell &J3t =532 Tk ojEdes
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mg/mio] 2]% CaCl(10°M)9] 453 : 63110, 42
+6, 23%6, 12+4, 6+3%) (p<0.01)(Fig. 3). =3t
A AbEY E3EE2 5mg/midl KCl 20, 40, 60
mMel) 9 a2 B B2 FE-E 22 90A o
A5} 2.7 (p<0.05) (Fig. 4) ol21g &3k 1, 2, 3,
4 mg/mlNA % frAbstg )

olglqt T4t Al FEE oA TS,
TS-2, TS-3 ol 2% &gA vehg o, EDswd
vwg A3 27 sHAPEZ) A Ay o]
ska e} Akl

2. 4 AlZL Soioff 2 2 oitiA| Lol Hist

A AR 2EEE 37 LA w2
2 3418 A7 0.01 mg/miolA¥-E A Hgto]
Z7Vel7] Alatste] s &R R AW
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19] iHA W k= 0.01 mg/mielx 1+1

E71% 87 $ANDA o)}l

Pl FAAbEd $Ed 5 17
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N
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Fig. 5. Rat intracavernous pressure response after
the intracavernosal injection of the 3 Korean
red ginseng saponin fractions. The Korean
red ginseng saponin fractions increased sig-
nificantly the intracavernous pressure in a
dose dependent manner. N denotes the numb-
er of cavernosal strips tested and values
represents meantstandard error (cmH;0)
for 24 experiments.

cmH04-2.7, 5 mg/miollA 32£5 cmH.0, 10 mg/
miolA 4016 cmH0$tHFig. 5).
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