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Ginsenosides Inhibit Endothelium-dependent Contraction
in the Spontaneously Hypertensive Rat Aorta i vitro

Nak Doo Kim, Won Sun Choi, Keon Wook Kang and Kang Ju Choi'
College of Pharmacy, Seoul National University,

'Kovea Ginseng and Tobacco Research Institute
(Received July 12, 1997)

Abstract : Our previous study showed that #u vivo treatment of spontaneously hypertensive rats
(SHR) with protopanaxatriol ginsenosides (PPT) reduces the blood pressure and inhibits the con-
tractions induced by endothelium-derived contracting factor (prostaglandin endoperoxide (PGH.) and
superoxide anion) in aorta isolated from SHR. The aim of the present study is to examine whether
PPT improves endothelial functions in the isolated thoracic aorta of SHR in vitro. Treatments of aor-
tic rings with PPT, purified ginsenoside Rg: (Rgi) or indomethacin normalized endothelium-de-
pendent relaxation to acetylcholine, but not with protopanaxadiol ginsenosides (PPD) and purified
ginsenoside Rby (Rb). The effects of PPT were dose-dependent. PGH.- and oxygen free radical-in-
duced contractions in rat aorta without endothelium were inhibited by PPT or Rg;, but not by PPD
or Rb,. Contractions induced by PGF., U-46619, a stable thromboxane A. agonist or KCl (60 mM)
were not inhibited by PPT, Rg: or Rb,. These findings demonstrate that PPT but not PPD scavenges
the oxygen-derived free radicals and/or antagonize the effects of PGH. in the vascular smooth mus-
cle and may explain the hypotensive effect of ginseng in the SHR.

Key words : Ginsenosides(PPT, PPD, Rg.. Rb), aorta, prostaglandin endoperoxide(PGH2), su-
peroxide anion, endothelium-dependent contraction, SHR.
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(1) Al
Aglo] A" A]eF % phenylephrine hydro-
chloride, acetylcholine chloride, indomethacin,

xanthine, xanthine oxidase, superoxide dismutase,
prostaglandin F.. $~2 Sigma chemical Co. (St
Louis, MO, U.S.A)ellA T3l a prostaglandin
endoperoxide(PGH.)2} U46619+= Cayman chenr
ical Co. (Ann Arbor, MI, U.S.A)ellA Fd3}gict.
N¢-nitro-L-Arginine= Aldrich chemical Co.
(Milwaukee, WI, U.S.A)llA F43ksiem, NaCl,
MgS0O, 7H.0, CaCl, NaHCO, KH.PO, KII,
EDTA %9 #71%9F=2} dextroser Shinyo pure
Chem. Co. A& ARE3litt. Protopanaxatriol
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senosides™= xanthined 7}s}7] 1543l 2]}
xanthine oxidaseol| 28k % wh-FAE iz
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M aksgke] Wistar =] W97t ol -5
ringol#] phenylephrine(10° M)l 2J&F +Fo] a-
cetylcholine(10°~10* M)ell 2Jsll 88.3+£2.4%2] o]%F
uh-e-o vheblislek(Fig. 1). 22l SHRell A= ace-
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Fig. 1. Endothelium-dependent relaxations to ace-
tylcholine in aortic rings with endothelium
from normotensive Wistar rats and spon-
taneously hypertensive rats. The rings were
contracted with phenylephrine (10°M). Con-
tractions to acetylcholine were inhibited by in-
domethacin (10°M) in aortic rings with en-
dothelium from spontaneously hypertensive
rats. Results are expressed as percent re-
laxation of the contraction to phenylephrine
and shown as mean+SEM., n=4-5 (*P<0.05).

tylcholine® ¥%7} 107 M ollA 51.1+2.7%2] o]k
uke-e el o acetylcholine®] Fx7F 5713
of wel o388 Eukge] Jebdri(Fig. 1). Cy-
clooxygenase inhibitor$! indomethacin(10° M) A
el 2 o] £5uke-2 2s] A= drHFig. 1).
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SHR®] §-%tiE=e) PPT(10*g/mDE A3}
9% o acetylcholinesll 9%+ #=F1t-g-o] SHR =
Toll vlake] FoAdlA oJAl= dekFig. 2A). SHR
o] Rgi(10* g/ml)< Axels}3lS 9 acetylcholine
10°~107 Mell4 9] o]shukg-e]  Z7}ekar  ace-
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Fig. 2. A) Effects of PPT and Rg, and B) PPD and Rb, on endothelium-dependent relaxatations to acetylcholine
in aortic rings with endothelium from spontaneously hypertensive rats. The rings were contracted with
phenylephrine(10® M). Results are expressed as percent relaxation of the contraction to phenylephrine.
*, indicates significant dif- ference from SHR control and shown as meantSEM from 3-5 rings of dif-

ferent animals (P<0.05).
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Fig. 3. A) Effects of PPT and Rg, and B) PPD and Rb, on acetylcholine-induced contractions in aortic rings
with endothelium from spontaneously hypertensive rats. Rings were contracted with acetylcholine in

the presence of N°-nitro-L-arginine(NLA, 10°

M). Results are expressed as percent of the maximal

response to phenylephrine(10° M). *, indicates significant difference between rings from SHR con-
trol and ginsenosides treated groups and shown as mean+SEM from 4-5 rings of different animals

(P<0.05).
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£ acetylcholinedll & 4ol d 8-S v x]A] edgke.
u| PPD 10 g/mi& %1 22| Alof|vt acetylcholinesl] 2]
g RS R UA Ak 2 PPT 22|l

vl okt uhE-g vrebi ek (Fig. 3B). Rby(10*
g/ml)-& acetylcholineell &g A E27} ace-
tylcholine 3x10° M 5ol A 4+ vrepdol(Fig. 3B).
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o & AlAg SHR F5 594 PGH.4 5
Aol whgk PPTe| HAl&xE FHasisdn). PGH.
(10°M)ell 23t 5ubge] diFTelx 139.2+
7.7%%12 PPT(10° 2 10% g/ml) e Felld=
PGH2(10* M)ell 2]gt 43e] 102.3+5.8%(10% g/
m) 2 64.9£2.9%(10" g/mhHZ Fe]AdlA I =
ek Rgl(l()'4 g/mD2] A2 Foll A= PGH.l ¢33t
FEo] FojAdglAl dAEH o PPD0* g/m) 2}
Rbi(10* g/mi)-& PGH.oll 213 S0l oA A 3}7} o}
b 2] edstrh(Fig. 4).
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Fig. 4. Effects of ginsenosides on prostaglandin
endoperoxide(PGH,) induced contraction in
aortic rings without endothelium from spon-
taneously hypertensive rats. PGH,(10° M)
caused contractions, which were significantly
inhibited by PPT(10” and 10™ g/ml, **P<0.05, *
**P<().005, n=4-5) and R,(10" m/, *P<0.05, n=
4), but not by PPD(10* g/m/, n=4) and Rb,(10”
g/ml, n=4). Results are expressed as percent
of contractions to phenylephrine(3x 10™ M).
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Fig. 5. Effects of Rg, and Rbl on A) U46619-, B) PGF,a-, C) KCI- induced contractions in aortic rings without
endothelium from spontaneously hypertensive rats. D) effect of PPT on PGF,0-induced contraction.
Contractions caused by low concentration of U46619(10* M) were inhibited by Rg;(10* g/ml, P<0.05, n=

4) but not by Rb;(10*g/mi, n=3).

Contractions caused by PGF,0 and KCl were not inhibited by

ginsenosides(n=3-4). Results are expressed as percent of maximal contraction to 60 mM KCl.
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Effect of A) PPT and Rg, and B) PPD and Rb, on contractions induced by oxygen-derived free radical in

aortic rings without endothelium from SHR. Contractions caused by xanthine oxidase in the presence of
xanthine(10™ M) were inhibited by significantly by PPT(10” and 10" g/m/) and Rg,(10™* g¢/ml). PPD(10"
g/ml) and Rb,(10™ g/m!) had no effect on the contractions. Results are expressed as percent of maximal
contraction to 60 mM KCI and shown as mean SEM from 4-5 rings of different animals (*P<0.05).

F5E 10" M Fxell At dAstd om 9o e
o= U466198] EHbgol| JAI=FE-e] gladoh
(Fig. 5A). Rbi& U466192] 43¢l 10° M 3ol A
7k oz akg-o] glsdch(Fig. 5A). PGF.a 2 KClell 9]
gt 42&uk2o| Rb, @ Rg< oA =hgo] gl
(Fig. 5B % C). PGF.aell 2J8F 4=EHkg-<ll PPTw=
of A 2H-g-o] YK cHFig. 5D).

6. Oxygen-derived free radical2| =820 Cj
[ =L

Xanthine®] 43}2 QA== superoxide anion
W) S A#3 SHRY FHdl&-& sro]&des
FEA17] 3 o] =582 PPT(10° ¥ 10" g/ml) 2
Rg./(107 g/mN)& A& o FAUA A=
¢ichFig. 6A). 12v4 Rb,(10"g/ml) xanthine
oxidase2] 5=l 2H(10? U/ml) JALAE e}
Wel e PPD(10° g/ml)+= xanthine oxidaseel <]
g g=Zof oA A7} gl ch(Fig. 6B).
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