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Abstract

With the progress of chemical researches in ginseng studies, efforts to elucidate the
pharmacological actions of ginseng have been greatly increased. The majority of ginseng
reaserches in the past has been performed with crude extracts from ginseng roots to ver-
ify scientifically the empirical application of ginseng in men and animals. Recently, gin-
seng reaserches have been done mostly with pure ginsenosides and there has been a
shift in focus to the various biochemical pathways. It was demonstrated that ginseng
had diverse effects by modulating the second-messenger system, such as cyclic nu-
cleotides, calcium. The demonstration in 1987 of the formation of nitric oxide(NO. en-
dothelium-derived relaxing factor) by an enzyme in vascular endothelial cells opened up
a new area of biological reaserches of ginseng. It was shown that vascular relaxations
induced by ginsenosides are mediated by release of nitric oxide from endothelial cells.
According to the literature search from "Medline”, there have been 737 original and re-
view articles during the last 30 years. In this review articles. an attempt has been made
to summarize some results from some of these published papers. Ginseng has a wide
range of pharmacological and therapeutical actions. [t acts on the central nervous sys-
tem and cardiovascular system, promotes immune function and metabolism. possesses

anti-stress, anti-cancer and anti-ageing activities. and so on.
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Fig. 1A. Concentration-response curves evoked by
ginsenoside in rat aortic rings with endothe-
lium contracted with phenylephrine 10 M in
the presence of methylene blue (MB, 3X107
M) or N°-monomethy ! -L-arginine (L-NM-
MA, 10* M). All experiments were perormed
in the presence of indomethacin (10 ~5 M).
Results are shown as mean +SEM of 4 dif-
ferent experiments. *P (0.05, **P ( 0.01.
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Fig. 1B. Concentration-response curves evoked by gin-
senoside in rabbit aortic rings contracted with
phenylephrine 10°M in the presence of MB
(3x107M) or L-NMMA(10™M). All experi-
ments were performed in the presence of in-
domethacin 10°M. Results are shown as
mean*SEM of 6 different experiments.
*p<0.05. **p<0.01.
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Fig. 2. Effects of acetylcholine (ACh) and ginsenoside (GS) on the accumulation of cGMP in rat aortic rings. The ef-

fects of methylene blue (MB) and L-N MMA on the accumulation of cGMP induced by ginsenoside in the rat
aorta are also shown. All experiments were performed in the presence of indomethacin (10°M) and IBMX
(10 M). Each bar represents mean+SEM of 5 different experiments. ( 1) Control, + endothelium. E(+):
(2) Control, endo thelium, E(-): (3) ACh 10% M, + endothelium. E(+): (4) GS 10%g/ml, + endothelium,
E(+): (5) GS 10*g/ml, endothelium, E(=): (6) MB 3x107M and GS 107g/ml, + endothelium, E(+): (7) L-
NMMA 10*M and GS 10%g/ml. + endothelium, E(+). *Indicates a significant difference from control aorta
with endothelium, E(+), P<0.05 (n = 5). *Indicates a significant difference from GS-treated aorta with en-
dothelium, E(+), P<0.05 (n = 5).
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Fig. 3. Effects of treatment of aortic rings with MB 3

X107 M or L-NMMA 10 M on the relax-
ations evoked by PPT (3x107~3x107g/m})
in rat aortic rings. All aortic rings were pre-
contracted with phenylephrine 10 M. All
experiments were performed in the presence
of indomethacin 10 M. Results are shown
as means+SEM. * Significantly different
from control, p{0.05, n=6.
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2 calmoduling A AQ! calmidazoliumel] 2iste]
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thase o e]3oz 2 &ste Aaale|zg PPT
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Fig. 4A. Effects of PPT and PPD on the accumu-
lation of ¢cGMP in the rat aorta with en-
dothelium. All experiments were per-
formed in the presence of indomethacin
10™ M and IBMX 10 M. Each bar rep-
resents means+SEM. 1! Control, 2:
PPT 3x10® g/ml, 3: PPT 10 g¢/ml. 4:
PPT 3x10* g/ml. 5. PPD 3x 10 g/ml.
* Significantly different from control
(E+), p{0.05 n=6. B: Effects of MB
and L-NMMA on the accumulation of
c¢GMP induced by PPT in the rat aorta.
1t control (E+), 2: PPT 10 g/ml
(E+). 3: PPT 10" g/ml (E-). 4: PPT
10 g/ml (E+) plus MB 3x107 M. 5:
PPT 10" g/ml (E+) plus L-NMMA 10
M. * Significantly different from control
(E+). p0.05. n=6. + Significantly dif-
ferent from PPT 10 'g/ml. p<0.05. n=6.
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Fig. 5. Concentration-response curves of various gin-
senoside fractions in rat aortic rings with en-
dothelium. Relaxations were expressed as a
percentage of relaxation to maximum contrac-
tion of phenylephrine (10° M). All experiments
were performed in the presence of indomethacin
(10° M).
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NOE 44, fEste 7|ddle WM XY Ca?r
X F7PF 240 WA EY Ca?t 5 F7h=
ol o] ehxgtal YA TAVE cks Ajale] B
aEle] ltl 2382 ginsenoside Rg,o] o] gHahgof
W Eo] whdghell JgFE = K* channele] 3o
=g AEsi

WM el NOZF 44 w NOSe| &4 2o
gk Ca? 2l fole K* channel?] &4 Z717t 49t
Yl el 224 99ervg K* channel Za#z
Ca’"-activated K* channel (K.,)® ATP-sensitive
K channel (Kyyp) ZZAE Ax2)8ln ginseno-
side Rg;o| o]¢+2h8-& #&ai9dct. 1 27 ginseno-
side Rg;el WHe| &4 olghubeo (a2 -activated
K" channel SA A tetraethylammonium (TEA)
ol stete] A=l en TEAS $%2 1, 5, 10mM
R SVHASE R EH R ginsenoside Rg,o)
clgtatgo] A Act. ATP-sensitive K* channel
ol Solde] %<& glibenclamidet ginsenoside Re,
of) o &ko) gt €@ HE 2o A 2t

g 85 UehlE sodium nitroprusside
107 A3 10 M o) 93k o] hol =

3 TEA7} 3] 9g
& 3] 2urh. wtebd TEAH 9% ginsenoside Re,
] olgivhs o7l TEAZ E9 B82S A o
& 23e7] Boh W42 £%00M ginsenoside R,
clel8) K-channele] #48te)E 22 d48197)
Y& ¢+ k. = ginsenoside Rg, & W]« Lo

=4
q I}%-:ll’oé Yo ]‘11 4"'?'—3% “H W&+ K* channel

124 423
w9l 37be AZHR §YHE Calio) o Eoby)
Car #)e Wlaze) Bage] He3 9e o

F7tthe 12 v Fo)Hol ginsenoside Rgy& U]

AAHAEE ABFAA WA THRS) Ca?t §9S =

7t Z o 2M eNOSE EA3ststn 1 23 NOY &
£ F7hte Aoz FHEo)

4. Ginsenosides?2| LHIH|S|&EM
gziojetn) O xt=I|A

W37t AAY AHEIE phenylephrine ®E
prostaglandin F,, ¢} 2& &edog £2A171 ¢
ginsenosides % protopanaxatrioldl ¥ ¢+ gin-
senoside Rg; # Re& 718151 & W o] 92 8-0] 1}g}
WAl etk 23y} ginsenoside Rgye &2 %‘-E
(10 g/mD | A phenylephrine® & %417 ¥#
°F 30% o] A7}, o) A3E ginsenoside g;ol |
o G2l isiA 2P ojghatgo] ASE AJAL
ok 2 BE AL (25mM) o KCig "‘1"] Edl
yolds) o) 8-S HESIUT 25 mM KCIZ 4
#A17] "M ginsenoside Rgye fold3l: 837
ol¢h2He-& Ve en] 60 mM KCl2 F%A171 8
Boll ez ol 240l giglch o] A= K+
channel opener’t 35Ee] KCI2 #5421 &
el M e ojghztgo] glrke Ane dxsle QAo
ginsenoside Rg;2| B#H & o]gzt2o] K* chan-
nel opener®] &3 FAME 7heA & AJAMEC) O R
A1 K* channel opener® 2|3 3% cromakalim
= 9% K el F=7F 30 mM ©l31e] 27icAe g
43 25 olAIIAY 2R KT A E olgata

£ YEhA] etk 3 25 mM KCIZ 428 g3
°“’\1 ginsenoside Rgyol €3 ojstul3-2 TEA
10mMe}] A2 ¢4 dA5U93. gliben-
clamided| el g wx gttt oz
ginsenoside Rgy& E#H oA TEA-sensitive'
K* channel s 243l8le] R34 gRéls Aoz
Fg €,

Phenylephrine.2 4% &3 982 oajal
olghzt4-& el 94td PPTY ginsenosides
(total ginseng saponin) & 25 mM KCI& 447}
ool o)$h2Hg-& doz . PPDA AN E @
ol ejgtEjd ot 1 zHg-e <kt HET) g
oY EE WA EY ol YERNE HES 4}

mlo



3t ginsenoside Rgyel 7H4 #stdn PPT>total
ginseng saponin)PPD &olth. &g
ofgitg-& WF TEA 2lated AalsA
ginsen051des7P WaH o] &Y ojfE do ?] 714

S HB HEZY K, FHS F7A AESE Y2
7‘05*11 WA H 22 voltageoperated Ca?”
nel & Astn 7 2% FAFFIUZ Ca* o &
1 A=} AT Ca?* =7} AR o2A o]t
S Yehdie Zi_‘li =349t

ATA}EL ginsenosides?) E¥ho]ghztgo]
* channel “Zilll**"-fﬂl 7108k Ao Bydtn
T:}- = Wang 3 =9 g Zhang 10 o patch clamp
H 0 2 ginsenosides’t single Ca®* channel®] &
d& dAgictn st Li 58 AT EelA
ginsenosides7} #Ca?* influxg dAlghe Aoz B2
o} Ca®* channel #h3tgo] glckn spsich!, 19
L Azlhe o] 43832 v) 79 ginsenosides?} &
THEZA Ca> dAH G FAR 2H8-2 U=
A& ginsenosides?t TEFE do7|v 2ol o8
HHEHOZ Ca?r FYE dA] W2 Ao 3
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Fig. 6. Effects of PPT and ginsenoside Rg, on acetyl-
cholineinduced relaxations in the aortic rings
with endothelium from SHR. Values are ex-
pressed as mean+SEM percentages of the con-
tractions to phenylephrine (10%M). *P(0.05,
versus control (n=4-5)

sttt o2l 28-S Huslr] fsto Ca?to] gle
mediumoiM 2FE 2 AFEe KCI2 88 JE2
< A58 F Ca® & AUkl 28 4o o gin-
senoside Rg;© A 552 KCIZ &AFA|Z] & Hol| A5t
Ca? o 93t 5% A8t oA Ay
KClel A ginsenoside Rg;oll ¢]3+ ojghte] M X229
Ca>* F8 & A% 7] 2L S AR KOl 9
gt &) TSt Wil Qg vocEdy F7t &
olgt= A2 28 € 1 ginsenoside Rg;o] @5 &

deS Fo] Ca?t #YE FAlsl= A

5. Ginsenosides 2| W{I|fel
F£QIX0)l Chet AR|ZHE

HA4 pystdcel W ZRE = EDRF ¢ &
T2 BAqste g Fe 594 (EDCF) 7 &
o] H £Ho] B3t Aoz LA Uk A
1) %) ol PPT 30 mg/kg = 1¥¢

@® SHR control
v PPT10°%g/ml
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Fig. 7. Effect of PPT on acetylcholine-induced con-
tractions in the aortic rings with endothelium
from SHR. Values are expressed as
mean +SEN percentages of the contractions to
phenylephrine(10°M). *P{0.05, versus control
(n=4-5)
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Fig. 8. Effect of PPT on PGH.-induced contractions in
the aortic rings without endothelium from
SHR. Values are expressed as mean * SEM
percentages of the contractions to phenyle-
phrine(3x 10°M). *P<0.05, versus control

(n=4-5)
13] A48 2577 53 ¥ FdFe dgWstE
#ag Az z27oM e 5.4 mmHg 9 FelddE
atsg Bl oy PPT B9z &4 &l
E @45 ENE 22T 4 gisih o Ae n¥
gre] Py sletAlol A Qlate] #gre] A5& AAldte
It e Aoz FAHAG, w3 n¥Eete] A4t
Aol e TFHEY HHd4 n¥SHHA = PPT 10
mg/kg (1€ 13], 2F7H & FojAlx U4 ¥ Fo] ol
vlalA folAde giglont dstel s AASS &
aaloich. o] Adhs Qlitel nEY MATANAM T o
AT FI) e Aoz FAHHEC 1658 nEY
Aol PPT] @bdel =4 #Esiionz 1
A471H el dstog dyhfndAe] EDCF 4

A Frelo ginsenosides?} oW 4L nld ez F
ety 2079 A n¥st d=2 Ry FRoF
o2 2 %8l in vitro S}M ginsenosides?] 2] 7}
EDCF9] ¥+gof pjale 38 #hdsigich ppT 2
o|Z8E HAH ginsenoside Rg, ¥ PPD 9 ©| 2%€
A A% ginsenoside Rb, & o] 83l olFo] MAY 2
gt A= (SHR) o FRoFddA Yehve W9
24 £&5U%e e AAE HESACL.
Acetylcholine® 448 SHR2| FHUiFHelr W]
& FzHkeS dozion olgd FEWNSL A

F 8-S 7 wistar PEoAE YERR] gttt

120 o SHR control
PPT 10* g/mi

Rg, 10* g/mi

oemO

100 -

% of contraction to KCl 60mM
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Fig. 9. Effect of ginsenoside Rg, on oxygen-derived
free radical -induced contractions in the aortic
rings without endothelium from SHR. The con-
tractions were caused by xanthine oxidase in
the presence of xanthine(10*M) and expressed
as meantSEM percentages of the contractions
to KCI(60mM). *P<0.05. versus control (n=4)

Cyclooxygenase 2}A A2l indomethacing A 2]A|
FEukgo]l AAEHALEZ cyclooxygenase % 2o
o] arachidonic acid®] tAMHEo] o] F&¥He-& of
Meke ez Btk Ginsenosidesol 2|8 acetyl-
choline?| &9 A &rke PPT MAMe)A]l #@AsHA U
Elxton ginsenoside Rg, 2 ginsenoside Rg; oA
T F94UE dAEHRE BT (Fig. 6).
A dreo] FRYFEN acetylcholined
215t W 256 EDRF7F felslo] d g ok
7tk wtebd EDRF2] 94&S wjAAl7lz EDCFe
o3t Bre-gh-g WSt} nitric oxide synthase &
A Q] NO-nitro-L-arginine® A 2l8l1 acetyl-
cholined 7htlciy] Wil 28 =&ukgqhg a3t
& 4 2dlcl. Ginsenosides®] %z &3l PPT
9 ginsenoside RgolA 718 28993 ginsenoside
Rg = #94 e JAEHAE BYAT 22 529
PPT Bk &3t} (Fig. 7). PPD9 Ginsenoside
Rb& AH A&V Mty oz oloksgict 9o Axt
E-2 PPT A< ginsenosides?} acetylcholinecl] &}
felg WA EDCF7E godle 5whgol sl o
AELA7} U&S vepdth EDCFe] 2o tigh gin-



426 e R R LR

M
o
ol
o
Ho
JE
oX,
ne
K

ing
r [

oz
&
pa)
R

Table 1. Body weight, plasma cholesterol and plasma triglyceride levels

Plasma Plasma
Body wt/(kg) Increase in cholesterol triglyceride
Groups at start body wt (kg) (mg/dl) (mg/dl)
Control 1.62 + 0.06 1.02 £ 0.10 547 £ 5.3 87.6 + 6.6
Ginsenoside 1.58 £ 0.07 0.96 £ 0.04 58.3 £ 12.2 98.0 £ 82
Cholesterol 1.65+0.04 0.83 = 0.06 921.5 + 35.8" 152.1 £ 36.4
Cholesteral plus 1.55 + 0.10 1.10 +0.12 982.0 + 14.9° 134.1 + 24.4

Ginsenoside

Values shown as means + SEM, n = 5 in each group.
*Value significantly different from respective control. P (0.05: Student’s t-test for unpaired observations.

senoside?] HFHQ AAFAZ LolR 7] 9o v (102 U/ml °lsh) FEy&g A5ttt (Fig. 9).
& A AT SHRY FH 5 ginsenosidesE & utz}d PPT$} ginsenoside Rgy, @ Rg& SHRel &
A3 o 99 FE (10% M)9) PGH,E 7I38tn &+ Bjgaos EDCFY 242 35 E= PGH,9 su-

Relaxation, %

b0 BiglE ATl PPTY ginsenoside peroxidase aniono] &+ A F&2yvrer {9
Rg, ¥ Rg2 21914 PGH.o 23 +&#3& 79 AdA dAsich PGH,8 9l thE vasoconstrictor
A Ak} (Fig. 8). 22vt PPD9 ginseno- prostancidell 3} ginsenosided] A% 4 HE
side Rb;& A &37} ¢iich. PPTH ginsenoside 371 95l WA E AAE SHRY EFFd52o
Rg; ¥ Rg,€ xanthine-xanthine oxidase®l| <J&h 4 thromboxane A2 FAHI2l U466198 55 &3 o
A€ free radicalell 918 F&uE T4 UA A 2 718l =&Euks-g B9} Ginsenoside Rg,
stdou PPDE AAEH7 gllen ginsenoside 7} ginsenoside Rb1-& AykA o2 f=Zukgo] Jgg
Rb,9 7% xanthine oxidase?] %7} ¥& T2 o2 Zaleieh. ol4e] A2 Hol protopanaxa-
A B
100 ® Contro! 1 — ® Control
wf 8 ol 4 o
%0 + Ginsenoside %0
B — @ - R
70 + ~ z’/§ 70 k ~ ]
¢ 2 ® ¢
60 F 1 yd * s 60 t *
50 F 1 é*/% £ 50 /
40 - */ ;““j 40 |
30 % B 30+
20 Vi g/ 20 b /
10 [- i 0t ¢
| 3% ¢
O ti ’? 1 1 L J 0 '_‘_ ? / i 1 1 - —
85 80 75 70 65 60 55 8§85 80 75 70 63 60 355
Acetylcholine -Log ( M ) Acetylcholine -Log ( M)

Fig. 1HA). Endothelium~dependent relaxation induced by acetylcholine (3x10%-3X10% M) in rabbit aortic rings
contracted with norepinephrine (10 M) from control group, cholesterol group and cholesterol plus gin-
senoside group at 8 weeks. (B) Endothelium-dependent relaxation induced by acetylcholine (3 X 10%-3 %
10" M) in rabbit aortic rings from control group and ginsenoside group at 8 weeks. All experiments were
performed in the presence of indomethacin (10" M). Results are shown as mean *+ SEM of 6 animals.
respectively. * Indicates a significant difference from control group P < 0.05. +Indlcates a significant dif-
ference from cholesterol group, P (0.05.



Korean J. Ginseng Sci.

triolﬁ] ginsenosides 9 ginsenoside Rg; ¥ Rg,°l
RollA Yetvte EDCFo oi gk vgjoj &4 4%t
% EolHo g AAsle Aoz FHATH 4 489
e A Qike Beste A adEgAel A
EDCF g 2712 gAste ddidsd JAS
Ahe A & AJALgCE
EDCFe thdt 14t} dA7|dez 4zE 4 gle
& A, PGH,\ oxygen-derived free radical®]
$3te F4AE Add s X, el e
oM PGH, 44 & 19E 7154 & & + k. ¥
g Az o g AAT FFUEA 94%4]*1
PGH,%} superoxide anion® 78l & wf Yehis
Z8h20] ginsenosides?| Azl FoAUA “Zﬂ
5 & AL ginsenoside”} PGH,%} supercxide anion
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Ginsenosides®ll 213+ 83 cholesterol A3} &gl
e 7 9 FEel g AFATNE LHIACH?.
742 2= E7AA 2 cholesterol?l ol & 717 &

ofsle] 1 cholesterol B &S FAA 83 A ol
Aol ex BEE I DL cholesterol thAlel vlx]=
ginsenosides?] 4 && ZAE 23}, ginsenosides?}
2t A cholesterol %8 A 38141711 3L cholesterol
2o] Fodg Q13 LDLFEH 2 &S 23pr A
dolo 28 VLDLY LDLE #A AT 24 choles-
terold & 7HAx1 7tk &ttt Chinese hamster
ovary(CHO) A £l M ginsenosides® LDLF &4
B4 S Frletgd o 8 1 cholesterol2lel & ¥
& B =9 cholesterol® &7 ginsenosides
{(Img/day/rat) & 1597 & Foig ReoM 24
¥e & Z36b] vlwdt 23 ginsenosides?] B {F
o2 2+ % A cholesterol®=7F 25%. triglyc-
eride T =7} 20% ZAEATHY.

& ghel Lﬂf‘]*ﬂié A7 AVe A4S dAst
He] 7% Eié}‘“ AL i} ‘4134*1]5*_9]

AL L =
=4E =9

o

a2 Fo] F2¥ 79 FRFUL Wolel 7

HE) ] okp] 2 & 42
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Fo] &4t} acetylcholinedl] 23 Waej&A ol ¢
uk-go] A alA A go] LeiAlrt. Bicassay 23
FAEZ Ao A2AEHE o] ghure-o] Zofl = NO2]
A Y felr Zasy] WEQ Ao BanEn ¢
th B dxzie A#An 833 2 % cholesterol s
o3l 7ol 5 diEUE HEeto acetyl-
choline& “—1%5}‘3% o} acetylcholineol] 2% &
ojghik-g.0] A} E7lol vlsle] WA AAF AT
Cholesterol® &7 ginsenosides® B &5 g £7]
o] FREAAME acetylcholinedl] &gt o] &xte-
o] sl Al Al HASAel. 2elvt cholesterol FHE
Z7tE A EFel e Gl A, Joo® =
ginsenosides’} ZA 2o} & B3l ExjoA] ¥
cholesterol ¥=2] £71& AAste &7t 2oyt 4
F2 z3sle] 24717 cholesterold Folshe 7 Sl
£ 8% cholesterol 71 A8hx] 3ot Bush
g}, B A3t €709 453 cholesterol S Foidt
o] &% cholesterol® &% 3 & W% cholesterol
-?Oili Z7tel 3 cholesterol X7} ginsenosides®]
222 Rl HaHAT =3 Pt
“OHHE cholesterol® &4 ginsenosidesE& %”LE
&y 01%‘?}00] #@xs M=t e 43
cholesterol® & 27 °1 EEiC B 01935"1'""] el
ANe 873 cholestexol & E7]9] "ol uls}
of okslict
ool et Zel 4F7E 2ol& cholesterolzt 4
ginsenosidesE #4531 & ul cholesterol? F
gk 74%"9} vlasled @A cholesterol 8| 718 {2
AA dAElR oy 8F7F cholesterol?} ginseno-
31d03’ B 8-5Eod5iel-& ul= ¥ cholesterol 29| &
7ol A= zH8-o} gisiTh (Table 1). 12yt gmseno-
sidesZ 477 3= 857 cholesterol# B £543519]
2 cholesterol ¥EFA] Jele ¢ Bo“ﬂ"l #
o]l Al A Ele acetylcholineo 218 33 o)k}
go] AAlsiAl =Tt (Fig. 10). A2H O 2 gin-
senosides® IXEZF Z27|AllA EA cholesterol
Z718 dAlghd 84 cholesterol A2 Z7171 A7)t
21&5 = A $dlE cholesterol® AsHA17]7] ¢n
3E $UA7Ie 7t los o2 A &/
o] 325 4&sA & Aoz FHHELE Ginseno-
sidese] o123 282 cholesteroldl] 21 W Zel &
B3k NO9| 2go 7113 oz FHsin, 3y
o2 nxEFA e #2151 superoxide anion?}t &
g

A5 Al
2 free radical®l ™3} ginsenoside?] 3ArslAE=
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7. Ginsenosides?| £7] Sl HA| 0

st &

E7 279 E &eldld in vitro superfusion
7IHez A3 A ginsenosides® S4HHA S
Lo EH 02 o]@A|Z] o1 in vitro bath 7|2
© ginsenosides Zsloll A acetylcholineol €] o]
o] Z713k8itl. Ginsenosides transmural nerve
stimulation o 98 of7|5 & FH & WA
tetrodotoxin @44 ol&E fFdUA F7kekd
o]2{ 3t ginsenosides? ©l¢3 &2 NG-nitro-L-
arginine ¥ oxyhemoglobulin o 28] #2404 ¢
A=A 2 superoxide dismutaseo] 28} F21E 9]
t}. X3 ginsenosidess S48 WA 2AW cyclic
GMPE Z7FAA ) ©] 3 ginsenosides?} W
MEIZRE NOE welsly SAsldHAd de
NANCEHE NO #8& 7S Bodee 43
2ZA ginsenosides”t A A E o] L3t W9
&4 2 A4 Zoe A4k HE Zde BEe] 9
e Aoz BuHus).

8. Ginsenosides 7} non-adrener-
gic & non-cholinergic nerve 0f

OlXl= &t

Nitric oxidexs WM E Z FFAH4 A &3t
o sdov EE HE HAZ P NANC HFL2RE
fFelgoe B2 A7 AA s D ot 229 Ay
] mesenteric artery®} 71 2 Y 50] HFH A 4l
A-FrEA o] $e& NANC A Z o278 fal & ni-
tric oxide®t ##o] gl2m® NO+= guanylate cy-
clase® EA43}8la cGMPe 4L 271417tz
HEoEdch

Capsaicin-d 3 A244174-e A= 309 g5y
of x5t lom, A7dAe] FeHdEA cal-
citonin gene-related peptide (CGRP) 7} %A g
o] 2-d F8 9&L sluglct Transmural field
stimulation® CGRP #28l& %315l CGRP #ele
non-adrenergic, non-cholinergic nervesell & &
2151 & WY nitric oxideol] 2]l A go] Busz
it Peng 5&'® ginsenosides’} #E TFaHztet
oA 2273 g dgE FEANE S
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R BRFANLE methoxamine2 2 F%X7 %
transmural field stimulant® 7}8t3 &9 frequen-
cy-9&4 AP0 dolyten ginsenosides
T A7H 23 o B SN2 FaldUA o
A &}2ict. Ginsenosides®] A ztgol WAz &
A RE AP 23 HIAMEE AASFES w9
ginsenosides® Az & #Hgo] gide

Ginsenosides®] 9| 24& NS-nitro-L-arginine
methyl ester (L-NAME) ¥} methylene bluec] 2|
3 24ERN 2 ginsenosidess 2194 CGRP %4
o 2J& oleivkgols A EAI} giglch o] Az
Hol ginsenosidest® P=&F A7Het Folojrd o
e el A EFE el o] dHEHEe
non-adrenergic, non-cholinergic 2417 22 2¢ &g
=& nitric oxideol &3t w7lE & AlAbetz Qich

9. Ginsenosides®?] A2 &0 CHst
BHEXR

B3/ A2, & superoxide anion, hydroxyl rad-
ical 2 hydrogen peroxide (H,0,) ¥ #{8- &7
ofof] Bejels Aoz delx gich o]& HheA Aa
ELAS 2 UHAAEAA HY L AaFA A EY
4 A xefollr BAslo] A Eute] 2 Autabsl 2 AL
Ul Ca¥r #RelE dov|v o A 7)|AF 2 A
h& do7le Ro 2 ¥ei4 ok Langendorff 4]
o dH= A& H4s Krebs-Ringer 8428 7
AlZE B8k el &) AR Aol ulet A
otzlEich, GinsenosidesE ##je)3l deol 223
AAelM e & A7t 2199l BFHATHD.

Jiang &% & wistar #=9] vl A ZA Eo
xanthine - xanthine oxidase® free radical A&
#9€ W ginsenoside Rb;. Rb, @ Rb, (30x#g/ml)
7F AZH £ action potentiald Ao = g Haie
Ao 2 Bol ginsenosidest #4ks}akgo] = Ro
2 FHe9 e Zhong ¥ & 22 2AMA pro-
topanaxadiol ¥ protopanaxatriol saponin ©] 4t}
A g Bty g} Wang ¥ & #=g
A2 LM FEAAM ginsenoside Rg. 7} xanthine-
xanthine oxidase o 918} F+=¥ free radical ¢ &
2 sl on Mei 59 & 49 tE® 4L
o4l oxygen free radical2 FNE FUE Wl gin-
senosides (40ug/ml) 7} MDA % 6-keto PGF,. &
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& 7+4dte A28 Hol ginsenosides® | A 34t
slo] thated BEapgo] glom o] HEzg-e 354
738 223 4L & Aol &t

Chu % Chen? & #= ¥ &8 2 A&AF model
oA ginsenoside Rb @ Ro7} B3 3tgo] glond 1

714 & prostacycling @4 2 #2dE F239
thromboxane A, ¢} 842 7243} 1 free radical &
AL AAT22A lipid peroxidationg ¥ s
2H 8ol 7118tk shc

Li 2 & g9l A& A ginsenoside, Rb;, Rg
o] ATFHE-AAF sl =B A2l et
AR 2715 FAAFH L™ 4T creatine phos-
phokinase (CPK) #8l& 743ty 429 Ca% &
A& 77 malondialdehyde (MDA) A4 ZHa,
SODe] #HAE wolst A2 Rol ginsenosides’t
AIHEE IAElm o] AL
o7 e} THe] itz 3154

Zhang % & 30%9] mmal valvular &%=}

AN AZHE D ABF Aol that ginsenosides®
B35 ang A8 ginsenosides?t ginsenoside
Rb Bt} ) #Falvta &9t} Zhang 2 & &3
e AdalA ﬂi anterior descending coronary
artery (LAD) & 2417 sldstn 45870 ARFA
ginsenoside® ﬂl*z*oi #HsIME W LVEDP,
=t HR7} ginsenoside TolA ##)&] Hslsl o
ECG &7o] o4l Ta=dn A2 AAEH =7}
B 3559} ischemic myocaxdlum 2 A reperfu-
sion injury® B3 ¥ 5 &S TASITH ofd
B 35282 ginsenosides’} 577]—1 YA NEx3
M L-arginine 2%E citrullinec. 29| AL &
st NO9| #e8l& &3 ale] o) gh3t
I free radical®efe] 548 wWelslr] o
A€}
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ided] A2t 242 v|ad uw Qikel chokdl g
o] QlAle] Av|e] g zt7te] Eitelr] Hule gin-
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