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Toward a More Complete Understanding of the Effects of
Korean Ginseng (Panax ginseng) on Blood Pressure

Ki Yeul Nam', Byung Wook Yangz, Wang Soo Shin’ and Jong Dae Park™*

IDept. of medicinal Crop/Ginseng, Chungnam Agricultrue Meister College, Daejon 34134, Korea
*Central Research Institute, Korean Ginseng Research Co., Ltd., Yangpyeong 12513, Korea

Abstract — There is no doubt that the effect of ginseng on blood pressure could be different depending upon the type of ginseng
employed for the experiment and methodology, thereby can exert bilateral modulatory activity on blood pressure. It has been
reported that ginseng induced no significant change in blood pressure in those subjects with normal blood pressure, but had
a normalizing effect on the subjects with abnormal blood pressure. Especially, experimental evidence indicates that ginsenoside
Rg3, a major component of red ginseng, has been found to lower blood pressure, which is mediated by release of endothelium-
derived NO, enhancing the accumulation of cGMP in the rat aorta. This clinical results further support the beneficial effect of
Korean ginseng on blood pressure elucidated by animal experiment. As expected, a multicentric non-controlled clinical study
shows that the effect of ginseng consumption has been found to normalize blood pressure in hypertensive or hypotensive indi-
viduals as compared to virtually no effect in normotensives. In addition, ginseng has been known to exhibit blood pressure
decreased with no significant side effect and deteriorated QOL during the combination therapy of ginseng and anti-hypertensive
drugs. This review provides a comprehensive overview on the effects of Korean ginseng on blood pressure.

Keywords — Panax ginseng, Ginsenosides, Blood pressure, Biological activities, Safety, Mechanisms
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ZAMA, 19 3-15 g o] Hoj= DY o) 717 A
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o] 7 5ol mEt 7] Al AR o AFA3 1B
TEREY vFHE Q=S o] 83 TEAHAN FHIY
(arterial blood pressure)el] H]X|= QA 78] H a3
7} ZAE Y. 2 A3} ginsenoside-Rb1S 3 GNS &
FE9] FuFo(10-50 mgkeys A48 AYdst 28-S
How, Fof 8508 H-sH St 7358 (mean arterial
hypotensive response)< 10 mg/kg, 20 mg/kg, 40 mg/kg
o2 7}z A ete] 9%, 21%, 30%7F AR, Y
Aet LA 2} 5, 9, 2080130Th. B3 GNo4 +28(G-
Rgl, Rg2, Rg3 &7 GNo. SE28(X-84 £3)e A4
A sl a3 B 21 atropine?} diphenhydramine 7
To] 3¢ s festanh”) w8 kgl e
g7 ZAA A protopanaxatriol-type saponins (PT)3%}

oleanolic acid @ AIEUS F3s}r] o £84 252

i

ot A528-S B, G-Rbl1S E33F protopanaxadiol-
type saponins (PD)3} A8/ £ E2 A sHHE A
07 ZAEYCLY Aol A =5 EEE
Rbl, -Re, -Re, Rgl 5)¢] w3 # o] AHEA A] o]
ginsenosides> AEFo] A atel Hik-gol sy e A
2] k& (biphasic actionsyS B.3It}.” ©]5 ginsenosides® &
AlA EjtA et § o] s frEstH olds 3k
g

E2]¥ ginsenosides(G-

iR
ginsenosides 314 G-Rgl9] &% F(30-100 mg/ke,
iLv. ol A3 13y PD AlEd
kgy= ehikel Ao & A&4 &9
o|atol Aol 7ro] ¢lat ol Fgte] A3t e A5y
< 3l AEo] FEI YE Ao FAFUTLY ofL

2l G-Re(10-100 mg/
Pdetag-e naok?

o

Mot A HElSS(RREEMy )2l ol O|Xl= §2t - v}
# 7 (anesthetized dogs, n=5)2 ©]-&-3F FEAFHANA A4
ethanol extract®] =3 (40 mg/kg)= 48 (heart rate)2}
Hit FUNE Folap Az vlEHE = (Sprague-
Dawley ratys ©|-&35}o] Q4 FARLY(GTS)e] =g}
2 2E71HES AT JIAAREY(GTS)e] B9 F
*(3.0~10 mgkgy= &FolE2] A Y Astaze} 2
Aoz oFzke] gt S-S YERATE GTSE w7t
2173 whcto| A E-H] %= norepinephrine®] A A=
A3 Zrek@dgs WA TE g GTSe] dgtukgol ik =+
717 FHE S8l 25 AAEAA 0] FEE ARSI
GTS®] 73282 atropine®|t prazosin(@#2] adrenergic
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&A1) A ZpekA]) A Z2lel el frolsiAl A =]
A3, GTS2| 5422 atropine(F-w ARzt e 24
Zd FAMHEZ)ol L} cyproheptadine(d histamine 2 &
serotoin ZM&-A)e] A M2 FEFS WA %O chlori-
sondamine(RHEA173d APtAol o8] dA3] 7HAE AT
olggt A2 RY <14t F AREI(GTS) 3F AFA
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FEZA OS2 cholinergic muscarinic effect®} adrenergic-o. 5~

A o] Ap2E-5 FEl vEhb, SRS AeAlE
ollA nicotinic receptors Ea LHEE Aoz JAHCEY
" E A B2 92o] = A4 A= (conscious rat)2}
AFTEY = A= BIS o] gate] S4F AMEHS ®
5 AT oj2o] = HEoX F57] T
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G5 FEEN=10)S LR} 2.3 kPa BT,
257} AR (2 gday) wH(n=6)2] T T4 )
At FEwrHTE U Sitt #Ha Ik S8 (peak
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Table I. Effects of ginseng components on blood pressure
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Ginseng
components

Dosage & route

Effects & mechanism

Ref.

Water extract

Alcohol extract,
saponin and
non-saponin fr.

Alcohol extract

Alcohol extract
Extract.

Leaf saponin
GF-DS-1
GF-DS-II

Pet. ether ext.
and saponin fr.

Ginsenosides

Ether-soluble fr.
of red and white
ginsengs

EtOH extract

Ginseng extract

Red ginseng
powder

PD and PT
saponin fr.

G-Rgl, G-Ro,
G-Rbl

Total ginseng
saponin

Dog (i.v)

Rabbit (ip.)

Dog (10-20 mg/kg, i.v.)

Rat (Renal artery occluded
renovascular hypertension)

Rat (iv)

Rat

Rat (1-10 mg/kg, ip.)

Rat (i)

Cat & rabbit (i.v)

Dog (40 mg/kg, bw., i.v)

Spontaneous Hypertensive Rats
(5-100 mg/kg, p.o.)

Spontaneous Hypertensive Rats (SHR),
Stroke-prone spontaneously hypertensive
rats (SPSHR) (Acute administration;
350 mg/kg, Chronic administration

(11 weeks): 250-700 mg/kg, p.o.)

Rabbit (isolated aortic vessel and

myocardiac plasmalemma)

Rabbit (perfusion test)

Anesthetized rats (3.0-10 mg/g, iv.)

* Blood pressure |: PD-saponin, lipid-soluble

Blood pressure |
histamine release 1

Blood pressure |
serotonin release 1

Suppressed blood pressure temporarily,
followed by slightly and consistently
increased

vasodilation

Suppressed blood pressure

Suppressed blood pressure temporarily

Blood pressure 1 (GF-DS-I)
Blood pressure | (GF-DS-II)

fr.

Blood pressure 1: Oleanolic acid, PT-saponin,

water soluble fr. (non-saponin ft.)

Blood pressure | or blood pressure 1
depending on dosage
Vasodilation (G-Rgl & G-Re)

Lee, W. C. et al.
(1960

Lim, J. K. et al.
(1963

Wood, W. B. et al.
(1964)°"

Lee, S. B. et al.
(1971

Takagi, K. et al.
(1972, 1974)*°

Saito, H. et al.
(1973

Takagi, K. et al.
(1974)°

Kaku, T. et al.
(1975)

Suppressed blood pressure temporarily and Kim, K. D. et al.

consistently (Red ginseng > white ginseng) (1978)

54)

Significantly decreased heart rate and blood Lee, D. C. et al.

pressure

Low dose (10 mg/kg): blood pressure

High dose (100 mg/kg): blood pressure |

No significant blood pressure variation

Vasorelaxation 1
Inhibition of Ca influx into cell
PT saponin > PD saponin

G-Rgl: Antagonistic effect against
vasoconstriction induced by
Ca(vasorelaxation)

G-Ro, Rbl: Non-specific vasorelaxation

Blood pressure | and subsequent blood
pressure T

Blood pressure |: cholinergic, muscarinic,
ardrenergic and a-receptor blocking effects

Blood pressure 1: agonistic effect of
nicotinic receptor at autonomic ganglia

(1981)'”

Sohn, E. S. et al.
(1980)"¥

Sokabe, H. et al.
(1984)'9

Lee, K. S. et al.
(1980)

Kaneko, H. et al.
(1983)”

Lim, D. Y. et al.
(1987)"
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Table 1. Continued
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Ginseng

Dosage & route Effects & mechanism Ref.
components

Crude saponin of Rat (5-200 mg/kg, i.v.) * Blood pressure | in a dose-dependent Kang, S. Y. et al.
red ginseng manner(50, 100, 200 mg/kg) (1992)"

- Saponin: Release of endothelium Kim N. D. et al

derived NO (1994

Total saponin, Rat (isolated aortic vessel) and rabbit ¢ PT saponin: Release of endothelium Kang, S. Y. et al.
PD and PT fed with high cholesterol (isolated derived NO (most potent effect) (1995)29)
saponin of red  aortic vessel) * Vasorelaxation
ginseng
PT saponin of  Spontaneous hypertensive rat (SHR) < Blood pressure | Kim, N. D. et al.
red ginseng (30 mg/kg.b.w., p.o.) (1997)15)
Red ginseng Renal hypertension induced rat * Blood pressure | Jeon, B. H. et al.
saponin (100 mg/kg,b.w., iv) (2000)"
Red ginseng Renal hypertension induced rabbit * Blood pressure | Jin, E. Y. et al.
powder (30 mg/day.b.w., 5 weeks, p.o.) (1998)"
Ginseng extract Hypertensive rat administered * Blood pressure | Mohan, M. et al.

chronically with DOCA-salt and
Fructose (30 mg/kg/day, p.o.)

(2007)"”

*ip.: intraperitoneal injection, iv: intravenous injection; p.o.: oral administration

Fr= €Y e S o] 8sle] QFEE £ (30 mg/
kgbow, po) D2 o] §e)8 AGAS Har} 22
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mg/kg, b.w, iv)E SFEH 0T HAA s a5 K
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AeS st Aok AHSA FEE] HAA sk &
B71S AR IS FEE2 in vinodll A A
At # WM x| F2, o5, & F8E Fxlsk= 23
£ B, F3 in vivodll X VEGF MlXEe] Z7} glo] g3
ARE sk a7 AFEHJT 34 FE2E 93]

frEse A NO A F719t d74) WAl Ze] NOS
9} ERK1/2, phosphatidylinositol 3-kinase(Akt)e] <1x+s} &+
dslof gl LA S FAFEF=Z in vitro®} in vivo
oAl GHAAS FXlsks EE Hol=d ol#e a3=
PI3K/Akt-dependent ERK1/29} eNOS 21& Hg 29| &
o2 S wdse Aos 3FEn At Aty
W) A £ (HUVECs: human umbilical vein endothelial cells)
HiFEEOAN e 8atke] EFEEo] Ak ZEH 2| o
2351= 3Rxks) Wol 71K DNAS] Sl 4135 H0 =
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nuclear factor- erythr01d 2-related factor 2 (Nrf2)e] =¥ S
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7 48-6841)2F ©]9] tZ(control group)C ZA] 202]

l(d 74, o 131, A% 47-684)), = 88 <] JJ%WE
oz F4e) Wl A e Rk BE
PSS 3¢9 SAREES 67 St H&siinh T4k
£ 3 SHAE- H717]5(The standard of evaluation by
the Ministry of Health of China)ell 2|$+ 314 A3} 66
o Z 354 dA3 E3(a remarkable effect), 9= 5%
%= &7 (moderate effectyS X33, 269]= 37}t 8191‘3}.
%’“Eoi T E% =AY Wske gy Sk A A
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FEEA Bake] g3 ALY 199 F 189 3
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methyldopa(3™3), B-blocker(27), ©]%=A1(2%), Ca A3A| +
B-blocker(27), Ca Z&HA| + B-blocker + a-methyldopa(1¥)
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BH, 45, 927, 718, AAY, gk AA|1 e (general
well-being) 5|t B=gF S4HE-E- o] st
oANA o) AEE BAEA Zodtt. ol g A= SA4tol
s ABAE 5 0’3} e gAtel their = I st
s UrEM% S A A H-8ol €3k QOL tshE N
HAA F B2 9SS AN o
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