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=Abstract=

A Study on Effect of Ginseng and Mechanism of Action
on Experimental Hypertension

B. H. Cho, S. B. Lee, D. H Lee and C. H. Park.

Department of Pharmacology, Catholic Medical College, Seoul, Korea

Ginseng, the Korean medicinal radix, has been widely used in the Chinese medicine as well as in the
folk remedies for many centuries. It is claimed from experience that ginseng exerts multiple therapeutic
effects in a large variety of disorders. Despite of its popularity, the chemical analysis and pharmacolo-
gical study of ginseng are not firmly established. Although there are some scattered reports of ginseng
effects on blood pressure, there are few reports on hypertension especially. Recently, Lee & Cho (1971)
reported that the administration of ginseng significantly supresses the production of renal hypertension.

This study was undertaken to reevaluate the effect of ginseng on renal hypertension and to determine
whether ginseng also supresses on neurogenic hypertension, and to clarify the mechanism of this anti-
hypertensive effect.

Male rats, weighing around 180 gm on an average were used. Renal hypertension was induced by
Grollman’s method under general anesthesia with 35mg/kg of pentobarbital sodium. Ginseng effect on
blood pressure was observed on normal, renal hypertensive and neurogenic hypertensive rats respectively.
Ginseng alcohol extract (40mg/kg) was administered daily subcutaneously from 3 days prior to produc-
ing hypertension. And in renal hypertensive rats, the effects of histamine and Avil on blood pressure
were also observed. Histamine (0. 05mg/kg) and Avil (0. 025mg/kg) were also administered daily I. M.
from 3 days prior to kidney-8-ligature.

The results of the experiments are as follows:

1) No significant difference was observed in blood pressure between the normotensive control and
ginseng-treated normotensive rats.

2) In renal hypertensive control, the mean blood pressure already was significantly elevated on 15th
day and gradually elevated. The administration of ginseng significantly supresses the production of renal
hypertension from 30th day as compared with control rats.

3) The mean blood pressure in neurogenic hypertensive control was average 143.1 mmHg on 7th day.
On the other hand, in ginseng treated-neurogenic hypertensive rats, the mean blood pressure was aver-
age 125. 5mmHg. The administration of ginseng significantly supresses the production of neurogenic

hypertension as compared with control rats.
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4) In renal hypertensive rats, the administration of histamine and Avil did not differ with control rats.

5) In ginseng-treated renal hypertensive rats, cholesterol contents of plasma, adrenal, kidney and

‘spleen were slightly decreased.
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Fig. 1. Patterns of blood pressure in the following various groups.
NC: Normal control rat. »
RHC: Renal hypertensive control measured at 60th day.
RHG: Renal hypertensive-ginseng measured at 60th day.
NHC: Neurogenic hypertensive control measured at 7th day.
NHG: Neurogenic hypertensive-ginseng measured at 7th day.
Table 1. Effects of ginseng on blood pressure in normal rats
Blood pressure, mmHg
Groups . . )
Initial 15th day 30th day 45th day 60th day
Control 117.248. 2t 117.6£10. 1 118.0+10.7 116.0+15. 2 116.9:47.8
n=9 (n=6 (n=6) n=>5 (n=4)
Ginseng 118.6+9.7 116.0+10. 1 116.0£7. 2 120.3+9. 6 126.749.8
(n=9) (a=6) n=6) (a=5 (n=5)
T Mean£S.D. n : number of rats

Ginseng-alcohol extract (40mg/kg) was given subcutaneously once a day from 3 days prior to kidney-8-ligature.

Table 2. Antihypertensive effects of ginseng in the rats induced renal hypertension.

Blood pressure, mmHg
Groitps -
Initial 15th day | 30th day | 45tk day 60th day
. 116.2+10. 3t 134.0+6. 3 148.6+10.7 131.4%11.2 128.0+6.0
Hypertensive control (h=8) (h=8) (h=7) (n=7) (a=5)
. . 117.94+9.2 128.747.2 132. 44£5. 9% 116.948. 3% 117.44£7.6
Hypertensive-ginseng (n=8) (n=8) (a=8) (n=7) (a=1)
T MeanS.D. n : number of rats '

Ginseng-alcohol extract (40mg/kg) was given subcutaneously once a day from 3 days prior to kidney-8-ligature,

*P<0. 05
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“Table 3. Antihypertensive effects of ginseng in the
rats induced neurogenic hypertension.
Blood pressure, mmHg
Groups
Initial 7th day
"Hypertensive control 11%19::‘;% 5t 14%n1:i7% 2
- . . + 1.8 O
Hypertensive-ginseng 11%14:_6% 4 12?n5:_6§)3 0
" fMean-+S.D. n : number of rats *¥P<0, 01

Ginseng-alcohol extract (40mg/kg) was given subcut-
:aneously once a day from 3 days prior to bilateral sino-

;aortic denervation.

H2FAl A4 AP A4 Pehe sF 117. 2 mmHg
ol 15, 30, 45 2 604 AA4 HF 117.6, 118.0,
116.0 2 116 9mmHgol vl sl <lArSo] Fol] 4 4
A A Hoke 5F 118 6 mmHgo]Z 15, 30, 45
o 609e] 2k FF 116.0, 116.0, 120.3 = 126.7
mmHg= Al 7ol el b Polo] Frt AT
veba et sz Fel uldted 94 = As
ol gl e} (Table 1, Fig. 1 #2).

Lh) 224 D@eE Yo7l &F0 HEt matel HS

2T A8 AR 8 F L B 116, 2mmHg
19 1594 134 0mmHg24 o]l kel &8 4lA
A ged (P<0.01), 3094 3F 148. 6 mmHgz
A vg AsEH A AR ) AT ugsk @
A4 T Tl A AFA A date) HF 117.9 mm
‘HgoliL 15, 30, 45 ¥ 60l #44 %iﬁ 128.7, 132. 4,
116.9 ¥ 117. 4 mmHg 3 Vel 2 9lo] 159 A xka] B
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B sz e mE e ol °4x% He A% iol
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05) (Table 2, Fig. 1 =)
CH A4 nEAE Lo7l AR oEt el MS
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ol 79 A FA FFE 143, % oo} A3t
gl (P<0.0D. s al 4
ko 118 4 mmHgo| = 74 7A=LA = F 125
24 ozl vdted sjeglA nd g A
91 ¥H(P<0.01) (Table 3, Fig. 1 #2).
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(1) 9 =% (Renal hypertensive control)

2Tl 4 AgARAY @ 337 117. 6 mmHg
ol® 15, 30, 45 ¥ 602 7 =HAjwich 132.0, 134.8,
135.8 @ 137. 0 mmHg2 15454 o|n] &2 A =ty
o] A&s g (P<0.0D) ALAA A4 Eeotol A
%3] gl eh(Table 4 F2).

(2) ¥ £Ekul Eod F(Renal hypertensive-histamine)

o] 2Epul Tl Foll A A A A Y b2 T 117.6
mmHge]# 15, 30, 45 ¥ 6044 A 7gs+ 1 wheh
124.7, 129.2, 135.0 % 140. ZmIani/( Holl 2
T3 wlmwsld FeE Aol gl 4 ¥ oto]
Cacai i 73%&—% Hoja 4l %D}CTable 4 7;}_&

(3) ot Fo —5’:(Renal hygpertensive-Avil)

obWl Fof ol A A A A b HE 117, 6mm
He=4 15, 30, 45 % 609 73skaiwbet 125.2, 132.0,

Table 4. Effects of ginseng, histamine and Avil on rats induced renal hypertersion.

Blood pressure, mmHg
Groups [
Initial 15th day } 30th day 45th day 60th day
: ; .08, 4.8+ 8.6 135.847.7 137.0x9.2
‘Hypertensive control lg%noz_gg 2 13 (=7 (n=6) (h=6)
: ; ; ; . 7£9. .25 9.2 135.0+10. 1 140.2£9. 4
Hypertensive-histamine lzén?:_’/g 0 12%1: 6) (n=5) (n=5)
: . 117.6+7. 3 125.24+8.0 132.0+£10. 2 136.3+11. 0 138.8+8.2
Hypertensive-Avil (n=10) f (n=7) (n=6) (n=6) (n=5)
: : ; . 746. + 7. 125.247.6 120.446.9
Hypertensive-ginseng 128n7=—§g 8 12%}]9:_7; 3 (n=6) (n=5)
“Hypertensive- 118.0%7.7 122, 746.4 124.8+8. 1 128.5+7.8
ginseng-Avil (n=7) (n=6) (n=6) (n=6)
TMean=8.D. n : number of rats

Ginseng-alcohol extract (40mg/kg) was given subcutaneously once a day from 3 days prior to kidney-8-ligature,
Histamine(0. 05mg/kg) and Avil (0, 025mg/kg)was given LM. once a day from 3 days prior to kidney-8:ligature,

— 53 —
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Fig. 2. Cholesterol contents in organs of the following groups at 60th day.

NC: Normal control rat

HC: Renal hypertensive control

HG: Renal hypertensive-ginseng

Table 5. Changes of cholesterol levels in organs of each groups at 60th day.

Cholesterol, mg%

Groups -
Plasma Adrenal Kidney Spleen Heart Liver

Normotensive control 96. 0==32. 1|1, 397. 14270. 9| 650. 0104 4] 544,24 58.1| 355. 0+ 69.9470. 9= 65. 5
Hypertenstve control 126. 1456. 8[1, 678. 3::497. 5|  494.34 79.9| 466.4::100. 1| 313.7- 60. 8551 74124, 2
Hypertensive-histamine 112, 5:+11. 5|1, 431. 82-160. 8 410, 0+ 57. 4] 423.8-= 63.8] 302. 5k 23.0525. 0+ 75. 3:
Hypertensive-Avil 143. 8-21. 0[1, 475. 0£256. 2 405, 0+100.9| 312.5--104. 2] 300. 0+ 60. 6!380. 0206, 4-
Hypertensive-ginseng 111. 04:26. 0|1, 322. 8+371. 3| 459.5-+116.5{ 386.5+ 71. 8 311 0112 8/520. 5 75, 9
Hypegtens_ive- ' 125.0£33. 51, 788. 9:+697. 5| 426, 5138, 5 386,34 92.0] 202. 5-+ 44, 81446. 3+110.7

ginseng-Avil .

The values of each groups repfesent the mean and S.D. of 5 rats,
Ginseng-alcohol extract (40mg/kg) was given subcutaneously once a day from 3 days prior to kidney-8-ligature,
Histamine (0.05mg/kg) and Avil (0.025mg/ke) was given LM, once a day from 3 days prior to kidney-8-

ligature.

Table 6. Blood Urea Nitrogen levels on normal and renal hypertensive rats at 60th day

Group Nnmber of rats B.P. (mmHg) B.U.N. (mg%)
Normotensive ‘control 5 116. 28 0t 13.3+ 3.27
Hypertensive-control 6 137.0+9.2 36. 1:£24. 15
Hypertensivn-ginseng 5 120, 4:6, 9 42.3+17. 07

1Mean+-S.D.

136.3 ¥ 138.8mmHg2A mgel xFst wa =
Aol g el gA 9vh(Table 4 2.

(49 94 % F-(Renal hypertensive-ginesng)

A4t FolFe] 4PAA S ke FAF 117 6 mm
Hgel=} 15, 30, 45 @ 604 A=A wbe} 120.7, 124.9,
125.2 8 120, 4mmHg® Yl Qo] wlzFst u)
L3 159 AR mEhwA & dAsm Yok
(Table 4 #=2),

(5) al4F B o} =] F(Renal hypertensive-ginseng-
Avil).

A4 % ol Bl QAR e T
117. 6 mmHge] = 15, 30, 45 @ 609¢] 7 34 v}u}
F 118.0, 122.7, 124.8 ¥ 128. 5mmHg2A o) 273}

& o

£

3

S
Aol &

A
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& 5
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B 470.
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Table 7. Changes of the body weight in rats induced renal hypertension

Body weight, gm.
Groups G Initif:lf 1 day before | 5-days after 30th d 60th da
bsflﬁgtusegre‘ nephrectomy | nephrectomy th day v
Hypertensive control 182.5 171.9 171.3 194. 1 209.7
Hypertensive-histamine 180. 8 172.8 172.7 194.9 211.7
Hypertensive-Avil 178.0 176.1 169. 6 190. 2 206. 0
Hypertensive-ginseng 181.2 176.8 176. 4 201. 2 216.7
Hypertensivs-ginseng-Avil 178.8 174.3 173.2 197.3 215. 6

The values of each groups represent the mean of 5to 10 rats.

dek =T FAd A HF L 678 3me%E R
g volx ﬁlsis_v% WA, AR g kel A el
Frel & viehd 3teh g FEAAE
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ol vk mE o ol R T2
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eI oy 94 ol Feol ol mE
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= Aol e ggdovt 4 9 Al A o ol
7A3FE Yebd g eh(Table 5, Fig 2 2+3).
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).
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B A4 224 38 FL Jozg o (Table2)
159 73 =R ofw] date] Agstgler (P<0.01),
E AL A4std 3094 148 6 mmHgd| mE &
dogov 2 F AA SAAFE vgrh ol 1 F
42245 Table 4l 48] A3} A45H7te dAzEs)
sz o e rged, T2 82 Aol A
A Asz F2 A A AsA g e
Azl olzld T84 ¥ renin-angiotensin-
aldosterone mechanism-g- 58 A dejdrie A& F3
8) ApAels T WH-E EAAR F oF 1097 renin
27t okr1H o] delvtEe nE LS A TV 1Y
gtolet stm, = ¥ w4 F24 YA 1 (renal
humoral factor) ¢]$1¢] o} 1AL Fdte] A5 &

oF2 4= gtz riKoletsky et al, 1963%?). Goldblatt
(19309 A7 o] F renin¥Eg AFHE AL T
2% 8 (ischemia)o] 2 Aol 7 (BEDH 2ot o8
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