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Effects of Black Ginseng on Hypertension-induced Rats
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ABSTRACT

Objectives : To access the safety and efficacy of Black Ginseng (BG), a traditional herbal medicine
on hypertension, we examined various parameters involved in the pathogenesis of hypertension.
Methods : We made deoxycorticosterone acetate (DOCA;25 mg/kg/3times/weeks for 3 weeks)—
induced hypertension Sprague—-Dawley (SD) rats. And experiment group was treated with extract of
black ginseng (BG;200 mg/kg/day).

Results : In results, the weight of experiment group treated with BG was increased compared with
normal and control group. And the heart and lung weights of experiment group were decreased
compared with control group. The blood pressure and pulse rate of group treated with BG were
significantly decreased compared with control group. In addition, BG greatly reduced the levels of
aldosterone. These results suggested that BG has suppressive effects on hypertension, and BG has
potential as a safe and effective therapeutics for hypertension.

Conclusions : The present data show evidences on anti—hypertension activity of BG in an experimental
animal system, which can provide further insights into the development of anti—hypertension therapeutic
agents.
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Fakel FgEI] i) A ol AT Busida, K
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I A Al v ]-t— o o] Slo] Bate] HET
Pgo] o3 G, & 570 Fakel i AlEY
T Aol g AT o

Halo masigoy), &
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1. A=
1) 24
B Ao AFE-3F 4 Black Ginseng ©]3} BG)2
ARVGA Aol A o2 FAste, didgsha ﬂ«]ﬁtﬂ
g BxgudA F571E ol8std 93] F& AX3
o] BAg o APl ARt

2 A0 AMEE AEE FHE 73, AF 200220 ¢
o] Jftt: SD (Sprague-Dawley Rat Eﬁﬁhﬂ}o] CERES
F, Korea)Z A3 3714 3PFAE(FHIE, FLx,
Korea) & At 2lolehdA &5 583 3339tk 22
22T, AUES 50£10%, ZHAIZE 12A17H07: 00~19:
00), 2% 150~300 LuxZ AAste] 27947 AFA 34
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of A7 F AZ Wk QIS AR Ave A

dato] Aol ARSIt

Deoxycorticosterone  Acetate (DOCA), Dulbecco’s
phosphate buffered saline (DPBS-A : Sigma Co, USA),
RPMI 1640, DNase type, Penicillin, Streptomycin,
Ethylenediaminetetraacetic acid (EDTA), 3.8% Sodium
citrate, Bovine serum albumin (BSA) $& Sigma Co
(USA) AES 2831943l Methy ether (Junsel, Japan)
55 AMESIAa, o] vl gk Aleke 55 AlYRS AMS-

st

2) 717

B A ARE 771 Ieemaker (Vision, Korea), Serum
separator (544} Korea), Centrifuge (Beckman Co, USA),
Rotary vaccum evaporator (Biichi 461, Switzerland),
Deep freezer (Sanyo Co, Japan), Freeze dryer (Eyela
Co, Japan), Autoclave (Hirayama, Japan), Ultrasonic
cleaner (Branson Ultrasonics Co, USA), Roller Mixer
(Gowon scientific technology Co, Korea), 8HeF+Z&7](&
A, Korea), Spectrophotometer (Shimazu, Japan), Non
invasive blood pressure system (Kent, USA), Balance
A z}8t7] 71(AUA00, Ohmpus Japan), 7o}
< ARSI

(Cass, korea),
7+ 7](WIZARD 1470, Finland)

Do
o
i

o
Mo
4»
i

AR FE WHE BG 200 g& 3Hef o) ¥
A 1,500 migh Zo] E3t3te] A7 ERsle] 53
% 29 o3ttt ©]= rotary vacuum evaporatorol Al
e 53] BGE £83 § o] F2ARI|NA 24
At T Axst BT 31 g% Ao, Aozl B
& ZAYFU(-80T)A BaAstHA Ao w2
83 FEE FHS 4*—10}@1 ARS8 T

2) In vivo

(1) DOCA-saltel] s+ 18t f2

Sprague-Dawley (SD) rat & FZH=E 6rl&¥ Ur
o] A Normal), A (Control) 8] AFHBHLOE
ARt 273 BG F972 deoxycorticosterone
acetate (DOCA) 25 mg/kgS I3} 8191, APTS
DOCA ¥ & BGE 250 mg/kg/day $=Z WY 7%
T3t

@) AF 2 37 FASA

Brgle A% 28 31 Aol AAAAHCAS, Korea)S
ol gstol ZASAT. AdH} WAL ether2 vH F A



EAto] Al i AF A= BF 71

oty Aukee "S- 7)(CODA6, Kent, USA)E
ARSle] 23TE B EEY HFe Hld & Al 3

8 o}y FHo) 233 AT, A YUGE 108 o]
4 ZAs] W e A% Agac

4) A8 2 g7 2

BGe B9 £8 & 1247 22 & etherZ2 vHHAIZ)
o AAA 12 ml o)de] EAS Hst 5 mE 15
ml conical tubed] 2o 6500 rpmol] 1587+ A4 A
A 3L YAk UHA 6 me] 45 EDTA #
7 FRo Yol 48 Ryt Eeldt ¥4 A3t
8} 7]171(AU400, Olimpus, US.A)E ©]&3ty GOT, GPT,
BUN, creatinine, uric acid® =433, Na+, K+, Cl-
4L Hafd ZF47I(INOVAS, Japan)E ©]&3H
o g3 AELS 7l 718 71(WIZARD 1470, Finland)
E o]g3dle] Ho)stx HPHOF aldosterone, dopamine,
==

(5) Hematoxyline & eosin g4 #3z+
Zt ARFEE A& BA AR 7E ARS 10% =

Lo

epinephrine, norepinephrines

4 oo 8AZF st 17go] gEH 7t 2AE
2 325 FEEAA 1227 A8t 24 ) 3RS
A AAFA. 229 GE 93 602l AFE 100%
GFge o|2I|I7HA] BT e T2 TAY Wl o
2} &3k, xylened] FHAEES AX vy sehd £
< ARsHAE AtE E52 ¥ 7 (microtome) & ©)&
sl 3~4 m FAZ HAE TEo] € I 2 g4
HHE AR e hematoxyline ¥ eosin (H&E) Lyl &34
< AABle Bt el BE E AR 29 st

3) SHXZ|

B AgH d& AxE ANOVA multi t-test (JAVA,
Bonferroni Ver 1.1)2 #43}4 pgks Faldth 2+ iz
TS AN, AA7S Rz Bl p < 0052
o frolide] e Ao A3

4 3

1. A= 9 A7) FAl v X&= g3k
1) MEB0 O0|xl= L&
Monocrotaline 8¢ # 9 EXA9) nx& &S
=43 A3}, JATE 481421 T2 462225 g&
]

g, fﬂ g
2 Yehd, ATl vla gz AFo] 94
Wl BG T2 491.0

1
FAFH AT 1 p <0.05). o

Body weight (g)

N CT BG

Fig. 1. Effect of BG on the body weight in monocrotaline
hypertensive rat

The control group were injected subcutaneous with Monocrotaline
(40 mg/kg). The treatment group were injected subcutaneous with
Monocrotaline and orally administered with BG extract for 4 weeks
(once a day. 250 mg/kg/ 500 «f).

Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract. Values represent the means + SD of 6 rats. * :
p <0.05 compared with normal group. + : p <0.05 compared with
control group.
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N CT BG

Fig. 2. Efects of BG on the lung and heart weight in monocrotaline
hypertensive rat

The control group were injected subcutaneous with Monocrotaline
(40 mg/kg). The treatment group were injected subcutaneous with
Monocrotaline and orally administered with BG extract for 4 weeks
(once a day. 250 mg/kg/ 500 «4).

Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract. Values represent the means + SD of 6 rats.
Values represent the means = SD of 6 rats. #+x : p <0.001. *x :
p <0.01 compared with normal group. ++ : p <0.01. +: p <0.05
compared with control group.

104 go 2 vzl HIs fo4d A S7hEe] g
o 7l BEAZS SASHTH : p <0.06)(Fig. 1).

2) Het AR Z2Ho| 0jX= gt

Adate] ¥ FA= 37+02/Body Weight mg/g, &
T 87+1.8/BW mg/gE YR} S04 YAl @ p <
0001) #HFAZE S7HEIAAL, BG T 42+065/BWO
mg/g= tiz=rol] Hisl frobd QA AERIEK - 1 p <001,



72 PN AN

AT AR BA= 2620.06/body weight mg/g, ™
Z2 35+022/BW mg/g2 UEht o8 A @ p
<000 #HFAZF S/, BG Foiwe 2644025 BW
mg/g2 tEwol Hls] F94 JA STIEIRATH+
0.05)(Fig. 2).

3) ol Djxl= I

Monocrotaline 8¢ # ¢ &gt mxE gaFs =
A A3, 2T 1752454 mmHg, 373+ 1291+
12 mmHg2 e Aol vlsel tlzaolA] ol
A= S7FE YERIITHGes @ p < 0.001). BG FoAE
1426245 mmHgZ Yeh} tiz7tol visle §9A4 A=

7t 235 YeRATH++  p < 0.01)(Fig. 3).
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Fig. 3. Effect of BG on the blood pressure in monocrotaline
hypertensive rat

The control group were injected subcutaneous with Monocrotaline
(40 mg/kg). The treatment group were injected subcutaneous with
Monocrotaline andorally administered with BG extract for 4 weeks
(once a day. 250 mg/kg/ 500 «4).

Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract. Values represent the means = SD of 6 rats. s
: p < 0.001 compared with normal group. ++ : p < 0.01 compared
with control group.

4) Metof 0jX|= A&

Monocrotaline ¥t ¢ 4ldkgol nxe JFS
243 Ad} 2L 4194363 times/min, AR 336.1+
71 times/minZ Yeh} AAHrd] sl tixdo]
A 9\)\‘* =71 YT - p < 0.01). BG T2
9 times/min® e} thERTo] vk f9A

2 AHE JERATH++ : p < 00D (Fig. 4).

rlr %
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Fig. 4. Effect of BG on the heart rate in monocrotaline
hypertensive rat

The control group were injected subcutaneous with Monocrotaline
(40 mg/kg). The treatment group were injected subcutaneous with
Monocrotaline and orally administered with BG extract for 4 weeks
(once a day. 250 mg/kg/ 500 #4).

Values represent the means + SD of 6 rats. =+ : p < 0.01
compared with normal group. ++ : p < 0.01 compared with control group.
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5) Aldosterone == H3l0] 0|X|= ¥t

189 H9 plasma aldosteroned] WR& Feg =
At Ay AAES 131.8+25.7 pg/ml, HEFS 2006+
372 pg/nE YERY Adrted Hlg)] dizatol %«Vé‘ A
Al Z7FE A 0 p < 001). ¥HAS] BG Foa-& 363i
458 pg/mlzE Yeht dizTel vls] §24 A 2aH
AQAH+ 1 p < 0.05) (Fig. 5).

Aldosterone (pg/ml;

N CT BG

Fig. 5. Effect of BG on the plasma aldosterone in monocrotaline
hypertensive rat

The control group were injected subcutaneous with Monocrotaline
(40 mg/kg). The treatment group were injected subcutaneous with
Monocrotaline and orally administered with BG extract for 4 weeks
(once a day. 250 mg/kg/ 500 «4).

Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract. Values represent the means + SD of 6 rats. Values
represent the means + SD of 6 rats. *x : p < 0.01 compared with
normal group. + : p < 0.05 compared with control group.

6) ZAISISIA Watol 0X= o
M =
sle] A71BAS} ARG S| B A
& o] wsel 1
Hs} g Ane) S0 BRI, W BG Tl
e tEzel wsel $H2Y T gsd A
2 5 glom BIT AEe] FAE e o Ay

AcHFig. 6).
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Normal Control BG
Fig. 6. Light-micrographic appearance of the pulmonary artery,
x100

The control group were injected subcutaneous with Monocrotaline
(40 mg/kg). The BG extract group were injected subcutaneous
with Monocrotaline and orally administered with BG extract for 4
weeks (once a day. 250 mg/kg/ 500 «f).

Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract




Sl AP 44 Al BN A 73

& s A 73?_ eosinophilic band (EP)7} 57
Aoz yeith v BG Tl e AxZe] 4t
deg duse A 47t dAsH Eoledid
(Fig. 7).

Normal Control BG
Fig. 7. Light micrographic appearance of the cardiac muscle,
x200

Eosinophilic band were observed in cardiac muscle fiber in control
group(EP : Eosinophilic band). The control group were injected
subcutaneous with Monocrotaline (40 mg/kg). The HDE group were
injected subcutaneous with Monocrotaline and orally administered
with BG extract for 4 weeks (once a day. 250 mg/kg/ 500 «4).
Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract.

(3) 1\]1}
Fe A, 29HART, AR 298 1)

d ’“EH‘TE 25 Axoln, AT E AAEM (renal
arteriole) 9] HZ7} Bolx| gro) gizToAMe HS
o 93 o 1 A2to] Bo] dojut Jon, BG Fow
A Al 7}7’&74] Hbo] gld AoF Yeyit
(Fig. 9.

Normal Control - ’ BG
Fig. 8. Light micrographic appearance of the cortex of
kidney, x200

The lumen of renal arteriole was narrowed (RA : renal arteriole).
The control group were injected subcutaneous with Monocrotaline
(40 mg/kg) . The treatment group were injected subcutaneous with
DOCA and orally administered with BG extract for 4 weeks (once
a day. 250 mg/kg/ 500 ).

Normal : Normal SD rat. Control : Monocrotaline. BG : Monocrotaline
and BG extract.
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3. BG= "z vt plasmaz< aldosterone &

E% o A HEAFH.
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23 w45 % Aedul, wHeR, RS g
Zare] Azet Fokuat Fol A HeetR. 2006 ;
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