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The Effect of Cheonmagudeng-um gagan{CGG) on Spontaneous Hypertensive Rat(SHR)

Byoung-yong Song, Eun-hee Choi, Tae-san Jung, Seong-sun Kang
Ga-yong An, Oh-young Kim*, Sang-yun Jeon, Seok Hong

Dept. of Internal Medicine, College of Oriental Medicine, Dong-Shin University
*Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Dong-Shin University

ABSTRACT

Objectives : This study was examined to investigate the effects of Cheonmagudeng-um gagam (CGG) extract on spontaneous
hypertension.

Methods : For the study of CGG, we divided rats into three groups. The normal group was Wister Kyoto rats (WKY).
The control group was spontaneously hypertensive rats (SHR). The treatment group was SHR which were administered CGG
extract (SHR-CGG). SHR-CGG were orally administered CGG extract that was diluted in distilled water at the various
concentrations for 4 weeks (2345 mg/kg) and SHR were orally administered the same dosage of plain distilled water as
SHR-CGG. Then we measured anti-oxygen effects, ACE inhibitory activity, weight of heart and kidney, blood pressure, heart
rate, plasma aldosterone, electrolyte, creatinine, uric acid, BUN, and observed the cortex of the cardiac muscle, kidney, and
adrenal gland.

Results : CGG increased DPPH scavenging activity and SOD similar activity depending on the concentration. CGG
significantly decreased ROS, TNF-q, IL-6, IL-18, heart weight, blood pressure, heart rate, aldosterone, and BUN in SHR.
CGG increased ACE inhibition activity depending on the concentration. CGG inhibited the heart, kidney and adrenal gland
tissue injury that is caused by hypertension.

Conclusions : These results suggest that CGG is effective in treatment and prevention of hypertension.

Key words - spontaneously hypertensive rat, Cheonmagudeng-um gagam (tianméagouténg—yin jiajian)
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Table 1. The Composition of Cheonmaguaeng-urm

gagam (CGG)
i 24 MiE(g)
N Gastrodiae Rhizoma 5
#8E  Uncariae Ramulus Et Uncus 10
Ak Haliotidis Concha 15
fE1- (1) Gardeniae Fructus 6
O Scutellariae Radix 8
B Achyranthis Radix 6
FE () Eucommiae Cortex 6
iy Leonuri Herba 6

2N Visa Herba et Loranthi Ramulus 15
4 Hi¥  Rehmanmiae Radix Crudus 15
BTG Cynanchi Wiltrdii Radix 6
% At Chrysanthemi Flos 6
Total amount 104

2) & 9 AR

B A AHeE 7= 759, AF 200220 ¢
9] JEME Wister kyoto rat(WKY)<} spontaneously
hypertensive rat(SHR)2.E, 0|52 A3 TU7}IA
AR (Y E, FAE, Korea)E A 4lo]3}
WA BS FE8 TRekth A 22427, A

F5 50£10%, ZBAIZE 12417H07:00719:00), =
% 1507300 Lux® 27gste] 27Uzt H434H &7
o A7 F AF Wyt st A7g F
whg dusle] AP ALgalTh Ale 24 e
I F3 v ZtHTable 2).
Table 2. Composition of Basal Diet
3 e T
LR 22.1% ol
ZAH 35% o)’
2 50% ©]3}
Z3% 80% o5}
4 o# 0.6% o’d
2l 0.4% ©]’%
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sus
A8 35 WPHS CGG 23S 39f =79 ¥ SOD #AFE3(%
3, AAFCELANE) 1500 meh Zo] Efse 3 NUN(C&}T@%JgﬁE
AIZE @8ste FE23 & FY AFEid ol buffer A7H+¢] F2E
rotary vacuum evaporatorol A 7+t H338te CGG ® Reactive oxygen species(ROS) &4 =4
£ B3 & T4 freeze dryeroll A 24417 52 Raw 264.7 A|Z WA HA4H ROSE =4 0}7]
Azxste] B2 141 g& doH, doH B2 98ted 24 well plate] Z+ welldl] 5 x 10° cells®
deep freezer(-80C)ollA BgstAX, Agd] wz} F3kal, 50 M9 LPSE A3 & CGG 100, 50
493 SHTol gMste] ARg-stH pg/miS A2staL, 37°C, COp vig7]olA 484]7F
2) In vitro Fot vjeksliTh wiek £8 % 2'7 —dichlorofluorescein
1) HNZ =4 =73 dlacete(DCFHfDA) 10 M-S X g)ste] 587 H)
AE =4 238 MTT assay® stuth vjorst o3t & 23] FA YL o] FAE FFEAY)
hFCsE 96 well plated]] 2x10° cell & Z uj = /‘ﬂ_rﬂﬁ g4 ROSE 24319, zie
oFstal, 24417F & CGGE 125, 25, 50, 100, 200 ug LPSYH A3t
/ul FEZ FASGT tA] B wid F R (3) 9= cytokine A B4 =4
BS AAs L, 2 welldl MTT solution(05 mg/ $% cytokine 742 93l 48well tissue culture
0) 100 pb® "7t 4A7F F9F vttt B plated] Raw 264.7 NEE 5x10° cells/mZ E33}
4 & BR{dS AASIL Z welld 100 xLe CGGE 74 §=(25, 50, 100 pg/mh)Z A %
DMSOZE #7}sted 37C COy vi%7]olA 308 ek sHTh CGG A=A 127 &9 1 pg/mle
oF Wk A]7] & ELISA readerZ AHE-3t4] wave LPSE AAS o 1247 S0 vz E FH sk
length 50 molA FF=E =339 ELISA KitZ o]&3te] TNF-a} IL-6 18
2) ditst g4 24 IL-18 A FS SHsAT
@ 2,2-Diphenyl-1-picrylhydrazyl(DPPH) 4 # (4) Angiotensin-converting enzyme(ACE)* 3}
5 34 s 3%
150 mM DPPH/EtOH 100 wol CGGZE 25, 50 ACE Z£#& Cushman & Cheung o 2o
100, 200 pg/mt FE== 345t 50 pl¥ 7} Z 39tk 2 F=(200, 100, 50, 25 pg/ml)e} CGG
37CAA 3087 WHSAIA °]& F3= 517 mn 10 u0, 712 Hip-His-Leu 110 x, 28]1 ACE &
A SAste] ofge] WHoZ ALk N 30 S EFFEF 37CoA 60% FF w-g-A)7]
DPPH &A% (%) = % IN HCl 110 pE 9ol w&s FAAZAT ©
e F3% - CGG Foi2e] ‘?EE) . 100 HEgHo] 1 ml9] ethyl acetate® 2L ﬂ‘%‘__vﬁ
iz 3% 3,000 rpmoll A 1087F A4 EEste] 42 o
@ Superoxide dismutase(SOD) fAFHA =4 750 s BToAAM 102 Bt Axste &ujs &
CGG 0.2 meoll tris-HCl buffer(pH 85) 2.6 m(<} A3 AAs, 1 MY SHTE S3AIA 228 m
7.2 mM pyrogallol 0.2 ME 7}8te] 25CoA 108 oM FHEE =43t HE2Te A8 YAl =
e EFAA
EATE A3 huffers ACE inhibition activity (%) =
Zo] Asfs CGG FATY F35
0 e g )0

B9 ukg ¥ 1 N HC 01 m2 98 AAAZG
420 nmel| A1

EToz sto] ol o} o] Asfs

[e) [e)
FlaSil
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(1) & Fo

AF e WKYT, SHRT* 1831 SHR-CGGH
oz 7k ¢ 6vlEly A¥ge A8t SHR
-CGGTAE A9l 713 8% T H BH(2345 g/
kg), 19 13], ATE 43 B9 CGGE F98% 1,
SHRT& 5% 755 F93tdth

of 5 mlE 15 ml conical tubel o] 6500 rpmoﬂ
1583 94 EeAA s Bestanh
gAe EDTA %7} FHo| Yol 48 & 6}93\
=3

5 g4 429 373

=9 < AgEI7IE ol&sted ALT,
AST, BUN, creatinine, uric acid® =331
Na+, K+, ClYy 24L& Agd =478 o] 839
o, 84 Qo 7} JSE 7 o]4dld dlojst
2 W o2 aldosterones ZA3tATH

(6) Hematoxyline & Eosin &4 &z
Zy AT W2 F&e A AR 7E 2

Oy - 0), oy
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& %
=

Nl

ro m?L
o}.L >{E

045

09l

2

o 22 U nANL $A ARG 249
B2 98 60%014 100% Lo o]27]7HA]
o
O -

Zetath AZE E52 o o 3~4
m FAZ ARE vEo] & gtd 2 g 3
< A% 2 hematoxyline ¥ eosin(H&E) Ywk
NS et FEAW A BFE F AR
29 sk
4) FA A
H A

243 OM Ao AE t-test(JAVA, Bonferroni
2 BN pghs Fetdth SHRTS
WKY#3#, SHR-CGGT& SHRw3  H]ul3}o]
p<0.06 & W 4ol e Aoz FAsTh

1. 54 Al

1) hFCsoll tfgh A E =43

SHR9 MEAHEE0] 100:0.9%S16 wla}e],
SHR-CGG 125, 25, 50, 100, 200 rg/mle} & Eo|
e Z2F 1024410, 994405, 9%.4+38, 91717,
86.4+1.1%=Z YEPHTHFig. 1).
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Concentration (ug/ml)

Fig. 1. Cytotoxicity of CGG on hFCs.

2) 3t 57 37}

(1) AST
AST+ SHRi©] 2360+155 LU/, WKY©]



167.3£283 LU/d0Z Yeh} WKY ol Hl3}ed SHR
oA Z7ketath SHR-CGG-S 22834240 LU/

dZ SHRT*| vty 2 zo]7F YehA] ekoth
(Fig. 2).

WKY SHR SHR-CGG

Fig. 2. Effect of CGG on the AST in rat.

(2) ALT

ALTE SHRi©] 5.3+15 LU/dl, WKY+2o] 46.7
+32 LU/UE YeR} WKYTo H8te] SHR
A 7t Z718kdeh. SHR-CGGS 51.0£9.1 LU/
dZ SHR el vlste] 7Astgoy o482 ¢l
AHFig. 3).

60

50
40 |
30 |
20
10 -
0

WKY SHR SHR-CGG

Fig. 3. Effect of CGG on the ALT in rat.

ALTAU/MD
S S

2. In vitro
6]—}\]@:]. ﬂ/ﬂoﬂ u] x]{— 60
(1) DPPH 2AZA) vz gk
25, 50, 100, 200 pg/ml FEA Z+zb 332434,
579428 686+2.2, 81.1£15%9 AA A aH=
Vel tHFig. 4).

. A28 . FEJA - P2 - OB . IR HALS . & A

90

80
=§ 70
g.
,'E 60
;n 50
g‘ 40
; 30
o
E 20 |
10
0
25 50 100 200
Concentration (ug/ml)
Fig. 4. Scavenging activity of CGG on DPPH free

radical.

(2) SOD A} &4l v|x= 4
SODY SOD fAF &40l 9JsiAvt 3atsl &
A4S Yepl= pyrogallol—— o] &3t CGGY 3t
fc} 24& 24 A3, 25, 50, 100, 200 pg/me]
FTEo|A 742 11,6209, 30.21.0, 37.440.9, 45.4+0.62%
9] kel &4 g 3E YebdtHFig. 5).

SOD-like activity (%)
»
2

25 50 100 200
Concentration (ug/ml)

Fig. 5. SOD-like activity of CGG.

(3) ROS =3

Raw 2647 AlXEoA ROSY A %) S =
& Ay, gzl 401+14%=2 YERY B
8.1205%0l HIgte] FoJA AAG : p<0.001)
7¥eFAaL, CGG 50, 1005l A ZH2h 31.4+2.4%,
186£15%% e} thzaol Hlste] 94 A
(x 1 p<0.0B, *x : p<0.01) 7A3FAHFig. 6).
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Normal Control CGG50 CGG100

Fig. 6. The inhibitory effect of CGG on ROS.

2) 9= cytokined] H|X& gk

(1) TNF-a A% wA= 9

LPSe] Aol s &3t Raw 264.7 HlE
A A== TNF-eol didh CGGY 9A| £345
=43 A3 ZArME 64654538 pg/ml, thE
TAME 2334942139 pg/mbE GidTtol Hlsto
T4 IAEE - p<.00D) F7HgoH, CGG
25, 50, 100 pg/me] EToA zHz} 1505.4+209.3,
1481.2£179.1, 1,2159+354 pg/mE thz7ol] Hls)
T4 QA p<0.05, =+ 1 p<0.01) ZHAdATh
(Fig. 7).

3000

2500

IS
=]
=]
S

TNF-alevel (pg/ml)
=
th
1]
2

=
=)
=]
=]

500

Normal Control 25 50 100

CGE (ug/ml)

LPS (Lug/ml)

Fig. 7. CGG inhibits LPS-induced TNF-a production
by Raw 264.7 cells.

(2) IL-6 A H vx& A4

LPS¢] zp=o) ofsf €/938}% Raw 264.7 A2
A AREE IL-69 Ut CGGe 9Al £98 =
4 Ayp GATol M= 95436 pg/ml, thETol

350

[eZ k=13
o o

A 16,137.0£1,937.2 pg/ml2 Aol Blshe] 9
A AAGE © p<0.00) F7HESH, CGG 25,
50, 100 pg/me2] =04 Zk7F 12,509.9+1,065.0, 6,733
+497.7, 5,154.8+265.1 pg/mEZ thZ2Tol Bl 24
A 1 p<0.05, ## : p<0.001) 7H3FATHFig. 8).
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IL-6 level (pg/ml)
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6000
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Normal Contrel 25 30 100
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LPS (Lug/ml)

Fig. 8. CGG inhibits LPS-induced IL-6 production
by Raw 264.7 cells.

(3) IL-1B A% mA= g3F

LPSe] Al=ol oJall &9t Raw 264.7 Al Ee
A AQEE IL-189] tigh CGGY 9Al 235 &
Ae Axp BATAAE 254808 pg/ml, thETO
A 47205 pg/mE BTl Hlste oA U
(# : p<0.001 ) F7FF¥ e, CGG 25, 50, 100
pg/mle) FEoNA 2zt 38334, 254449, 19.3t15
Dg/mﬂi izt sl Fo4d A p <0.05,

p<0.01) ZHAHATHEIg. 9).

IL-1f level (pgfml)

Normal Contrel 25 0 100

CGG (ug/ml)

LPS (lug/ml)

Fig. 9. CGG inhibits LPS-induced IL-13 production
by Raw 264.7 cells.
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3) ACE A5l wA= 43k 004 / BW (ng/g), SHRT-& 352+0.26 / BW (mg/g)

25, 50, 100, 200 pg/m¢ F=A ZHzH 10.8+15, 2 WKYT Ble] o4 AAGE © p<0.05) F7t
20.6+09, 42.1+1.9, 47.4+2.1%9] A3 &= e 3ttt SHR-CGG-e 342+012 / BW (mg/g) =
tHFig. 10). el th(Fig. 12).

60 4

50 -
3

40
30 G

K]
20

5
10
0 . . , 0

25 50 100 200 WKY SHR-CGG

. o Coneentmion (e Fig. 12. Effect of CGG on the kidney weight in SHR.
Fig. 10. The inhibitory effect of CGG on ACE.

ACE inhibitory activity (%)
Kidney weight /B.W (mg/g)
-

3. In vivo 2) gl A= 9%
| D &71 FA "R | WKY = 130.5£1.7 mmHg, SHR<-2 191.1422.1
1) /\tz;rn Aol © ]%Loo: 5t mmHg = ‘/]‘Et‘/t' SHReI4 WKYioll ®lsle]
T 04

oA JA@H 1 p<0.01) E7Fekd T SHR-CGG
& 157.3+172 mmHgE Yeh} SHRo| ®lhe]
A UA(x 1 p<0.05) ZAsHATHFig. 13).

A et A FAZE WKYT2 332+
007 / BW (ng/g), SHR2 4161896 / B.W (mg
/g)2 Yebdth SHRT-S WKYol B3k #2
4 JAIE - p<0.05) F7HEAE SHR-CGG-2
376+0.04 / BW (mg/g)E YelY SHRol ®l8}
of Fo4d AAIG : p<0.05) FAadHith(Fig. 11).

s -

.

3 ] I l

2 Fig. 13. Effect of CGG on the blood pressure in SHR.
! 3) Adkrol wjx|= g

0 WKY2 306.2+15.2 times/min, SHRT < 576.8

| WKY SHR-CGG +274 times/min 2 UEh} SHRa oA WKYTo]
Fig. 11. Effect of CGG on the heart weight in SHR. sl S A 1 p<00l) 2715kt SHR

©2) A Ao e o -CGGT-E 444.2+591 times/minZ Ve o2t
Fr A da 28] %3—74 7 WKY#-2 2.99+ Hlale] F9)4 QA p<0.0b) HA3IHTHFig. 14),

R

re (mmHg)

Blood pressu

=

Heart weight/B.W (mg/g)
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700

600

#H
*
500
400
300
200
100
0 L L

WKY SHR-control SHR-CGG

Fig. 14. Effect of CGG on the heart rat in SHR.

es/min)

rate (tim

Heart pulse

4) Aldosterone % W3l mX& g3k

WKYT& 23851019 pg/ml, SHRT& 796.0+
1558 pg/mE Ueh} SHRIA WKYol Hls}
of F9A4 AA@ : p<0.01) =713tk SHR-
CGGT-& 41061922 pg/mE YR} tiZ7o] H|
3t F9A AAG+ : p<0.05) A cHFig. 15).

1000 #
900
800
= 700
E
éﬂ 600
% 500 .
2 400
“ 300 -
200
100
0 ‘
WKY SHR SHR-CGG
Fig. 15. Effect of CGG on the plasma aldosterone
in SHR.

5) Asj 2 Walo] x| J

(1) Na" ®3}o] m|x= A3

WKYS 144.3£0.6 mEq/l, SHRTS 144.7+1.2
mE/12 Ueptom SHR-CGGE-E 142321 mEqg/l
Z Y thFig. 16).
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[eZ k=13
o

- - =
5 s Y
S s 2

a,mEq/l)
2
2

Sodium (N;

1]

WKY SHR SHR-CGG

Fig. 16. Effect of CGG on the Na™ in SHR.

(2) K* Hs}e] mjx= 43

WKY-& 55405 mEq/l, SHRT-S 5405 mEq/l
2 yehgdth SHR-CGGTE 5509 mEg/12 W
EttH(Fig. 17).

111

0

IS

potassium (K,mEq/l)
«

N

WKY SHR SHR-CGG

Fig. 17. Effect of CGG on the K™ in SHR.

(3) CI" Hg}o] wjA= g

WKY#& 97416 mEq/], SHRTS 102.3+06
mEy12 YeRgth SHR-CGGE-S 100.7+0.9 mEq/l
2 YehthFig. 18).



120

100

80

60

Chloride (CLmEq)

40

WKY SHR SHR-CGG

Fig. 18. Effect of CGG on the CI” in SHR.

6) 27l mA= g

(1) Creatinine ¥3}ol| v]x= 93

WKYT2 048+0.04 mg/dl SHRTE 0.59+0.02
ng/d¢Z Jeh} SHR thzaolA WKYwdl Hls}
o f994 AIE# : p<0.05) Z7F8tgth SHR-CGG
L 050£0.05 mg/dlE JEPSTHFIg. 19).

0.7
0.6
0.5
04 -

0.3

Creatinine(mg/de)

02 -

01 -

0
WKY SHR SHR-CGG

Fig. 19. Effect of CGG on the creatinine in SHR.

(2) Uric acid ¥3}o] v]x& A48

WKY#S 27:0.3 mg/dl SHRTS 3.3+09 mg/
de2 Yebdth SHR-CGGTE 21409 mg/dlE
Bl tHFig. 20).

328 - e - JYF - WY - 22 - HYR - E A

1

SHR-CGG

P
35
g 37
=
5]
E25
=
3
g 2t
S
£
s b
1
05
0 . .
SHR

WKY

Fig. 20. Effect of CGG on the uric acid in SHR.

(3) BUN H3}ol| mjx|= g3k

WKY T2 169403 mg/dl, SHRT& 249+1.1 mg
/A2 JERh} SHReOIA WKYel Blste] 9
3 A p<0.0D) F7HEATE SHR-CGGT-
231203 mg/dlE Jeht} thzge] Blste] 494
AAIGx = p<0.05) A3 THFIg. 21).

30

25

H
*
20
15
10
WKY

BUN(mg/dt)

n

0
SHR SHR-CGG

Fig. 21. Effect of CGG on the BUN in SHR.

7) 2A818H4 Wl nA= 9T

A3

A 7tz g wjdE A2 AXES FAHS
Z BA3 A3} g z2FoM ke 99 Axd
o 78+ Fakd ¥4 4721 eosinophilic band(E.P)
7b E4AH o2 Yehgth Wi SHR-CGG F9
dre HEde] 3o dAHE A Ax
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SHR-CGG
Fig. 22. L|ght mlcrographlc appearanoe of the cardiac
muscle, x100.

Eosinophilic band were observed in cardiac muscle
fiber in control group. (E.P: eosinophilic band)

2 A %

AZL AR, ST, 9Ty 24
4 W dele BT 8ol AdwdAe 4l
AeHEel HErt Holxl @oy gETdAs
Hl ol gt ¥ o] wol Yo} e
SHR-CGG FoFolA e A4l 7MaA @3 ol
$alel Aoz YegthFig. 23).

WKY SHR SHR-CGG
Fig. 23. Light micrographic appearance of the cortex
of kidney, x100.

The lymen of renal arteriole was narrowed.
(R.A : renal arteriole)

(3 F 2

%279 E#Z(zona glomerulosa)S 2 vlE
ofef PAst= MEEC] FEE olF A T Ak
oldl& & EAEAE0] FAHGoH, M
IFZEIo|EE BHlste MEEY F7t B
Hlste] AdjA o g AA #FEAT CGG F4
TIAME EFYFS olF= AXE9 wWid dH=
FREkAe AT BT fARE wiES oA

1, tzze] WshE AL Hde] tha Fas
3, AEE Ao] AR FAP HFE 93

2] &oteh(Fig. 24).

354

SHR-CGG
Fig. 24. nght—m|crograph|c appearanoe of the adrenal
gland, x100 (Z.G : zona glomerulosa).

Iv. o &

2003 ml=r FREADA W1k INC-E
14" 4=27)89}o] 120-139 mmHg, °]$71 8%t
o] 80-89 mmHg?! 355 18 A7]1=2 A ofat
71ERT Gt 712S et gy, w3k 2007d
WRE y n8ekets B AAEse vdYy A
A BAZ7)9 £440] e 1EGL HE
o] A Wojet® AEE Sfof spal 7z

adrenahnxﬂ @-‘&Q’é}xﬂ 7&" 3 Z}?}Xﬂ, ACE
AA|A 2 angiotensin 487 A So] YT

Sholstol| A mEQtolet WAL glou o] &
Fote S, Sl 27%@1 HSHQ e
A8d gt} dFHe SHoEE i, I, X
w, J, R 52 AR, =20, D, BR
W3 ol ok NS |, k, %, EE U=
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