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The Effect of Gamioknyeo-jeon on Spontaneously Hypertensive Rats

Chang-hwan Jo, Joung—jo An, Hyun-kyung Jo, Ho-rhyong Yoo, In-chan Seol, Yoon-sik Kim
Dept. of Internal Medicine College of Oriental Medicine, Dae-Jeon University

ABSTRACT

Objective : This study was done to investigate the effect of Gamioknyeo—jeon (GOJ) on spontaneously hypertensive rats.

Methods : Spontaneously hypertensive rats were sensitized and challenged with GOJ for 4 weeks. the experimental group
was treated with 56.7mg/kg/day of GOJ orally while the control group was treated with 56.7mg/kg/day of normal saline
instead.

Results :

1. GOJ significantly showed safety against cytotoxicity and toxicity in the liver.

2. GOJ significantly decreased the heart rate and the blood pressure in Spontaneously hypertensive rats.

3. GOJ significantly decreased the levels of aldosterone in Spontaneously hypertensive rats.

4. GOJ significantly decreased the levels of dopamine and norepinephrine in Spontaneously hypertensive rats.

5. GOJ significantly decreased the levels of potassium and chloride in Spontaneously hypertensive rats.

6. GOJ significantly decreased the levels of uric acid, BUN and creatinine in Spontaneously hypertensive rats.

Conclusion : These results suggest that GOJ might be useful in treatment of hypertension.

Key words - Gamioknyeo—jeon (GOJ), Hypertension
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Table 1. The Composition of Gamioknyeo~eorGOJ)

herbal . dosage
scientific name
name (g)
a g Gypsum Fibrosum RY)
aENilh Rehmanniae Radix 16
M0 Rehmanniae Radix Preparata 16
H Anemarrhenae Rhizoma 12
4 W& Achyranthis Bidentatae Radix 12
Far | Haliotidis Concha 20
P INES Liriopis Tuber 16
W Hematitum 16
75 Paeoniae Radix Alba 16
BLOWE Ostreae Testa 16
Total 156

2) 55 2 AlE A
2 A8 AFRH WAE 73, AF 200-220g
o] Jfk: Wister kyoto rats (WKY)$} spontaneously
hypertensive rats (SHR)S A3 BY7HA] 1A}
‘l'l"‘ﬂ'l’]c FYE, Korea)s AHT o]t A

5 Zaatgh AL 2 £ 2T, AUEE
+ 10%, =™ /‘]7} 12A1ZF (07:00 ~ 19:00), %=

o
oy
r-h:
g

N oon M D mE

150 ~ 300 L AAste 25347 AP @
o X—*.%f‘]i xﬂ—s Wt dgsta A
ThS st Ao AR

3) Aok ¢ 717]

(1) Al <F

E AT AM-E A2 Dulbecco’s phosphate
buffered saline (DPBS-A; Sigma Co., USA), RPMI
1640 (Sigma Co., USA), Collagenase A (BM, USA),
DNase type I (Sigma. Co., USA), Penicillin (Sigma.
Co., USA), pyrogallol (Sigma. Co., USA), Streptomycin
(Sigma. Co., USA), Amphotericin B (Sigma. Co., USA),
Trypsin (invitrogen., USA), Ethylenediaminetetraacetic
acid (EDTA; Sigma., USA), 3-(45-dimethylthiazol
-2-yl) -25-diphenyltetrazolium bromide (MTT;
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Sigma., USA), Dimethyl sulfoxide (DMSO; Sowa
chemical., Japan), 3.8% Sodium citrate (Sigma
Co., USA), Ethylacrtate (Junsei., Japan), Potassium
Phosphate Monobasic (KH2PO4; Yakuri., Japan),
Bovine serum albumin (BSA; Sigma, USA), A A
F(F9AE, Korea) solH, o] Holl dnk Aok
< 55 Ao%E AR
2) 71 7]

B A3 AME 717)E Iece-maker (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), ELISA reader (Molecular Divice., USA),
Roller Mixer (Gowon scientific technology Co., Korea),
SHZ7] (DWP-1800T, &%, Korea), Spectrophotometer
(UV-256.7, Shimazu, Japan), Non invasive blood
pressure system (CODA6, Kent, USA), Balance (CAS,
Korea), A3}8}7]7] (AU400, Olimpus, USA), A3}
4 Z47] (NOVA5, Japan), 7tvF 7R&E]7] (WIZARD
1470, Finland) 5]t}

2 2y

D %= F=

AE FF IS GOJ 23S & A7)dl ¥
a1, AAS 1500 mes} Zo] &3kste] 3A7 EEE)
o FE% 5 F9 sttt °lS rotary vacuum

18 g& ¥lom, dojdl Fde %
001N BRI, Aol me Waw HE
Sl gAste] AT

2) In vitro

(1) Cell viability =%

AEZN AL MTT assay= stk w3t
human fibroblast cellsE 96 well plateo] 2x10° cell
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232 Assr71E 01% sted AST, ALT
BUN, creatinine, uric acidg& = 30}‘31"’ Na',

Cl, Ca'9 &AL #Aalld 34715 o83 }93\‘3}.
g% Q482 Ay JReEVE 0130}04 3 &J 33

O 2 aldosterone, dopamine, norepinephrine,

He

o .
o
mel o

epinephrineS =431t}

4) BA A=

H Ao A& AARE t—test (JAVA, Bonferroni
Ver 11 )Z 43t pgks Fatdleh 24 dixa
S AT, A¥ES hEREH Blaste] p<0.05
d o Fo40] sle Aoz AHFh

. d=4Zdn

1. =4 4t

) AZ=EA g7}

hFCsell tigt MEAEES &S 43 g2

2 10407 (%)l HEted, GO

50, 100, 200 (zg/me)e] F=elA
100.6+0.6, 97.3+1.6, 93.8+0.7, 90.7+
YohFig. 1).
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Fig. 1. Cytotoxicity of GOJ on Human Fibroblast Cells
(hFCs).

Human fibroblast cells (hFCs) were treated with
various concentration (125, 25, 50, 100, 200 xg/m)
of the GOJ extract.

(¢}

AST 2447, WKYE 221.7+5.1 LU/L, SHR
2 2050492 LU/, SHR-GOJ< 211.7+40 LU/L
o2 Yehal, ALT 323, WKY+ 51758
LU/L, SHRE 60.3:6.7 LU/L, SHR-GOJ< 58.7+7.0
LU/LL.2 YElthFig. 2).

—4—AST —B—ALT

*—

—~— P
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WKY SHR SHR-GOJ

Fig. 2. Effect of GOJ on the GOT and GPT in SHR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GOJ
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 ub/once a day). The
results are represent the mean + S.E of 6 rat.

2. A& A ojxl= gk

A dis) Ao FAZF WKYT-S 1.2240.05
g, SHRT& 1.45+0.02g, SHR-GOJ Tl 1.39+
0012 Yeh} gzl vlste Zastgont f<
e ik

3 Al Z2Hof ojx[= F&k

A g8 A FAZ WKY#S 235
+0.13g, SHRT-2 2.61+0.19g, SHR-GOJ] FJ-&
2.32+0.062 YEh} thzaol Hlste 7Aasdou
T4 g

4. B0l 0lx|= I

WKYT2 136.544.0 mmHg, SHR1 187.4+13.3
mmHg, SHR-GOJ Fo2 160. 1+165 mmHg=
ekt ol Hlste] §904 SIE (1 P <005)
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A Uehl ok (Fig. 3).
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WKY SHR SHR-GOJ
Fig. 3. Effect of GOJ on the blood pressure in
SHR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GOJ
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 pb/once a day). The
results are represent the mean + S.E of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (+p<0.05).

5. AII:iI- o“ 0|X|= &k

WKYT-E 342.7£12.2 times/min, SHRw2 5425
+509 times/min, SHR-GOJ T+ 4459+ 334
times/min® Yeh} thxo] Hlste 94 Qe
(x 1 P <0.01) #AE JehfAthFig. 4).

6. Aldosterone ST Hi3}0f| 0O|X|= P&t

WKYT 242448 pg/ m, SHRT2 51483 pg/ml,
SHR-GOJ] £4+& 33. 1+64 pg/ME YehY tix
ol Hgte §-9A4 d= (+ 1 P <0.05) ZAE Y
Eh Ath(Fig. 5).
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Fig. 4. Effect of GOJ on the heart rate in SHR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GO]J
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 pl/once a day). The
results are represent the mean + SE of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (+p<0.05).
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Fig. 5. Effect of GOJ on the plasma aIdosterone
in SHR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GO]J
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 ul/once a day). The
results are represent the mean + SE of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (+p<0.05).

7. Catecholamine &2 Hsl0]| O|X|= HEF
1) Dopamine &
WKY& 21.1£19 pg/m, SHRv 59.4+10.4



pg/ml, SHR-GOJ S+ 26,786 pg/ mE e
U izl Blste] 94 gle (e 0 P <0017
25 Ye Atk Fig. 6).
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Fig. 6. Effect of GOJ on the plasma dopamme in
SHR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GOJ
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 pl/once a day). The
results are represent the mean = S.E of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (++p<0.01).

2) Norepinephrine F=9] W X= 43
WKY & 204.8+15.3 pg/ml, SHR-S 728.1+131.6
pg/ml, SHR-GOJ Fo+& 481. 5+319 pg/mE 1}

Eh ozl Blste] 94 = (@ P <0.05)
FAEAS=4 L]'E]'LH AT Flg' 7).

1000

800 -
E;ﬁ 600 -
E_ 500 -
% 400 +
é 300

200

i
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Fig. 7. Effect of GOJ on the plasma orepinephrine

in SHR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GO]J
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 pl/once a day). The
results are represent the mean + S.E of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (+p<0.05).

3) Epinephrine =9 1A= %

WKY#2 33.219.3 pg/ml, SHRTS 65419.6 pg/
!, SHR-GOJ F4-& 37.14134 pg/mZ e
2o Hlste] ZAstd oy 942 gl

Sk

8. Mol & Hsjof O|X|= Hst

1) Sodium (Na') #3}ol] w]|X]+= 33k

WKYT& 1377425 mEq/], SHRTS 144715
mEq/l, SHR-GOJ Foli-& 142.0+1.0 mEq/1& o
Z3to] Hlste 7“*}0301% o9& glsith

2) Potassium (K') ®3}ol] w]| X o3k

WKY#S 4403 mEq/l, SHRT-S 5801
mEq/l, SHR-GOJ o< 5o+03 mEq/li el
oz Blste] 94 e (x 0 P <0.05) 7
25 YER AchFig. 8).
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WKY SHR-GOJ

Fig. 8. Effect of GOJ on the potassium (K') in SHR.

WKY(normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GO]J
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 ul/once a day). The
results are represent the mean £ SE of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (¥p<0.05).

Potassium (K, mEq/L)
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3) Chloride (CI) ®3lo] v]x]&= 3
WKYT2 100.740.6 mEq/], SHRT2 104.7+0.6
mEq/l, SHR-GOJ F& 1027406 mEq/li U
E}Ur ol HlEtelfoAd e (¢ 0 P <0.05)
25 e Athk(Fig. 9).

102
99
96
93
90

WKY SHR-GOJ

Fig. 9. Effect of GOJ on the chlonde (CI) in HR.

WKY (normal) : Wister kyoto rats. SHR(control)
. Spontaneously hypertensive rats. SHR-GO]J
(sample) : GOJ extract orally administered for
4 weeks (56.7 mg/kg/ 500 l/once a day). The
results are represent the mean + S.E of 6 rat.
Statistically significant value compared with
WKY group (++p<0.01). Statistically significant
value compared with SHR group (+p<0.05).

Chloride (C1°, mEq/L)

4) Calcium (Ca™) ¥W3}ol v]xl= 9k

WKY#2 96404 mEqg/l, SHRTS 106+0.1
mEq/l, SHR-GOJ 472 101+03 mEg/1Z
B} ozl Bty Rt ou o4 ¢l
At

9. Uric acid Es}of| O|X|= A&t

WKY TS 2.020.1 mg/dl SHRTS 4406 mg/
d, SHR-GO] T2 32+06 mg/d(%i Ueh}
fzo HlEte] oA Qe (1 P <0.05) TA
£ Uitk

10. BUN Hslof| O|X|= sk
WKYTE 198407 mg/d!, SHR¥S 23804
mg/dl, SHR-GOJ] FHTL 21.3+1.2 mg/dlZE
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11. Creatinine H43}0f| O|x|= F&t

WKY 2 0.6£0.1 mg/d¢, SHR¥< 0.7+0.1 mg/
d¢, SHR-GOJ T+ 06+01 mg/d(%i el
gzt Hlste 949 e (1 P <0.05) 74
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S FF02 FHISH vk Wi Ruiage v
FARE B3 Al Exdh=d AdEE #4
A AAAZ|AL AT F5EE v|siAl A
71T}

WA g FASEs A gle 328

catecholamine 19| catecholamine®l] = epinephrine,
norepinephrine, dopamine®] Ath AA #FAHL H
™ dopamine® 4] norepinephrine®] AAE 1 F-41

A A norepinephrine®| epinephrine . & A3te

o IS FHIAA E2AYS ofF I
e S7HIIIAT epinephrinee &3k, WEF
T8 = tolA AFeto AutEEs oS 71
1713 AA1e] thALSS Z7pA T

Renin 21748 FAA Alg#gte] 7HAasW &
HE+ 84 F angiotensin [ FAst Ao A
A7 A% FAEY. Angiotensin [ angiotensin
Aga i s angiotensin IE HEEH2
angiotensin 15 F2 A|lZ9d] Zgale] dAS
TEAZIAL 0|2 Qlste] TRAF o] Frtste] A

>

T

WEFFol St AF AuEFe] F7tat]
FUNE FoA Aok = Ao AH 283t
AET FE w8 TR o AEAF
S Z7MA SN BE Y5 U] 27t

317 gtk % angiotensin IE $-219A aldosterone
BHE S7HAA TGS S/ Aldosterone

AN YEF AET S7HsE Al &
AE4S F7HA B 7090,
A=A d A 2Hof o3 FHeF S A 9|
AZejHeFo] REsA F7lshH HAwFa) FHgt
< F7eta FHsto] ket AlgAA oo
AZJHS wjdste] FHgS Ao R HEDE
71301},

1S ARdhe FES gubHoR oA T}
A 257} ok o)A, & adrenalinA, EH#IH
A, 245 79 A, angiotensin A3a A A A
2 angiotensin 584 A7} 1o T,

“e o

grojstoll M L -REE [, NFE bL, S, i
59 Wl &aln 1 Yoz [ T, Kl
o

uw, GRR-EEE G o B K
JEIREF olgk Bt e FRYUJOZE Bk, (
BB R OE ) o BE hEAE BiEd
EAREHIA MAEAE K BKEEY 2RRLE o2t
o] kS dYooz HyTh o] SHAE
FREOW-HID oM B EHSREH K BERS
Folgk 3k jkol @elelgt Aok EAES G
EaE aEmE olA WE—E EEEIL L W
FIAREE Al h—— 1 olgta g9 2
= uEgte) Yele |, k, % M 2 oiEEga
2 59

B Ao AREE Epie WL ke Rina

22 £29 Ados mE, b AR,
g, A o2 FAE ] Qo) Kk sk K
IR RS DR, BUHERste] R R
Sl A, kil 4L A8 F e A
who|oH ik E 4RI 4Rl WA, #iak
e AR 758 PITERShe G,
W, piEiiehe BN 7k Aotk

oo AAR= ik Eipio] nE FHQIA}
s 9gE Wil AT (WKY), O
(SHR), ImkEZeRl FoH(SHR-GOJ) 22

2= 9% dopamine, norepinephrine, epinephrine
9 F&o] wA= 9F ¢ AsENa, K, I,
Ca’') W3l mix= 9T, 2715 WA 9

oF=o] HHA FHRE 98t GOJY =474
£ in vitro, in vivoolX AASHTE WA A EE
AAARNAM 200ug/mee] EEAA 90.7+1.1(%) 9
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NEAEES B FU% 54 AAEAE
ASTE WKYsto] 221.7451 LU/L, SHR*o|] 205.0
+02 LU/L, SHR-GOJ*°] 211.7+40 LU/LE Y&}
Wi, ALTE= WKYo] 51.7458 LU/L, SHR-¢]
60.3+67 LU/L, SHR-GOJi©] 537+70 LU/LZ
Ueht 37 B84 Yebd = e AESAY
W5 2 9] fle AR AR
2715 BAE dFS A8 Al uric
acid, BUN, creatinine & 7AFItE Uric acid,
BUN, creatinine®] 3|5 43 23}, SHR-GOJ
Tol 8 247} 32406 mg/dl, 21.3+1.2 mg/dl, 0.6:0.1
mg/dE JeER} thx79 SHRio| 4.4+06 mg/
de, 23804 mg/dl, 0.7t0.1 mg/dl &1 Aol uls)
frofstAl rAastAth webs GOJ A7IRE B
Al E 275 £48 T4 de JAeE Agd
A Al vlAE& gaFe] Sa
A oHl A 2 A

o

N _~

g

18 4%

£:

N, Lo r1r
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