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Effects of GwakHyangJungGiSan on the Arterial Contraction in Rabbit

Chang-Mo Koo, Jung-Ki Sun, Ho-Hyun Kim*, Chang-Gyu Nam™**

Department of Internal Medicine, Kwang-Dong Oriental Medicine Hospital
Department of Physiology, College of Oriental Medicine, Semyung University*
Department of Circulatory Internal Medicine, College of Oriental Medicine, Semyung University™

Object : This study was undertaken to define the mechanism of GwakHyangJungGiSan-induced relaxation in rabbit

common carotid artery contracted by agonists.

Method : In order to investigate the effect of GwakHyangJungGiSan on rabbit s contracted vascular ring detached from
common carotid artery, vascular ring intact or damaged endothelium was used for the experiment using organ bath. To analyze
the mechanism of GwakHyangJungGiSan-induced relaxation, GwakHyangJungGiSan extract was infused into contracted
vascular ring which had been pretreated by pretreatment of indomethacin(IM), tetraethylammonium chloride(TEA), No-nitro-

L-arginine(L-NNA).

Result : GwakHyangJungGiSan blocks an inflow of Ca* and relaxes vascular ring by the action of Nitric oxide from
endothelium. Consequently when GwakHyangJungGiSan is prescribed, a rise in blood pressure by the resistance of peripheral
vessel may be controlled to some extent and so it is anticipated that hypertension, a disorder of blood flow from the vascular

contraction and vascular disease will be treated well.

Key Words: GwakHyangJungGiSan, endothelium, hypertension, Nitric oxide
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mM(mole), pH 7.4)] Y1 H2ox dAFH ¢
A3 A& AAR o 2m 2719 P 8

e g

o el ARagos), R
who) = Be A AT

4. ZNE2| HE
£ 10% NBFg-oll o2 244171 &
o mgete] B2 WHOR paratfind] Ew)ahod
5 AR A&EAE WHEUG
&4 W hematoxylind} eosin®. 2 G sta 3F
o
=3
2

st WA e F7-E

NEAHE 95%2] 029} 5%9] COr Z37tAz &
9 37°c9] Modified Krebs-Ringer bicarbonate
solutionS peristaltic pump® 3 ml/min® 231 g+
organ bath(&% 1.5 ml)o]] H3}H
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Fig. 1. Histologic section of rabbit common carotid arterial
strip intact endothelium(left) or damaged endothe-
lium(right). An arterial strip with endothelium was
observed endotherial cell in tunica intima.

Table 1. Effects of GwakHyangJungGiSan extract on the
contraction of arterial smooth muscle induced by

NE
Treatment Contraction(g) %o
NE 1.62 + 0.17 100
NE + G 0.1 mg/m! 1.71 £ 0.17 1058 + 4.3 *
NE + G 0.3 mg/ml 1.71 £ 0.18 1043 + 5.2
NE + G 1.0 mg/ml 112+ 022* 683 + 10.5*

Values are mean =+ standard deviation(n=12). Percentage was calculated for
NE precontraction. * P<0.001, significantly different from the value with

NE. NE, norepinephrine 10 /M ; G, GwakHyangJungGiSan extract.
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10min

1g

NE l_‘~
Go0.1
G1

.0
W/0

Fig. 2. Representative recordings showing the effects of
GwakHyangJungGiSan extract on the contraction of
arterial smooth muscle induced by NE. NE, norep-
inephrine 104M ; G, GwakHyangJungGiSan ex-
tract(mg/ml) ; W/O, wash out, change of bath medium
with a solution to which no drug is applied.

AT Alole] H|WE sigma plot 418 o] &3]
paired/unpaired t-test® A3 1, FYHP L P<
0.0012 #AR 353t

Il EESRER

1. BEEERHO| NE2 &&= ¢gmof o
EFLRRC 759 99 UW-‘E
&34} NE 10 ME Soldie] 58
BEELRNE 5282 B3l 5
sl
EETESS NEJ 93 42 1.62+0.17 gol] v
‘6]-01] 0.1 mg/mio| A 1.71+0.17 g, 0.3 mg/ml| A 1.71
+0.18 g, 1 mg/mlol| Al 1.12+0.22 g9] +3-& YER)
o 10 g/l 317%2] 94 Y& o|FETE
Rt} (Table 1, Fig. 2)
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IEw*éﬂ(~ W27t & H%}—t— 49~ NEo] ¢
& Z 1.68+0.11 gof] ¥3kd 087+0.15 g2} 4%
& UEhfo] 484%9] o|4aTly } DAL, WA

F7} AAY A NES] €8 53 2044019 go] ¥]
sto] 2041022 g9 &S UEhlo] 02%9] 35
T7HE Bo] WA R AR BEERMS B
ol E I} 4 UA A= ATh(Table 2, Fig. 3)

3. IMe| X7t BRERAS Eolghol o|xl=
Y Fol kg ol 9lo] A prostacyclin
o &L rgstnA Wl LT Exste A48A

Ho IM 10 ;ML 1587 A& 233 NE 10 ;M-S
Al F&& FIAT T EHFERR

& IMS AAASHA] & 7% NE|
22z 153+0.19 go ¥)8ko} 0.98+0.16 g9} &
%5 Ueho} 347%¢ ol¢ha vt UL, IME A
A A3 7-$ NEo| 2]t 423 1.8340.19 gof| H]3}]
23 g9] %02 343%°] o|¢#EHE Ho
IMBl deﬂilt EHEFRRS goo)gaTtd £
& J S v A A Zghr}(Table 3, Fig. 4)

Table 2. Effects of GwakHyangJungGiSan extract on the contraction of arterial smooth muscle with intact endothelium or

damaged endothelium induced by NE

Treatment intact endothelium damaged endothelium
Contraction(g) Contraction(g) %
NE 1.68+0.11 2.04+0.19 100
NE+G 0.87+0.15 * 51.6+8.1* 2.041+022 99.8+58 #

Values are mean+standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. *
P<0.001, significantly different from the value with intact endothelium. NE, norepinephrine 10 4M ; G, GwakHyangJungGiSan extract 1.0 mg/ml

Table 3. Effects of pretreatment of IM on the endothelium-dependent relaxation induced by GwakHyangJungGiSan

Treatment Non treatment of IM Treatment of IM
Contraction(g) Contraction(g) %
NE 1.53£0.19 100 1.83£0.19 100
NE+G 0.98+0.16 * 65.3+14.2* 1.20+0.23 * 65.74+9.6 *

Values are mean+standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. IM,
indomethacin 10 #M ; NE, norepinephrine 10 M ; G, GwakHyangJungGiSan extract 1.0 ng/mi

10min __10min

(‘19 I1g

] L T
NE | NE |
G

(e} W/O

Fig. 3. Representative recordings of the effects of
GwakHyangJungGiSan extract on the contraction of
arterial smooth muscle with intact endothelium(ieft) or
damaged endothelium(right) induced by NE. NE,
norepinephrine 10¢4M ; G, GwakHyangJungGiSan
extract 1.0 mg/ml ; W/O, wash out, change of bath
medium with a solutlon to which no drug is applied.

_ 10min__
4//\\ f\‘_\\ 1g
L ! f T
NE [ iM L
G | NE L
w/o G \
W/0

Fig. 4. Representative recordings of the effects of
pretreatment of IM on the endothelium-dependent
relaxation induced by GwakHyangJungGiSan
extract. IM, indomethacin 10 /M ; NE, norepinephrine
10 1M ; G, GwakHyangJungGiSan extract 1.0 mg/ml ;
W/O, wash out, change of bath medium with a
solution to which no drug is applied.
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4. I-NNAS| Mx|x[7} BEEREC gito|gtof of
Xz g

EEERES EHolgand oA nitric
oxide(NO)9] J3F& TFH3taxl Mol A X7} &8}
E A¥AH ) L-NNA 100 ;M-S 1558-7F AX x5tz
NE 10 ;M& Fojdte] $5& 347 3 EFER
B 1.0 mg/ml& Fodsle] L-NNAL AX A% ge
735} 20 WelE vl wallrh

E*Eﬁ%k—& L-NNAE HA X314 B2 7% NE
o 93 $Z 1.60+0.14 gol Hl3}e] 0.88+0.14 g9
FEE UrEMM 45.0%2] OlQ‘rﬁiﬂrﬂ AR o, 1-

o B)dte] 2.1940.18 g0 F& 08 29%2] o]}
g Ho] LNNAS] AAXZ EFIERMHS Edole
B3It frolA A A ATh(Table 4, Fig. 5)

5. TEAS| MMx|7} EFIERAS grol2iof o]x|
= gg
BEHERAS ddolgaae glojA WaAEY
=9 AH(endothelium-derived hyperpolarizing
factor, EDHP)®] d3-& stz WslA27t &
At A¥AH oﬂ TEA 100 pM< 1587F A X3}

i NE 10 M & Bl £&2E AN £ EE

NNAZ A X 2% NEJ| 93 2% 225+0.15g  F&HEK 1.0 mg/ml—g dto] TEAE AAA|81A 9

Table 4. Effects of pretreatment of L-NNA on the endothelium-dependent relaxation induced by GwakHyangJungGiSan extract.

Treatment Non treatrent of L-NNA Treatment of L-NNA
Contraction(g) % Contraction(g) %
NE 1.60+0.14 100 2.25+0.15 100
NE+G 0.88+0.14 * 55.0+9.6 * 2.19+0.18 97.1+23 #

Values are mean+standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. *
P<0.001, significantly different from the value with non treatment of L-NNA. L-NNA, Ne-nitro-L-arginine 100 M ; NE, norepinephrine 10 M ; G,
GwakHyangJungGiSan extract 1.0 ng/mi

Table 5. Effects of pretreatment of TEA on the endothelium-dependent relaxation induced by GwakHyangJungGiSan extract.

Treatment Non treatment of TEA Treatment of TEA
Contraction(g) % Contraction(g) %
NE 2.11+0.27 100 2.38+0.30 100
NE + G 1374021 * 65.7+11.9 * 1.68+0.19 * 71.14£94 *

Values are mean +standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. TEA,
tetraethylammonium chloride 100 M ; NE, norepinephrine 10 /M ; G, GwakHyangJungGiSan extract 1.0 mg/ml

10min
10min
19
£ |
- I _ | [
NE L | LNNA L_': NE [ | TEA
G NE G NE
wio G W/O G
wWio w/0

Fig. 5. Representative recordings of the effects of
pretreatment of L-NNA on the endothelium-
dependent relaxation induced by GwakHyangJungGiSan
extract. L-NNA, Ne-nitro-L-arginine 100 #M ; NE,
norepinephrine 10 «M ; G, GwakHyangJungGiSan
extract 1.0 mg/ml ; W/O, wash out, change of bath
medium with a solution to which no drug is applied.

Fig. 6. Representative recordings of the effects of
pretreatment of TEA on the endothelium-dependent
relaxation induced by GwakHyangJungGiSan extract.
TEA, tetraethylammonium chloride 100 M ; NE,
norepinephrine 10 #M ; G, GwakHyangJungGiSan
extract 1.0 mg/ml ; W/O, wash out, change of bath
medium with a solution to which no drug is applied.
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