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Role of K" Channels in the Vasodilation of Jagumhuan

Chang Woo Son, Heon Jae Lee, Jia Liang Liou, Heung Mook Shin*

Department of Physiology, College of Oriental Medicine, Dongguk University

This study was performed for the investigation of vasodilatory efficacy and its underlying mechanisms of
Jagumhuan(JGH), a herbal remedy. JGH produced completely endothelium-dependent relaxation and relaxed
‘phenylephrine(PE)-precontracted aorta in a concentration dependent manner. The magnitude of relaxation was greater
in PE induced contraction than that of KCI, suggesting involvement of K channel in the relaxant effect. Both
glibenciamide(10°M), a Kare channel inhibitor and indometacin, a cyclooxygenase inhibitor, completely prevented this
relaxation. The relaxation effects of JGH, involve in part the release of nitric oxide from the endothelium as
pretreatment with L-NAME, an NOS inhibitor, and methylene blue, a ¢cGMP inhibitor, attenuated the responses by 62%
and 58%, respectively. In addition, nitrite was produced by JGH in human aortic smooth muscle cells and human
umbilical vein endothelial cells. The relaxant effect of JGH was also inhibited by 55.41% by tetraethylammonium(TEA;
5mM), a Kca channel inhibitor. In the absence of extraceliular Ca®', pre-incubation of the aortic rings with JGH
significantly reduced the contraction by PE, suggesting that the relaxant action of the JGH includes inhibition of Ca®
release from intracellular stores. These results indicate that in rat thoracic aorta, JGH may induce vasodilation through
ATP sensitive K channel activation by prostacyciin production. However, the relaxant effect of JGH may also mediated
in part by NO pathways and Ca®" activated K* channel.
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1. £4A0] Phenylephrine 7% &8 ol n|x|& FE

WIMZE Q&£4 QHE 20lsl) Yok YA E7} Qe
B gl AolM9 10°M9) phenylephrineo] 95t 58
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77.19:355%9] HE OJER o|ARE S BUCHFig 1). Iet
WO E 2RA] 258 00lng/ molA] -3.66+1.88%, 0.03ng/mé
oA} -2.7742.80%, 0.05mg/méolA]  2.35£3.51%, O.lmg/méollA]
17.92+49.42%9] o]katE g Hal, 1 o9l A7]1e WM ET}
A= dSoll sl FY6HA ARMTHFig. 1).
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Fig. 1. Vasorelaxation effects of the water extract of Jagumwhan
(JGH) in the presence(E+) and absence(E-) of endothelium on
the phenylephrine(PE)-induced contraction in rat thoracic aorta.
Values are meanSEMn=8}, ™K001.
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Fig. 2. Relaxation effect of JGH on KCl-induced contraction in rat
thoracic aorta. Peicentages are referred 1o KCl contraction levels, Values are mean
+ SEM (n=6).
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Fig. 3. Effect of L-NAME(10*M) or MB(10°M) on JGH-induced
vasodilation against PE-induced contractions in rat thoracic aorta.
Values are mean + SEM(n=9). *p(0.01 as compared with control group.
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Fig. 4. Effect of IM(10®M) on JGH-induced vasodilation against
PE-induced contractions in rat thoracic aorta. valuss are mean +
SEM(n=4). *p{0.01 as compared with control group.
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Fig. 5. Effect of Glibenclamide(10°M) or TEA(SmM) on JGH-
induced vasodilation against PE-induced contractions in rat thoracic
aorta. Values are mean + SEM(n=8). *p<001 as compared with control group.

6. 2EAY Ca¥ |eElol DiRlE £eH ¥

EENS POl X8| MEUl Ca¥ HALO) AZA
{sarcoplasmic reticulum)ZFE19) Ca¥ Sr)9 BIE ZXE1)

9I5lo} Ca™ BAoJHQ PE RE 4&0l DiAlE gate Exs
%Ck PEol O18 £719) G4 58 LEAZREY C
Sl Zielsked?, MES Ca¥ol Qi dejolx PEE= o
041t011g9 #&HE Bt ELAE d AR AL
0.09:0.0559) 5 Bof PEoj o8t YAIH 452 RATV
(p<0.05) ZXAAIZATHFIg. 6).

~
o
9_[_1
2
0
i
e
z
Q
el
o B
0x
(U

S EARIA
ol E£Ae 3% YEXH2E NO: 44& B57Mizen,
HUVECoA1=  0.03mg/mlofl4]  3.64:08%  0.05mg/mloi| 4]
3.890.2%, 0.1mg/mlofA} 585:1.6%, 0.3mg/miollA] 9.31£1.8%
o /YS E/1E HAUL, HASMCY ZHL 0.03mg/mio 4]

- 745 -



£ olWM - BV LB

7.95+0.6%, 0.05mg/mioll 41 8.23+0.3%, 0.1mg/mlci|A] 9.12:0.6%,
0.3mg/mlol A= 1052:07%2) S5 718 HYITHFig. 7).

1.0 q

"B

control JGH (0.05mg/ml)

° ° °
- L3 3

Contraction (g)

e
N

Fig. 6. Effect ozf JGH (1.0 mg/mf) on PE-induced transient
contraction in Ca®-free solution. Data represent mean + SEM of 5 or 6
experiments. * p(C.05 Vs control.
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Fig. 7. Dose-dependent nitrite production of JGH on HUVEC(A)
and HASMC(B). Data were chosen from six independent iriplicate experiments.
Values are mean £ SEM. "pC005, “pC001, as compared with the normal group.
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