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Abstract — In order to investigate the pharmacological properties of New Wonbang Woohwangchungsimwon
Liquid (NSCL), effects of Wonbang Woohwangchungsimwon Liquid (SCL) and NSCL were compared. In
isolated rat aorta, NSCL and SCL showed the relaxation of blood vessels in maximum contractile response to
phenylephrine (10° M) regardless to intact endothelium or denuded rings of the rat aorta. Furthermore, the
presences of the inhibitor of NO synthase and guanylate cyclase did not affect the relaxing effect of NSCL
apd SCL. NSCL and SCL inhibited the vascular contractions induced by acetylcholine, prostaglandin
endoperoxide or peroxide in a dose-dependent manner. In conscious spontaneously hypertensive rats (SHRs),
NSCL and SCL significantly decreased heart rate. NSCL and SCL, at high doses, had a negative inotropic
effect that was a decrease of left ventricular developed pressure and (—dp/dt)/(+dp/dt) in the isolated perfused
rat hearts, and also decreased the contractile force and heart rate in the isolated rat right atria. In excised
guinea-pig papillary muscle, NSCL and SCL had no effects on parameters of action potential such as resting
membrane potential, action potential amplitude, APDy; and Vy,, at low doses, whereas inhibited the cardiac
contractility at high doses. These results suggested that NSCL and SCL have weak cardiovascular effects with
relaxation of blood vessels and decrease of heart rate, and that this effect is no significant differences between
cardiovascular effects of two preparations.

Keywords[ ] New Wonbang Woohwangchungsimwon Liquid, Wonbang Woohwangchungsinwon Liquid,
cardiovascular system, SHR, negative inotropic effect, action potential
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plate electrode -£3}¢] threshold voltage2] 1.58] % 2 ms
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Fig. 1. Relaxing effects of New Wonbang Woohwangchung-
simwon Liquid (NSCL) on phenylephrine-induced contraction
in isolated aortas of rat. Nnitro-L-arginine and methylene
biue were treated in isolated aortas with endothelium. Each
value represents mean+ S.E.M. of 4 rats.
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Fig. 2. Relaxing effect of Wonbang Woohwangchungsimwon
Ligquid (SCL) on phenylephrine-induced confraction in
isolated aortas of rat. Other legends are the same as in Fig. 1.
Each value represents mean+S.EM. of 4 rats.
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60 mME F7HAA Gi-g 2A0 T, Al
Ayl dup-pAAI A ofghul-g-& Felslw K chan-
nel AAAE Apgale] ojghutge] JAlHE HxE I
sk tHCavero 2, 1989). K channel AtA] &= ATP-sen-
sitive K* channel }bA}el glibenclamide®}t Ca™-sensitive
K channel Z[5tA]9l tetracthylammonium(TEAYS- AR5}
o} F AAl 2% gzede] KOl exde AAglo] 107

i,

0 —
20 #
[~
2
-t -
8 40
=
QO
= 60
f; -5~ 25mM KC) 1
2 —~l~ TEA 5XK10°M
8 —£0 Glibenclamide 10°M
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100 -~
| I— T T 1
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Fig. 3. Effects of New Wonbang Woohwangchungsimwon
Liquid(NSCL) on contractile responses evoked by 25 M and
60 mM KCl in rat aortic rings. TEA and glibenclamide were
added to 25 mM KCI. Effects of TEA and glibenclamide are
expressed as percent of the maximal response to 60mM KCL
Each value represents mean =S .E.M. of 4 rats,
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Fig. 4. Effects of Wonbang Woohwangchungsimwon Liquid
(SCL) on contractile responses evoked by 25 mM and 60 mM
KCl in rat aortic rings. Other legends are the sare as in Fig. 3.

g/iml o}2toll A o)t a5 ey, 107 g/mle A4 60 mM
KClE §:9 g3r2o Wshe] 02.811.0%9 911415
%] 3 A anE el e ola{gt datelihs
£ TEAU} glibenclamideof] ja] o3 3k& wkx] ¢kgbch(Figs.
3 & 4).

A4l g a 4a-9-3hg 49 o] Ca™ channel
& Adaled ggdelgh ANE Vg 73S FsE)
A Ca”-free Krebs £flof] KCI 60 mM-& A A 2)gr %,
AEsAY Ca™E 0114 SmM7R] FaHeg Z714
Z o) vehls " 50 vl F AAY ks
W7 awwole) F AA 25 107 107, 107 g/mle} A A
2E g2t vjdle] Ca"oR it 52 At
=3] 107 g/mle] AX )= KO 60 mMe] 52 2 Vel
= #H3 29 109.7% s 5mM Ca™e $52¢
7} 14.9%2} 28.5%2. 7} 4 A Hrk(Figs. 5 & 6).

MMM T FO CISHO{A endothelimn-derived con-
tracting factor(EDCEH)0)} 2]5t Sl==0) O|X|= st

SHR#| 7-%-oli= EDCFE r8l3le] W5 4-5%e) 7
Asle] @gke] wheAdol w2 el (Liischer
and Vanhoutte, 1986), 414wk A1 91 3} duh-9-2-3] 4]
o] ol2lgl EDCF #2]of wlAl& a2 SHR §4 o
Zalola] A gotct F AAE 107, 107, 107 gmig A
AHespe] ol ofE gPolg kg BAEG L o,
7} gl e AL acetylcholines)] )31 Wjx]ejz A
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= 100 —
E
S
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Fig. 5. Inhibitory effect of New Wonbang Woohwangchung-
simwon Liquid(NSCL) on CaCl,-induced contraction under 60
mM Kl in isolated aortas of rat. CaCl, was added cumula-
tively from 1 mM to 5 mM in Ca*-free Krebs solution.
Results are expressed as percent of the maximal response to
the 60 mM KCI in Ca™-containing Krebs solution. Each value
represents meant S EM. of 3~5 rats. (*p<0.05, **p<0.01 vs
vehicle group)
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Fig, 6. Inhibitory effect of Wonbang Woohwangchungsimwon
Liquid{(SCL) on CaCl,-induced contraction under 60 mM KCl
in isolated aortas of rat. Other legends are the same as in Fig, 5.
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Fig. 7. Inhibitory effect of New Wonbang Woohwangchung-
simwon Liquid (NSCL) on acetylcholine-induced contraction
in isolated aortas of SHR. Acetylcholine was added cumula-
tively from 107 M to 107 M. Results are expressed as peroent
inhibition of the contraction to 60 mM KCl. Each value
represents mean+S.EM. of 4 rats. (*p<0.05, **p<0.01 vs ve-
hicle group)

&) fele] oo an Aadaa-g vehligich =,
10°M acetylcholine 2 & §-535F 5uh%d] isled 60
mM KCIZ 43 d3ps0] 424%7F $5%9 gz
ulshe], % AlAls 107 107, 107 gimielja] 22 417, 175
= 0%} 37.8, 169 L 0% rEo)ERe) @S5S oA
EE ehlloh(Figs. 7 & 8).
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Fig. 8. Inhibitory effect of Wonbang Woohwangchungsimwon
Liquid {SCL) on acetylcholine-induced contraction in isolated
aortas of SHR. Other legends are the same as in Fig. 7.
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(SCL) on prostaglandin endoperoxide (107 M)-induced con-
traction in endothelium-denuded aortas of SHR. Results are
expressed as percent inhibition of the contraction to 60 mM
KCl and shown as mean+SEM. from 4 rings of different
rats. (*p<0.05, **p<0.01 vs vehicle group)
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Fig. 10. Effect of New Wonbang Wachwangchungsimwon Li-
quid (NSCL) and Wonbang Woohwangchungsimwon Liquid
(SCL) on coutractions induced by oxygen-derived free radical
in aortic rings without endothelivm from SHR. Contractions
caused by xanthine oxidase in the presence of xanthine (107
M) were inhibited significantly by NSCL and SCL. Results
are expressed as percent of maximal contraction to 60 mM
KCI and shown as mean::S.EM. from 4 rings of different
rats. (*p<0.01 vs vehicle group)
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Fig. 11. Effects of New Wonbang Woohwangchungsimwon
Liquid (NSCL) and propranolol on mean arterial pressure in
conscious SHRs. Each value represents mean+S.EM. of 5
rats. (*p<0.05, *¥p<0.01 vs vehicle group)
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Fig. 12. Effects of New Wonbang Woohwangchungsimwon

Liquid (NSCL) and propranolol on heart rate in conscious

SHRs. Hach value represents mean==S.EM. of 5 rats. (*p<0.05,

**p<0.01 vs vehicle group)
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{SCL) and propranolel on mean arterial pressure in conscious

SHRs. Each value represents meandS.EM. of 5 rats. (*p<
0.05, **p<0.01 vs vehicle group)
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Fig. 15. Effects of New Wonbang Woohwangchungsimwon
Liquid (NSCL) and Wonbang Woohwangchungsimwon Li-
quid (SCL) on contractile force of excised atria in rats.
Results are expressed as percent change of value before drug
treatment and shown as mean-=S.E.M. of 6 rats.
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Table I. Effects of NSCL and SCL on cardiac functions of rat in Langendorff preparations

Postdrug treatment

Parameters
Vehicle 107 3%x107 107 3%x107 107
LVDP(mmHg)
NSCL —4.54+0.16 -5.22+1.19 ~7.84+0.95 —7.61+2.37 —24.05+3.65 -37.85£1.53
SCL -3.61+0.74 —4.60+1.16 ~6.71+1.83 —7.50%£1.23 —25.58+4.13 —35.69+2.85
(—dp/dt)/(+dp/dt)
NSCL 0.36+1.52 0.31+2.24 ~4.554+0.96 -7.45+0.73 ~14.93+1.37 -19.28+1.51
SCL ~1.46+0.57 -0.80+1.61 ~0.81+1.31 —5.34+1.83 =15.82+1.99 -20.05+6.46
HR(beats/min)
NSCL -1.76+0.21 -1.76+0.21 ~3.11£0.47 —4.4741.20 -6.23+1.27 -6.2341.27
SCL -1.85£0.07 -1.85+0.07 ~2.36x0.61 —2.99£0.50 -5.0640.41 —6.4340.38
CF(ml/min)
NSCL -0.67+0.39 —1.29+0.60 -2.79+041 —6.31+1.08 -10.62-+1.11 -10.23£0.90
SCL —0.83£0.83 —2.48+£0.57 ~3.17£1.29 —4.71£1.37 —-10.93+1.66 -12.77+1.82

Data are expressed as meant S.E.M. of decreasing percentage vs values of predmg treatment for 4 rats in each groups. LVDP; left
ventricular developed pressure. HR; heart rate. CF; coronary flow. NSCL; New Wonbang Woohwangchungsimwon Liquid. SCL; Won-
bang Woohwangchungsimwon Liquid.
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Fig. 16, Effects of New Wonbang Woohwangchungsimwon
Liquid (NSCL) and Wonbang Woohwangchungsimwon Li-
quid (SCL) on heart rate of excised atria in rats. Results are
expressed as percenl change of value before drug treatment
and shown as mean 4 S.E.M. of 6 rats.
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Fig. 17. Inhibitory effects of New Wonbang Woohwangchung-
simwon Liquid (NSCL) and Wonbang Woohwangchung-
simwon Liquid (SCL) on palpitation of the heart. Data are
shown as mean+SEM. of 5 rats. Significant difference from
control group values (*p<0.05, **p<0.01).

Table II. Effects of NSCL and SCL on action potential in isolated papillary muscles of guinea pig

Groups RMP (%) APA (%) APDy, (%) Voax (%)
Normal (n=8) 0.7+0.30 0.4+0.46 -0.5+0.58 ~-0.4+0.35
Vehicle (0.2% PEG) (n=4) —0.3+0.28 -0.3+0.33 —0.1+0.24 -0.7+0.73
NSCL 107 —-0.6+0.55 -0.3+0.30 0.6+0.40 ~3.0+435

107 —4.4+1.33 —3.34+0.38 -3.1£0.55 —9.0+5.29

107 —25.0+2.50 —22.5+2.57 —23.9+1.98 -51.7+2.90

SCL 107 ~0.4+0.97 0.2+£0.20 1.2+0.44 -1.542.26

107 ~0.3+0.28 —0.5+0.74 0.24+0.95 -1.5+1.99

107 —2.7+1.06 —3.040.58 —-8.4+1.84 —4.7+1.83

*RMP : resting membrane potential. APA :action potential amplitude. APDy: action potential duration at 90% repolarization. Vi, :
maximum upstroke velocity at phase 0. NSCL; New Wonbang Woohwangchungsimwon Liquid, SCL; Wonbang Woohwangchung-

simwon Liquid.
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Fig. 18. Effects of New Wonbang Woohwangchungsimwon
Liquid (NSCL) and propranolol on heart rate in conscious
SHRs. Significant difference from vehicle group values (n=5,
*p<0.05, **p<0.01).
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Fig. 19. Effects of Wonbang Woohwangchungsimwon Liquid
(SCL) and propranolol on heart rate in conscious SHRs.
Significant difference from vehicle group values (n=5, *p<0.05,
#*+p<0.01).
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