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Abstract—In order to investigate the pharmacological properties of New Wonbang Woohwangchungsimwon

’

Pill (NSCH). effects of Wonbang Woohwangchungsimwon Pill (SCH) and NSCH were compared using vari-

ous experimental models. In rat aorta, NSCH and SCH made the relaxation of blood vessels in maximum

contractile response to phenylephrine (10 M) regardless to endothelium containing or denuded rings of
the rat aorta. Furthermore, the presence of the inhibitors of NO synthase and guanylate cyclase did not af-

fect significantly the relaxing effects of NSCH and SCH. NSCH and SCH inhibited the vascular contractions

induced by acetylcholine, prostaglandin endoperoxide or peroxide in a dose-dependent manner. In cons-

cious spontaneously hypertensive rats (SHRs), NSCH and SCH decreased significantly heart rate. These.

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 guinea-pig papillary muscle, these had no effects on paramet-
ers of action potential such as action potential amplitude (APA), Vi and resting membrane potential
(RMP) at low doses, whereas inhibited the cardiac contractility at high doses. Furthermore, these had a
significant inhibitory effects on palpitation of the heart in normotensive rats and SHRs. These results sug-
gest that NSCH and SCH have weak cardiovascular effects, and that there is no significant differences

between cardiovascular effects of two preparations.

Keywords [_| New Wonbang Woohwangchungsimwon Pill, Wonbang Woohwangchungsimwon Pill, car-

diovascular system, SHR, negative inotropic effect, action potential.
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vt 23 B7)EFAAE AESE A, oA
2 A B wsh oxl ozl Rz B
= $89thn slglon f wgll $UAskE, A8l
AAZSE AAELE d2dHy, EH T AL
Sol slrPm ety oz A7 - waE T}

oleldt S Fekoz ALgH ] & Alghe

A}8EAVE(Moschus moschiferus L) 2 21 ¥he] 4

FE2 (A5 (Artiodactyla) AR5 Cervidae))o] 4
_‘
[e]

27, s, sl5, Fol8 Fgol glo] FF, AolHt,
ANEAN, AEE, A ek B2, &
A, Aeked 59 A3l AMgEo] &3 Qh®

T3 drle] aFEAE ddshe Aeke] AEEA
of Mg AT kel AlFuAel B G o]
HuEglom, 1 7o g orE YASER
ZHg 10 godzarg S0 »mg)o gir}.

e, Ak ohekst ofe]AE-g Wl e F
838 avfe] AR W F oK E £ 9&
3t A AoNA F el "HE 7)o Mg ol F
A ge] A Azl #H PF(CITES) o] Fagol
e} ALeRe] o] w9 o2 el M3l Al Atake
A FE2] ko] HAE] aFo] 2o AMake] o
A k&<l I-musconed Lst7|o o] 2HT

I-Muscone®] &5 & o] &t Cho S A8
BA g delAdTolA -musconeo] AMEEF fAL
3 Dol e2g Yetrhsl 2 Alubs o] hAEE, A
Az dA gD FE& JERdE 28} [-muscone
o] Algke] A ofE o] & F 9JS-S FRlslH ).

o|ggt AE FAR 3] AT B AETA
TAolME Fmusconed AFESHA ZHE ARIH (A E
B9, 534 HEF 5 i ZE 313
St AARR, sEF2H WA F - HHYEF F
EgsoA f2EE 7HE al 2
oh, ALARENS )Y AFEE X8 e
B2 02 |-musconed 3= MEE AAQL
oA (1R(3.75 95 Y8YFY 24 F
188 mg, Al 66 mg, 2+<F 56 mg, FF 56 mg, W
56 mg. W& 56 mg, 274 47 mg, £ 47 mg, ¥
45 mg, 2o 263 mg, $14F 94 mg, 3 94 mg, 2
94 mg, 534 66 mg. ot 66 mg, WEF 56 mg,
W& 28 mg, 7 56 mg, ANF 47 mg. 2l 47 mg.
HF 47 mg, £ 38 mg, F4zt 38 mg. A7 28

(L

e

of

mg ¥ I'muscone 1.5% ¥ 38 mg(l-muscone .=
A 570 ng) 1< NEskA = ich

2 A7e A9esA A et ASEQ -3
A4 g nxl= 9 I HEAF 1T L A
Algzlel et G Foll tistd v gHAFE HA
g Aeltt,

Yy

MESE

AYFER 34 #F(SpragueDawley)$t gu-
inea pig(300~500 g)& A5 HESEAMENA, 13~
16539 AT 300~350 ¢ A=Y MM nEY FH
(spontaneously hypertensive rat: SHR)+ Harlan
Sprague Dawley Co.(U.S.A)E F& FFio} &2
(2311°C), F5(55£5%) 0] FAH 32 HLT717F 124]
7F 92 2AHE FEAAM 1A R EAD e 4
FE FTF3ld dFY o] HeAIZl T Al Al8E}

At

AFBA|Z W AlS}

AR AT - FAENNS 2A5FRRD
oA AlFE R Aol nie} A2t AR
©ox prostaglandin endoperoxide(Cayman Chem-
ical Co.; U.S.A)E Al9)g phenylephrine, acetyl-
choline, indomethacin, xanthine, xanthine oxida-
se, tetraethylammonium, glibenclamide, atropine
sulfate, epinephrine bitartrate, heparin % sod.
pentobarbital 5 H¥8e]| A3 BE ASFE-2 Sig-
marHU.S Al A 7§45k A 2FS ARE-S15ITE

AlEY

27| EY ISYOAML| O2ABHE - dF 9] F5-o
U YPRFEL Cho 59 g%l 2sle] 5o
organ chamberdl @43l ko] A4S phy-
siograph(Trace 80, Narco bio-system)Z 7|28}
o}, Al Krebs®(in mM : NaCl 118.3, KCl 4.
7, MgSO, 1.2, KH,PO, 1.2, CaCl, 2.5, NaHCO,
25.0, EDTA-Ca 0.016, glucose 11.1)& AH&-3lg e
o AAL=(37°C)9} carbogen gas®] A&AQ)
< T3l pHE 742 FAXHT W7 gle 893
2.9 Furchgotts} Zawadzki®) WP o= s
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AEE At THER

A Ad s 4L de FAARA
AM F%Y 10%7F F =% ¢ F 9 mi¢] Krebs £
< 7t F3%o] 14 m7t IA #@=E ¥, 10 ml or-
gan batholl 400 wE 7HI& e zZt &9
bath] ¥57} 107% g/ml, 40 pE 7He Aol
107° g/mlo] HA Az3AT Ak FSol:=
stock &4-& FAate] Azt

A erFgEo ool Fabe st dAY F&
AAY BH ring ¥22 phenylephrine(PE) 107°
ME #&A170 F Krebs &3 ol =21 + A& 2+t
FHFER 718l A& FENRESME Foto] AHE
% o)Ee] FEro] UF e EA o]t K' &
BT EE CaY BE Adn dAHY e AE
Cho 59 "oz gasiich

MEAN TEol Fo| CHSM0|A endothelium-derived
contracting factor(EDCF)0f| 2|8t &&+=0| O|Xl=
Hek - 300~350 g A= SHRS AHE-3lY FHUs
W FHRES e AU ALY diedd
Aol g3ke- B9t Acetylcholineg] Wse]&
4 &g tig A ¥l e SHR ths™ ring &
Fo] 509)= organ chamber®l nitric oxide syn-
thase #1491 Nnitro-L-arginine(L-NNA) 10°°
Mzt Zh ofE7EL Axlgsta, 308 F acetyl-
cholinedl] et 4 a5 &I ME dof 2 o
ETEY dI5E A anE sroEos pus
At

Prostaglandin endoperoxide(PGH,) 9| +Z&uh2-
of thaliAiE HHE Al A SHRS e ™ ring F o]
012l organ chamberol] Z} EES 718tn
30% ¥ PGH,(10° M)®] 45 WHg IA& do 7
AA ] AAFi}E HEIRATE

Oxygen-derived free radical®] 4% whg-o] thaj
AE UHE A A% SHRY & ring o] £o{3l
+ organ chambere| 7+ 2&75& *83lal xan-
thine(10™* M)& 713 o}, 15% ¥ xanthine ox-
idase(107°~107 IU/mD& 73 &30 7tste] A
A 2= oxygen-derived free radicalell 2|3+ 4=&uk3
A& Qo] F AAe] QA EHE TR 04t
Zl

Z40k8-9] data 18]+ KCl 60 mMZ Ha4Es o
| & o] 3o e %= FAI8HACH
MM Dger Fo| §etnt AYET0f o)Xl HE

o -
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- AF 300~350 g Hele HHAd n8Y FAE so-
dium pentobarbital(40 mg/kg, i.p. )& v ] &
Wong 59} W Yoz a3 thEol catheters
A3 ¥ polygraph(GRASS Model No. 79E, U.S,
Aol A4A% pressure transducer(Statham, U.S.
Aol A&sle] HFEHmean arterial pressure:
MAP)#} Autes5 S45tAT 5588 o 2/
LABAIZ] F kRS A FFA g vk 10, 30, 60, 90,
120, 150, 180% Ao 2 HFdst & My 4g &
AstArt.

T AAs F48%2 F, 0.25% CMC-Na2idl d¢
3led 742} 0.5, 1. 2, 4 g'kgE AT, ¥4
=7 0.2 propranolol 100 mg/kgs BUH22 &
odsiict. He ¥y FAHL Hr¥d(mmHg) =%
7] B+ (F57] @G0 /39 Fate] =3
3t

A2 eEA AMER OIS HE - AFE so-
dium pentobarbital(30 mg/kg i.p.)& vk 7 &
heparin(1000 I1U/kg iv.)& F3la Grover %
(1995)¢] wiel wat A& HEst] e W can-
nulag Edel Aslsta g3 Fistl A3E A
%3 Langendorff apparatusel] zj#e] wjda kA
= ¥x3hd 37°Ce] e o 2 At FF (75 mmHg) st
A} FH52 A9 15-F4 (atex balloon)o] v
9 5% cannula®s HAAWG F3 Aol AFYAl
7131 FAdol| A= Y-S pressure trans-
ducerel 9723l isovolumetricdtAl A8kt 4
A& 1587 At HEE g § ojer Y Y
(left ventricular end diastolic pressure: LVEDP)
€ 5 mmHg=E F1 ] 34 F9E A A7zt 59
A A Z T, AE] -2 modified Krebs-Henseleit bi-
carbonate buffer (in mM : NaCl 116, KCl 4.7,
MgSO, 11.1, KH,PO, 1.17, NaHCO; 24.9, CaCl,
2.52, glucose 8.32, pyruvate 2.0)2 Al&3lgd o,
TEE 3TCE FANA T AEES A8k B A
% 95% 0.2} 5% CO,9 & gasE %3l 7 pHE
742 ).

A% % 715 Hdubs(heart rate: HR) 2 @
48 F-(coronary flow: CF)& Plugsys bridge am-
plifier& %3 &A% ¥ E A3 Z Linearcorder® 7|
Z31e] A7) 2 B4 89 7158 Fokstan P

AN 7%71% & H7)13k= parameterQ! 244 gk
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St(left ventricular developed pressure: LVDP)2
#Fd4 Ao %7|¢(left ventricular peak sys-
tolic pressure: LVP)3} LVEDP®] x}o]2 8¢ A&
SIA L o] WEXQl dP/dtE AHEEITE. & Bk o
F%& aortic cannula $°l 32AF coronary flow
probe(&7: 1.0 mm)E ©}83t9 electromagnetic
flowmeter® Z733stAct Ao 2= Ag A 73
o A A& 37°CY Au|del| Fao 2 dAsHA
FAGA ™ HAol &k B o] g =] 9
3 AERQ A ARAR oAFst 3 Agjdod Fx}3
o2 X3t 1071, 1077 107°, 10 ‘i) AL A=
3 5 AszolAd 2EEZ 0.5 mi¥ bolus injection
st

@240 Al 9 £EH0| 0|R= P& - 3
FE ether2 FYUHAIZ F EXEE HWstn 2143
AE A& U 95% O,% 5% CO, gasZ E3H4]
71 37°C Krebs-Henseleit(KH, in mM : NaCl 120.3,
KCl 4.0, CaCl, 1.2, MgSO,4 1.3, NaH,PO, 1.2,
NaHCO; 24.2, glucose 5.5) A28 (pH 7.4)WHollA
RS 3 20 mI 832 organ bath Well @
At ARE vl ThE222 force displacement
transducerdl] @E3ke] LA AFAQA FEIGE
physiograph(Grass Co. U.S.A)A el 7|28 Alut
T 2 759 HgE ZA3E T, ARkre] 7152 wHa
ZHE tachometerg ©]-83}o] physiograph’del 71
&ttt 2 g9 resting tension® FHA 1587k k4 8}
Azt oFE-9] whe-& S8t

AL AT Y FHANAL dAE o
Z(EE FHZINA) a5 E Sfog AMgaton
o] #olg KH $Edoz 3)43}ed 10u), 1008 A&
T oo 2 ALgEqrt.

& 4] Al 59 9 Aukp gigt 2
A9 G HES LA}, )5 A|RE 42 107% 3%
107 107°, 3x107° g/mi9] ¥E2 FAHYPOZ or-
gan bath Woll 71§ & 52 2 Auke: 9ists 53
3led, FolZo) vlE) %= YERATE

HE 7520 #STLI0 0iXls Y& - Guinea
pig(300~500 g) o] A& detste] HE XA wi
24 A 538 AE3Y 3 mi9 tissue
bathell 127 A|Z1t}. Tissue bath® pH 7.4 Tyrode
(in mM : NaCl 120, KCl 4.0, CaCl, 2.0, MgCl,
1.0, NaH,PO, 1.2, NaHCO; 20.0. glucose 10.0)&

4L 3 mi/min® 4AT £22 AFAY L, 4+
0.5°CE FAAHTE H7IA=2 platinum plate
electrode® £3F9] threshold voltage®l 1.581% 2
msE¢ 1 Hz8 27Ae g 6%}t Transmem-
brane action potential2 3 M KCIE H$1A glass
microelectrode(20~30 MQ)E AR&3}d microelec-
trode amplifier(Nihon-Kohden, Japan)® Z#3}
31, phase O depolarization®] maximal upstroke
velocity (V)& differentiators £3l 71235},
ol2]dt action potential ¥ V..@-> CANOPUS
DSS IN software(DSS98 type 32, Japan) %
NEC computerg ©]-83l] Alatataict,

AAIEEIO| oSt &3 - AR ek Al
RN dgedslde a¥E SDA #F
SHRE ¥E2 AM3l] Cho 573 5U& wyos
AvtErE SA4st

Nz vl E AHE oF 1087 g7 A
el e AutEsE £ 9HE<(beats/min) £
At &4315 o0 atropine(l mg/kg. iv.) ¥
o] 58359 epinephrine(5 pg/kg i.v.)& T 3}t31 4l
e g 7153t A¥iE-E atropine Fo] 2o
0.25% CMC-Na%e] d85 F AAE S-3d= Ho
Fo3la o3l dET 1} 24 3t Autergd &4
stk Mg 78-S atropine XA ¥ epinep-
hrineRt-& FAste] F71g HAubgaol tig oHE A%
Aol Aubgse] FrhE wEgE vl g§aetgch?

2to] 0.05 miwel ) BASH o2 feliel gk
Hahalet,

SHRelH¢] Alu54:9) £4& SDA 8Hst 3U
Pz Agste] $BE o 2A7HEC AhYe 2 A
AT T AAE ARG THE 10, 30, 603 747
SEE FASHG ST NS wnge
d A19H5 5 (beats/min)ol tha S AI7kche] A
7185 R GARSE NES 2 JERAT

ol

|

N

¢

12 4n |o oo
on &
o 2

sEdn

B3 & HSUOIMO] OIS
PE 10° M2 558 g9 B8] tele] Qg0
SYRALT} ESBRAA] AR GHE W]
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30 —8— without endothelium
—A— N%nitro-L-arginine 10°M
—¥— Methylene blue 10°M

40

50

% Relaxation (PE 10° M contraction)
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T T T 1
-5 -4 -3 -2
SCH (Log g/ml)

Fig. 1 — Relaxing effects of New Wonbang Woohwang-
chungsimwon Pill (NSCH) on phenylephrine-
induced contraction in isolated aortas of rat.
Each value represents mean+S.E.M. of 4 rats.
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Fig. 2— Relaxing effect of Wonbang Woohwangchung-
simwon Pill (SCH) on phenylephrine-induced
contraction in isolated aortas of rat. Each
value represents mean+S.E.M. of 4 rats.

L-NNA 107° Me]t} MB 10°°
M HH 2 NO A4S A3 dejolA Baslo}.

A et Q-3 de Ayl o] &3
H2F5EQ 1072 g/mIolA PEd o3 oS of
3oy e f-Fel wEl 51.0+£5.2%9) 47.3+8.9%
T 33.4+5.0%% 34.246.7%2 242+ Akl
L-NNAS®} MB9] AAeE F A4 25 "3 o|ehtt

ol FrolAQl 4% 4 ZhFigs. 1 & 2). F,
g FEToNA M-y e} AueagA
< WM 2] FFU NOsSH #gle] ozt e &
SRRt

A Ee] SAAR EE
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£
1]
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K]
& 60
2 —O— 26 mM KCi
— TEA 5X10°M
80 - —&— Glibenclamide 10°M
—— 60mM KCl
100 -
[ T T 1
5 -4 -3 2
NSCH (Log g/ml)
Fig. 3— Effects of New Wonbang Woohwangchung-

simwon Pill (NSCH) on contractile responses
evoked by 25 mM and 60 mM KCl in rat aortic
rings. Effects of TEA and glibenclamide are ex-
pressed as percent of the maximal response to
60 mM KCI. Each value represents mean+S.E.

M. of 4 rats.
=
2
2
2
(.-
&
- -©— 26 mM KCi
° —— TEA 6X10°'M
—A— Glibenclamide 10°M
80 — —¥— 60mM KCI
100 -
T T T 1
-5 -4 -3 2
SCH (Log g/mi)
Fig. 4 — Effects of Wonbang Woohwangchungsimwon

Pill (S8CH) on contractile responses evoked by
25 mM and 60 mM KCI in rat aortic rings.
Other legends are the same as in Fig. 3.

ole]gt Fyhol¢k a¥el K' channel®e] #HHAE&
lst7] AEiM Ao K 58 25 mM¥ 60
mM= F7HA FHE FFAZ T, 9334
A ke 4 Ao olghibeg Flsla KT
channel ZF2A & AHE-3te] o] ehik-go] A== A
£ @l K channel b9 23 ATP-sen-
sitive K* channel 2}gtA¢1 glibenclamide®t Ca®'-
sensitive K™ channel Z&A¢! tetraethylammo-
nium(TEA) & AHESIILE. 7 AlAlE 25 A £
9] KCl FEd0= BAIglo] 107! g/mi o] 4toll A o]k &
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o] - A - 1Y - S

& JehiE, 1072 g/mielA 60 mM KCIZ 58
a2 st 87.7+£2.2%9 84.3+4.2%] H1
A &EFHEZ 2z ekl o o]2idt dgo|gute o
TEAY glibenclamidedll <& 432 wkz] ¥giv}
(Figs. 3 & 4).

Aty weggdde] Ca®’
channel& Apdtsle] ol a8 Jepd 7154
< &elsl7] Y8iA Ca**-free Krebs £l KC1 60
mME AH2 G T AEA] Ca¥' g 0.1904 5
mM7HA] HAAH o7 ZIAZ o Yepde da 3%
o u]x]E F AAY FEgS =R ARy} T
AA 2T 107 107% 1072 g/mie] AA = dxT
o Hlgle] Ca®’ o2 FEF FE& FrEHOE
AAsdtt. 53 1077 g/miel A= KCl 60
mMe] FEX 2 Yeplle i $59] 109.7%°) 3l
Féh= 5 mM Ca’ 9] 58 7h2t 24 5% 9 24.0% =
A A} Figs. 5 & 6).

MEYM DEE 8F9| (ISYUHA endothelium-de-
rived contracting factor(EDCF)0}| 2|8t & 2~Z04| O|
= g

SHRe] %= EDCFE fralstd e 245

120
= 100 |
E
8
= 80
g —O— 26mM KeI
° —— NSCH 10* g/ml
t 60 —A— NSCH 10”g/m|
L —w— NSCH 107g/ml
=
o
8 40 4
s
£
o
(3]
2 20

0 —
1 T T T 1 1
¢} 1 2 3 4 5
Caicium (mM)

Fig. 5— Inhibitory effect of New Wonbang Woohwang-
chungsimwon Pill (NSCH) on CaClsrinduced
contraction under 60 mM KCI in isolated aor-
tas of rat. CaCl, was added cumulatively from 1
mM to 5 mM in Ca’-free Krebs solution. Re-
sults are expressed as percent of the maximal
response to the 60 mM KCI in Ca®*-containing
Kreb’s solution. Each value represents mean=
S.E.M. of 3~5 rats.

—O- 26 mM KCI
—— SCH 10*g/ml
—A— SCH 107 giml
—¥— SCH 10%g/ml

% contraction to KCl 60 mM
o)
=]
I

T T T T T 1
0 1 2 3 4 5
Calcium (mM)

Fi

g. 6 — Inhibitory effect of Wonbang Woohwangchung-
simwon Pill (SCH) on CaClrinduced contrac-
tion under 60 mM KCI in isolated aortas of rat.
Other legends are the same as in Fig. 5.

Hol 7hag]o] Fe] vk S njAdAH o & Jeh =
ul ) Algukeag s Qhesgaldol ol
EDCF #-2lel v|X= 988 SHR §4 el 4
HEgh F AAE 104 10°, 1077 g/mies A
glo] Fxol up2 dgolgh vhe-g BAERE o, Wiy
7} o= tE o)A acetylcholineol] €3 W] e]&A
& tjdle] FroEA o R AL eI

2. 107 M acetylcholine® 2 53 £2uk-g0) o3}

50 1 —&~ Control
= —l— NSCH 10* g/mi
E —A— NSCH 103 g/ml
3 40 4 | —y— NscCH107gimi
o
¥
° 30
c
L
B 20
£
[
8
- 10 +
0 -

[ T T 1
-7 -6 -5 -4
Acetyicholine (Log M)

Fig. 7— Inhibitory effect of New Wonbang Woohwang-
chungsimwon Pill (NSCH) on acetylcholine-in-
duced contraction in isolated aortas of SHR. A~
cetylcholine was added cumulatively from 107"
M to 107" M. Results are expressed as percent
inhibition of the contraction to 60 mM KCI.
Each value represents mean+=S.E.M. of 4 rats.
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50
—O~ Control
i SCH 10*g/ml
E 40 | | & scH 10 giml
o —9— SCH 107 g/ml
w
o
¥ 30
8
s
2
S 20
g
c
8
2 10 H
0 -

f T T 1
-7 -6 -5 -4
Acetylcholine (Log M)

Fig. 8 — Inhibitory effect of Wonbang Woohwangchung-
simwon Pill (SCH) on acetylcholine-induced
contraction in isolated aortas of SHR. Other
legends are the same as in Fig. 7.

o 60 mM KCIZ #d3 88539 42.4%7) =59
2Tl Hlste F AAlE 107 107° 1072 g/miciA
Z}Z} 38.8, 15.0 2 0% 40.1, 16.1 2 0% = =&
2] @S A adE VePUtHFigs. T & 8).
EDCF9 slu2 Azbs= PGHy®} superoxideo
og dipSubgol tigh F AlAY 28-S A
B7] 93te §5 diewe] e g A Aste PGH, &

70
60
50
40
30

20 —

Control NSCH 102g/mi  SCH 10 g/ml

Fig. 9— Inhibitory effects of New Wonbang Wochwang-~
chungsimwon Pill (NSCH) and Wonbang Wooh~
wangchungsimwon Pill (SCH) on prostaglandin
endoperoxide (10® M)-induced contraction in en-
dothelium—denuded aortas of SHR. Results are
expressed as percent inhibition of the contraction
to 60 mM KCl and shown as mean+S.EM.
from 4 rings of different rat (*p<0.05. **p<0.01 vs
control group).

% contraction to KCI 60 mM

-
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£ xanthine % xanthine oxidase(superoxide gen-
erating system)& 7I3td #5& {23 F T+ AA
o] AAME 7t AW FEgE = A& golrirt F Al
Al 2% 10 g/mi9) AHelE W9 E AA% SHRY
5@l A PGHol 98 758 F-4UA A8t
t}h. PGH, 10°° MollA ti232 61.1%9] &3¢S
YeEE 2934 dy) adeaadd A
A E PGHoN &3 58 717 5.3%9) 3.8%= 7+
2AFHTHFIg. 9). 3, J=E A A% SHRY e
o A} superoxideol €3 E@ArEH-g-o tisle] F A
Al 25 107 g/miolA S0 dAEAE ey
2t} Xanthine oxidase 107" IU/mioM tzze
86.2%° +FWHEE JERNEY F AAE supe-
roxideo| 93t 3-8 4.2%9) 2.5% % AAstAT}
(Fig. 10). o]ZA2 AL4-834 U7 A3y
Y] FYsHA superoxide anionol &3 &% 2
ghrhs AR & AJALSHL

MEY nEer #Fe] el ¥ AUESs o|Xl=
HE

B ARelM ARES HHA mESY dF e e
172.9+2.0 mmHg= A7 #85(120.0+£2.0 mmHg)°ll

100
£ s0-
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!g 60 | |-—m- scH10%gml
=
2
$ 40—
£
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1<}
< 20 —
2
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f T 1
3 2 -1
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Fig. 10— Effect of New Wonbang Woohwangchungsim-

won Pill (NSCH) and Wonbang Woohwang-
chungsimwon Pill (SCH) on contractions in-
duced by oxygen-derived free radical in aortic
rings without endothelium from SHR. Con-
tractions caused by xanthine oxidase in the
presence of xanthine (107 M) were inhibited
significantly by NSCH and SCH. Results are
expressed as percent of maximal contraction
to 60 mM KCl and shown as mean+S.E.M.
from 4 rings of different rats.
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Hlg] @3] ol o|g B B A9 HFEE0|
SHRYS #RIstdth. T3 vehicle?! 0.5% CMC-
Narhs Fogk A 183t FNME Ak
ot 9 4lubEare] Wyt A9 giglar ole] Etat A
4rE57t vehicleS Foix] 92 A3 8L BF o
T FAEIG o R o] oM o8 RT o E B9
th A2 4 98 Foj gkl A Fto] o=
A vERien, 1000 2 2000 mg/kg TS
12083 15081, 4000 mgkg F9TS 60%,
1208, 180804 4z} izl vlsle 2490 A4 &
ol ZAFATHFIg. 11). FAdNZT< propranolol
100 mg/kg FodwrS "eto| hadhes AES HYou
iz B3l f-o AL YISITh Ak olojAls
500 mg/kg FowollA Fo33F 12080, 1000 mg/kg
FojFdME 90EFHE 1808714, 2000 mg/kg ¥
ool M= 15083} 180404, 4000 mg/kg Sl
AE 60EFE 180E27F4] oA Avtss 7t
el tHFig. 12). propranolol $o#& %o 1025 5-
B A Aol A thzatel] vlste R A1 AEtErrt
AaE A,

e BoEn Al Fo7
3} B152E A "t Aebert AasEde s T oA
Zke] 28 2bol= fltH(Figs. 13 & 14).
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Fi

g. 11 —Effects of New Wonbang Woohwangchung-
simwon Pill (NSCH) and propranoclol on mean
arterial pressure in conscious SHR. Each value
represents meantSEM. of 8 rats. ("p<0.05,
**p¢0.01 vs control group)

420

390

330 1

Heart rate (beats/min)

—@— Control —O~— NSCH 500 mg/kg
1|—%— NSCH 1000 mg/kg —>— NSCH 2000 mg/kg
—i— NSCH 4000 mg/kg —1— Propranolol 100 mg/kg

Y S ——
0 30 60 90 120 150 180
Time (min)

Fig. 12 — Effects of New Wonbang Woohwangchungsim-
won Pill (NSCH) and propranolol on heart
rate in conscious SHR. Each value represents
meantSEM. of 8 rats. (*p¢0.05, **p<0.01 vs
control group)

oS AR R0 CHE Y&

At SeREALY A7 2
HEEH ERIF HA= FFS Gotrr] 95t
LVDP, HR, CF$} (-dp/dt)/(+dp/dt) 55 718314
LVDP$} (-dp/dt)/(+dp/dt)¢] &} Table [ viet
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Fig. 13— Effects of Wonbang Woohwangchungsimwon
Pill (SCH) and propranclol on mean arterial
pressure in conscious SHRs. Each value repre-
sents mean+SE.M. of 8 rats. (*p¢0.05, **p<0.01
vs control group)
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Fig. 14 — Effects of Wonbang Wochwangchungsimwon
Pill (S3CH) and propranolol on heart rate in
conscious SHRs. Each value represents mean
+S.E.M. of 8 rats. (*p<0.05, **p<0.01 vs con-
trol group)

Wdeh A Adee LVDPE oo 1]s)
1009H M A7kl = W37t gl o 30u9} 10w 34
o ojalol Zbz} 29.9%9} 37.1% 7Adhs SAAHE R
£& Jehfo] EAIHCE §931 Apo)E BT} Yut
THEALE v 49E 5o T AA D= &
UL ztolE HolA] ghslrt, 4l29] ojgdelg U
ERUlE (-dp/dt)/(+dp/dt) et AeHss 2 AdFae
FoE o= Tt v utet Fojol vjsh A

40
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—@— SCH

30

20 ~

% Change of Contractile Force
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Fig. 15— Effects of New Wonbang Woohwangchung-
simwon Pill (NSCH) and Wonbang Wooh-
wangchungsimwon Pill (SCH) on contractile
force of excised atria in rats. Results are ex—
pressed as percent change of value before
drug treatment and shown as mean+S.E.M.
of 6 rats.

A2 7HA3IH o n F AR 913 2ol gt
H@FAUO| Aldtse 9l &E30) 0|X= Qe
Ay dn G Aol 79 HE

Al Al AHA FEe HESIAL Figs. 15

& 1694 Hi= vle} o] 299334 de AFE3

o B e AE 4l dis 3x107° g/mie) &

E7A e g Auke] ofgko] gidiodt 107° g/

mle] F=AAM = 23.7+16.7%9) F£24 215 285}

@Hom, o] wf §IAH o Aubg= 10.7+1.9% % 7

Table I — Effects of NSCH and SCH on cardiac functions of rat in Langendorff preparations

Parameters Before Vehicle 107 3x107° 107* 3x107? 107!

LVDP (mmHg)

NSCH 83.20£5.16 80.40+5.30 78.50+4.12 73.30+4.55 68.90+545 5830+7.09 52.30+7.05

SCH 90.30£4.74 86.40+4.69 84.60+4.67 81.80+4.22 81.90+4.14 57.80+591 53.10+6.60
(-dp/dt)/(+dp/dt)

NSCH 0.75£0.04 0.75+£0.03 0.74+0.03 0.72+0.04 0.69+0.03 0.61+0.06 0.54+0.06

SCH 0.78+0.03  0.74+0.03  0.74+£0.03 0.72+0.03 0.67+0.03 0.60+0.05 0.56+0.05
HR (beats/min)

NSCH 279.6+£12.7 275.6x12.6 275.3%x12.9 27594125 2774%+139 273.7+12.3 2725+12.4

SCH 315.6+11.6 311.5+11.8 3104+11.6 310.2+11.4 310.1+11.8 308.1+11.8 307.8+11.8
CF (ml/min)

NSCH 16.94+0.49 16.80+0.51 16.72+0.49 16.53+0.49 16.43+0.46 16.30+0.51 16.22+0.51

SCH 16.99+0.47 16.92+0.44 16.69+0.43 16.57+0.43 16.35+:0.46 16.13+047 15.84+0.51

Data are expressed as mean==S.E.M. of decreasing percentage vs values of predrug treatment for 10 rats in each

group.

LVDP. left ventricular developed pressure, HR: heart rate. CF: coronary flow, NSCH: New Wonbang
Woohwangchungsimwon Pill, SCH: Wonbang Woohwangchungsimwon Pill.
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Fig. 16 — Effects of New Wonbang Woohwangchung-
simwon Pill (NSCH) and Wonbang Wooh-
wangchungsimwon Pill (SCH) on heart rate
of excised atria in rats. Results are expressed
as percent change of value before drug treat—
ment and shown as mean+S.E.M. of 6 rats.

ok -] 9ol QlolME 3x107° g/
mio] XA HEAe) thal] 28 2 Ak
3go] glout, 1072 g/mi8l FEME 27.0+1.2%
o] £&9 Z71E 2o, whpHog Aukes
10.3+0.9%2 245Ut = A9u+33gHdd € 4
wog A B 3x107° g/ml FEAAE HE 94
e} Aukaro] g ko] it vk MY e Foia
(107 g/ml) QAHQL ol WA Fajel &9 WA
295 ERRAT

HE 7roe RS0l nixl= I

Ategddd 2 eI T AAe A
= Ao e G AA g os A4%
F 9E FEU 107" g/mi oSl E BF obRH o

g xR e o, 107 g/mig) FEAMNE
oha mokek BF AN AAMRIHAPA, Vi B RMP
ZH2)7h vehr] AlERr v, B fel o) glsie

w T AA 7 Alol= BolZ eIt In vitrod] AF
2 3¥E(107° g/ml) ZAsIME 2EAY 7
parameter?! APA, V... RMP2] ®H3gl&o] 5 AA|
55 FA13 AR AdAE 59 AdAENE
el 3, 5dA71HAPDY ® 25 #4s)
= @4g Bglon, 1 74 AEE A4

Aol lolA B& ZA Yebtth(Table 1I).

A AIgziof Chst Fat

Atropine 12]% ephinephrine $o & A¥lEFE
Z7IA 2 FH G E Fig. 17914 B3 vhe} o] Al
uk-2H A9 10 mg/kg® 20 mg/kg FolwolA] 2zt
148.1% % 120.8%9] A5 Z7H&2 dx2T3 ¥
st BAH AL oy AR Ags B
B3, 5 mg/kg FATNME 152.8% 9 4A¥HE4 F7t
&2 thzT v AAER 8-S Jehigict. 4w
$EAANLYE 5 mg/kgdt 20 mg/kg FowrelA] 24z}
77.4% 2 91.5%<] A4 F7HEE d2TTH 2o
7t o), 10 mg/kg FolToll A 43.4% 2 s
T SV R gzt vls) o)A gl AT A4
EAE VERGAT

34 28y dAFH A= vehicle?) 0.25% CMC
9] Bojg AubgS4 Wslgo] Rojdn) vjasle] Fo
10, 30. 60% Fo zZ}zt 5.4+2.2, 6.9+2.1, 7.7%
1.5% S7k= JEbd, ol8 tixFo g st 4uts
o] wskeg viwstgot. Al a3AdAdYe 500
mg/kg FHTL FAF 308 L 6080 AlESe
Aago] dizFd HE feolHor AU,

Table II— Effects of NSCH and SCH on action potential in isolated papillary muscles of guinea pig

Groups Dose (g/ml) RMP (%) APA (%) APDy (%) Vinax (%)
107 -0.8+0.77 0.2+0.23 -1.1+1.05 -2.5+1.57
NSCH 107° -3.4+0.64 -1.3+0.41 -45+1.93 -4.3+0.71
1072 -12.2+1.31 -9.510.82 -15.0+6.14 -16.8+6.20
107* -1.5x0.77 -0.440.20 -0.7+0.26 0.1+1.83
SCH 107 ~17+0.98 0.0+0.84 0.7+0.77 ~57+2.99
1072 -9.4+1.71 ~-7.4+1.40 -5.0%+4.70 -17.2+2.82

Data are mean = S.E.M. of 3 rats.

RMP; resting membrane potential, APA: action potential amplitude. APDy: action potential duration at 90% re-
polarization, V.. maximum upstroke velocity at phase 0. NSCH: New Wonbang Woohwangchungsimwon Pill,

SCH: Wonbang Woohwangchungsimwon Pill.
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Fig. 17 — Inhibitory effects of New Wonbang Woohwan-
gchungsimwon Pill (NSCH) and Wonbang
Woohwangchungsimwon Pill (SCH) on palpi-
tation of the heart. Data are shown as mean=t
S.E.M. of 5 rats. Significant difference from
control group values (*p<0.05, **p<0.01).
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Fig. 18 — Effects of New Wonbang Woohwangchungsim-
won Pill (NSCH) and propranolol on heart rate
in conscious SHRs. Significant difference from
vehicle group values (n=5, *p<0.05, **p<0.01).

2000 2 4000 mg/kg Tl AAME FAF 602
o) Aubzaol wiglgo] foHoz FastAHFig.
18). 1934 AMY 500 mg/kg FAITL FoF
10858 608714, 2000 mg/kg FATS FHF
60l AetEe] walgo] ol vlste Fo4
o7 74t} A= F<l propranolol 100 mg/
kg FoHTE 5o 108FHE 6023717 xwe]
kg Halgol f-9jH2l alol & HATHFig. 19).
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Fig. 19— Effects of Wonbang Woohwangchungsimwon
Pill (SCH) 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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