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Abstract—In order to investigate the pharmacological properties of New Woohwangchungsimwon Pill
(NWCH). effects of Woohwangchungsimwon Pill (WCH) and NWCH were compared using various ex-
perimental models. In isolated rat aorta, NWCH and WCH showed the relaxation of blood vessels in
maximum contractile response to phenylephrine (10"°M) without regard to endothelium containing or
denuded rings of the rat aorta.” Furthermore, the presence of the inhibitors of NO synthase and
guanylate cyclase did not affect significantly the relaxative effects of NWCH and WCH. NWCH and WCH
inhibited the vascular contractions induced by acethylcholine, prostaglandin endoperoxide or peroxide
in a dose-dependent manner. In conscious spontaneously hypertensive rats(SHRs), NWCH and WCH
decreased significantly heart rate. These, at high doses. had a negative inotropic effect that was a de-
crease of LVDP and (-dp/dt)/(+dp/dt) in the isolated perfused rat hearts, and also decreased the con-
tractile force and heart rate in the isolated rat right atria. In excised guinea-pig papillary muscle, these
had no effects on parameters of action potential at low doses, whereas inhibited the cardiac con-
tractility at high doses. Furthermore, these had a significant inhibitory effects on heart acceleration in
normotensive rats and SHRs. These results suggested that NWCH and WCH have weak cardiovascular
effects, and that there is no significant differences between two preparations.

Keywords [ | New Woohwangchungsimwon Pill. Woohwangchungsimwon Pill, cardiovascular system,
SHR. negative inotropic effect. action potential.
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AFNA18(3. 75905 d85dEe =24 Px 202
mg, A% 70mg, ZeF 60 mg, #F 60mg.
mg, %% 60mg, 47 50mg, 2% 50mg, +% 14
mg. *eF 282 mg, o4t 97 mg, 3 100 mg. A
100 mg, 534 70mg, okl 70mg, WEEF 60
mg, ®WE 30mg, 27 60mg. A& 50mg, 3 50
mg, AZF 50 mg, &3 41 mg, 442 35 mg, A% 30
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mg ¥ [-muscone 1.5% ¥ 5 mg(j-muscone2®

75 ug) 1S 7PEsHAl Hvt

ajeha] B Aol of AR AgHE
—%wmu Bl v A= e, Wk ENL 71
9 A0 e G Soll telod W EHAYS
Ans.
NI
NEsE

HAHEEZ 34 #F(Sprague-Dawley)®t guinea
pig(300~500 )= AHHYFEEAE A, 13~165F
Hel AF 300~350g Axe] HMAY n¥EY HFH
(spontaneously hypertensive rat: SHR)<= Har-
lan Sprague Dawley Co.(U.S.A)E F¥ Fgwto}
B2 o]l AT T ARSAA dFYeld A
SAIZ &, debdElE SEEte] ) AT EES
Asie] Ayl AR e T8 A&TAL 124
A FxH (oA 8ARE 2% gA7HA]), &
300~500 Lux, 23+1°C, ®§7] 10~188l/hr, &%
55+15%¢] Z7A3}A polycarbonate AFSHRHW
280X L400 x H170 mm)oll 3ube]¥ gof A1&3}dch,
18 AR (A 9 s AREA A ke A
Hof AH&-2}3ict.

A9

ARZAIR W Al

A4 A7 LA AL ZAF-AE)ANA Al
H AL 7 Agiel) wet %ﬂﬂiﬁlo}@ ARgEIR o,
prostaglandin endoperoxide® v|= Cayman
Chemical AlollA 7431993, 29 phenylephrine,
acetylcholine, indomethacin, xanthine, xanthine
oxidase, tetraethylammonium, glibenclamide, a-
tropine sulfate, epinephrine bitartrate. heparin %
sod. pentobarbital 59 A&l AHS3 BE A|FES
Sigma Chemical Co.(U.S.A.)¢] Alekg ARE3

BT £% LiEYoiMS) oj2tutE

A7) AFE 243 A FFHE FEFSh]
AL AZIE ANEEEA A4t shel B S —‘é
shir, 95% Akl 5% olitatetae] TE7|AE 23}
H ice—cold Krebs(in mM : NaCl 118.3, KCl 4.7,
MgS0O, 1.2, KH,PO, 1.2, CaCl, 2.5, NaHCO; 25.0,

>
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EDTA-Ca 0.016 and glucose 11.1) &5dlo] &3
o}, o e gl e Agtxa 9 A 5&
AAsI AN Krebs 95 oA ZHo] 2~3
mm¢ ¥ ring FE& HESICH WHrt Qe ¥

BEE dd U lE USIAES HEE H319 &
& ol xhFo] 7heiAA] FEE Folaict. Wulrt
e TP BEL2 g A & T W Folwlol
Krebs ¢Fdoz A4 AEFo] ol 334 10~
153 A% AAA dHdE AAXNHT wEAR
ring BE-2 @ Wl 2p=0] 71AA] YrE Fe
A Krebs &% 10 mi7F A3 organ chamb-
erdl @53} organ chamber W9 Krebs &54&
heat/circulator(Model 73, Poly Science)& ©]|-43}
o 37°CE $-AA 7| A&EH o2 95% 4has} 5% o]
Atgteraol EEIAIE FFEACHpH 74). 3
ringe 83 F19) stirrup g ©]-8-38t] 1A=
8H-9) stirrupe organ chamber W2 holderol %
ZAE 3, A9 stirrupe 10cm Wele] Aoz
holders} HalalA 1§ H, zelol ©3] isometric
force transducer(Myograph F-60, Narco bio-sys—
tem) 2] 7Hx710) A= o] el FHAMUSL trans-
ducer coupler(Type 7173, Narco bio-system) & %
) physiograph(Trace 80, Narco bio-system)2] 7]
Ex)o) 7|ZEHEE st B A A 60 oA
ukz)3le] J& Ao mEel g atal 27] 308
2oz A ringol AHAHLE FEHE Fof rest-
ing tension®} 2goll =23 EE st

AP 3HAY 25%10 ' g/ml stock
solutione A=z&7] &l 3.75g(13h) & M- F 14
ml2] Krebselolh &, f-5-& AH&-3to] Zolra @A
71 T2 10 ml organ bath®ll 400 pIE 7}8l& 759l
= bathW) %7410 “g/ml, 40 g 71& ZAfole
10 g/miel HA AzdAt AsEe Hfole
stock 242 s|A5le) A2

AFEF S| Pl avks Wit AU £&
AAE B ring TS phenylephrine(PE) 10™°M
2 F2X7 ¥ Krebs &3l 521 F AAE 247
Aerg 715t 4 FEikeFAS ot duR
ket

a7t EA3h= gl o]ghikgo] T elE
o|k1A4]1 nitric oxide(NO)2 freloll 43k A1A
3218}7] Y3t soluble guanylate cyclase Al

£o ot ox

methylene blue(MB) 10 Mot} nitric oxide syn-
thase J#AQ Nnitro-L-arginine(L-NNA) 10 °
M= e 7z} 3027 Al st F F Ao L3
Soll 9J3t o) ghut-g-of WsE BABIHT

NFFAGET TR gelghigel K
channel®] 7i7ol 2l& AJAE &elslr] 913 28
o4} 25 mM KCl 2 60 mM KC1 £42 A4 Krebs
gFolo] 2AoN KCI19) FEE F7MIA APs
potassium =7} J %% & F osmolaritys ®7+7|
98] Z71% potassium FEE NaCl 8¢ 555
A AzsET. AZE 25 mM L 60 mM9)
KCl £4& 37°CollA 95% A9} 5% o] 3leta &
rhas 283 LA A(pH 7.4) B¢ P@ol &
4=5]o] 9J& organ chamber WH¢] i3} watgto
ZA KCll 9% 58 F=3tHth KCIZ +5¢ ¥
# Ja2o F AAE FHEER 7Fle] e ol
ulg-8 #&3lw K channel A1) tetraethy-
lammonium(TEA) % glibenclamide® @& WA
213 o ojukg-o] WislE T

2933493 S84 Le] ool Ca”
channel®] 77l 2% AAAE BA317] A% 29
& Y E AAF oA KCl 60mM= g 5
A7 3 5 Al o] kbS8 EFIA voltage-de-
pendent Ca’* channel 849 44l 347} &= A&
stk w3 22ld a9 YN Ca’ free
KR 404 9] 60 mM KCI134 CaCl, 0.1, 0.5, 1,
252 5 mME FE $EEH FE5E njX
e FAA e A anE AR

MMM Dot #15|0| [HEHOIA| endothelium-deri-
ved contracting factor(EDCF)0ff 2|8t @as=0f 0|
Xl gg

300~350 g =2 SHRE AHE-8le] Rl sW &
BEELEL vrEo] AU 3] IS
#astd . Acetylcholine® Wujol@&4 £Zuh8o

3 A golME SHRO the® ring Eo] S
organ chamberol L-NNA 10 ‘M3 z G27ES
AW e)dta, 308 ¥ acetylcholineoll thah +3 &3
F& kST NG do] ZF FETES] ArE AR
HE FREH o2 B

Prostaglandin endoperoxide(PGH,) ¢ 458k
o thaiA = W& Al AT SHRY HE ring F#0]
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o]2li= organ chamberdl zt 4ETES 7
30% ¥ PGH,(10 "M)¢} 5ukg T4 S dof
o] A &3 AR}

Oxygen-derived free radical®] 4% 8h-8-ol| i3]
e y9E AA% SHRe 59 ring E#o] 9
2= organ chamberdl Zt ¢FETFE2 7}8lal xan-
thine(10 *M)< 7133 158 ¥ xanthine oxidase
(10 °~10 'IU/mDE ¥& £F o2 rlsied A4l
oxygen-derived free radicalel 2|3t s=5utg =
dof F ARl AAEAHE BASIAT o] &
$9] data e KCl 60 mM=Z H 522 o
F o] & a3 %= BAISHY )
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MM TR0 EiFo| Wetn) AluEoll 0lXls e

A% 300~350 g ) AAAY n¥e FFE so-
dium pentobarbital(40 mg/kg, ip.) 2 vFAAIZ &
9% digEds T3 i oisAgeA SP28
catheter(Natume, Japan)Z A3l 2 vijH &
ol 4] SP56 catheterg #3+e F3] mid scapular
regionoiA & wro g 1o Ugic}. o]u) catheter
¥ heparin £H4(100 [U/m) o2 A9 YUY &
AN A3 HEH TR 24X AAF HYE R
YEs] A8 dEs el HEE  catheter®
polygragh(GRASS Model No. 79E, U.S. Aol 4
2% Gould pressure transducer(Statham, U.S.
Aol H&ste] HydY(mean arterial pressure:
MAP)# A& ZASNY 588 o 22U
QF st L AHGATF S AFFAE T 10,
30, 60, 90, 120, 150, 180% 7tHc2 HFPL L A
HESE ZAsign B

5 AAE= 0.25% sod. carboxymethyl cellulose
(CMC-Na)¥ol| @83t 2424 0.5, 1, 2, 4 g/kgE 7
TRASG e, SFHUFTOSE propranolol 100
mg/kgE TUHER T3yt Ha G A2 H

/39 £t SAsH ., ANEF FE2 2%

H54=(beats/min)ll F3ld S48t}

A0 AR Ot 38

A E sodium pentobarbital(30 mg/kg ip )=
722120 % heparin(1000 [U/kg iv)e Sodsha
Grover 5'7¢) whol w2} AL H&aigirt. &, 7
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#ell cannula(PE240)E A93H3 rodent ven-
tilatorg ©]&8} AFZTEFE AFIM in situ FefA
HEDY cannulag dlsde] 4dstn J34 BFE)
o] A2 AZa} Langendorff apparatusol] A%z
g n A Bojgde BHad 248 AAST 4
4 &7/ (75 mmHg) 8kl A A4 R Z3hd 37°Ce] A
Ho 2 AR3A) Aeedd FRrF ELFY1:1 v/v)
o2 A aFFAH(atex balloon)s wigde 2%
cannulag® HAAWE T3 F4d WUAI7IZ FA
o AgsE #4494E isovolumetricstH 43817
A8 pressure transducerd] |AA3Eh AL
1587 8 HEE 3 ¥ o|8r|d At left
ventricular end diastolic pressure; LVEDP)Z 5
mmHg2 51 o] 34 B3& A A7)t 5 74
AlZch AEde modified Krebs-Henseleit bi-
carbonate buffer(in mM : 116 NaCl, 4.7 KC1, 1.1
MgSO,, 1.17 KH,PO,, 24.9 NaHCO,, 2.52 CaCl,,
8.32 glucose, 2.0 pyruvate) & AHE3IH oM, 2=
3T°CE FANA T2 A¥S A Pdh= 5 A% 95%
0,8 5% CO,9 £ gasE F3l o] pHE 74% 3
art.

A% 5% 7153 Avhs<(heart rate: HR) 3 &
285 (coronary flow: CF)E S4sle 24715 2
W 29 715 GrpelEn P AR #5758 3
7}8H= parameter?] 44 TS (eft ventricular
developed pressure: LVDP)< 344 Adl 437]
& (left ventricular peak systolic pressure; LVP)
7} LVEDP9| zlo]22E] 4AH&3tgn ofe] nmEx|l
dp/dt= A&t & WY dFF2 aortic can-
nula 9ol 3AE coronary flow probe(&7 : 1.0
mm)E °]-£3} electromagnetic flowmeter® %
Epit=3

AAE A & F ujALgE 3 o 50 mig e
Aol W stirringdt tHE 1F A7 & 18 o
o8 PdEHo] WA3l= AL U] Y3 g2 e o
PAZ ojnsidon Mdoz 3x107, 107, 3x
107,107, 3x10°°% 10 %4 SX5ted HdAg Mz F
AzEoA 12 0.5mM bolus injectiondld T},
Plugsys bridge amplifier& 3 x2]lg 7€ A3 E
Linearcorder2 71&3}t}. 439 25+ A9 A 7]
el AA AE 37°Ce) Aol 2Fo2M U3}
Al A8k
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@AYol Al 3l a0 0jXl= FE

AFE ether2 FYvHHAZ F BFE Hrjsta
A& AFE HES o, 95% 0.9 5% CO, gas=
E3tA71 37°C Krebs-Henseleit(in mM : NaCl
120.3, KC1'4.0, CaCl; 1.2, MgS0, 1.3, NaH,PO,
1.2, NaHCOQ, 24.2, glucose 5.5) A&1&A(pH 7.4)
Wl A $-AEkS d7)sle] 20 ml 849 organ bath
Wl sl $4ure wid th2%2 foree dis-
placement transducerell sl $-AHe] 2453
3l =Z4k-2-g physiograph(Grass Co. U.S.A.)/ll
7)1 Eato] Autg l 54 HlE 4R
9] 7182 "atg 2E tachometerE ©}-83}¢ phy-
siograph’dell 7123ttt 2 g9 resting tensions
FuM 1587 ekgEiazl & kol kg FA%
At

AgAYd 2 L3HNLE NFE BT F
Krebs-Henseleit(KH) $+%4 50 ml S #&3te
AzsRct AE A AFH F5EH 2 AUy
o g AWM JeE RS, o] A nE 47
1074 3x107% 107° 3x10°g/mi®) $ L2 FHYo
2 ogran bath Well 71& & 52 2 Ak AglE
ZAs}o], FoJ o uls) %= JERAAT

.
A

& F52 @S82 okl HE

Guinea pig(300~500 g)2] A E WL ddste] Hd
AALE Wz $AAY §FEE FEsd 3mid
tissue batholl A A)Zt} Tissue baths pH 7.4
Tyrode(in mM : NaCl 120, KC1 4.0, CaCl, 2.0,
MgCl; 1.0, NaH,PO, 1.2, NaHCO; 20.0, glucose
10.0)89%¢ 3mil/min®] YA FEZ AFATIL,
34+0.5°CE HFAANHT. A7IAZL  platinum
plate electrodeZ £3+9] threshold voltage®] 1.54)
Z 2msEQ 1Hze) 27 o2 A2ttt Transme-
mbrane action potential2 3M KCI= A4A
glass microelectrode(20~30MQ)E A3t mi-
croelectrode amplifier(Nihon-Kohden, Japan)®
#2431, phase O depolarization®] maximal up-
stroke velocity(V,.,)¥ differentiatorg %3} 71%
slgich o]2]3 action potential ¥ Vo @&
CANOPUS DSS IN software(DSS98 type 32,
Japan) ¥ NEC computerZ o]&3lod Aibetg e
] AP A3E meantS.EM. 2 YERIITH

AHEETION Chigt 22}

AAZA g N ¢ AL +FgHde] 2
£ SDA 879 SHRE HER A3t #aAsTh
A%F 330~380gel SDA #FHE sodium pen-

tobarbital(40 mg/kg i.p) = "X ¥ €5 =S
g 235 318 e FB/HA catheter(SP28, SP
56)% Atglslol Alutea SA0l o] gslg o, 2 8%
E A W-G 58 AHNY W7 catheterE Aol
ok2-& BoJalgitt. oW Z} catheter™ heparin £
(100 TU/ml) 2.2 A sict.

92 e F W] H4H catheter® 2-channel re-
corder ‘GEMINI (UGO BASILE, Italy)®| strain
gauge preamplifiere] 942 blood pressure tran-
sducer(Life Science, U.S.A)ol A48t 2@
o upFE AHE o 1087 QHAEA 7|3 el
A o] AuteE B vhe4(beats/min) 2 A3t
ZA8ld oM atropine(1 mg/kg, iv)g §o 58%F
o} epinephrine(5 pg/kg iv)& Foistn AMEFE
71E3tth. A¥FL atropine ol Aol 0.25%
CMC-Na ¥ @gsld WE F AAE 5, 10, 20
mg/kge 2 AUFAst o3k 2T T 2A st
Autgrs S8 ks F7H2 atropine
# 2} ¥ epinephrine?+& Folsle) Z7hd -5
3k o2 X x)A)9] Aubge S8 MEEE vl
garalglet? 28 A¥A%e JFLSEME ¥4
st o #oA HBAL Student’s unpaired t-test
2 ALk Pgro] 0.05 meHd o) BAgH o2 {9
o] gloka A4 3T

SHRelA 9] Auts=e] 248 SDA 879t 4%

o A

£ 10, 30, 60% 7R 02 AESE SRS
AR s e Fold A9 (beats/min)ol o
3 24z ) kg 27
Z e

B
g
o
-
o
~1>
i
=
M
o

CEER

27 ER (IsYoIMS Ol28ES

PE 10" °MZ #39 g3 P& tised 21934
Az -3 AAH FAE WA &4
o} i wi= [-NNA 10 °Melv MB 10 *M dAz2

J. Pharm. Soc. Korea



AgaA dgt FE 807

s 0% . 2 L

o

£

t 104

[~

[33

=

% 20

e

w

.

£ 30 -

=3 —O— With Endothelium

5 —#— Without Endothelium
8 —&— N%-nitro-L-arginine 10°M
S 407 |~y Methylens biue 10°M
s

2

I T i L
5 -4 -3 2

NWCH (Log g/mi;

Fig. 1 Relaxing effects of New Wochwangchungsimwon
PillINWCH) on phenylephrine-induced contrac-
tion in isolated aortas of rat. Results are ex-
pressed as percent inhibition of the contraction
to phenylephrine and are plotted as a function
of dose in the presence of Nmnitro-L-arginine,
methyleneblue with and without endothelium.
Each value represents mean+S.E.M. of 4 rats.

NO A4S A el x Fdsidint. A+334
A7} SFFAAL APl o] 83 HuFEQ 10 °g/
mioiA PEell o8 @l thato] a]o] f-5
w2t 35.9+3.2%% 43.3+2.7% EE 42.314.9%%
44.7£2.3%% 27 ATt L-NNA9H MB2|
AelE 7 A 25 dd o|ehikgof oldd e
72 Z2PrHFig. 1, 2). &, B FELAA I8
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Fig. 2— Relaxing effect of Woohwangchungsimwon Pill
(WCH) on phenylephrine-induced contraction
in isolated aortas of rat. Other legends are the
same as Fig. 1.
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Ay 3YAAE WM e 5 NO9 &gl
o] dpojAarE-g el

olelsh duolet A} K' channel¥®sl #aXAE
#elsly] A AEHY K 55 25 mMT 60
mME F7RA g $5A17] F, A5-F3A 47
2 Qe olehike-& #9138l K channel 2bd
A& AHESle] olgvhgo] AAEE HEE BAEY
. K* channel x2Al2% ATP-sensitive K"
channel 2t glibenclamide$}t Ca**-sensitive
K" channel 2F¢21¢) TEAZ AMg3lc). F AlAl=
25 HEe o] KCl FEollE #Afle] 107 g/ml o]
Aol A ol EME e, H1 ogEFE 100g/
miA 60 mM KCI1Z #=% da45S 894439
%9t 92.4+2.9% Ztz} AR o o)z g o)t
vkg-o TEAY glibenclamidecl 98 93a WA &
keH(Fig. 3, 4).

Az A at S84l Ca® channeld Abg
3te] Gato|$t EAE YR 7HEAEE EdEr] A8
A Ca*"~free KR 49 KCl 60 mM& A3t ¥,
Axejade] Ca® g 0.1 5 mM7R] R F
7HAZ o JEPE 83 $5o) v T AAIY} Fg
S FEdR Avpdo F Al 2% 10 4 10° 107

Q —
10 - N
20 -
§o
8 40
.
& 50
-
© 60 4 |- KCl25mM
= 70 |~ Tetrasthylammonium 5x10°M
—&— Glybenclamide 10°M
4 |~ Kcieomm
80
90
T 1 T 1
-5 -4 -3 -2

NWCH (Log g/ml)

Fig. 3—Effects of New Woohwangchungsimwon Pill
(NWCH) on contractile responses evoked by 25
mM and 60 mM KCl in rat aortic rings. The per—
cent of relaxation is plotted as a function of dose
in the presence of tetraethylammonium or gli-
benclamide. Effects of tetraethylammonium 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 Woochwangchungsimwon Pill (WCH)
on contractile responses evoked by 25mM and
60 mM KCl in rat aortic rings. The percent of
relaxation is plotted as a function of dose in
the presence of tetraethylammonium or gli-
benclamide. Other legends are the same as in
Fig. 3.

g/migl AHE gz visted Ca™ ez fe@
FEHE FRYEH R ARG, 53] 107 g/m1)
AAEE KC 60 mM9] 532 Jehie 1 +5%
2] 99.7%9 )35 5mM Ca®'el 452 717} 18,
499} 16 3% 2 AN AHFig. 5, 6).
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Fig. 5— Inhibitory effect of New Woohwangchungsimwon
Pill (NWCH) on CaClrinduced contraction und-
er KCl 60mM in isolated aortas of rat. CaCl,
was added cumulatively from 1mM to 5mM in
Ca’free Krebs solution. Results are expressed
as percent of the maximal response to the 60
mM KCl Each value represents mean+SEM.
of 3to 5 rats.
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Fig. 6 — Inhibitory effect of Woochwangchungsimwon
Pill (WCH) on CaClsinduced contraction und-
er KC! 60 mM in isolated aortas of rat. Other
legends are the same as in Fig. 5.

MEN D@ #FHe GSHOA endothelium-deri-
ved contracting factor(EDCF)0f} Q51 gis20f 0]
e 98

SHR9| ZA$9l= EDCFE #elgle winje 4%
Hol Z-aEo] ] dh3AE g4 H 22 Yehlle
o, ® NS A 334 9o ol2l¥ EDCF #
o} PixlE 988 SHR &% disdda duxgt
ok ¥ ARAE 107 107° 1077 g/mies AN s
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E ~M— NWCH 107g/mi I
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¥
2
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Fig. 7— Inhibitory effect of New Wochwangchungsimwon
Pill NWCH) on acetylcholine-induced contraction
in isolated aorta of SHR. Acetylcholine was added
cumulatively from 10™ to 10°M. Results are ex-
pressed as percent inhibition of the contraction to
60 mM KCl. Each value represents mean+S.E.M.
of 3 to 10 rats.

J. Pharm. Soc. Korea



AeEEHYe] d¥aAel g 4% 809

40 7
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—¥— WCH 107%g/mi
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% of contraction to KCI 60mM

Acetyicholine (Log M)

Fi

]

. 8— Inhibitory effect of Woohwangchungsimwon Pill
(WCH) on acetylcholine-induced contraction in
isolated aorta of SHR. Other legends are the
same as in Fig. 7.

EFEo w2 Hyolgk whe-g FAEHAE W, Wnirt gl
= )5 Hol| A acetylcholinedll 913 Wis)ol&A) 5
A fatd FreEH o3 Z23AE-g YERIT F,
10 *M acetylcholine.2 #x=3 F=Z4kgo tisty]
36.1%7F AAE Q2 vlste], T AAE 10 "
107°, 10 ?g/miolA 22} 285, 7.1 9 0% 268,
16.7 2 0%= F=9EH AAIHE Yet
(Fig. 7. 8).

EDCF9) sh2 Azrs+= PGH,9 superoxidedl
o)8l HorEatsol diste] F AAY FEWEE ¢
A7 Hete F5 disde] U9 E AAsY PGH,
2.2 xanthine @ xanthine oxidase(superoxide
generating system)& 718l 22 2% ¥ F
AR BxE st ofH Fge F= RS dolH Tt
F AA 2% 1077 g/mig AAEE WHE AAE
SHRY] tiE oA PGHl 2§ 58 Fo4UA
A3t PGH, 10" Mol di2F& 53.6%9 +
Zuhes vEhEY AlSSdAdn P
A= POHN A& 358 247 2.8%9% 2.3% %
ZaNZTHFig. 9). £33 W& A7 3 SHR 9l
S o)A superoxided] 13 BAFEik3of tfte]
T AA BF 10 2 g/miolA foAddE dAERE
Yehlgith. Xanthine oxidase 10 ' IU/mielAl o
Z7& 102.6%9 FFuwge vehided 5 A
= superoxided) & £%& A At
(Fig. 10).
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Fig. 9 — Inhibitory effects of New Woohwangchungsim-
won Pill (NWCH) 107%g/mi (@ and Wooh-
wangchungsimwon Pill (WCH) 10g/m! (N) on
prostaglandin endoperoxide (10°M)~induced con-
traction in endothelium—denuded aortas of SHR.
Results are expressed as percent of inhibition of
the contraction to 60mM KCl and shown as
mean+S.E M. from 3 to 6 rings of different rats.

MEM TS BIFOl Wel U AlMIET0l DIXE Y
B Aol AMEE AHA n¥EA HAF ] P
173.3%5.8 mmHg® A4 ##(103.5+£3.0 mmHg)

100 - —©— Control
—A— NWCH 107%g/m!
—8— WCH 107%g/mi

% of contraction to KCI 60mM

Xanthine oxidase Log{unit/mi)

. Fig. 10— Effect of New Woohwangchungsimwon Pill

(NWCH) and Woohwangchungsimwon Pill
(WCH) on contractions induced by oxygen-
derived free radical in aortic rings without en-
dothelium from SHR. Contractions caused by
xanthine oxidase in the presence of xanthine(10"
M) were inhibited by significantly by NWCH
and WCH. Results are expressed as percent of
maximal contraction to 60mM KCl and shown
as mean+S.EM. from 4 to 6 rings of different
rats.
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Fig. 12— Effects of New Woohwangchungsimwon Pill

(NWCH) and propranclol on heart rate in cons-
cious SHRs. Each value represents mean+SE.
M. of 5 rats. (*p¢0.05, **p¢0.01 vs vehicle group)
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Fig. 13 — Effects of Wochwangchungsimwon Pill (WCH)
and propranolol on mean arterial pressure in
conscious SHRs. Each value represents mean
+SEM. of 5 rats. (*p¢0.05, **p<0.01 ovs vehi-
cle group)
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b Zastark(Fig. 12). 33492 4000 mg/
kg $H L FoiF 308l izl vls) f4 U
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Fig. 14 — Effects of Woohwangchungsimwon Pill (WCH)
and propranolol on heart rate in conscious
SHRs. Each value represents meant+S.E.M.
of 5 rats. (*p<0.05. **p¢0.01 vs vehicle group)
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Table 1— Effects of NWCH and WCH on cardiac contractility of rat in Langendorff preparations

LVDP decreasing %

(-dp/dt)/(+dp/dt)

Pose NWCH WCH NWCH WCH
Before 0 0.68+0.13 0.48+0.09
Vehicle 3.70+1.99 2.68+0.88 0.66::0.12 0.47+0.07
10° 3.92+1.17 2.93+0.90 0.64£0.11 0.4520.07
3x10° 4.3341.99 3.680.97 0.6240.12 0.43+0.08
10° 6.2821.96 4.28+1.18 0.65+0.13 0.4410.10
3x 10" 35.80+5.51 20.40:8.08 0.362:0.09 0.34+0.11
10! 41.807.50 32.60+4.36 0.320.08 0.3120.10
3x10° 54.5712.01 50.72:£5.74 0.2320.07 0.26:0.09

Data are mean+S.E.M. (n=5)

LVDP: Left ventricular developed pressure.
NWCH: New Woohwangchungsimwon Pill
WCH: Woochwangchungsimwon Pill
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AR Ak 2371 R LEY
{2kl v g3 dolry] Yt LVDP, HR,
CF¢} (-dp/dt)/(+dp/dt) 5& 7183} LVDPS} (-
dp/dt)/(+dp/dt)®] ¥3HE Table Io VEPATH F
A 2% wesodr A2 8L A3ATe &
45 Jepigla, 2HEAZERS 15~24% 2 2 AkE
o wh& 2228 w2l ¥ wash outHo] ez 31&
ot H7#Eel HRE 285~275 beats/min® 1
CF= 18~15ml/min2 FAH o}, FE Fo 2
% g3t yehgs F9ke] HRS CFY ®¥sls 2hg
Azto) WhE BAR S| ojEiglon & HstE
wolx ghoktt T AAl 55 3008 8] oA Zhzt
35.8%, 20.4% AT £%H H3E HYon 104,
308 A EsolME zH2t 41.8~54.6%. 32.6~50.
%9 AAE A3E Bych A3 olg AR et
W= (-dp/dt)/(+dp/dt)= 3008) 314 sellA] zhz)
47.1%, 29.2%7} AaFAem, 108 84 FolA
52.9%. 35.4%. 30¥h 31X =0l 66.2%, 45.8% 7
Z+ ZAadhe g Bo] AE ol¢ AVl BAseE
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Fig. 15— Effects of New Woohwangchungsimwon Pill
(NWCH) and Woohwangchungsimwon Pill
(WCH) on contractile force in isolated atrium
of rats. Each value represents mean+SE M.
of percent change from predose values.
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Fig. 16 — Effects of New Woohwangchungsimwon Pill
(NWCH) and Woohwangchungsimwon Pill
(WCH) on heart rate in isolated atrium of
rats. Each value represents meant+S E M. of
percent change from predose values.
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Fig. 17— Inhibitory effects of New Woohwangchung-
simwon Pil (NWCH) and Woochwangchung-
simwon Pill (WCH) on heart acceleration. Data
are shown as meantSEM. Significant diff-
erence from control group (*p<0.05, **p<0.01).

litude(APA) 2 #5H¥ 0 phase® upstroke
velocity(Viw) 7} 8.8%, 8.9% 2L 9.3% = tir 743
Ax, A9 71718 APDy2 6.6% F7 ket &
FHNY FAFAME 2e FEQA 10 *g/miclA
RMPS} APA 2 V,...7} 9.8%. 7.8% R 14.4%=% <
Tt A4S APDy> 11.7%7}F 57HTable D3

P Hol Ae-FHLdY 5% 5945 Jebd A

o2 B 4 glon T A foH Mol LAY
F {qAt

AlAIEEI0f Chst Ha}

Atropine X% epinephrine $oj 2 Alulg4=

wl

Table II— Effects of NWCH and WCH on action potential in isolated papillary muscles of guinea pig

Groups RMP (%) APA (%) APDy (%) Vi (%)
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 -0.140.24 -0.7+0.73
10* g/ml -0.620.55 -0.4+0.35 -0.5+0.45 -0.7+0.65

NWCH 10" g/mi -1.140.64 -0.240.23 0.4%1.16 0
(n=3) 102 g/ml -8.8+1.82 -8.9+2.26 6.6+2.30 -9.3+0.49
10 g/ml 0 07+1.35 -0.2+1.40 -0.7+0.65
WCH 10° g/ml -1.840.70 0.0+0.38 0.3+2.22 -1.540.93
(n=3) 102 g/ml -9.8+1.53 -7.8+2.48 11.7+3.29 -14.4+1.63

Data are mean + S E.M.

RMP: resting membrane potential

APA: action potential amplitude

APDg. action potential duration at 90% repolarization
Vmax: maximum upstroke velocity at phase 0

NWCH: New Woohwangchungsimwon Pill
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Fig. 18 — Effects of New Woohwangchungsimwon Pill
(NWCH) and propranolol on heart rate in
conscious SHRs. Significant difference from
vehicle group (*p<0.05, **p<0.01).
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o] FAF AAFRA A AFE Jeied, 10
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o] §oj2 Hubs 4 Halgo] Fol v wsle o
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7R NG, ofF tl 2o g dto] AubEael ¥
&4 vlwsklch 2934492 1000 mg/kg 749
ol gloir] Fol 6ol AulE o) Walgo| ulx
o] HlE] frejAHos ﬁio}ﬁgﬂ, 2000, 4000 mg/
kg T 7o oA Foi$ 308 REH FodL vhE)
WA kot izt vis) Qio 4% Yl
Ak (Fig. 18). $33 4 ¢ 1000 mgkg Fod+S F
ol 1025-E 602717 Aubgre] Watgol] a2
o njgle oMoz PaslHon, Alte] Ay
2 2 7ZHaskdh 18 2000 2 4000 mg/kg FAT
M E FoF 0%l thxTol s AetES WEhs
of folH oz il chFig. 19).
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Fig. 19— Effects of Woohwangchungsimwon Pill (WCH)
and propranolol on heart rate in conscious
SHRs. Significant difference from vehicle
group (*p<0.05, **p<0.01).
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