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Abstract —In order to investigate the pharmacological properties of New Woohwangchungsimwon Liquid
(NCL), effects of Woohwangchungsimwon Liquid (CL) and NCL were compared. In isolated rat aorta, NCL
and CL showed the relaxation of blood vessels in maximum contractile response to phenylephrine (10° M)
without regard 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 relaxation of NCL and CL. NCL and CL
inhibited the vascular contractions induced by acetylcholine, prostaglandin endoperoxide or peroxide in a dose-
dependent manmner. In conscious spontancously hypertensive rats (SHRs), NCL and CIL significantly decreased
heart rate. NCL and CL, at high doses, had a negative inotropic effect that was a decrease of LVDP 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, NCL and CL had no effects on parameters of
action potential at low doses, whereas inhibited the cardiac contractility at high doses. These results suggested
that NCL and CL have weak cardiovascular effects with relaxation of blood vessels and decrease of heart rate,
and that this effect is no significant differences between two preparations.

Keywords[ ] New Woobwangchungsimwon Liquid, Woohwangchungsimwon Liquid, cardiovascular system,

SHR, negative inotropic effect, action potential
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M-S Fdspoich
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2 AR AN (S0 ml)F B
A 7¥% 202 mg, A= 70 mg, Z2F 60 mg, BE 60
mg, BF 60 mg, MZ 60 mg, 27 50 mg, -2 50 mg, ¥
3 14 mg, AkeF 282 mg, A4+ 97 mg, L 100 mg, AlF
100 mg, P53 70 mg, o}5L 70 mg, WE-E 60 mg, 2
30 mg, ) 60 mg, A E 50 mg, 82l 50 mg, H-Z 50 mg,
£ 41 mg, °3eF7t 35 mg, A7} 30 mg Y -muscone 1.5%
=3 5 mg(-muscone 224 75 up)lE ANEkatA ®Hglo

£ dAFes A ddn AgE] 334l
Htol] wlx)= <3k, W, AESAA 715 2 Al
N &E 3 5F Foll disle] v EAAHS AAg Aelth

&

o

2

HESE
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~500 gy ASAIE FEAE A, 13~1658 2] AF 300
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sive rat; SHR)= Harlan Sprague Dawley Co.(U.S.A)= F
B Fibol g2, dgo] FAEE FF AR dF
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dolat HFEAIZ) F, dwtlelE sl Ry A7
g4 Asle] A ARfsiglon FE AMEEE
1247} 717 2] QA2 (0A S % 2F 8AAN), 2%
300-500 Lux, 23+17¢, ¥l7] 10-183}/hr, % 55+15%<
Z78}el| A polycarbonate A}-S-AFA}(W280 X% L400 x H170
mm)e]| 3ute]d el AlgEigdn}y. 18 Az GieFahgt A
G2 AHEA AFA sted ¥l Algsheich
ALZAR B Al

AN SN DAL 2] Tkl A] A
FH A& Aol o2} dAeslel Abgsisien,
prostaglandin endoperoxide= ¥ Cayman Chemical A}e]|
A talsleisr, 2.2] phenylephrine, acetylcholine, indome-
thacin, xanthine, xanthine oxidase, tetracthylammonium, gli-
benclamide, atropine sulfate, epinephrine bitartrate, heparin
2 sod. pentobarbital 2] Aol AFEE BE AlGEE
Sigma Chemical Co.(U.S.A)2] Alekg- Al-g-3}%i ).
SR

215 £5 CISHOIMS) 0|2

79 A5 2N B FFET el AL
AR% Agso] A sl F¥ AFAS 4257,
95% 4tAns} 5% ol4bstekae] Eghy|A R 23 jce-cold
Krebs(in mM: NaCl 118.3, KCl 4.7, MgSO, 1.2, KIL,PO, 1.2,
CaCl, 2.5, NaHCO, 25.0, EDTA-Ca 0.016 and glucose 11.1)
shgdell Fzch €7 e YA o) Agry 2
Auk 5-& AAsLw A4 Krebs 2453l Yol 4] zZlo] 2~
3mme] BT ring TEE HENC v} 9l ER 2R
< 3 ide) o= HAAEY BEL ste] P ™
off AFe] 7FIAA] GEE Fosisich v} gl U3t
F2L g A4 B €3 Ul Heldel Kiebs %45
oo g Aal AEFe] HellA 324 10~153] AT 3| A
A W E AAAFE HE03] ring TEL F3 e
Apo] 7 AR GEE Fo)8kaiA] Krebs -5} 10 ml7t
#9171 organ chamberol] $14>5}3 organ chamber €] Krebs
b2 heat/circulator(Model 73, Poly Science)2- ©]-8-3}
o] 37CE AL AF-H LR 95% AtA49} 5% o] 4kE}
ers2] EF1AE FFACHpH 74). B3 ringe 3
gt F702] stimupS o]8-5}e] A sH=H 59 stirup-&
organ chamber )&] holderel] #2297, A¥-2] stirup-
10 cm W#}2] dx}8 ¢ 2 holdere} B alstA =g 5, o
glell 2]al isometric force transducer(Myograph F-60, Narco
bio-system)®] 7}x}7|el| A= o] &3}e] A= 3l7) trans-
ducer coupler(Type 7173, Narco bio-system)}s 3] phy-
siograph(Trace 80, Narco bio-system)?] 7| E2A4¢)| 7|25 %
£ sioich 2 Aol @A 608 ol AF uRAFte] Y Al
of ZE3l% = I3 27] 3037 ARAH R HE ringel]
ez AaE-S Fof resting tensiono] 2 gof] ZEEIE
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ASFHAQAT 3P4 DN EAAZAAN 5%
& 10%7}F H%% g F omie] Krebs & 7hsle] Fof
o] 14 ml7} A ¥=rgF & 10 ml organ bathe] 400 S
7HE Ao bath] %57} 107 g/ml, 40 (S 7151S

Aol 107 gmlo] BA AZagch A Aol
stock -8 5] A3} A Z5}edct

Aok Agte]st A W7} At FE A
A5 B3 ring FE-2 phenylephring(PE) 10°M =2 434
7 F Krebs Sh3dllel] 252l 7 AAE 27 FAHF=E 7}
Sje] @& FEAEIUL Falo] A ngieh.

W17k Eajshs aolAle] o)hibgo] WS4 o]
2relztel nitric oxide(NO)2| f-2lol| 2%k 7AA]2 & s}
7] #}8}¢3 soluble guanylate cyclase ®}A]#|¢] methylene blue
(MB) 10° M|} nitric oxide synthase &2l 4)<] Nnitro-L-
arginine(L-NNA) 10° MZ €& 7+zt 3087k A xj=]gl 5
F A §RTE oI ol uh) W3S WHsich

AR A A A Al Ftolghubge] K
channel®] 747o] ojg AAAE 4013}71 g gl
25 mM KCl & 60 mM KCl §-<8-& Krebs 945212 FA] o
A KCl2] =5 VA s potassmm 557 H
E=E § 5 osmolarity S Z37] 5] 2715 potassium ¥
ERHE NaCl 99 $58 A7 Alzspdck A28 25
mM & 60 mM2] KCl £8-8 370l 95% Aka2} 5%
olabElet g ERTtaR F83] EIAA(EH 74) B H
o] @54 Sl organ chamber W9 5oz w3k
Fgozx KClo 23 +5-& fF=3idct. KCIZ ¢35
BT FPTe F AAE FAEEE 7] Lakel o9
ule o _‘.},«Lg}_,_ K' channel 24|41 tetraethylammonium
(TEA) 2 glibenclamide . 8382 A 23k 5 o] ghut-2-2)

A5-23 4907 $334 U
=]

channel2] 7§ 7| &3+ ARE F<lslr] 3 HHL
=2 AA% & Po]]/l-] KCl 60 mMZ g3g =547 &
= 7“]]7(‘"-4 Aul-2-& 3 *

channel 842 oA H7r) sl A5 FFsict =3,
#2390 HFT 4] Ca™-free KR FFlAlol|x]2] 60
mM KCl3} CaCl, 0.1, 0.5, 1, 25 & 5SmME FE5§ 2%
S)EA Q] fFEHRE wX & F AA 2 A S A3}
sick.
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7}sle) A== oxygen-derived free radicalel] 2|3} 4~Zult
FAE fo F AAL dAEAT FAsFA . o]
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o] =& &l B2 EA3HSIT)

MEM TEe o gt MutEs0f o|X|= et
A2 300~350g Wl AAA :ﬂ_“ﬂc’ #E sodium
pentobarbxtal(40 mg/kg, ip)E kAR F AE =552
2 3 518 JENEA7R] SP28 catheter(Natume, Japan)
£ AMdsl o viehs ol 4] SP56 catheterE 7515 £3)
mid scapular regionell4] B ¥hoez ;mAle] wigic). ol
catheter’= heparin -&-§(100 [U/ml) . & $) Gt} 48
ol 233 FHEH ohF 2447 AAF kg 2YEH
317] 913l th=EHell <5l catheterZ- polygragh(GRASS
Model No. 79E, US.A)ell <14 pressure transducer
(Statham, U.S.A.)¢l| A £3sted Z# &< (mean arterial pres-
sure; MAP)Y} Aibg--2 SA439ich 55 o 2417 &
b A3 2 AFARFE FEE AT o 10, 30,
60, 90, 120, 150, 180%- zFd o =2 HFdql g Alutes2
27 5}93 tH(Wong =, 1990a; 1990b).

= A EAAZT Z, 0.25% CMC-Nado| Fetslo]
Zk7} 0.5, 1, 2, 4 ghkeg 5 ATFo8l502m, T o R
propranolol 100 mg/kgs FU7d 22 Fof3lsnt. HF ¥
¢ 222 AFEmmHp)=87lr] dobv(E7) o8
Z7] b3l £3le] EA s x, A YL 1%
uhE-g(beats/min)el] F35Fe] S shodc).
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#5]2 sodum pentobarbital(30 mg/kg ip)E = A1
% heparin(1000 IU/kg iv.ye Foi3}L3 Grover 5-(1995)<]
ukdel olel AAg AEsiedct. &, 713 cannula(PE
240)% Ars]s} 2 rodent ventilatorS 0]%-%]] AT ES A
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Ao HFH(75 mmHg)3}el| A 4k 2 F3}H 3779 A=)l

Wkt s} SR EFA(L1 vv)eE A
I F-F4 (latex balloon)yS w22 F< cannula S #H| &) W
S T Sl Adel ATz FA A SAAGE
isovolumetrics}7] 22]5}7) $]#] pressure transducerel] <1
AR S 1587 V3 DE8 @ F o] 2
Al A aH(left ventricular end diastolic pressure; LVEDP)E- 5
mmHg2 F31 o] F41 ¥-3& z A7zt FF HA A7
o). Az]lS modified Krebs-Henseleit bicarbonate buffer
(KH; in mM :NaCl 116, KCI 4.7, MgS0, 11.1, KH,PO, 1.17,
NaHCO; 24.9, CaCl, 2.52, glucose 8.32, pyruvate 2.0)5 A}
St on, REE 37CE HAAA T3 AYEE A8}
= ot A% 95% 0.8} 5% CO4 €3 gasE T3 5
pHE 7.4% shedir).

A % 7153} Alubga(heart rate; HR) B AR
(coronary flow; CFY& &x3)e] AA7)% 2 Al A3t 7
=& Hrpstd o (Grover &, 1990; 1995). A&F 4%7)%2
7}8H= parametery! =HAl4 A ek(left ventricular deve-
loped pressure; LVDP)Y2: A Ho| =79 (left ven-
tricular peak systolic pressure; LVP)¥} LVEDP2| o] 24
B 4AbEslel T ole] vl Rl dp/dte AtEstect. & Ak
72k aortic cannula 9ol 373 coronary flow probe
&7 :1.0 mm)Z ¢]-83}o] electromagnetic flowmeterE. &
A5l c}. Plugsys bridge amplifierE £3) 2% 2= Al
&2 Linearcorder = 7| Z3tgrh AlAle] 2= A3 A 7)
Zhll HA AARE 3779 Au|ded @Fe g dA s
frA1gted.e] Aol o3k A} ko] fAe 2] ¢4
AEZE 02 AR Z A3} F Aed oz ¢AlH o2 3
Aske] 107, 107, 107, 1078)8] H A2 A2 F Ak
A %2 0.5 ml¥ bolus injection F}93T}.

HEPAO| Mty gl =2 0|X|= HE

A7 ctherz FUHAAL F 232 Bshn A4
A7-& AZg T, 95% 0.9 5% CO, gas® 54471 37
€ KH(in mM : NaCl 120.3, KCl 4.0, CaCl, 1.2, MgSO, 1.3,
NaH,PO, 1.2, NaHCO, 24.2, glucose 5.5) A12] 44 (pH 7.4)
Well A $-A1ukS A 7Wsted 20 ml 442 organ bath el
HpFlginh $ANRE oot T 2Z2 force displacement trans-
ducerel] 73t -PAIMFe) ApFH A FEHE-S-2S physio-
graph(Grass Co. U.S. Ayt 7| Z5fe] Alubs ] 23
& EAsG 2, Ak 7|22 a2 Re tachometer
5 ©]&3}e physiographitel] 7]E3}gict. 2 g9 resting
tensions FHA] 1587F A SAI ] F kg9 vk &
Qsteie
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g g%t

A% A A $58 Y Aol G A
A4l deE Ax}aA, 15 Nag 24 107 3x10%
107, 3x10° g/ml2] $- 52 =& © 2 ogran bath Wl 7}
g & 2 2 kb WEE 23 Ete], FolAed v]sE)
P& Pehf sict.

HE f520 25390) 0kl H&

Guinea pig(300-500 g)o] 7-59-S Arkste] uby x|at%
w2 A Al G2g & &Ele] 3 ml9 tissue bathol|
A A g1}, Tissue bathi= pH 7.4 Tyrode(in mM : NaCl
120, KCl1 4.0, CaCl, 2.0, MgCl, 1.0, NaH,PO, 1.2, NaHCO,
20.0, glucose 10.0}8-4-8 3 mi/min®] A3 E=2 FF
7152, 34+05CE R4 ZEh A7|A=L platinum
plate electrodeS- E-8}¢] threshold voltage®] 1.5W] 2 2 ms
Zol 1 Hzo #7102 23319t} Transmembrane action
potential-2 3 M KCLZ z]#]4] glass microelectrode(20-~30
MQ)E Al-4-5l¢] microelectrode amplifier(Nihon-Kohden,
Japan)2 &A3l 7, phase O depolarization®] maximal up-
stroke velocity(V. )= differentiatorE £l 7| &8t} o]
2%} action potential ¥ V.2 CANOPUS DSS IN soft-
ware(DSS98 type 32, Japan) @ NEC computerg- ©]£-3}o]
AREGTY.

ARl Chet &3

AA g Al dEE A3AAR A gAY N] &
= SDA| HF| 9} SHRE Hx 2 Alg-sle] Rslgin}. A
Z 330-380 g&] SDA| 2% & sodium pentobarbital(40 mg/
kg ip)2 v Al F AF e 5Ag Fa) 58 5
HA7}7] catheter(SP28, SP56)E Atgléle] AlulEs =7
o o]-galgl e, L EX e WS Eaf Ao W7}
catheterS- ;) 8}o] b E-S Fofsldct. o] 7t catheter+=
heparin-£-<4 (100 IU/ml).2. 2 25k

21Z iz %43 catheter® 2-chanmel recorder
“GEMINI" (UGO BASILE, Italy)®] strain gauge preampli-
fierel <174= blood pressure transducer(Life Science, U.S.
A)ell A&Esleic). 2T ok E JFHE o 1087 A
A7 S e AdEs 23 wHE(beats/
min)2 Al<sle] F2319] 0, atropine(l mg/kg, i.v.) Fo3
S5E-Fol| epinephrine(5 yg/ke iv.)yS Foldiy AlwtzpE
71 23bsir). A TS atropine o] A A 0.25% CMC-
Na Hof J=g T AAlg S 2 AR5y olsh
Az 24 ste] Aubgs S4siact. A 5
7}&-2 atropine XX % epinephrine?t-& $oi3led 2718
AukE4ol dlak ok A A8 AakEe] F71E wag
Z | $A4bshed oh(Matsubara, 1990). S AP A= 3
T+SEME ZASG e FoA AL Student's un-
paired -testE ALS31o] Pghe] 0.05 w|wty] o) EAghH o
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2 fr2Ade] glvh s shadn}.

SHRej A 8] Alubg<re] &2 SDA B o S8 v
HeF dEsle] 5 o 205}t R 2 AgAg
F F AAZ AFFR e 10, 30, 605 7k o2 Alut
E5Z ZAsh9ch(Wong £, 1990a; 1990b). Alubsgs w

S dnt

EiF &5 tisSYoirg olaprs

Phenylephrine 10°ME 5% ¥3 Z&-2o) sty A
FEAANVAD 2 dN Y AHe) EAE o)A
228 &3 F rE L-NNA 10°Mr} MB 10°M A X8 2
NO A23-2 JAg Aoy TFapgich 29233 YLR
F 28 AYRNE AR o)4g HzErm 107 g/mloj)
A PEe|| 23 @S] dsto] W=l §-Fq nta} 22.7
£3.7%2} 24.1+1.4% T 45.0+1.7% 33.0+3.2%E 2
7t Astgict. L-NNAS} MB2] F A= § A 2% 3
o] gik-gof ol S ] ZYckFig. 1, 2). F,
Y oA AL AT 3l oBe =]
A Z2] fFrt NO9} fHagle] ol ebab4-8 vepic).

ole]gt H@holt &xr} K channelS 7727 el
= Ag #Halslr] $siM Azl K 2EE 25 mM#
60 mM=. F7HA A DBE &7 3, AlS-aHAAl o3
SEARA A B olehut-g-& #4lst K channel A1) &
Abgate] olgnkgo] oAEE ALE AFstedcl(Cavero
2, 1989). K' channel x}A] 2= ATP-sensitive K* chan-
nel #stAl<l glibenclamide®} Ca™-sensitive K* channel =}

s 7
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=

-

=
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1<)
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I 1 T 1
-5 -4 -3 2

NCL {Log g/m})

Fig. 1. Relaxing effects of New Woohwangchungsimwon
Liquid (NCL) on phenylephrine-induced contraction in isol-
ated aortas of rat. Each value represents mean=+S.E.M. of 4 rats.
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Fig. 2. Relaxing effect of Woohwangchungsimwon Liquid
(CL) on phenylephrine-induced contraction in isolated aortas
of rat. Each value represents mean-+8.E.M. of 4 rats.

FAL TEAS AMg3lgo). F AAde 25 Axede] KO
Kol AAGo] 10°g/ml o)l o] EFE el
, 3 olghE = 107 g/miolA] 60 mM KCILE $535
BpEg 70.2+£34% 725+£27% AAstEen o]y
o] gL TEAY glibenclamideol] ¢]5) o sk-2 b
2 edsglkrl(Fig. 3, 4).

Ae-FAA A A7 g Al lo] Ca™ channel2 At
o] gtolet aAE el ZlsAE lsty] YA
Ca™-free KR&-dof] KCI 60 mM& AAdt 3 A zeel
2} Ca¥& 0.194] S mM7IR] ARA o2 27)A]7) of el
e BH wFel viAe F A ks e A

R ol

o ot

bl

0| * L
10
20 4
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50 +

—6&— KC)25mM
60 - |—M— Tetrasthylammonium 5x10°M
70 ] |~ Glibenclamide 10"

—y— KCl60mM
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% of Refaxation

I T l 1
5 4 3 -2
NCL {Log g/ml)
Fig. 3. Effects of New Woohwangchungsimwon Liquid (NCL)
on contractile responses evoked by 25 mM and 60 mM KCl
in rat aortic rings. Effects of tetracthylammonium and gliben-

clamide are expressed as percent of the maximal response to
60 mM KCl. Each value represents mean+S.E.M. of 3 rats.
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Fig. 4. BEffects of Woohwangehungsimwon Liquid{CL) on
contraciile responses evoked by 25 mM and 60 mM KCl in
rat aortic rings. Other legends are the same as in Fig. 3.
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Fig. 5. Inhibitory effect of New Woohwangehungsimwon Liq-
nid(NCL) on CaCl~induced contraction under KCl 60 mM in
isolated aortas of rat. CaCl, was added cumulatively from 1
mM to 5 mM in Ca”™-free Krebs slolution. Results are expres-
gsed as percent of the maximal response to the 60 mM KCL
Each value represents mean+8EM. of 3~35 rats.
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Fig. 6. Inhibitory effect of Woohwangchungsimwon Liquid
{CL) on CaCly-induced contraction. under KCl 60 mM in isol-
ated aortas of rat. Other legends are the same as in Fig. 5.
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Fig. 7. Inhibitory effect of New Woohwangchungsimwon Lig-
uid (NCL) on acetylcholine-induced contraction in isolated
aorta of SHR. Acetylcholine was added cumulatively from 107
M to 10* M. Results are expressed as percent inhibition of the
contraction to 60 mM KCl. Each value represents mean=S.E.
M. of 3~10 rats.
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Fig. 8. Inhjbitory effect of Woohwangchungsimwon Liquid
(CL) on acetylcholine-induced contraction in isolated aorta of
SHR. Other legends are the same as in Fig. 7.
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Fig. 9. Inhibitory effects of New Woohwangchungsimwon
Liquid (NCL) and Woohwangchungsimwon Liquid (CL) on
prostaglindin endoperoxide (10 M)-induced contraction in en-
dothelium-denuded aortas of SHR. Results are expressed as
percent of inhibition of the contraction to 60 M KCl and
shown as mean+S.E.M. from 3~6 rings of different rats.
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Fig, 10. Effect of New Woohwangchungsimwon Liquid (NCL)
and Woohwangchungsimwon Liquid (CL) on contractions in-
duced by oxygen-derived free radical in aortic rings without
endothelium from SHR. Contractions caused by xanthine
oxidase in the presence of xanthine (10*M) were jnhibited
significantly by NCL and CL. Results are expressed as
percent of maximal contraction to 60 mM KCl and shown as
mean+SEM. from 46 rings of different rats (*p<0.05 vs
control group).
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Fig. 11. Effects of New Woohwangchungsimwon Liquid (NCL)
and propranolol on mean arterial pressure in conscious SHRs.
Each value represents mean+SEM. of 5 rats (*p<0.05, **p
<0.01 vs vehicle group).
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Fig. 12. Effects of New Woohwangchungsimwon Liquid (NCL)
and propranolol on heart rate in conscious SHRs. Each value
tepresents mean+S.EM. of 5 rats (*p<0.05, **p<0.01 vs ve-
hicle group).
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Fig. 13. Effects of Woohwangchungsimwon Liquid (CL) and
propranolol on mean arterial pressure in conscious SHRs.
Each value represents mean+S.E.M. of 5 rats (*p<0.05, **p<
0.01 vs vehicle group).
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Fig. 14. Effects of Woohwangchungsimwon Liquid (CL) and
propranolol on heart rate in conscious SHRs. Each value re-
presents mean+S.EM. of 5 rats (*p<0.05, **p<0.01 vs vehicle

group).
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Table 1. Effects of NCL and CL on cardiac contractility of rat
in Langendorff preparations

LVDP decreasing % (-dp/dt)/(+dp/dt)

Dose NCL CL NCL CL
Before 0 0 0.66+0.14 0.55+0.07
Vehicle 4.2+1.7 43 +£15 0.65+0.09 0.54+0.13
10" 46+256 48 +16 0.62+0.11 0.55+0.08

10° 8322+216 88 x£43 051x£0.07 0491012
107 13.98+£2.26 17.7 £7.7 0384011 0.32+0.10
10" 36.5+£9.7 31.35+11.11 0.22+0.17 0.2740.09

Data are mean+S.EM (n=6), LVDP; Left ventricular de-
veloped pressure. NCL; New Woohwangchungsimwon Liquid,
CL; Woohwangchungsimwon Liquid.
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Fig. 15. Effects of New Woohwangchungsimwon Liquid (NCL)
and Woohwangchungsimwon Liquid (CL) on contractile force
in isolated atrium of rats. Each value represents mean+S.EM.
of percent change from predose values.
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Fig. 16. Effects of New Woohwangchungsimwon Liquid (NCL)
and Woohwangchungsimwon Liquid (CL) on heart rate in
isolated atrium of rats. Each value represents mean+S.E.M. of
percent change from predose values.
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Table II. Effects of NCL and CL on action potential in isolated papillary muscles of guinea pig

Groups RMP (%) APA (%) APDy, (%) Viae (%)
Normal (n=8) 0.7+0.30 0.420.46 0.5+0.58 -0.440.35
Vehicle(0.2%PEG) (n=4) -0.34+0.28 -0.3+0.33 -0.1£0.24 -0.7£0.73
NCL (n=3) 10" g/ml 0.6+1.65 0.650.05 -1.75+0.95 0.9+0.85
10* g/ml 2.2+0.64 -1.3+£0.75 2.9+282 -1.8+3.46

3x 107 g/ml 3.3 -5.4 11.4 -14.9
10" g/ml -18.440.75 -16.81.80 -12.240.30 -26.5+2.60
CL (n=3) 10" g/ml 0.6+0.55 0 -0.6--0.20 0.74+0.70
107 g/ml 0.0+1.10 -0.7+1.05 3.2+1.73 -1.9+2.20

3% 107 g/ml 5.5 1.5 3.9 5.6

10" g/ml 8.9 -20.0 -11.2 313

*RMP: resting membrane potential, APA : action potential amplitude. APDy,: action potential duration at 90% repolarization. V.
maximurn upstroke velocity at phase 0. NCL; New Woohwangchungsimwon Liquid, CL; Woohwangchungsimwon Liquid.
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Fig. 17. Inhibitory effects of New Woohwangchungsimwon
Liquid (NCL) and Woohwangchungsimwon Liquid (CL) on
heart acceleration. Data are shown as mean+S.E.M. Signifi-
cant difference from control group (*p<0.05, **p<0.01).
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Fig. 18. Effects of New Woohwangchungsimwon Liquid (NCL)
and propranolol on heart rate in conscious SHRs. Significant
difference from vehicle group (*p<0.05, **p<0.01).
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Fig. 19. Effects of Woohwangchungsimwon Liquid (CL) and
propranolol on heart rate in conscious SHRs. Significant dif-
ference from vehicle group (*p<0.05, **p<0.01).
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