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Effects of HwangRyunHaeDok-Tang and Constituent Herbs
on a Contracted Artery of Rabbit

Kwon Oh-Yul, Nam Chang-Gyu, Kim Ho-Hyun, Jeong Chan-Gil, Sung Hyun-Jea

Department of Oriental Medicine Semyung University Graduate School

Objective : The purpose of this study was to analyze the effects of HwangRyunHaeDok-Tang and combinations of

constituent herbs on the arterial contraction.

Methods : In order to investigate the effects Scutellariae Radix, Coptidis Rhizoma, Phellodendri Cortex and Gardeniae

Fructus, in which one of them, two of them, and all of them, were used to exam.

Results : The results were summarized as follows ;

1. HwangRyunHaeDok-Tang significantly inhibited the contraction of artery induced by Norepinephrine(NE). However the
atonic effect was slightly blunted when the vascular endothelial cell was removed. No significant change in the atonic
effect of HwangRyunHaeDok-Tang was found when .-NNA was used as a preliminary treatment. These results indicate
that the vascular atonic effect by HwangRyunHaeDok-Tang is slightly dependent on the endothelial cell, and that the
HwangRyunHaeDok-Tang works directly to the vascular smooth muscle in creating the vascular atonic effect.

2. The pretreatment of HwangRyunHaeDok-Tang extract significantly inhibited the contractile response to additive
application of Ca* in the strips which were contracted by NE in Ca*-free solution.

3. HwangRyunHaeDok-Tang exiract increased the contraction of arterial smooth muscle induced by KCl. Therefore, it can
be concluded that HwangRyunHaeDok-Tang may block the NE-receptor or receptor-operated Ca** channel.

4.1t was determined that Scutellariae Radix, Coptidis Rhizoma and Phellodendri Cortex among the ingredients of
HwangRyunHaeDok-Tang have a vascular atonic effect. In addition, those ingredients plays a role in strengthening the
atonic effect by working with other herbal medicines. Gardeniae Fructus causes the blood vessel to contract. but it does
not influence the atonic effects of other herbal medicines. However Gardeniae Fructus tends to inhibit the vascular atonic
effect of Phellodendri Cortex.

Conclusion : Based on the above results, it can be said that HwangRyunHaeDok-Tang can be applied to cure hypertension

considering those three herbs have significant effects of relaxation.

Key Words: HwangRyunHaeDok-Tang, Scutellariae Radix, Coptidis Rhizoma, Phellodendri Cortex, Gardeniae Fructus,
hypertension ’

- A4 :2003d 29 109 - A 20034 39 159
AR A2 G, FRAHA AAEF AHe) el gt o)
S
(Tel: 043-649-1901 Fax: 043-649-1382)

220



A AHES KLY < AU

olg|g dstel WMFolE AutEdyl Autes @
FTUxE A Ago] B, wE e JRES
el Belg ndgtel WA geled Al
T2HEAAF T/ Mg 28 2o AF
H3 gloERs O g 9ol dxddel 71%
= Ry

il

a
Mg

E

= L

909 - BXE - B LTC - IFAER Sl
o) HE ZHfERT FASRTR,

AERGY] RS FFEL - kB - RR - R - i
Solm, B - KRR - B TER - R TR 5
Gk ol Agdhe FEEol AMEH I Qe

SRS B e (iEsond aEE
MR o2t HZ22 J)AE ol Hh - AR
T RS e TR HHUE, HIESIL
SEE, Hhi, I W, e, RS 59 A3t &
S5l st

sEBELS ot dd dEATFE M)
Fh ol BERF - S - WEAEHE-T} [l 2 cholesterol
RS MBS Tl disted, #70] Sq ol fmn 2
IR PR S Bustgl ot o =g Ao og
A g A= gloick

olell ARt A3

g

. EEetHt & ik

1.8t FEEQ Hx

EEfR S 40022 round flaske] @1 =
7hete] 2A13F 71 FE8t9c). A 3
o] A & rotary evaporator 2 4 F&e oS =4 7
&3] 57ge] ¥EE AL, MEMES TSR
& 47 200g8 AL Yo Aeiele] EE

18.4g, ## 30g, & 57g, HEF S0ge] £%< AUt
= Aol AHgE FEEERS] 782 ol ok 2k

55 Scutellariae Radix 100g
wE Coptidis Rhizoma 100g
& i Phellodendri Cortex 100g
& ¥ Gardeniae Fructus 100g
¥ 400g

A ARE G 3TN A2,

A% 27 %92 Modified Krebs-Ringer bicar-
bonate solution(NaCl 125.4, KCI 4.9, CaClz 2.8,
MgSO4 1.2, NaHCOs3 15.8, KH2PO4 1.2, Glucose
122mM, pH 7.4)°] ¥ 31 A-2ol|A FHFHY A=
A3 AEE AAG o 2m 2719 ne Y HH
HA 2 Ak

ARAAL WA 27) SAshe dE WA 2
7V AAR Ao R FEst] Aetg on, YA
T AAE 7he & Hd 2 48 AASAT

e
el
P
rlo
)

A 5%2] 029} 5%2] CO2 E7}A8 F
3l¥ 379 Modified Krebs-Ringer bicarbonate
solution®] peristaltic pumpE- %3} 3ml/minE T2
3L 913 organ bath(£3F 1.5ml)o] d4=38le] g% &
£ organ bathe] A F-of 2 A7 T2 & T& 2
FEUZ A AAstd FHAE FFHo WslE
Eit=g

A H 2 organ batho A A3 3| &A1 &
Micromanipulator(Na-rishige N2, Japan)& ©}-&-3}c]
HERY 1gg Halahn o 1A H2AZ Te
49 AHgatgich

QAxee Aol 49 T2 F 1A 342
The A¥e Adstdon, $39 AshE phys-

iograph(Power Lab, Australia) & A< 7] &3}3ith

221



HERER0 X 22 MERRMREE 0jxls 2

o
L
tlo

0% NBF-g-ol d&ox 2443t F
et mA st} B WHOZ paraffinc] Evijetn
S5m FAZ AEHAE ¢EAC

AL HH L2 hematoxylin?} eosin® 2 A 3}iL
EE A ztste] Fetn] A stol A WA 2 {5
Bt th(Fig. 1)

Rl

5. SAIXE

APEIE= HA 29 =7]|9} Norepinephrine
NBoz #2d FHngZd g AEEE dity
EFUARE UepIT

AgF Atole] Bl sigma plot 4.1& o] 43k
paired/unpaired t-test& A 3t a1, FJA
P<0.0012 #3&tsith.

Fig. 1. Histologic section of rabbit common carotid arterial
strip intact endothelium(left) or damaged endothe-
lium(right). An arterial strip with endothelium was
observed endotherial cell in tunica intima.
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Fig. 2. Representative recordings showing the effects of
HwangRyunHaeDok-Tang extract on the contraction
of arterial smooth muscle induced by NE. NE,
norepinephrine 10:M ; H, HwangRyunHaeDok-Tang
extract(mg/m!) ; W/O, wash out, change of bath

medium with a solution to which no drug is applied.

Table 1. Effects of HwangRyunHaeDok-Tang extract on the contraction of arterial smooth muscle induced by NE

Treatment Contraction(g) %
NE 1.58 + 0.16 100
NE + HO.1mg/m! 173 £ 022 109.2 + 4.2*
NE + H0.3mg/m! 135 + 0.19 849 + 6.2*
NE + H 1.0mg/ml 064 + 0.10* 40.6 + 5.8*

Values are mean +standard deviation(n=12). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. NE,

norepinephrine 10M ; H, HwangRyunHaeDok-Tang extract.

222



1]
)
Mo

-
o
BN
oN
Fol
gl
031
Rl
s
0
gk
X

Table 2. Effects of HwangRyunHaeDok-Tang extract on the contraction of arterial smooth muscle with intact endothelium or

damaged endothelium induced by NE

intact endothelium damaged endothelium
Treatment ; .
Contraction(g) Contraction(g) %
NE 1.594+0.31 1.894+0.30 100
NE+H 0.81+0.1% 51.6+9.9* 1.461+0.26 776129 * **

Values are mean +standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE.
** P<0.001, significantly different from the value with intact endothelium. NE, norepinephrine 106M ; H, HwangRyunHaeDok-Tang extract 1.0mg/ml.
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Fig. 3. Representative recordings of the effects of HwangRyunHaeDok-Tang extract on the contraction of arterial smooth
muscle with intact endothelium(left} or damaged endothelium(right) induced by NE. NE, norepinephrine 104M ; H,
HwangRyunHaeDok-Tang extract 1.0mg/m! ; W/O, wash out, change of bath medium with a solution to which no drug is

applied.
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Table 3. Effects of pretreatment of .-NNA on the endothelium -dependent relaxation induced by HwangRyunHaeDok-Tang

extract
Non treatment of L-NNA Treatment of L-NNA
Treatment Contraction(g) % Contraction(g) %
NE 1.20+0.09 100 1.76£0.13 100
NE +H 0.74+0.11* 61.5+7.4% 0.96+0.20* 544+10.1*

Values are mean+standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. L-
NNA, Ne-nitro-L-arginine 1004M ; NE, norepinephrine 104M ; H, HwangRyunHaeDok-Tang extract 1.0mg/ml.

Table 4. Effects of pretreatment of HwangRyunHaeDok-Tang extract on contractile response to additive application of Ca* in
the strips which were contracted by NE in Ca*-free solution

T Non treatment of H Treatment of H
tment
featmen Contraction(g) Contraction(g) %
NE 0.50+0.06 0.28+0.06 100
NE + Ca 147£0.11* 297.8+£20.9* 0.71+0.19* 252.4+28.1*

Values are mean+-standard deviation(n=8). Percentage was calculated for NE precontraction. * P<0.001, significantly different from the value with NE. Ca,
calcium chloride 1mM ; NE, norepinephrine 106M ; H, HwangRyunHaeDok-Tang extract 1.0mg/mi.
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Fig. 4. Representative recordings of the effects of pre-
treatment of L-NNA on the endothelium-dependent
relaxation induced by HwangRyunHaeDok-Tang
extract. L-NNA, Nw-nitro-L-arginine 100sM ; NE,
norepinephrine 10¢4M ; HHwangRyunHaeDok-Tang
extract 1.0mg/ml ; W/O, wash out, change of bath
medium with a solution to which no drug is applied.
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10min

Fig. 5. Representative recordings of the effects of pre-
treatiment of HwangRyunHaeDok-Tang extract on
contractile response to additive application of Ca?* in
the strips which were contracted by NE in Ca*-free
solution. H, HwangRyunHaeDok-Tang extract 1.0mg/
ml ; NE, norepinephrine 104V ; Ca, calcium chioride
1mM ; W/O, wash out, change of bath medium with
a solution to which no drug is applied.

Hgort mEmESS AN 2 A H
S} el 430] <14 = YATHTable 4, Fig. 5)

b. HiEMES0| KCIZ 5 gl njxl= g
WM R o] receptor-operated channel®}
= 2| WL Fet

o] FF F2A F &

voltage-operated channelo]| 7] X]&
31AF NE 10MS &

HRES 1.0ng/ml S 5 ”}04 T HSLE V5
3}a1, t}A] KCl 60mM-< slo] =& FEAl
T EERES 10mg/ml st 59 WS



Table 5. Effects of HwangRyunHaeDok-Tang extract on the contraction of arterial smooth muscle with intact endothelium or

damaged endothelium induced by KCI

Treatment NE NE + H KCl KCl+H
Contraction(g) 2.15+032 1.2740.33*% 1.68+0.32 1.78£0.33
% 100 58.3+8.4* 100 106.1£2.2% #*

Values are mean+ standard deviation(n=8). Percentage was calculated for NE or KCI precontraction. * P<0.001, significantly different from the value with NE
or KC1. ** P<0.001, significantly different from the value with NE+H. NE, norepinephrine 10¢M ; H, HwangRyunHaeDok-Tang extract 1.0mg/m{ ; KCI,

potassium chloride 60mM.
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Fig. 6. Representative recordings of the effects of Hwang-
RyunHaeDok-Tang extract on the contraction of
arterial smooth muscle with intact endothelium or
damaged endothelium induced by KCI. NE, norep-
inephrine 10sM ; H, HwangRyunHaeDok-Tang ex-
tract 1.0mg/m! ; KCI, potassium chloride 60mM.
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Table 6. Effects of Scutellariae Radix extract or Scutellariae
Radix extract cooperated with the constituent herbs
of HwangRyunHaeDok-Tang on the contraction of
arterial smooth muscle induced by NE

Treatment Contraction(g) %
NE 1.80 = 0.31 100
NE + SR 1.58 + 0.34 875 £ 477*
NE + SR + CR 0.35 £+ 0.08% ** 19.7 & 4.8% **
NE + SR+ PC 0.20 + 0.10% ** 114 £ 6.1% **
NE + SR + GF 145 + 0.20 82.5 £ 14.3*

Values are mean = standard deviation(n=12). Percentage was calculated for
NE precontraction. * P<0.001, significantly different from the value with
NE. ** P<0.001, significantly different from the value with NE+SR. NE,
norepinephrine 104M ; SR, Scutellariae Radix extract 0.25ug/m! ; CR,
Copridis Rhizoma extract 0.25mg/ml ; PC, Phellodendri Cortex extract 0.25
mg/ml ; GF, Gardeniae Fructus extract 0.25ng/ml.
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Table 7. Effects of Coptidis Rhizoma extract or Coptidis
Rhizoma extract cooperated with the constituent
herbs of HwangRyunHaeDok-Tang on the con-
traction of arterial smooth muscle induced by NE

oA

Treatment Contraction(g) %
NE 1.79 + 0.29 100
NE + CR 0.63 + 0.30* 33.7 £ 11.0*
NE + CR + SR 021 £ 0.13* ** 113 &+ 6.1% **
NE + CR+PC 0.26 + 0.32% 12.6 + 14.8* **
NE + CR + GF 043 + 0.32% 225 + 13.6*
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Fig. 7. Representative recordings showing the effects of
Scutellariae Radix extract or Scutellariae Radix ex-
tract cooperated with the constituent herbs of
HwangRyunHaeDok-Tang on the contraction of
arterial smooth muscle induced by NE. NE, norep-
inephrine 104M ; SR, Scutellariae Radix extract 0.25
ng/ml ; CR, Coptidis Rhizoma exiract 0.25mng/ml ; PC,
Phellodendri Cortex extract 0.25mg/ml ; GF,
Gardeniae Fructus extract 0.25mg/ml.
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Values are mean+ standard deviation(n=12). Percentage was calculated for
NE precontraction. * P<0.001, significantly different from the value with
NE. ** P<0.001, significantly different from the value with NE+CR. NE,
norepinephrine 10uM ; CR, Coptidis Rhizoma extract 0.25mg/ml ; SR,
Scutellariae Radix extract 0.25ng/ml ; PC, Phellodendri Cortex extract 0.25
ng/ml ; GF, Gardeniae Fructus extract 0.25mg/ml.
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Fig. 8. Representative recordings showing the effects of
Coptidis Rhizoma extract or Coptidis Rhizoma ex-
tract cooperated with the constituent herbs of
HwangRyunHaeDok-Tang on the contraction of
arterial smooth muscle induced by NE. NE, nor-
epinephrine 104M ; CR, Coptidis Rhizoma extract
0.25meg/ml ; SR, Scutellariae Radix extract 0.25mg/m! ;
PC, Phellodendri Cortex extract 0.25mg/mi ; GF,
Gardeniae Fructus extract 0.25mng/ml.



Table 8. Effects of Phellodendri Cortex extract or Phello-
dendri Cortex extract cooperated with the con-
stituent herbs of HwangRyunHaeDok-Tang on the
contraction of arterial smooth muscie induced by

NE
Treatment Contraction(g) %
NE 1.56 + 0.12 100
NE + PC 048 + 0.13* 31.0 £ 9.6*
NE + PC + SR 0.25 £ 0.11% ** 16.5 + 7.5% **
NE + PC + CR 0.08 + 0.04* ** 5.5 + 2.6% #*
NE + PC + GF 0.55 + 0.43* 359 + 28.3*

Values are mean =+ standard deviation(n=12). Percentage was calculated for
NE precontraction. * P<0.001, significantly different from the value with
NE. ** P<0.001, significantly different from the value with NE+SR. NE,
norepinephrine 104M ; PC, Phellodendri Cortex extract 0.25mg/ml ; SR,
Scutellariae Radix extract 0.25mg/ml ; CR, Coptidis Rhizoma extract 0.25ng
Iml ; GF, Gardeniae Fructus extract 0.25mg/ml.
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Fig. 9. Representative recordings showing the effects of
Scutellariae Radix extract or Scutellariae Radix ex-
tract cooperated with the constituent herbs of
HwangRyunHaeDok-Tang on the contraction of
arterial smooth muscle induced by NE. NE, nor-
epinephrine 10:M ; PC, Phelflodendri Cortex extract
0.25meg/ml ; SR, Scutellariae Radix extract 0.25mg/ml ;
CR, Coptidis Rhizoma extract 0.25mng/ml ; GF
Gardeniae Fructus extract 0.25mg/ml.
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Table 9. Effects of Gardeniae Fructus extract or Gardeniae
Fructus extract cooperated with the constituent
herbs of HwangRyunHaeDok-Tang on the con-
traction of arterial smooth muscle induced by NE

Treatment Contraction(g) %
NE 1.73 £ 027 100
NE + GF 1.83 +£ 027 105.8 £ 2.3*
NE + GF + SR 1.56 £ 0.21 90.7 £ 5.1% **
NE + GF+ CR 0.40 £ 0.11* ** 232 + 5.0% **
NE + GF + PC 0.87 £ 0.44* ** 48.5 £ 183 +*

Values are mean = standard deviation(n=12). Percentage was calculated for
NE precontraction. * P<0.001, significantly different from the value with
NE. * P<0.001, significantly different from the value with NE+SR. NE,
norepinephrine 10¢M ; GF, Gardeniae Fructus extract 0.25ng/ml ; SR,
Scutellariae Radix extract 0.25mg/ml ; CR, Coptidis Rhizoma extract 0.25ng
/mi ; PC, Phellodendri Cortex extract 0.25mg/ml.
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Fig. 10. Representative recordings showing the effects of
Scutellariae Radix extract or Scutellariae Radix extract
cooperated with the constituent herbs of
HwangRyunHaeDok-Tang on the contraction of arterial
smooth muscle induced by NE. NE, norepinephrine 104M ;
GF, Gardeniae Fructus extract 0.25mg/m! ; SR, Scutellariae
Radix extract 0.25mg/m! ; CR, Coptidis Rhizoma extract 0.25
ng/ml ; PC, Phellodendri Cortex extract 0.25mg/mi.
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