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Effects of BanhabackchulChunma-tang
on the Vascular Relaxation and its mechanism

Yon Tae Kim, Jong Koo Chae, Gil Whon Kim, Heung Mook Shin*

Department of Physiology, Dongguk University College of Oriental Medicine

Hypertension is not only a well-established cardiovascular risk factor but also increase the risk of atherosclerosis.
Most studies conducted to investigate the effectiveness of treatment for cardiovascular disease such as hypertension
have focused primarily on conventional drug and physiotherapeutic treatments. BanhabackchulChunma-tang($¥ &
X B; BCT) is popular herbal medicine used in dlinic for the treatment of various symptoms of cirulatory disorders
and weakness of digestive system, including anorexa and nausea with vertigo, severe headache, vomiting and so on.
However, the mechanisms underlying its efficacy are unknown. This study investigated the effects of BCT as an
afternative medication on the contraction induced by phenylephrine and KCl in rat thoratic aorta. BCT revealed
siginificant relaxation on phenylephrine-induced arterial contraction, but revealed noncompetitive effect on concentration
responses of phenylephrine-induced contraction. Treatment of N-L”-argine methyl ester(L-NAME) and methylene
blue(MB)(10°M) reduced the relaxation of BCT. BCT also increased in vitro NO production. It suggest that the
relaxation effect of BBT is related with NO pathway, becausse the effect of L-NAME and MB are due to inhibition of
NO synthesis from endothelial cells. These results indicate that BCT would be effective in hypertension treatment and
its mechanism of relaxtion on arterial contraction is likely to be related with NO production, blocking of « -receptor and

signal transduction after receptor activation

Key words : BanhabackchulChenuma-tang($ ¥ 3R K& 5), arterial contraction, L-NAME, methylene blue, NO.
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Table 1. Prescription of BanhabackchuiChenuma-tang

storgy Aots 210
$5 Pinelliae Rhizoma 56
B Citri Pericarpium "
5% Hordet Fructus Germinatus "
Bit Atractylodis Macrocephalae Rhizoma 375
HH Massa Medicata Fermentata #
AR Gastrodiae Rhizoma n
2B Alismatis Rhizoma ”
'R Atractylodis Rhizoma 1875
AE Ginseng Radix «
Y Astragali Radix ”
rE Poria #
LE Zingiberis Siccatum Rhizoma ”
R Pheltodendri Cortex ”

b2kl Uncariae Ramulus et Uncus 375
BHA 4705
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1) 3t REEQ AZX : LEAMKRS 48 28 260gG
round flasko] @11, £54 1,200miE 71510 71 &8t & £
£ E ABKZE 4T3, rotary evaporatorZ 7@t &G &
E2 AR5 36.1g0 BUS ATt

2) d@EIo) AEL : BFHE chloroform@ F wlFBl] ABA)
711 B18AI TR, A1 B4 91l 87 Y S A&E5i%ct
OlE Z&E EBIIA(95%0+5%C0O)E Z3IK]7! Krebs-Ringer
bicarbonate 8(NaCl 1198, KCl 4.6, CaCl, 25 MgCl; 1.2,
NaHCO; 25, KH,PO; 1.2, glucose 10, mM, pH 7.4)o] @1 A2
oA EEFAY HMEAT LS AASL oF 2mm HEE
Zig} uziguiel daEdEsg ARSIt olgA TE IEg
physiograph ZtX]o] GHEsl Aol AR3IICE

3) E@edk oHEE &5

%% 0%} 5% COE EfSH 7t P4E07 Hdy]
i 37+050CE JAE=Krebs-Ringer bicarbonate 890]
peristaltic pumpE &3l 4 ml/min®] £52 SEX e
organ bath(82F 15 )] FJEPES ol 3F B2
organ bath®] ZRo] NHAF|IL UIESE E2 & ¢FHET
sl EH4 4=Z(isometric contraction) & 0] 712519
c} oA ERE R AR|(Grass FT-B)E 0183l £7] AHE 1g
F318HL 1X]7F o)) B1EAR] & 4fo] ol 8dixrt guEH
S 3x10°M9} phenylephrines} 65.4mM KOS AHE3I] Z 1
F&710] O|ERE W, AIFEE SR E Foislel Uehle
Y128 physiograph(Grass 7, USA)Z @14 7|E61%ch

4) Phenylephrine 55 @3 &30 tigh 594 2H&
Z£7% : Phenylephrine(PE)Q] 55E 001 ME BE 3 M7A]
F7RIFEE W VYRt £HUIS tidled £EATTKRES
SEE(03mg/ nt, 0.5mg/ nt, 1.0mg/ md)E H2I5I &R 73

£ REY] Wil 95l JFBIFCH
5) @@ol g ZkZol| TSt methylene blue 3! L-NAMES] &gt

PEARKRBES g@olda 50l AAA] nitric oxide(NO)
9 BAHES XA Y8l 10°M methylene blue(MB) 3%
10°M Lo -nitro-L-arginine (L-NAME) € HA2| & & £EAR
Ko o|iSS #EBICE
6) Nitric oxide®] &8

o] HHE NOY ET& Griess ¥70 w2} ELISA
microplate reader(Behring EL 311)2 &% & ZMsIrt 71t
3l 7128, BUS Griess AlQt (1% sulfanilamide, 0.1%
naphythyl-ethylendiamine dihydrochloirde, 2.5% H;PO)SE
204} 242t 1087t kg Al & BEBTAE AS70004 &
ET g FFsIE NOY 5T & sodium nitrited] 358 718
OF Zhdct AEIZHOT BIGIA ARSI Cn, 2 Ao
718 RS AE sigAS ARSI
7) AE=Y &8

HZoll tiet E4 4L Human Umbilical Vein
Endothelial Cell(ECV304)S 24-well plateol] 1x10* cells/well0]
HEE cellg 412 THS, 10% FBS-DMEM BiX)E 37T, 5% CO:
BloflA] 244134 B QRS & serum-free WAL £ EAMKRES
STEE HrIBlo oAl 24413F vislo] A E EES MIT
assayZ SABIFCEY. & ECVI0MIE BIYAIZ! 24-well plateo)
MIT (methylthiazol-2-yl-25-diphenyl tetrazolium bromide)&
total volume®] 10%7} & Wi, 4417 WIZAIZ] ThS 1 &
gt 9 MiXIE AATE 5, DMSOE 50 @il 10830
shaking gt THZ, ELISA microplate reader(Behring EL 311)2
570 nmoilAl TE &AL
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3x10"M&] Phenylephrineo] QI8 :=&&8#ol] sl 5T
¥ LFARKERS olgda g HEBIYCl LHEAMNERET
3x10”M PEo| 2/} 0.79+0.23g(100%)2] $&ol thsled 0.1mg/
neofA] 7.043.1%, 0.3mg/ méollA] 15.11+4.5%, 0.5mg/ ol 4] 27.8+
3.8%, 0.8mg/meolA] 51.2+4.5%, 1.0mg/ meoA] 69.8+4.7%2] =&
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Fig 1A. Typical record of effect by BanhabackchulCheunma-tang
(BCT) on the PE-induced contraction in the isolated rat thoratic aorta.
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Fig. 1B. Effect of BanhabackChulcheunma-Tang(BCT) on the PE-
induced contraction in rat thoracic aorta. Data are expressed as refative
percentages of PE response. Results are expressed as mean + SD (n=7.
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Fig 2A. Typical record of effect by BanhabackchuiCheunma-Tang
(BCT) on the KCl-induced contraction in the isolated rat thoratic aorta,
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Fig. 2B. Effect of BanhabackChuicheunma-Tang(BCT) on the KCi

(65.4mM)-induced contraction in rat thoracic aorta. Dala are expressed
as relative percentage of KCi response. Results are expressed as mean + SDin=5),
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Fig. 2C. Comparison of dose-dependent relaxing effect of
BanhabackchuiChenuma-tang (BCT) on the PE-and KCkinduced
contraction in rat thoracic aoma. Data are expressed as relatve
percentage of PE and KCI response, respectively. Each point repesents the mean
+SD. of five axpenments.

3. Phenylephrined] 55H3l0] Wi LY LESRKHES]
olgta

LEERAREB ol 57t LEAAFEER0] 88
BEI9 g-adrenalin $8H P ZAQ 7HsHE FAVS
951l Phenylephrine(PE)S] 550l WE o]AE IS B
t} 79 EE B PEY 5%0] &8I £35S Ui
on 3x10'M9] PEE £oidt ET0] 100%9] $%8 Holi
=l 8isi LEAMKREES 03ng/niollA] 85.8+14.2%, 0.5
ng/ oAl 77.0+7.6%, 1.0mg/peoA] 425+89%9] £&S LIE}
ATk

Fig. 3. Effect of BanhabackchulChenuma-tang(BCT) in dose of
0.5, 1.0 and 2.0mg on the PE-induced contraction in rat thoracic
aorta. Data are expressed as relative percentage of the 3x10-7M PE-induced
contraction. Results are expressed as mean * SD{n=6).

4 PEAMRERS Edolg Zk8o] tieh methylene blue,
L-NAMEQ| &8t

FEAMRESRS] @0l G50l thdt nitric oxide(NO)S]
HTAEE T Y51 methylene blue(MB)$} L w-nitro-L~
arginine(L-NAME)E AX2} & &, 1 o|gRiSg BN
FEEAMRHSS 1.0mg/mlo] 5504 Phenylephrine(PE)S} 4
ZEPoll thslA 9418+3.8%9] o|AFTHE LIERIALY, NO o7
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Fig. 4A. Effect of L-NAME(10°M) on the rolaxation effect of
BanhabackchulChenuma-tang(BCT) in PE-induced contration of rat
thoracic aortic. Fach point represents mean + SD of 4 experiments,
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Fig. 4B. Effect of methylene blue(10°M) on the relaxation effect
of BanhabackchuiChenuma-tang{BCT) in PE-induced contraction
of rat thoracic aortic. Fach point represents mean + SD of 4 expenments.
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S sTE(O, 05, 1, 5 10, 15mg/we)E 24417t X286 & NO
9 A4S EFsIkn. 1 20 sREE 217t 1.6+0.02, 1.703,
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Fig. 5. Nitric Oxide formation by BanhabackchulChenuma-tang in
Human Umbilical Vein Endothelial Cel(ECV304). The cells were
treated with vartous concentrations of water extract of BanhabackchulChenuma-
Tang. Values are mean % SD(n=6). *, p{0.01, ™, p(0.001 compared with control.

15

6. FEARFHES NTEY 23

PEARKHEY MZ=Y 28 88 2% Human
Umbilical Vein Endothelial Cell(ECV304)l] thalod 0.1-5mg/me
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Fig. 6. Effects of BanhabackchulChenuma-tang on cell viability in
the Human Umbilical Vein Endothelial CelIsECV304). HUVEC were
incubated in the presence of different concentration of BanhabackehulChenuma-
Tang extract for 24hrs, Cell viability was measured by MTT assay as described In
materials methods. Results are expressed as mean + S0, n=3
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