SorYEIYIsIaiN B 163 28 Korean J. Oriental Physiology & Pathology 16(2):289~295, 2002

lﬁ%ﬁlﬁ-‘#ﬁ > -}é o Wjg HAIAE
s LDH 4= vA= 93

2 - wed . wa

0
rﬂ

Rz

YBista srojmenst gelstud

fol

otg

Effects of Guaruhaebaekbanha-tang Extract on Beating Rate and
LDH Activity in Cultured Rat Myocardial Cells

Hyo Chang An, Kang Beom Kwon, Eun Young Park, Seung Ho Jang, Do Gon Ryu*
Department of Physiology, College of Oriental Medicine, Wonkwang University

To certify the protective effect of herbal medicine against oxygen free radical-induced myocardiotoxicity,
cytotoxicity was measured using MTT, LDH activity and Beating rate assay in the presence of Guaruhaebaekbanha-
tang(GHBT) extracts or single constituents of this prescription. Myocardial toxicity was evaluated in neonatal rat
myocardiocytes in cultures. In the present study, xanthine oxidase/hypoxanthine(XO/HX) resulted in a decrease in cell
viability, increases in LDH activity in culture medium and decreases in beating rate in cultured myocardial cells. In the
effect of GHBT extract, it showed the prevention from the XO/HX-induced cardiotoxicity by the increases of cell viability
and beating rate as well as the decrease of LDH activity. In the protective effect of Fructus Trichosanthis(FT), Bulbus
Alii Macrostemi(BAM) and Rhizoma Pinelliae(RP), all the extracts were significantly effective in the protection of
XOJHX-induced cardiotoxocity in cuitured myocardial cells by the increase of beating rate as well as th decrease of
LDH activity. From these results, they show that XO/HX is cardiotoxic in cultured myocardial cells derived from
neonatal rat, and it suggests that GHBT, FT, BAM, RP extracts are positively effective in the blocking in
XO/HX-induced cardiotoxicity.

Key words : Guaruhaebaekbanha-tang(M#E# R4 EH), Fructus Trichosanthis, Bulbus Alli Macrostemi, Rhizoma
Pinelliae, xanthine oxidase/hypoxanthine, Myocardial cell, Cardiotoxicity.
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R EE5I0] A - B - FUEoks A8 e ok #EY ¥ & o I8 AdkaBold §E ¥ B2 22 HE sl
o pmEslL W= AFOKL WESI RR - L% - BRI & £ A7} B4 o g4E0Y, 1 A3 MEWY A
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o] XO/HXol| I3} AutE40] ZAE EUHOT Z7KIHCH
Y3 G100 #E R&20] adriamycinol I LDHY +&5
749} AlUHES0] ZHAS WolSIRCHL HIEIOU B Kol
U GFEIE Y 4 YAk

olol A= MEAMFESY 1 FLHUSQ NEHE, %A,
+F So| AARIR7IZ AR WY ATA Zol njxE g8te
TP Y3k} 2 RS ATHACE BA XO/HXSY AZA
£ EHS MIT LS 012310 BESIROH MEHLLES
o I FHEES ARG ATHMIE XO/HX =37 &
AZMNE WS4 53} Lactate dehydrogenase (LDH) 8%
£He Esl] |98 ZNE IAlol BusH= Holch

ERAR S

SE2 Spragne Dawely AEQ] 7AZ4EN7T 5T YF 3
AE WA E AMETINC

2. M EEHY

Az Bl HZHNEE Ca”, Mg'-freeQ] Hank's
balanced salt solution(HBSS, Gibco)2. & 33} AMl&g & 1,000rpm
ollA] 2027 AFAZACE MARAS 0.05% trypsinQE 208 &
ot 312710 @2 T} Pasteur pipette Q& 3,43 E4ohE 800xg
oA 1087 2ARAUct AfE MEE Eagle's minimum
essential medium(MEM, Gibco)oll 10% fetal bovine serum(FBS,
Gibco)# penicillin G(25 unit/mf)7} H7He Egio] BERAI o
2 96-multiwell plate(Gibco)ol] 1x10°%cell/welld] HE UEF &
FolFch BFE AZE 3y H0E MER YA F uEks)
of FAOW LeANF7IZE ZEEA E2 WYdE HELSE
3l Bl FARIACE AW A E Helil M2 E PBSE 34
3] MHBOH AZe g 78 F 2 Aol ARSI

3. ZEEY AR

Aol ALSS A= MEHE 28g, %K 78.75g, £F 78.75g
2 18} M3+ E 5 (Guaruhaebaekbanhatang, GHBT) 202.5g
I 7 okl [ # B (Fructus Trichosanthis, FT), #H(Bulbus
Allii Macrostemi, BAM), 4 E (Rhizoma Pinelliae, RP) Z}Z} 200g
g el EFS g BAETATe) ¥ dA7E FAGH
o] 3A)7} &9 WEYIZ MYt £ 3,000rpmojA] 20237 AHE
2l5la 8 & 55712 ZAEEc & SEUAI M A2
Sl Zhzt MEB#AALEE 38.2g MEH 1582g, 7K 1541g, 4
E 18.2g0 BY AIES AUk MEHEGA+ERSY 1® BE2
Table 13} 2t}

Table 1. Prescription of Guaruhaebaekbanha-tang(GHBT)

BEE 8 E E8(g)

HER Fructus Trichosanthis 40
#a Bulbus Allii Macrostemi 125
+8 Rhizoma Pineliiae 11.25
@ 265

4. Xanthine oxidase(XO)/Hypoxanthine(HX)Q] Ax % Xz

2 4§l AK2% A|QFO 2= xanthine oxidase(XO, Sigma)
&} hypoxanthine (HX, Sigma)2 % XO0% &2 100 mU/m¢, 10
mU/nf, 1 mU/ml9 RZFAE, HXS FF 1 M, 100 mM, 10
mM9| AANG THE0] Wotiol HAETH & 48 @ MYl
AOE 34 AREsHAU BQ% g2 AF uiYdol Hrtsid
AHEBIHTE

5. 2289 Az

Uil A183 A7) P GlE STE s, WA
& AZHEE XO/HXOl &AI7)7] 3412 Hol 242} BA2IS
THE XO/HXol ‘=& § 0|5 SIeHl7} XO/HXS] AZAE
S4o] DRl ATE FABHC

6. NEEY W ol 87
1) MIT 8%

HENEE XS 948 MTT [3-(4,5-dimethylthiazol-2-yl)
-2,5-dipheny ltetrazolium bromide] (Sigma) &’ XO/HX
E Azigh i AZH EE PBSE 33 ST, A A xS
50 mg/mé9] MITE welldt HEELE 54610 o] 37T, 5%
COo, & =AY F70l4 g = siick wig g8 &
dimethylsulfoxide (DMSO, Merck)& Ael$t thZ ELISA
Reader (Molecular Device, USA)Z 570nmoll4} BT E S&35}
of thEZ3 HuskRTt

2) Lactate dehydrogenase 84T 53

LDH 479 ZEE %3 ¥ LDH/LD procedure
(Sigma)Z 0|83l TN MYHS URE AUt &
phosphate buffer (pH 7.5)0] §&55%T9 NADHE pyruvate®
ATl S E 0183 Aolrk 340nmo] EFEO UHAES
ol LDH 4ol uizEésiAl E€ ol&8kd LDH 88%
£ £3¢ dolct
3) AZME YHE4:(beating rate, BR) F8™

e AZAEY] BRY HEHE sl dF AR uigket
ZAZoll o] 858 XO/HXo] EEE aidols] 24413 &
Qr uiSt & oAyt 2BIEA 2 MiYHE HETCE Glod
2g A2 ES drEeE dR2 T vl skt

7. EAAE
AP Aol gt FIH9 AES ANOVAZO] Student-t
testo]] G181 2 pgkol 0.05 o]5101 AT ST AOZ It

2 %

1. XO/HX7} uiQ} A2A 29 YEEo| n|RE F&
1) AZME YEE : MTT ZF

XO7} wigk AlZAME) viAlE FHE BE6P] sl
5~40 mU/mt SEEXNSIS Wi HIM o] MEZYEES
MIT EekHol Qjslo] Sg¢ 23 Azl X0 skoll dlHsh
of Mz BEE0] 246t 53] 20 mU/ng, 40 mU/nt XO
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MEARLER 2820 i UZNEY uE40 LDH g4k nixle g8

9} MelolAE M2 YEGo] thETol H5k 48.6%(p<0.05),
424%(p<0.01)Z |t ZAE VeI (Fig. 1).
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Fig. 1. Dose-response relationship of XO treatment in cultured rai
myocardial cells. Cultures were exposed to various concentrations of XO for
42 hours, respectvely. Cell viabilty was measured by MTT assay and determined
as % of control. The results indicate the meanxSE for 6 expenments. Significant
dfferences from the control group are marked with astersk. *p¢0.05, *p<0.01

3 20 mU/miQ) XO/HX7} Eake wiojelols] A2 E
S 30~48KIHEQH HISH F AIZH) Bjo) WE HMEY BE
22 MIT BZol 93l FARBIGCE 1 2% Redh Aol
AEHOZ ME WEGO] LAIKOM B3| 42417}, 48410l
A RS BAS LERITH (Fig. 2).
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Fig. 2. Time-response relationship of XO/HX treatrnent in cuiiured
rat myocardial cells. Cultured rat myocardiat cells were treated with 20 mU/ul
X0 n 0.4 mM HX for varous tme intervals. Cell viabilly was measured by MTT assay
and determined as % of control. The values are the mean*SE for 6 expernments.
Asterisk indicate the s gnif:cant differences between groups. *p<005 *pc0.01

2. XO/HXQ AFEAE £4boll et S &

1) LDH €8k §8

(1) XO/HX7} LDH 4%l A= S

XO/HX9 =%o] wWE LDH BT E £ Ao

0.1 mM HXoll 4~32 mU/msEZ XO7t 242} 23 uigol
A AZMEE 2417 B0t A2ist & Mx9) 4ESS LDH &
MG E ol&8k HATH vl ZAKBIFECE 1 2 Aeldt 5
Tof BlE5kd LDH X %7} 7kl AE9 YEES Z4Al
7.0 B3] 16 mU/m¢, 32 mU/mnt XO Xjolxe thETol 1]
Blo] EAXCE |98 E712 UERITE MCVEI2 16 mU/ml
XO HelolAl UERdTE (Fig. 3).
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Fig. 3. Dose-response relationship of XO/HX on LDH activity in
culture medium of rat myocardial cells. Cultured rat myocardial cells
were exposed {0 various concentrations of XO in 0.1 mM HX for 42 hours. LDH
release was measured at wavelength of 340 nm. The control value represents
162428 umol/min/mg protein. The values are the meanSE for 6 experiments.
Significant differences from the control are marked with asterisk. *p¢0.05: **p¢0.01

(2) XO/HXoll i3} £7V¥8t LDH 84 %ol nlile sleiie] gt
e A A Eol tigt XO/HXY LDH Zdloll 98t A5
Mol el ME#HE4ES, NER, #0, +85 289 53
g LDH 459 ZHolA XAl Yskd 01 mM HXoll
MCVZ19] 16 mU/mt X0 sTollAl 42417 &9t e EA1717] 3
A1ZF Holl 242} 1~120 pg/meS) Skl F&E0] B WYY
oAl AAMRIT & MEYY WE EH|¥ LDHY Y& ZRAIN
ch NEESLERS 32 uigs £ XO/HXE AM2IsA %
I MEHEESLES $EEE sTEE Meld 3% LDH &4
Toll F9$ Hsk= UERAA] 2RiTt 16 mU/we XO/0.1 mM
HXZ A2I$ ZS XO/HXE ANeldhAl §ie Foll Blokd
58.6% E715ld AMZol B4 UERICE T8iU NE#E4E
B 2222 AM2le 39 A2 skl Higlsid LDH &4
7t Z4skd XO/HXol 918t £4 S Yolsiem S5] 80
/nt, 120 pg/mt ME#HALEE FEES DA2IS 420 NHE
HELER 2222 M XNelsK Z1L XO/HXRRe A2t &
158.6%01 HI5I Z+7} 146.7%(p<0.05), 143.0% (p<0.05)Z 2io}
A ZaslAct (Fig. 4).

MEES 2% vl 3 XO/HXE ATIoHA] 41 HEK
ZZE2S 5TEE A2 29 LDH 4ol {8 Wik
VIERAR] @%c) 16 mU/me XO/0.1 mM HXE AeIg 32
XO/HXE HMelsiA 2 2ol Hiskel LDH &4 %71 &7t
of Mzl EHS UERITE 18U MEX 2882 A AN2io
A2 Held sTol vlEldlel LDH &8 T7} Z4ashod XO/HX
ol O3t E4E wWoliRou EAFEQ FAHES LB S8’k
THFig. 4). #E9) B2 wiYst & XO/HXE AeIsH &l #
B A2ES 5THE M2id 49 LDH #4kol f98 ¥s
= LJERIK 29Tt 16 mU/me XO/0.1 mM HXE Azl 32
XO/HXE 26N %S Z Lol vislel LDH 457t 5718}
of MEol B4 Vekdch 18U 8 FEES d AR 3
£ Mzl sToll vlElslel LDH 84T 7t Z43lo] XO/HXol
93t 24 S Woldlou A {482 UEIIA 2t
(Fig. 4). £EO 22 siY3 & XO/HXE AelsHA Rl #R
Z2EZ 5T Aeld 2 LDH 88k {as Hak=
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NEF - ALY - urly - S5 - R

VUERIA 2tc). 16 mU/ne XO/01 mM HXE R2is 3¢
XO/HXE RMelsHA 2 2 Lol Hiskd LDH 8457} 57161
of HEol E4S Uebirh I8 £F F2EE A M
AL ANelst =kol ulglsid LDH #d%r7t Zaskd
XO/HXoll Q18 S48 Woldidout BAH f982 vet
LA LAt (Fig. 4).
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Fig. 4. Dose-response relationship of Guaruhaebaekbanha-tang
(GHBT), Fructus Trichosanthis(FT), Bulbus Alli Macrostemi (BAM)
and Rhizoma Pinelliae(RP) for LDH activity in cultured rat
myocardial cells. Cullured rat myocardial cells were preincubated with various
concentrations of herb extracts for 3 hours, and then exposed to 16 mU/m XO
n 01 mM HX for 42 hours. LDH release was measured at wavelength of 340
nm. The values represent the mean=SE for 6 expenments. Significant differences
from the XO/HX-reated group are marked with asterisk. *p¢0.05

2) UZME ESY &5
(1) XO/HX7t AIZHE vHESo) nixle g

XO/HX9] s%ol me AZAZ 8tE+E F8o] flch
o 0.1 mM HXoll 15~30 mU/mé XO%] Tt 242t ZgHe uf
opalo 4] AZHEZE 42417 B AEig & AlZY HEs E
£g gEFY I EABIKCE 1 23 Mig X09 skl
HlEBld BHESE Z4siR e 25 mU/w, 30 mU/wt XO2
KElojAlE AZEST th R 7100%(126+12.9 beats/ min)oll H]
BH0d 2}2Y 415%(p<0.05), 32.5%(p<0.0)Z BAXHCE FIYT &
A& Uehdct (Fig. 5).
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Fig. 5. Dose-response relationship of XO/HX on beating rate in
cultured rat myocardial cells. Culiured rat myocardial cells were treated
with varous concentratons of XO in 0.1 mM HX for 42 hours. Beating rale was
measured Dy count of beating frequency per minute. Control value represent
196129 beat/min. The values are the meanSE for 6 experiments. Significant
differences from the control are marked with astensk. *p<0.05: *p<001

(2) XO/HXoll Q8 ZAa AZHE whESol n]R|E Skl
9 531
BIQE A2 A Zoll thel XO/HXS] MEZHol sl ME#ES
$EE, NER %0, 2H 5329 S48 UIHE BEd
ZHol|A ZAKSE] $isle] XO/HXY MCVEKR! 25 mU/mt S
o)A} 42417 BO k241971 3A17F Aol 242} 15~100 pg/mbS)
BIoka] REE0] TEE gAolA ARSI E LTAHE UE
S8 ZABIKELE ME#HSLEERS 39 ujerst & XO/HXE
AelsiAl @1 MEARLEES $2E8 sEE Ao 89
AZAE QiS40 | #ske UERIA Utk 25 mU/
X0/01 mM HXE A2i3 A2 XO/HXE AsIA &2 8%
ol B3l 47.1% 2 ZAaskd A Zol F4E ekt I2u I
BiO4ER 2252 W Mud 42 Aes sk di#skd
AT E WHES Z4agurt Z2oEe] XO/HXo| s S8
2lol5IaC). E3] 50 pg/me, 100 pg/nt MEHHLER FEES
ARRE A0 NEESLER $2ES 3 NS &1
XO/HXELS REigh & 47.1%of vlsld 2zt 72.7%(p<0.05),
89.3%(p<0.01) £ XO/HXol 93} ZAEANE RASH A6
ACHFig. 6).
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Fig. 6. Dose-response relationship of Guaruhaebaekbanha-tang
(GHBT), Fructus Trichosanthis(FT), Bulbus Alli Macrostemi (BAM)
and Rhizoma Pinelliae(RP) for beating rate in cultured rat
myocardial cells. Cultwed rat myocardial cells were preincubated with various
concentrations of agents for 3 hours, and then exposed to 256 mU/ad XO in 0.1 mM
HX for 42 hours. Beating rate was measured by count of beating number per
minute. The values represent the mean=SE for 6 experiments. Significant differences

from the XO/HX-reated group are marked with asterisk. *p¢0.05 *p<0.01

MEEY 242 MYst & XO/HXE ANeisHA 41 MEH
2222 =52 JEd 4 [ZAE viErol KT HES
= UehIA 2Tt 25 mU/m¢ XO/0.1 mM HXE A2is 82
XO/HXE Alsia 92 A2l viglal ASME WES7
415%2 248l MZol B4 veldch 18U MEE 55
22 d ANElg 42 A2 skol BlEskd AZNE UEF
7} &7¥510] XO/HXol 98 54 Yoldld oy EAF &
o4 UERIA UATHFig. 6). #ES S vleFet & XO/HX
g Mok 21 #E F2EE sTEE A2 3% 42
T ubEgeo) f93 Wk LERIA] YUt 25 mU/mé XO/0.1
mM HXE 218 39 XO/HXE XeJsiA] &2 Z<oll Hisid
AlZAE BHEST) 405%E Zadldd Mzl SHE UERICH
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MEABLER F220| Mg J2MRS WE4st LDH 8k vjile g8

I8 #R FEEES A AEid @9 A2ld skl vlwskd
AZH T wES7} 74810 XO/HXOl 8 4 yolalie
o 53] 100 ug/mt %R FEEES AXEIS 20 0 F52
S A ANelslAl 94al XO/HXukg AEle o 405%0] ulsid
71.9%(p<0.05)Z ErIokd BAXCZ {AYE VERICHFig.
6). £ A2 ikl & XO/HXE ATIsIA &1 487 F&
EE sLEE AUl 42 AIHE dssol Fo¢ Hele
UERIA 2tch 25 mU/ne XO/01 mM HXE Xzt 32
XO/HXE RAEISIAl &2 Z20] nldld AIZAE wE47}
415%2 Zr4sle] Mol 542 JERIDE I8 48 F52
€ A Azig 32 Aels skl vlEskd AZAE wE4r)
E7151 XO/HXoll 93t £ & Folsld 2y BAF /A
2 VB 2UTHFig. 6).

Z

MEASLTES NEY 45 $E2 789 Jyog 1
MoK | #Ik, FHE, 552 AuEY el Zr)

MEHS MECORAE sh Mk H - % - JEoH
it - B - KBGO EHESITL MR(LEK, EIBEEY Fs0] M
B, T, EREE, Mt AR 59 FES ARt siack”.
B Eanol &3 SEE EAQ IMEFARIEH) B ARE
O BEOR, MIke F % B MESIL I 0 B KB 4808
G, G0 Hee EeER, TRER TRERS X
WINREO.E AT, Bl FRES S S50 93 mEs
S Rgsk=r o188 UTF . LEE ¥ HiE HEoM
HiERIE, MERHRESHE G50l ACH HESH 7oA Bk
TSR TSN MIER FIEMO] LIERITH Stk ™. Zefol
HEQ7)E0) Y] BEEEA 4E SHE219 |6 £ 7
ol Tt AEo] i) WAL Y AFoP AZME
o} Ze ZHE MEES WHo BYUE slo] A Held i
718 niFEsk) &3 4 X8H vl gl it g
& QA7 FAS AT, LAREE Yzt IR Tl
WS 0|21 YA B 5719 FAE EAsHE JRRY BA}
2 XAk A2EA olFg E4TE wiRd tus] & U
48 5o YAl g y1A YengelHEel v Baiska
on, yAute} BESAWANS TRISAITIAL ThlE, DNAS
HHR7EET, B8] AARIR7IE &R0 i excitatory
amino acid, EAA)Q] 2H|Z ZZAFITY, MEW 7Y BT
g Z7MIA 23 NEY AEE Zeishs BPolch. At
71 QA2 EN 54 ek ol SHdl thslel dot
A 2E20| YOl EUHE UePICIT B 15T Y. 2 Uglo]
ARRE REXHF71Q) xanthine oxidase/hypoxanthine(XO/HX)
= Zhang £9 2% 93/ LDH 45 E S7KI710 42
NE WESE ZaATIH ATP G2 Z4A1H A2 Zl 54
o7t} BIKCk
AgolAlE HA XO/HXY AZHME SHETNE MIT B
LS 018310 ZABIKCE MIT &2 M2 HESS 55
SH= W O EA] o] AEolx] XO/HXE Aelst & 9] Wil

al

2.
=

A8} M2 YEEE FARSH 23 558 Aol EHoZ
HESS ZA2AIHA (Fig. 1~2) MZo] S Fukslo] Zhang
5Y%] B 2o} YAIBIACE 01T XO/HXY UZHES
Holl sl MEAL4LERT THGEC) NMENR, #E, £EY
o] FIE LDH activity H A 8hE4>(beating rate)& 0|83}
o ZARGIAUCEH LDHE AoRiE MZS 29 &40 ¢l
Bl FEEE GA0|EZ MZuEAY X F7} HE Giolth
XO/HXQ] MZEHE Zhang E9] B 1% ZASI Ak A
3 sE9EFCT LDH 85 E S7NIAUCEA MEEHE
LIERACHFig. 3). o]28t XO/HXS 42 =5Hol vl IE
HELERT FHEE AT S AXDIE F Al EZs Yoy
& ¥&%¥ LDHY &2 RAKIIL ME#HA+LER £2882 7
4JorEol Bidle] LDH 7&9 oA 371 Holwtom 80 ug/me,
120 pg/mt8 sToME RS JHET7 UERdTE FHOIE
2 7ol A FIZE Ve BAXCE |9% JHEHE
LIERAA] ESIRTHFig. 4). ol2idt Zule A 2Hoh d3843
¢lfo] YoM AlZMEol| E4ES FUSH= adriamycin (ADR)?
9] &40 O3 LDH &€ #HB EFEENA FASA o
Aslarks B9 vjaslod B wl ADRI} XO/HXQ| E4#}
olut £ui9] tlE2™ iyl #EHo] U ALE AIZ P} Takahashi
EP2 AZHE BHE49 FAbs AZHEY 4L dEE 5
e AEe BI¥ch XO/HXE Azlgh kol HlH sl A4
F BHEST} 2810 (Fig. 5) A ARA 89 2P Ux)5)
St XO/HXoll 98 ZAg A2HE vhs4rol sk 15 g/
ne~100 pg/meQ MERBLER S22 WXl 210 5%
QEAM T MM E wESF Z44art ArEe Yol HE Lt
EBROm 53] 50 wg/ml, 100 pg/nld] ZLol RS AAE
VERACH THUE & 100 pg/me) #8 FEE2  Aeld
oAl 3Bt A FENE UERE ADRE QI8 A2ukE49]
BAE #H 22220 FHEOE YWolslyrh= Bie) B1”
¢ RBINCU MEABRGES F&E2 AAdadl uisl &
gH o okst HAEISE Bt o]= stejdtol A HulHTt A
ol 48] AMgo| gyidolek= A - MEFEAEN dlol USE
AlAIBhE 22T RORITHFig. 6).

9] A oA Bkl Rukrdol Eehyl o
0] AHEA] HO} a3 E 780k AEE AV 8 5 dLe
glgh AR EN FEerE 9 Zim) Aol S| ue AIAE
o tig ThE A Tt JdE dTUHEE &l I 48o] A&
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