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Protective Effects of Jisilhaebaekgyeji-tang and Constituents
Extract on Cultured Rat Myocardial Cell treated by XO/HX
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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 LDH activity and TBARS assay in the presence of Jisilhaebaekgyejitang(JHGT)
extracts or single constituents of this prescription. In the present study, xanthine oxidasefhypoxanthine {(XOJHX)
resulted in a cell damage such as increases in LDH activity in culture medium and lipid peroxidation in cultured
myocardial cells. In the effect of JHGT extract and its single constituents, which are Fructus Ponciri Seu Aurantii
Immaturus (FPSAI), Cortex Magnoliae Officinalis (CMQ), Bulbus Alli Macrostemi (BAM), Ramulus Cinnamomi (RC)
and Fructus Trichosanthis (FT), they showed the prevention from the XOJHX-induced cardiotoxicity by the decrease of
LDH activity and lipid peroxidation. From these results, they show that XO/HX is cardiotoxic in cultured myocardial
cells derived from neonatal rat, and it suggests that JHGT, FPSAI, PT, CMO, BAM, RC and FT extracts are positively
effective in the blocking in XO/HX-induced cardiotoxicity.

. Jisilhaebaekgyeji-tang(#R B 5k B &£ +%:%), - Fructus Ponciri Seu Auranti Immaturus, Cortex Magnoliae
Officinalis, Bulbus Allii Macrostemi, xanthine oxidase/ hypoxanthine, Myocardial cell
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XO/HXoll Sl &4 WY UM Eol it MEESENR 3 FEUE FEEQ Yolan

R, R R TEEC) JAaXF7IE EUF Y 2N 2
DR G2 FEHE] A5k 4 ANT710] xanthine oxidase/
hypoxanthine(XO/HX)2] AZHE E4 & B3I O HEH
BEEBN 1 FEUES TARIS A EE XO/HXd =&
A1Z]1 & Lipid peroxidation &}, Lactate dehydrogenase (LDH)
2k £82 B3l 7Y ZUE A7l Bk dloltt.
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2. MZu

AZER A BE|E A2ZHES Ca¥, Mg™-free¢] Hank's
balanced salt solution(HBSS, Gibco)2 2 33 MAHg &
1,000rpmofiA] 20827 A AIZTE HAZREZ 0.05% trypsin @ F
202 5Ot #27)0) @ t}2 Pasteur pipette Q& 3, 43) £
g & 800xgollAl 10823 AAAUT). AAF MEZE Eagle's
minimum essential medium(MEM, Gibco)oll 10% fetal bovine
serum(FBS, Gibco)3} penicillin G(25 unit/ml)7} H7lg Z§tol
ol 2SA17) TI2 96-multiwell plate(Gibco)ol] 1x10°cell/wellS]
Al AT 2 EF6IACE EFE MEE 3Y (HH2F HES oY
Ao WEsle FRHW ALAFIIZE ZEEA RS Y
HE HRFOZ 3l vl ZABIPCE A8 YU E HeEl
M EZE PBSE 343 MAESINCH AlZs e 79 = 2 dEd
A 83T

3. ZEEQ Mz

UBlol| AKZEF Ok fHE 45g, oAb 45g B 100g, HEHK
18.75g, IMEE 25g= B10r {E i EERR (Jisilhaebaekgyeji-tang,
JHGT)? 233.75g7 70 QixfQ] 4HEf(Fructus Ponciri Seu
Aurantii Immaturus, FPSAI), E#MCortex Magnoliae Officinalis,
CMO), #H(Bulbus Allii Macrostemi, BAM), E#i(Ramulus
Cinnamomi, RC) 1213l N#E & (Fructus Trichosanthis, FT) Z}z}
200g2 9HEQ) 3X} SF{+Y A X EekiFol 2l ¥ay)
€ Rkl 3417 ¢ WEVE JEh ¥ 3,000rpmoll 4] 208
L ayeeishy 31 13 55712 AYsEe F SE0V]
oAl ARl 22 IRE#FERE 26568 B 54.14g, Eth
18.43g, #[ 1541g, HH 19.44g, HMEE 158259 22U A|BE
ARt HEAEEERES 2ES thel Zrh

Table 1. Prescription of Jisilhaebaekgyeji-tang

BB Pharmacognostic Name Weight
L% Fructus Poncir Seu Aurantll Immaturus 459
B Cortex Magnoliag Officinalis 1599
#%B Butbus Afli Macrostemi 300g
A Ramuius Cinnamomi 3759

RER Fructus Trichosanthis 259

Total Weight 233.759

#. Xanthine oxidase(XO)/Hypoxanthine(HX)9J HZ= 3 Xzl

2 Jglol A3 A]|%C 2= xanthine oxidase(XO, Sigma)
2} hypoxanthine(HX, Sigma)2.% X0 &< 100 mU/ml, 10
mU/ml, 1 mU/mlQ] HAAE, HXQ 2% 1 M, 100 mM, 10
mM9 ZFAUE THEo] Wotiol HES £ 4 g Jd)
RICZ 3|4 AIEIIAL 833 ¢ AY uigdad Hrksio
AMSBINCL

5. 2229 Azl

Ago) AHBE A4 HAE o] ST E 5k, WA ul
RF AZMEE XO/HXol L &417)7] 3417 Holl 2tz BA2Id
EHZ XO/HXoll =&A17) % 018 $Hk7F XO/HXY AZHE
S0 nX= ATE ZABINCH

b. MEZZH W golgu 48
1) Lipid peroxidation H&F
XO/HX3} TeiE AFAIE S AT £ i J2A)
29 A& HEEFHMUNS TBARS (thiobarbituric acid
reactive substances)& FETH AL E, A9 Aol 12N H:50.24
10% phosphotungstic acidg& 212} 2.0 ;S 03 wE €1 102
=0t vl2A]17ch k2 &8 % TBA(thiobarbituric acid)& 1.0 md
E 71 & NTAA 1413 0t 718 T W2t E n-butanol
2 AEISIHCh n-butanol NeE)E & ARl ol§ AAHF C}
S 553nmoil4] HBSF ol da FY5KACE
2) Lactate dehydrogenase 84% &5
LDH #48%9 &£38e %3 ¥ LDH/LD procedure
(Sigma)E 0|83l FIFH e wgiol JEE AMBSIFTE &
phosphate buffer (pH 7.5)0l SE=5<2 NADHE pyruvateE
B F| = HISE ol 88 Aolt). 340nme] FHTO d4LE2
US| LDH & Lol HizlsiA 88 ol&3ikd LDH &84k
£ 3 Holoh

7. ARz
AEZTl it RALG9] B2 ANOVAZO| Student t-
testoll 91319320 pgrol 0.05 olslel AT {AT H2E BT

EERE

1 Lipid peroxidation &
1) XO/HX7} lipid peroxidationo mjxl& @&}

XO/HX9 =% ol W lipid peroxidationg Z&517] 916}
o} 01 mM HXol| 4~32 mU/mlQ £ 2 XO7} 2zt £ oY
Srolol A} AIZMEE 484)7F E0F XS & TBARSS M Z 9
YEEE ETH vE FABIKKCE I 23 Azis s vl
gisiol MEUEZO ZH49 TBARSY &718 HIJCE £3) 16
mU/mé, 32 mU/md XO HzlolAe thxEFol uldkd ztzt
152.6% (p<0.05), 173.2%(p<0.01)2 TBARSS| {98t Z7}& LI}
WL MCVALE 16 mU/me XO &glolAl UERGT) (Fig. 1)
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Fig. 1. Dose-response relationship of XO/HX on lipid peroxidation
in cultured rat myocardial cells. Cultured rat myocardial cells were exposed
10 vanous concentratons of XO 1n 0.1 mM HX for 48 hours. Thiobarbituric acid(TBA)
fluorometrc assay was adopled 1o analyse lpid peroxidation and TBA reactve
substance(TBARS) were represent as pmol/10° cells. The values are the meanzSE for 6
experments. Sgnficant differences from the control are marked with astersk. *p<005
“p(001

2) XO/HX Aeloll Aal &7}t lipid peroxidationol| DJX]= &}
ole g3

HRQF 4124 Eoll tHE XO/HXS) Az =l thgt HEHA
HERRI O FHOEQ] HE, EAN #8, B, LEHE F&8
9] #%RE TBA fluorometric assayE £} lipid peroxidation
Qko] EWolA] EABE] 96kd MCVEEQ! 16 mU/mé XO/0.1
mM HXQ| sToll4l 48417 &t L &EAIFI7] 3A17F Mol 22}
60~150 pg/meQ} $IHA) REEO| EZEE igHoA HAMeIT
Z 019 Y aHE FAGIHCE

REAEEEBY E2 s & XO/HXE A2idhA] @1
REECOEREE FEEE sSTY=EZ Aglgt 492 lipid
peroxidationoll {28t H3k= VERIA Q&Uch 16 mU/mé
XO/HXE A2Igt AF XO/HXE AMelsIAl &2 Aol Higkd
582%7} &7¥sld MEol =¢ & UERAth I8 REHAE
HE FEE2E 1 AMelgt 49 AMelst skol vl#isl lipid
peroxidationo] Zr4&l] XO/HXol 93 S48 Wl on
E£35] 150 pg/mt NEHBDERHE FEES TALIT 200 HE
HOEED FEEE © AM2ISA K1 XO/HXeRe Xl o
ol Higld EAHSE F95IH ZABIRTt (Fig. 2).

HES] Z¢ ulgst  XO/HXE AEIshA %1 HE &5
22 =FEE Je)s AL lipid peroxidationo] F9Jgh HalE
UERAAL 2ttt 16 mU/mé XO/HXE AEIet 89 XO/HXE
Re)GIA] 2 Aol Bl3H lipid peroxidationo] 60.3% &715}
o AZol EXE LERITE B HE S8 A A 3
2 Aeldt 5o vlElskd lipid peroxidationo] ZAGHA
XO/HXol 213t 24 & ol oL} EAFCE FYHE LIE
VA QAU (Fig. 2).

EA) AL viYst & XO/HXE MelolA R Eih £&
£2 5T T A2l B lipid peroxidationol] {9t HalE
VIERIA] &9it). 16 mU/né XO/HXE #2ldt 49 XO/HXE
He)slxl 22 Z ol Hl5k lipid peroxidationo] 59.6% &715}
o MZol 4 velich J2) Ei FEES W Ml 3
2 Aelgt =%ol BlElskd lipid peroxidationo] ZHAdkH
XO/HXoll 93t S48 Polgiioul EAESE {4 Vet

LAl 2Rdch (Fig. 2).

#Eo A2 uiYst & XO/HXE MTishAl 21 #B =&
2 =THE A2|$ 2 lipid peroxidationo|l {98 Hal=
UERIA] 2Tt 16 mU/nt XO/HXE AHElgh 42 XO/HXE
ANEIBHA 2 B 2ol viskd lipid peroxidationo) 60.3% 5713}
o HZol EHE VERICE T2 #B FEES @ Mels 3
2 Azt sTol Hl#skd lipid peroxidationo] ZtA5HH
XO/HXoll 98 S4& Wolsld 2u EAFHCE f942 LEt
W) eIQich (Fig. 2).

HHO AP uidt & XO/HXE AelshA @1 B £&
B =y A2l B2 lipid peroxidationol] F9J9 Hal=
VIERIA] Lt 16 mU/mt XO/HXE Xelgt 249 XO/HXE
AelehA 22 220l 8l3k lipid peroxidationo| 58.6% £715}
o M Zoll 54& vehdct 28 g8 S22 d Al 4
2 Aeld sToll nlEdkd lipid peroxidationo] Zr43kd
XO/HXoll Sl8} 6 E 2oigid ol SHARSE FAHS LB
LA 2Tt (Fig. 2).

MEHES 22 wigst & XO/HXE AeldAl %1 NEE
X222 sTEZ AMelgt Z L lipid peroxidationol] F9J3 H
3= JERIA @tk 16 mU/mé XO/HXE Hzld 29
XO/HXE Azl & ALol 818l lipid peroxidationo]
53.6% 7kl MEol E4E UEIICE 18U MEE F28
S d AMeldh 42 Melgt sEal HlEsk lipid peroxidationo]
FA31od XO/HXoll 98t 25 & PolsIxi oL EAMRE 79
2 UERA g3ttt (Fig. 2).
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Fig. 2. Dose-response relationship of Jisihaebaekgyeji-
tang(JHGT), Fructus Ponciri Seu Auranti Immaturus (FPSAI),
Cortex Magnoliae Officinalis (CMO), Bulbus Alli Macrostemi
(BAM), Ramulus Cinnamomi (RC) and Fructus Trichosanthis (FT)
water extract for lipid peroxidation in cultured rat myocardial cells.
Cultured rat myocardial cells were preincubated with various concentratons of herb
extracts for 3 hours, and then exposed to 16 mU/al XO 'n 0.1 mM HX for 48 hours
Amount of lpid peroxidaton was measured by TBA fluorometnic assay (TBARS). The
values represent the mean#SE for 6 expenments, Significant differences from the
XO/HX-reated group are marked with astenisk. *p<0.05

2. LDH &8t &%

1) XO/HX7} LDH &4 Toj nxie g :
XO/HX9) skol w& LDH 8T8 -5k 2150 01

mM HXol] 5~40 mU/msE2 XO7} 242t &9 ui Aol A

HINZE 48A1F B el & Mz YEES LDH &8¢

TE o]83lo] hETH vl ZARSKICE 1 23 Melst 5%
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Fig. 3. Dose-response relationship of XO/HX on LDH activity in
culture medium of rat myocardial cells. Cultured rat myocardal cells were
exposed 10 vanous concentratons of XO n 0.1 mM AX for 48 hours. LDH release was
measwred at wavelength of 340 nm. The contol value represents 136+142
umol/min/mg proten The values are the meanSE for 6 experments Sgnfcant
dlferences from tne control are marked w.ih astersk. *p¢0.06 <001
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2) XO/HXoll 23 &71gt LDH g4 Lol n|x]= sty g3t

B} M Eol g XO/HXS| LDH guloll At MEZ
Holl il REALERE, 158, B B8, & N8 &
£E9 g¥E LDH €419 FHolA ZAB 5k 0.1
mM HXoll MCVZiQ! 20 mU/mt X0 & Toll4] 48417 59 &
ZA1717] 3A17F Aol 227t 80~140 pg/meQ) B ZEE0] X
vl tHol A WA & MEJHNZ Euj¥ LDHS 4=
RAKITE

HEEEEERS] 29 et & XO/HXE MElsHAl &1
REASHEE FE2E8€ sTHE AElg 2% LDH g4k
2918 W= VERIR 2trt 20 mU/me XO/0.1 mM HXES
Relst g2 XO/HXE AelshAl @2 Z ol Hldkd 603% &
V&t MEol B4 VIENICE I8V REEBERE 5&
€ Aelst 42 Al skol vizdle] LDH 8571 2
5l XO/HXol| 98 =4 & HoldIR o E35] 140 pug/mb 18
AEERE FEEES ANLS Z 20 HEAOHKE FEES
A REsR LI XO/HXEHZ HEIg # 160.3%0] vlsld
119.8%(p<0.05)Z FoAsHA Z4sINct (Fig. 4).

IO A2 Yst & XO/HXE MBI &1 HE 7%
2E STEE Aelg 2% LDH g8 kol 7ol Hale Vet
WA 2ch 20 mU/me XO/01 mM HXE R2Igt 839
XO/HXE XMglslA] &2 220l HI51d LDH 457} 158.2%
2 B718Id AMzol 242 UERITEL 22l RE FEE2 1
HNelgt 42 MNeld sTol dHigisied LDH 457 248k
XO/HXoll o8t 4 Yoo 2Lt SAE 7oy vieht
R @R} (Fig. 4).

E#ho B2 iUt £ XO/HXE MelsHAl 1 BEfh F2
BS =5 E Agld) 22 LDH g4 5o 393 Hals LE
WA 29T 20 mU/m¢ XO/01 mM HXES Aeldt #L
XO/HXE ATI6IA % Aol BI5K 1632%F LDH 4T

o
=
=
4

7} E715l0] M EZol S48 UERIE 18U B FEEE H
Meid 22 Meldt sko Bleiskd LDH B4 57 246k
XO/HXdl 93t B4 & woldls vt BAZEQ #9442 veh}
R Lk (Fig. 4).

#EY 22 WYt & XO/HXE AMeldlAl ¢4 #8 £&
ES sTET XM2lst 42 LDH #8450 {98t Hale U}
LK @ttt 20 mU/mé XO/01 mM HXE HEldt 29
XO/HXE HMelsiA %2 Z ol Hislel LDH &4 %71 168.2%
g &71sld Mzol 54 Jelich 18U #8 FEEE M
Heldt 22 Xeldt 5Tl pleisld LDH 848571 Zadkd
XO/HXoll 93 B4 2 yodlsiout EAEQ Fal4e Vel
x| et (Fig. 4).

RS A2 Ygst £ XO/HXE NelsIx) Qb1 gfk £&
22 5THE Aeld 42 LDH g4%d 793 Hile vel
VIR @it 20 mU/me XO/01 mM HXS Azid #L
XO/HXE A28k 8 220l dl5le] LDH 84 T7) 165.3%
2 Z7mslo Azol H4E VeIt I8 #f F5E8E
Melgh 42 MEld ol Bl#lslkd LDH 8457 Z4sid
XO/HXoll 23} 542 wolslsi ot EAE F942 Vel
X} 2UYTH (Fig. 4).

ME®XS A2 alst £ XO/HXE AM2Isha L1 MEX
XZ2E22 sLHZ A2igt 29 LDH g Fol |l Hale
VERIA] Tt 20 mU/me XO/01 mM HXE Heldt #2
XO/HXE ANeldiRl e Aol uldkd LDH 457} 163.5%
2 E718ld dxd S8 UeERIth Iou NEX FEEE
B Meld 42 Meld sToll vlEsled LDH 4571 246)
o XO/HXol 93t =48 Wolsl¥ovt B Fo4e 1)
ERAL QLU (Fig. 4).
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Fig. 4. Dose-response relationship of Jisilhagbaekgyeji-tang(JHGT),
Fructus Ponciri Seu Aurantii Immaturus (FPSAI), Cortex Magnoliae
Officinalis (CMO), Bulbus Alli Macrostemi (BAM), Ramulus
Cinnamomi (RC) and Fructus Trichosanthis (FT) water extract for
LDH activity in cultured rat myocardial cells. Culiured rat myocaraal celis
were preincubated with vanous concentrations of herb extracts for 3 hours, and then
exposed to 20 mU/m XO n 0.1 mM X for 48 hours. LD release was measured at
wavelength of 340 nm. The values represent the meanzSE for 6 experments Sgnican!
differences from the XO/HX-treated group are marked with asterisk. “p(0.05
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o} Mg RKSC] Mol AolA) (Lol EIHSLL, F7t B TolAl
L#slo wicke WES EWE ARk AYozA) KK,
Efh B, £ REEE F45o ok

TIFoE A AR E19) 21019] FhuQl A2 MEY &uo] AbA
AHR7Iol 9ol uEtt?n BaEe] s AIAAIGT)E
Yol A 13- AZIE0L) AR-AY (IBI0IRISIRIR ) 9]
Sl 4% HHEo] 8KISHAIQl superoxide dismutase(SOD)L}
A RIS M EZZAY) glutathione peroxidase ¥ catalaseol] 9]3}
of A4Eo) ZTh?. iU MakaBSolu FEn 2E WHo)
oA HIEMHoZ YHE AAXS7)E IR xeg
IS Eolohe) ZHE A4l TiE g B8 e R
W AHE Y REQ 4 Zelohl BobY. 229 dTolA 4)
THEZHS AR 98k 8

2 AeEcil Ba¥ vl e
H®, AaAR7IY 292 AAMITl B o)21 YK %S
ENY AL EMshs AL BAFE A& K= T2 o1
¢ &4 7 g0 titds] 2 84S Bo YA o 7}
Al HeAdelstEo) vigol Aostm Yok,

A& KBRS BE 44 4H20) Malondialdehyde
(MDA)E thiobarbturic acid(TBA)S} HI2A1H H45)= 224
9] EZTBA reactive substance, TBARS)S Z& &l TA|§}=
o™ X AIISHISoIA XO/HXS BHE FAR 21 B
AEHOZ TBARSYS E7HIA MZo] BH4E LIERITHFig.
1). 16 mU/ml XO9 zTollA thxFol BI5ld TBARS7} ot
S0% B716l HEREHEEBY THUES 60~150 ug/mt)
SEE 3 BAZS & 16 mU/mIQ) XOE 484)7) Melsio
XO/HXell Q&) &71g TBARSoll thet QA gHE RABIFCH
I 2 E 3E9) Aol ths Wolgxol UERD F18}
2ol HEHEAERE FE22 160 ug/m sTolA |8
AMIIE VUEM L dUokiE 3938 AR ERE VERIA]
Z6I5THFig. 2). LDHE 4olRle A Z9) gaute &yq08
el FEEE GA0IEE A EEAY X F7} HE G40
T} XO/HXE SE9ZEXHOF LDH 84T E E7|2U0ZA
AE5HE VERICHFig. 3). Ol XO/HXY AZHZEH
ol tisle] IREHAERAET 1 PHUSES ANENE LE)
WOom HEHSHEKES 140 ug/mo) =EolAs 293 oA
E7F UEhdn). FHES 719 AAERTE VERGOL)
SAHCE 7o AHM S VERNA R3I3THFig. 4). ol&]
ot dile AYE FY5keE MEan 2o FUE EdlY o)
FojX= Zo) oiet Ztzto| FlbMES] FIEt BE KM
OIELE FHHIE FHHQ) ANE JIHE & USE A4}
St 2odRict

]

REACEREI 19 THUASQ RE, EAb, #E, B
MEH FEE0] L4aXIR7Io) g IZHE &4d) nlA)
IS FHOP] Asld wirolA Eeldlal wiYst Al24

[= 3o =]
of ol sl FEES A Aelgt & xanthine oxidase/

&

Ko e
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hypoxanthine(XO/HX)Q] Al LS54 39} olo)] tidh Jo) G E
HESI TSR 22 FE Itk

XO/HXE SE9 AINQERHS R AZHE YEEY 2o
AlZioH REERERE FEEBS XO/HXol 93 LDH &4
T 9} lipid peroxidation?] £718 F61A AA3ISAC.
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