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Effects of Rhizoma Coptidis Water Extract
in Cultured Rat Myocardial Cells

Sang Cheol Yang, Kang Beom Kwon, Hyun Ik Cho, Young Gi Min, Jae Hyuk Heo, Gu Hwan Kim, Do Gon Ryu'

Department of Physiology, College vf Oriental Medicine, Wonkwang University

To test the protective effect of herbal medicine on myocardial damage against oxygen free radical-induced
myocardiotoxicity, cytotoxicity was examined using MTT, Beating rate and TBARS assay in the presence of water
extract of Rhizoma Coptidis. Myocardial toxicity was evaluated in neonatal rat myocardiocytes in cultures. The results
of these experiments were obtained as follows : Xanthine oxydase/hypoxanthine resulted in a decrease in viability,
beating rate and in a increase in lipid peroxidation in cultured myocardial cells. Rhizoma Coptidis water exiract shows
effects of protection from the cardiocyte toxicity induced by xanthine oxydase/hypoxanthine treatment such as increases
in beating rate. Rhizoma Coptidis water extract shows effects of protection from the cardiocyte toxicity induced by
xanthine oxydase/hypoxanthine treatment such as decteases in lipid peroxidation. These results show that xanthine
oxydase/hypoxanthine elicits toxic effects in cultured myocardial cells derived from neonatal rat, and suggest that water
extract of Rhizoma Coptidis is very effective in the prevention of xanthine oxydase/hypoxanthine-induced cardiotoxicity.
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2. A ZulQ

AZxRoA Belg AZHEE Ca”', Mg''-freeQ] Hank's
balanced salt solution(HBSS, Gibco)2 2 33] #|&$} & 1,000rpm
ollA] 2027 ARAZC HAZEZAE 0.05% trypsinQE 208 &
¢t @710l W2 TIS pasteur pipetteCF 3, 43) B3 &
800xgoll A 1027t AFAIZIC). YEE HMEE Eagle’s minimum
essential medium(EMEM, Gibco)ol] 10% fetal bovine serum(FBS,
Gibco)# penicillin G(25 unit/me)7t H71g Efflol RFAI7
THS 96-multiwell plate(Gibco)oll 1x10%ell/well®] AFE WTE Z
EFKTE 25 MEE 3Y H0E NES oYU W
8ol FA2H XO/HXV} EgtElA] 2 vl e i xZ e s
glo] vl ZARBIECE A8W eigNE vigla AMEE PBSE
343] AAHBIFYOH MEZE vl 78 & &2 A AIEsIgt

3. Wglo] AE 2 M2

Alglol X183 QKIS K 20052 BXEBAZ0) WL Y
24712 Rkl 3417} S0t BEr|E WEHE % 3,000rpmoiA]
2027} GAEEI5L HH DB 55712 2YEES £ 527
E71014 AE3I0] 3084g0) Y AIRE AKC) Aplol A2
2210 Hog ofg) BT slod, WAY WY AZHES
XO/HXoll k&41717] 312} ol 2}z MA2Id TS XO/HX
ol \=&AIZ) % oS i WEolo] XO/HXY) AZHE EXol
DA ERE FARBKICH

4. XO/HX9 AZx U Xz

2480l AKE3} A|2FC 2= xanthine oxidase(XO, Sigma)}
hypoxanthine (HX, Sigma) 22 XO9] % 100 mU/n¢, 10 mU/
m, 1 mU/m¢9) Al g, HX9 22 1M, 100 mM, 10 mM9) X
ol g vhEo] doktol HEsh & JdEged Hget g2 F 34
ARESHAL a3 2 A uigMel Hrislo AB3KIC

5 MESYH 9 golan 33
1) MIT &

AZYER ZHE B MIT [3-(4,5-dimethylthiazol-2-yl)-2,
5 -diphenyltetrazolium bromide) (Sigma) HZ”2 XO/HXE
el i} A2 EE PBSE 33) AAF Ch2, A HZES} 50
ng/ meS) MITE welld AEETEE 345k @of 37T, 5% CO
» B ZER F70A s & o iy FER
dimethylsulfoxide (DMSO, Merck)& X2]g} }S ELISA leader
(Molecular Device, USA)Z 570nmoil4] BT E ZH5l tlx
=3} 8 ASIc)
2) AZME YHE4>(beating rate, BR) Z8Y

HiQ} A2A129] BRY £EE 96l 9F Al oigsh 4
M Eol o] sE9 XO/HXo] Eghe uigHolA] 24417 &
QF B & ka7 XEEIA U2 YA E RFOZ Bl
29 AZMEQ Ui E RS Bl AdlUTt
3) Lipid peroxidation o

XO/HX3} SIHIE AFAIZ St AMelgh & it A2A

29 4393 HNEZEMHNS TBARS (thiobarbituric acid
reactive substances)& FHE AT, 99 Mol 12NH,SO.9
10% phosphotungstic acid& 2}Z} 2.0 neS} 0.3 mE 21 108
BQr BFSAIFCE U SF 5 TBA(thiobarbituric acid)E 1.0 m¢
E 7K} & 0%olA 1X7F S 718 thE Y2t & n-butanol
Z AelSIRrct n-butanol Mz|&E & ARG ol AAF b
& 553nmoll EBFFHo 3l FFsINC

6. SAIANL

ABZEI i RAYY HFES ANOVASo| Tukey-
Kramer multiple comparison testol] 2513120 pzlo] 0.05 0]5}
A AR {AT A2E JIYCh

EERE

1. XO/HX7} vi {2 29 WEE) X FEk
1) JZHZE YEE : MIT Y

XO7} it AZME] DR E BHE BEBH] sl 5~
50 mU/m¢ s EX2ISH sy A2 Foll AEZBYEES MIT
Fekdol Aol £7 23 Mels X0 soll vlzskd A
29 WEE0| AN E8] 25 mU/mt, 50 mU/mé X029 &
gloliE Axe YEEol ulRFol Hisld 47.8% (p<0.05),
36.5%(p<0.01)Z SO ZAE UEMITH (Fig. 1).
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Fig. 1. Dose-response relationship of XO treatment in cultured rat
myocardial cells. Cultures were exposed 1o various concentrations of XO for 54
hours, respectively. Cell viabilty was measured by MTT assay and determined as % of
control. The results indicate meantSE(n=>5). Significant differences from the control
group are marked with asterisk. *p¢0.05, **p(0.01
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Fig. 2. Time-response relationship of XO/HX treatment in cultured
rat myocardial cells. Cultured ral myocardial celis were treated with 25 mU/nl
XO in 0.1 mM HX for varous tme mtervals. Cell viability was measured by MTT assay
and determined as % of control. The values are the meanSE for 6 expenments.

Asterisk indicate the siginificant differences between groups, *p<0.06, **p<0.01
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i 2EE0) AAKG7I0l A3 E4F Y Mz oixlE

w3k 25 mU/me) XO7} Zghe uigaiola JIZHEE 3
0~66A17HEQ viTH & AIZHY) Zuol WE M2 YEES
MTT assay#Holl 95kl RAIBIKCE 11 A3 Ml Al A&
HOg AE YEEO| Z45IH or 53] 54417, 6641704 F
ogt AAE JERITY (Fig. 2).

2. XO/HX9 AZAE £alol tieh FE HyN9 HEt
1) AZAE 540 55
(1) XO/HX7} AZMEY) uhssal vlAlE B

XO/HX9) 5ol WE AZHE BESTE 58617 fiokd
0.1 mM HXoll 1~30 mU/n¢ XO9] &7t 74zt Tk ool
oA} MZMEE 54417 B Ml & A2 IS HEE
Z 73 vl Al RABINCE I 23 Agls X09] sko Bl
of HhE4y) 24318 0w 20 mU/nt, 30 mU/me X029 Aol
AE A]ZHEE 271 R F100%(112+11.6 beats/min)oll H]5}H
7}+z2} 37.5%(p<0.05), 214%(p<0.0)E EAXCE RAT Z4AE
LUERACH (Fig. 3).
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Fig. 3. Dose-response relationship of XO/HX on beating rate in
cultured rat myocardial cells. Cuitured rat myocardial cells were treated with
varous concentrations of XO i 0.1 mM HX for 54 hours. Beating rate was measured
by count of beating frequency per minute. Control value represent 112116 beat/min.
The values are the mean=SE for 5 expenments. Significant differences from the control

are marked with astensk. “p(005. **p(001

(2) XO/HXo) Q3 74T UZH I ukEol nXE #HE T
golo) g1t
Bl A1ZA ol the XO/HXQl M EEHol theh #E o
golo] g AZME wE49 FHolxM ZEAKE] Ao
XO/HXS} MCVZIQ1 20 mU/mé STolA] 54417 ¢ L&A
7] 3A17F Foll 212} 20~160 pg/me2) HEE TgAo] ZFE ul
Qroliof 4] MAEITH & AIZHE BHERE RAKBKICE 11 20E
B XO/HXES M2l 1 #iE AgAg sTHE M2ich
B AUZME wiS4o] g8 Hake JERIA AUct 20
mU/mt XO/0.1 mM HXE X2l 39 XO/HXE AelslAl &
2 Aol B3l 43.3%E ZAdl Mol ZHE Vet 1
HL &g AEe W As 42 Meist skl viEsid
ZME uHES AR ZetElo] XO/HXol 98t Sde ¥
o3It E3] 80 ug/mt, 160 pg/mt FiE VYA WIS 4
Qo) £k NENS W 2K LI XO/HXTR Azid &
oll BBk ZH2} 76.0%(p<0.05), 85.2%(p<0.05)F XO/HXol )6}
ZAEHE FASHH AABIPC (Fig 4).
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Fig. 4. Dose-response relationship of Rhizoma Coptidis(#:, RC)
water extracts for beating rate in cultured rat myocardial cells.
Cultured ral myocardial cells were preincubated with varous concentrations of agents
for 3 howrs, and then exposed to 20 mU/al XO n 0.1 mM HX for 54 hours. Beating
rale was measured by count of beating number per minute. The values represent the
meantSE for 5 experments. Significant differences from the XO/HX treated group are
marked with asterisk. “p¢0.05, “p<0.01

2) Lipid peroxidation Z&F
(1) XO/HX7} lipid peroxidationo] v|Xl&= Fgk

XO/HX9Q] srol wk2 lipid peroxidationg Z&317] $38t
o] 0.1 mM HXoll 5~40 mU/mee} T2 XO7} 22} Zgkd sl
QtololA] AZHZE 5447 EOF K28 & TBARSS 4l E9)
WESS WEFT HlE FABIKCE 1 A3 Helsh kol vl
#Hold MZAEEY 749l TBARSY 718 Bt £35] 20
mU/mt, 40 mU/n¢ XO AelolAle chE ol Bldkd TBARSS
|98t 5718 LieRITE MCVEE2 20 mU/me XO AElollAf L}
EbxitHFig. 5).
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Fig. 5. Dose-response relationship of XOfHX on lipid peroxidation

in cultured rat myocardial cells. Cultured rat myocardial ceils were exposed
{o varous concentratons of XO mn 0.1 mM HX for 54 hours. Thiobarbituric acid(TBA)
fluorometnc  assay was adopted 1o analyse Ipid peroxidaton and TBA reactve
substance(TBARS) were represent as pmol/106 cells. Control value are represented
26+38 pmoi/106 cells. The values are the meanSE for 5 expenments. Significant
differences from the control are marked with astensk. *p¢0.05, p¢0.01

Eforo] FE TBA fluorometric assayE &ool lipid
peroxidation}0] EHoll4 RIS Yok MCVZe1 20 mU/
m XO/0.1 mM HXQ =EojA] A7 EQF L&EA1717] 3412
Holl Ztz} 15~100 pg/meS} FE Yo Zgie uigdolA
AAE)S T 0]9 Yol EHE ZABICE 11 3t XO/HXE A
2IIA R HE HPAg sTHEE XNt 3% lipd
peroxidationo] {8t HalE UERIA] LUt 20 mU/me

- 957 -



QuE - AZY - 2R -

XO/HXE Aelgt AP XO/HXE AMZISIA] &2 Z20 vlsid
69.6%7} Z715k] Ao FHE UERICE e & A8
£ A Qg 22 el sTol vl#Hsky lipid peroxidationo]
Z43l XO/HXol oIt 548 Holsler £36] 100 pg/ml
#E HEAS DRt 490 HE JYAE A ANelcK &
I XO/HXZFS Al & 169.6%00 115l 1102%Z LIER} &
AZOZ F9l(p<0.01)5}A ZABIUTt (Fig. 6).
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Fig. 6. Dose-response relationship of Rhizoma Coptidis(¥i#, RC)
water extracts for lipid peroxidation in cultured rat myocardial
cells. Cultured rat myocardal cells were preincubated with various concentrations of
herb extracts for 3 hours, and then exposed to 20 mU/al XO 1n 0.1 mM HX for &4
hours. Amount of hpid peroxdaton was measured by TBA fluorometric assay (TBARS).
The values represent the meanSE for 5 expeniments. Significant differences from the
XO/HX-treated group are marked with astensk. ™p<0.01

ST
#@e £ LB ELielobdd| T Ranunculaceae)ol] Bt B
EEAQ! #iE W BB EHEW REOEA itk BTEEE
Bl HES L, BT, B, ABEOE BWRR, BO0RE, BARE
o) WHEO T Ent, A, LEWME, WS, #3B, XS HEE
B OS4E SS9 38 oaglsu S8=odd stem?,
berberineS EBK5C. 25 coptinine, palmatine, jateorrhizine,
worenine, magnoflorine 5& &/oH JHEAZA e ferulic
acid7} EASichl QEd Ych. Zelol AZuigzigol el
HEEHA 25 SHER9 ol B Falol it gFo] gt
5] AW L Y= 4Fo|m™D ATz L2 A HNESE
HHol el Z glo] 2E0) Held vt 7IM & HIEdI 283
A 4 X)FA gl Fol tigh gukgt AT E TS Ak
B0 AR Habaelola] A1E-EIARgoIL ARDAIS) 4t
3l0115IRM ol 9l A @ATin] EHISIAIQ] superoxide
dismutase(SOD)L} ARHAQ}L M 2209 glutathione peroxidase
2 catalaseo] 95l AAE 1Y, AiASolu ¥ 22 WA
ol AeHollA] HIHAEOZ WHE AMAIRZIE MERY A
2 A ARTo)el 4E G4 g EFHKEL
ZH AE W xR £42 zalskAl Hop?. olEdh L4aRRy)
ofl oslad AZEHo] SwErial R v Yo 2 4l
AFBE A2AMR719) XO/HXE Zhang §9 w1l sk
LDH 8458 ZE7K17)11 AZHE WHESE U270 ATP
U2 LAAA AZHEo] EXHE dozict it
olof] AXK= XO/HXE 018810 /A7 FEAIA 4
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A Zoll gt 54 AL o] FHHol it FE HEN9)
ol GE ZABICE d8olAe HA XO/HXY J2EHE
W MIT assayE 01861 ZAEICE. MTT assay= A1 EQ)
YEEE FFske YHOEA o] 4UfolA XO/HXS AEIgh
Z 9] Wol Qdle] MR MESS AR 23 559 Al
ol AEH o YESE ZAIA (Fig 1-2) AlEol EHE &7
41510 Takahashi £20), Zhang E31)0] Bagt Aol A X181
t}. ol2i8t XO/HXQ EHoll thsl] #iE HEHo] Yol gnE
AZHE disE o]88l] RARBIACE WA XO/HXS A2
AT dbEssol Ut EHE RARSH 23 Hels XO/HXY &%
ol plElsi] WtE47t 4didd Alzel S4E Uvelien 20
mU/m¢ X029 ko4 thEF Hldl & 50%9 ZAENE
Hai(Fig. 3) A AEAIES 2t YXIGKATE 20 mU/me X0
AT B9 ZAFENo) thElel FE TEAES I &
ot A AMzig 42 Aeld #HE HEH9 sk vl#Hskd U2
AE vhE4 Zart drE] YolgaE UelTtHFig. 4). &
ol 80 pg/me, 160 pg/meS] ST FHE QA A Ae| & 42
BARCE fost JaanE velict X9 aKis uie2
HE 44 AHEQ] Malondialdehyde (MDA)E thiobarbturic
acid(TBA)Q} RISAIA M= H2489 EZ(TBA reactive
substance, TBARS)S EA8ld FAlGh=d” A ZaIsHISol
Al XO/HX9 E48& A 23 5k JEHCE TBARSYS
E 71X 173Cck(Fig. 5). o]zt Zak= XO/HXol dall LMzl =
o] FLEIcE AE € 4 YKOH 20 mU/me X0 ol
A TRl 813l0] 50%2) E71E Hih FE AYAg AR
& & XO/HXQl o] 9t TBARSYE ZAISH AW 5L 9&E
X Og TBARSYS Z71E AAIAIZICHFig. 6). £3] 100 pg/ml
#FE UENE BAEIS ZoME /AT dAETE VERITE

A9 A= EE PJEHAS aig HIME gliagurt
Qe o] 22 e AES WEL, NE IsNIEY o
HE Edlo 0]F01R g A|AKSlaL et G2 F o] wWol g9
71870 |7 YQslelet AlRETh

2 &

#FE Audo] AZAME &4l vixlE G FHsVI 9
Slod WAolA BEisle] uigs A2M o] FiE NS H
A2let & XO/HXQ) MEEH G} olol cigh Yol gAE B
ZAslol cigyl 22 282 At

XO/HXE 558 A7 QEHOZ AZHE BEEY T
£ UEICH #FE HEH2 XO/HXol 9j5le] Rk A2 E
BHESO] Zhavol thalol Foit A e VERT: EE WY
He XO/HXoll 2l gt MM E9) lipid peroxidation9]
E7lol tislel /A AHENE LIERITE

ol49) AlolA XO/HXE A2AMZol SHE Lekien
EE mgag dizlshy /o8 golans Hct. 29 23
£ EUZ o t SRS ZAY 7hsdol thd X4AQ
|77t dgskEleh AlRETh
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