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Effects of Tongryeong-san and Constituents Extract in
Cultured Rat Myocardial Cells

Eun Kyung Seong, Kang Beom Kwon, In Su Kim, Gil Seong Kang, In Gyu Kim, In Seob Kim, 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 TBARS assay and Beating rate in the presence of Tongryeong-san(TRS) extracts or
single constituents of this prescription. Myocardial toxicity was evaluated in neonatal rat myocardiocytes in cultures. In
the present study, xanthine oxidasefhypoxanthine (XO/HX) resulted in a increase in lipid peroxidation and decreases
in beating rate in cultured myocardial cells. In the effect of TRS extract, it showed the prevention from the
XOJ/HX-induced cardiotoxicity by the increases of beating rate as well as the decrease of lipid peroxidation. In the
protective effect of Faeces Trogopterori(FT), Pollen Typhae(PT), Caulis Akebiae(CA) and Radix Paeoniae Rubra(PRR),
all the extracts were significantly effective in the protection of XO/HX-induced cardiotoxocity in cultured myocardial cells
by the increase of beating rate as well as th decrease of lipid peroxidation. From these results, they show that XO/HX
is cardiotoxic in cuitured myocardial cells derived from neonatal rat, and it suggests that TRS, FT, PT, CA and PRR
extracts are positively effective in the blocking in XO/HX-induced cardiotoxicity.

Key words : Tongryeong-san(i& & #f), Faeces Trogopterori, Pollen Typhae, Caulis Akebiae, Paeoniae Rubra, xanthine
oxidase/hypoxanthine, Myocardial cell, Cardiotoxicity
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gicks AEA 27t Qe A 5792 g 2880 4
Aa7lol gt Mubss ZH4@) Lactate dehydrogenase (LDH)
9 F&571E AT SR & NS ekt 1 74
OHE Ol ZEE0] XO/HXoll 9J$ UHtE0) A8 GHHOZ
E7RIFTL BIsiRom B3] 8 8792 £%H REEY
ARAIFIIY S Eddol tigh ERIBIENE BasIRovt
2 Aol tist d7e FE 4 Ark

ololl MARE EBEHI 1 FHU2Q ABiE HH K& R
Ao AaXRTIE S48 uiY A2M el mixie dolgn

E AZME BhES 2, Lipid peroxidation B Edld &
AR 23 f948E LERE BIldk= diolth
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2. Azl

HFEE A B2l AZHNEE Ca”’, Mg'-free@] Hank's
balanced salt solution(HBSS, Gibco) 2.2 33] Aj&3} £ 1,000rpm
ollA 2027+ AFAZICE HAEZRE 0.05% trypsin@FE 202 &
QF 812700} B2 C}S Pasteur pipetteQE 3, 48] 229} &
800xgol| A1 1027 ARRIZIct YA M EE Eagle’'s minimum
essential medium(MEM, Gibco)oll 10% fetal bovine serum(FBS,
Gibco)T} penicillin G(25 unit/ml)7} A7lg E@idlo] HEA)7)
ThS 96-multiwell plate(Gibcojol] 1x10°%cell/well®] M FE LT Z
EFCIUCE 25 AEZE 3Y VAR MEZ YA E wg
5l] FROm AEARANR717F ZEEIA] 2 algNE tIETFOR
gl Bl ZARSICE AEH iR g WL M ZE PBSE 34
3] AABINCH MEE Y 79 & 2 Aol AL

.3 FEEY X

Agloll ALESH Al REAE 75g, W 75g A& 37.5g K
=8k 375¢8 §8l sBEE(Tongryeongsan, TRS) 225.0g1} i
OFxRQ) F#H5(Faeces Trogopterori, FT), {#&(Pollen Typhae,
PT), A (Caulis Akebiae, CA), 7R%=ZE(Radix Paeoniae Rubra,
RPR) 27} 200g2 RS9 X574 &7 X Eetadol ¥
I 718 2SI 3417 B9 ME7IE MY & 3,000rpm
ollAl 2087 AYEeishL 3W IF BFVIE TUSES £
BEAXT0NAM AXGK b2t @RER 28.64g TLEAE 18.11g,
B 2444g, K38 14.22g, R 5660 B A|FE LUCh A
2ol g T a3l ti23 ZrTh.(Table 1)

Table 1. Prescription of Tongryeongsan

HEZ Pharmacognostic Name Weight(g)
hE@fE Faeces Trogopterori 75
AR Pollen Typhae 75
K@ Caulis Akebiae 375
FER Radix Paeoniae Rubra 375
Total Weight 225

4. Xanthine oxidase(XO)/Hypoxanthine(HX)2] #Z& 2 #z]

2 Aol AHESE A|2U S Z & xanthine oxidase(XO, Sigma)
9} hypoxanthine (HX, Sigma)©& X092 A$ 100 mU/ml, 10
mU/ml, 1 mU/ml2} RANES, HXS AS 1 M, 100 mM, 10
mM9] XA e THEo] ool BHSE & A8 g AYet
Ao FM AlgalAHL HAsh UE A miydel Hrlsio
AMBBIRT.

5. Z&£E9 Ag)
Aol AHETE 229 gk ZFEE oP] BEE i,

WA10) N2 A1 ZAIEE XO/HX0I L&A1717) 3417 Foll 282
HREIB THS XO/HXo) L&AIZ & 0|5 3Hokl7} XO/HXS)

HZAZ =0 nlxls aRE ZAKIIC

6. MZ=Y R HoigH 48
1) AZHE BHE4>(beating rate, BR) &5

EQF HZAHIZ9 BRY £FE Adlol Y& Al sigst o
oA 2 oE] sE9 XO/HXo} ZEHE sigdoll 24417t &
ot uieket = QA7) ZEEA] 42 BHYAE HETLE Bl
2 MM 2 BELE R Bl asiich

2) Lipid peroxidation A&

XO/HXT} TIRIRE FFAIZE SO Aeish & ol A2
29 & MEZHUNY TBARS (thiobarbituric acid
reactive substances)E £33t AL F, 219 Aol 12N H50.8}
10% phosphotungstic acidE 2tz} 2.0 m9} 03 WE Q1 102
S HISAIZAC) BhE & E & TBA(thiobarbituric acid)E 1.0 m¢
£ 7K} & 0TollA 1412 9 71E S thS |WZH% n-butanol
Z AisIic) n-butanol 2R & AASK o1& AAHE t}
& 553nmoijA FEEF ™o s FHsIh

7. EAXE
AEAmo] st 7949 BEES ANOVAZE] Student-t
testoll Q31 2 ptol 0.05 015101 ALk B9 HAOF FI¥CE

1. YZHE SHES
1) XO/HX7t AZAHZ vig<ol vjx|e HEt

XO/HX9) skl W d2MxE ets4g 5857 915k
0.1 mM HXoll 5~30 mU/n¢ XO% =T 7} 2+zh Z5rE upokod
oAl AZHEE 72413 SO Ml & A EQ| BtE4 HES
ZETH B)al ZARBICE 1 23} Melgr X0 sEo) Bl#Hs)
o] BrIES7} 24319 8™ 25 mU/ml, 30 mU/ml XO2| Xzlol
Ae AZerES7E EF100% (11049.5 beats/min)ol] H)B1
Z}Z} 46.4%(p<0.05), 34.5% (p<0.01)E EAXOZ S9j3t LA E
VIERATE (Fig. 1).
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Fig. 1. Dose-response relationship of XO/HX on beating rate in
cultured rat myocardial cells. Cultures rat myocardal cells were treated wih
varous concentratons of XO n 01 mM X for 72 hours. Beating rate was measured
by count of beating frequency per minute. Conrol value represent 110£95 beats/min.
The values are the mean+SE for 6 expenments. Significant differences from the control
are marked with asterisk, *p<0.05: "p<0.01
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2) XO/HXoll &3] Zadh AZHE 2Ed u|x])E ey
!

HIQF A A ol TS XO/HXS MEZEHol thdt BRE
I FEorEQ] REiE BH KB AEE 2289 aNE A2
HZ uhES9] ZHolli] ZAKE) Y5k XO/HXS) MCVEkel
25 mU/mt STolA 72417 §0F =&4A1717] 3A17F Hofl 22t
90~120 pg/meQl SHA} ZFEEO] EHE uirHoliAl HATITH
Z AN E BE54E ZARIRCE

BAEEHS 2 Yt £ XO/HXE XelsiAl 2L BEE
FEEE STEE AT 4% A2AE dEsol RAT ¥
B VR @tr}. 25 mU/me XO/0.1 mM HXE AElgt 49
XO/HXE MIsHA 22 B R0l HIdl] 429% 2 2451 AZ
o E4& Vet T8 B8 FEEE A Al 2¢ A
2igh sTol BlEgikd UIMHE WS ZAamrt ZokEle]
XO/HXoll 23t 54 & Wolslrt. £3] 110 pg/nt, 120 pg/me
BRY FEEES HAISE Zo Xz disld 2z}
80.2%(p<0.05), 94.4%(p<0.01)Z XO/HXol Qg 4Zet549)
ARE FASHA Yolaldtt (Fig. 2).

FBAeC B2 g & XO/HXE AEiohA] 22 HBE
ZE2ES sTHEE MUt 32 A2ME uESSd RS ©E
= UERIAL @2tk 25 mU/me XO/0.1 mM HXE #Hzldt 29
XO/HXE ANelgAl 2 420 uidle] d2Ax uEs7t
432% 2 A5 MEol HHE VERICE 18U 18E £&
EE M AMejst 22 Mg skl vlsid d2Mz wEs
7} &71519 XO/HXoll A3t £48 & ¢olslR e £6] 110 ug/
mé, 120 pg/mé FEBAE FEES TACIS Z R0 R Bl
o 2¥z} 75.2%(p<0.05), 87.0% (p<0.01)Z XO/HXol 218k A1)
T uHESO UHE R Wolskdrt (Fig. 2).

WES 2% uiekst & XO/HXE AMzlelx] &l & £&
EE 5TER At B3¢ 4R ulEso RS Hals
VIERA] 294tk 25 mU/me XO/0.1 mM HXE Azis 2%
XO/HXE AelgtAl &2 Al Hisid JIHE dE<7)
414% 2 Zasle ATl F4g velich 12U B FEE
€ A AMelg 42 Aol skl vlEisid doME uE4rt
&7sk] XO/HXol 98t 4 g Holsin e E3] 120 pe/me
HE FEES TS Z 20 thEIo) B8k 76.7%(p<0.05)
Z &71ld XO/HXo| gt AZ2E49 dAE 7AsH &
oI5IIL (Fig. 2).

B 22 eiYst & XO/HXE AEleAl &L K@ &%
EE sTEE Mot 39 AAE WS40 FO Hike
VIEIIA] &ttt 25 mU/me XO/01 mM HXE M2ig AR
XO/HXE AElgIK &S Aol Hisle AZAE dhEr)
40.0% 2 248k MEol 548 Vet 18U KE FEE
2 A ANelgh 42 Meld 5ol vlaisld AZHE wE47)
718k XO/HXoll Q3 54 & wolsig ot EA1Ee] |94

VERIX) Qtch (Fig. 2).
FREEY AP viekSt ¥ XO/HXE AEsiA Z1 KA
ZEE sTHE A 22 A2 dE4ol 38 HE}

tol

fo o

—{){1

= LJERIA QLT 25 mU/me XO/0.1 mM HXE A2ls 42
XO/HXE HMelghal 222 Zol uidkd JIME U&7}
S15% 2 Zbadid Mol S4E UElith d2v REE &2
S A Azt 42 Meld skol vi#isid A2HE dEs
7} E715k] XO/HXoll gt BHE Lodlneut EAEQ &
M VIEIIA 24Tt (Fig. 2).
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Fig. 2. Dose-response relationship of Tongryeongsan(TRS),
Faeces Trogopterori (FT), Pollen Typhae (PT), Caulis Akebiae
(CA) and Radix Paeoniae Rubra (PRR) for beating rate in
¢ultured rat myocardial cells. Cultured rat myocardial cells were prencubated
with varous concentrations of agents for 3 hours, and then exposed 10 25 mU/al X0
in 01 mM HX for 72 hours. Bealing rate was measwred by count of beating number
per minute. The values represent the meanzSE for 6 experiments. Significant differences
from the XO/HX-treated group are marked with asterisk, *p<0.05 ™p(0.01

2. Lipid peroxidation &k
1) XO/HX7} lipid peroxidationoll 9)X]&= Fgk

XO/HXSQ| &Fo) W lipid peroxidationg &&38171 {8}
&1 01 mM HXoll 5~35 mU/m9] sE& XO7} 2tz E3HE ol
pRiollA UZMEE 72413 S Aelet ¥ TBARSS A Z9
BESE EEY vlw RABIKCE 2 A3 Mgl skl vl
HIgk MENEZ0 Z+49 TBARSY 718 RYLE E3) 25
mU/me, 35 mU/m XO AzlojAz iR vlgled 2zt
1493% (p<0.05), 194.3%(p<0.01)Z TBARSS £93} E7}& v}
ERJTE MCVZLE 25 mU/mé XO AzlollA] LIEBdT} (Fig. 3).
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Fig. 3. Dose-response relationship of XO/HX on lipid peroxidation
in cultured rat myocardial cefls. Cuitured rat myocardal cells were exposed
to various concentrations of XO n Q.1 mM HX for 72 hours. Thiobarbituric acid(TBA)
fluorometric assay was adopted to analyse lipid peroxidaton and TBA reactve
substance(TBARS) were represent as pmol/106 cells. The values are the meantSE for 6
experments. Significant differences from the control are marked with asterisk. *p¢0.05:
K001

2) XO/HX AHglol Q3 Z713} lipid peroxidationol) B1X)&= $t
kel a3t
B A2 E Bt XO/HXY MESAMo i3l BREGH
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I PHOEQ) AR, HE, AF R FEESY SIS TBA
fluorometric assayE £33 lipid peroxidation@}e] FHollA =
AYS71 91513 MCVER! 25 mU/mé XO/0.1 mM HX9 %o
A T2A17F B = EAIFIZ] 3417 Hofl k2t 40~100 g/ meS]
ol Z2&Eo] T3 ulerHollA HAEIS & ol WolgHE
ZAFBITH

BEEHS 2% Yt £ XO/HXE NeldhAl il BE#K
ZZ2E2 552 Z Aelgr 22 lipid peroxidationo] 2|8 H
k= JERIAl &fith 25 mU/m XO/HXE Aeigh 3%
XO/HXE He1eHA 942 A0l 8I5kd 63.5%7F £7151d M E
ol 24 Uehict 1oiut @E# FEE€ d Aelet 49 A
2]8} =50l B)#léled lipid peroxidationo) Z+43ld XO/HXol
ATt EHE Yol om E3] 100 pg/mt BERH FEEE W
AMelgl ol BB FE2EE W MTIGHA @1 XO/HXTH
X2lgh ol vlsld EAMCE R/ASIH ZA8INHTt (Fig. 4).

TBIES B tHYSt & XO/HXE MEISIA| 11 Rl
ZEEE 5TEZ AEIg B2 lipid peroxidationo] 7l H
gl= UERIA] @tt 25 mU/me XO/HXE AEldt B
XO/HXE AElsIA ¥ A2l BldlA lipid peroxidationo|
594% &7k6510 Ml ZEol £4& Ve 12U s F8E
€ A Aelst 3% Melg skl Hlgldlo lipid peroxidationo]
Ztaslo] XO/HXol 98t ZHE PoldlR 2 Ed] 100 ug/mé
LB 22ES AAMTIS B0 ZBE F2EEE A NElgkA
%1 XO/HXPHE Azl Foll Higkd BARCE JOsHA &
2819Ch (Fig. 4).

WHEO F2 uiYs & XO/HXE AelohA 1l #% F&
£2€ sTEE AMelst B lipid peroxidationol] {25t Hel=
LIERAA] 8%ch 25 mU/mé XO/HXE X2l 49 XO/HXE
Helskx] &2 Aol 115k lipid peroxidationo] 46.9% & 715}
o Mo E4E UEkiCE T8 #E FEES & Mels &
2 A sToll vlEEled lipid peroxidationo] ZAdl
XO/HXoll 9%t S48 gojdiion) SAECE /RAE2 Ve
LIX] QQIT} (Fig. 4).

Aol 2L uwiest & XO/HXE AMEIshA Rl K& &
22 55HEZ AHelg 23S lipid peroxidationol] 88} W=
VERIR] 2ttt 25 mU/mé XO/HXE AHzlst 242 XO/HXE
Helshx] %2 Aol 8]k lipid peroxidationo) 34.8% 715}
o AZo) 24 vERITE I8u KE FEES d A2dH 4
2 ANejgr sTol dlziskd lipid peroxidationo] Z7H5HA
XO/HXol 9Jg} BN E woldlRom E5] 100 ug/mt KB F&
22 BAE 290l KiE FEFEES T MG AL XO/HX
22 X2igh Foll Hisld EAH SR | LAsIirkFig. 4).

TR AL St £ XO/HXE AelstA R REE
Z2EE sTEE A2Ig F< lipid peroxidationol I3t H
gh= VERR] @2t 25 mU/me XO/01 mM HXE HMz2Ish 3
2 XO/HXE A2l&kA @2 Aol 115l lipid peroxidationO]
715l MZo) SHE VERICE Il REE FEES2 A
AeIg 2% A2)1g skol viEldld lipid peroxidationo] Zha

Sl XO/HXol 913t EXS WolsiRlou EAROR Soj4e
LIERIA] QIICH (Fig. 4).
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Fig. 4. Dose-response relationship of Tongryeongsan(TRS),
Faeces Trogopterori (FT), Pollen Typhae (PT), Caulis Akebiae
(CA) and Radix Paeoniae Rubra (PRR) for lipid peroxidation in
cultured rat myocardial cells. Cultured rat myocardial celis were prencubated
with various concentrations of herb extracts for 3 hours, and then exposed to 25 my/
m XO in 0.1 mM HX for 72 hours. Amount of lipid peroxidation was measured by TBA
fluorometnc assay (TBARS). The values represent the meanSE for 6 experments.
Significant differences from the XO/HX-treated group are marked with astersk. *p<005
*p(0.01
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100

N1 Z
B2 A8 B NE R FEBORE TYE0 s
RO ZA FEUEE Aohe ALLE YA Art. THUE
29 35 4 AEd 2uE 4dW HEEE BEsEkET
e 1} ; Patauristidae)oll 48 BiBWe! sHETIET W €3
59 HECRA & -, & EESIL Ffol 8ok Flik
75 - BRI - #E 59 &80l AN HR, LH, ERER 8
Ber, EEPRE S0 5 E X80l HE2 tiEd +X9 b
A2 EHEEhT QP BT B WEHZA BN ER
olg} SHCh
2 Adlo] AKRE AMANRZIQ)  xanthine  oxidase/
hypoxanthine(XO/HX)= Zhang £9] 21”0 9J5hH LDH &
HTE E7RIIL AN E BESE ToATIM ATP g 2
DAIA HEAE FHE LoTt sINnt daAlRT s dd
HeNoll A (I ERgoILE AIAIQl 418I014sI RN ol 9fghod
A HAEIM g0l superoxide dismutase (SOD)LE AR
A MEEHY] glutathione peroxidase X! catalaseol] 251 4
A= 1Y, Aasont 58T 22 Yol delolM BlE A
OF MYE URAIR7IE MZRY e IRISAL RToR
2t 248 o BUAE BEEYIKIHLEN ME B £A9] &
Ae xeisiA o). 22 44X8719 SHol i dlo) &
229 YoIFEI} Bo) BAH T AP, 2 4P TEUE
o Al2E 1 Y= BEREH)T I FHUE0 HEE FE KB
2 FRaEEO] XO/HXoll 95l RE AZHE SHo tigh
ABIHE ZAIBIZTY. Takahashi 72 AZHE W59 A}
T AT EY £4€ dEE 4 Je A XS skTk XO/HXE
Helgh sFol glEisiod AIAE WEa7t 2451 (Fig. 1) &
g9 2P URIBIUTE XO/HXo A3 ZAg AT E
BlE 4ol thdkd 90 pg/me~120 pg/miQ] EBE FEES A
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BEEHI THUE &0 Y UTH T DIXE BT

ZIgld YOI EHE ZAR B3 SLYEFHCE ASME vE
9 Zart dAEol AolgaE VERISH E3] 110 pe/md,
120 pg/ me sTollA F% G E VERICSH FHUE &5 R
Big F2E 110 pg/me, 120 pg/me, HH FEE 120 pg/m9 =
TE HAzl o ol falgt ol §3E VERITHFig. 2). Y19
Z = XO/HXoll 98 A2 E BHESL) 2ol tigh ol g
7} EBE FEBOIA VERGCH olgist ol AR T
HorE & HEREI TR 9¥E sk A2E veldth XEY
eSS HE 44 4HEQl Malondialdehyde (MDA)E
thiobar-bturic acid(TBA)S} HISAlAH AMHEE HF2449 £
(TBA reactive substance, TBARS)E Z& 35l FEAISH=H? A&
TISHES0lA XO/HXS] 54 & AR 23 sk JEHSE
TBARSYS BE7WIA Mol HHE UJERITHFig. 3). 25
mU/ml X029 =FollA] thRo) 8lskd TBARS7} oF 50% &7}
Slod BEAY FHUES 40~100 pg/mS FLE 3413 PAE]
gt & 25 mU/mlIQ} XOZ 72417} A6l XO/HXol gl 571
le= TBARSoll thgt AR GANE ZABINCE 1 23 AR &
100 pg/meQ) STolir FAASH AMENE VERICH +
5 K& FEE0] 100 pg/meS} sTolA FOet AR g3
UERISH Tl FHUEES SHAESE RYs dAan
VIERNR] Z5IACHFig. 4). YO = FERY AAXF7I0 &
UZAET &atol] tigh Yol gol tist T2 I AR
TUHEE Bold HEo] A&Eojor & ASE Yzt

ol

12 Mo
o rlo

e o e o ox e

2

=

rf

B 19 FHUEQ HEE BE KB REE RZ
E0] 4tnAlR710] Qg UM E Eddoll BlAs S8 T8
7] 9151 WMol 22I5ie] sl H2Al o] o]F BlefAl &
Z£2& X XgIgt F xanthine oxidase/hypoxanthine (XO/HX)
ol MEZEHF A olol] it YA ETE TESI ti3H 22
ATE EAUrk XO/HXE 5T AIIEHOE HIAE ¢
£ UIHE UES ZAE VERICH BBH 55
XO/HXofl 9jgt A A S71e A2MZ a0 &
FOUBHA HoldlN 1 EEs THUEC LEE #E K8
A FEE2 XO/HXol Q51 Gty AZHE FHol
Sl s KIS YA EHE viERICE

olg9l Aol XO/HXE MM Ed F8& UERISH
EES I THUEC LERE EE KE RSEE DA
FYT YAFHE B FACt ol2T ZE LA EL =
gAgo] EHEAE AlAIH olgist #4537t FIMInE T
£ NEY in vivo 9 AgEE UFolM ANEHOE A5l
TEEojol & ARLE ALERCE

0=

b o
i rio

]

\s]

= )

el 2
2 a7e

2 HABXE SHIRIET7|e7 elide] X
(00-PJ9-PG1-CO03-0001)0l] Sl5kH o] Foixl AL,
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