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Protective Effects of Guaruhaebaekbaekju-tang Extract
in XO/HX-treated Rat Myocardial Cells
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To certify the protective effect of herbal medicine on myocardial damage against oxygen free radical-induced
myocardiotoxicity, cytotoxicity was measured using by MTT assay, LDH activity and thiobarbituric acid reactive
substances(TBARS) assay in the presence of Guaruhaebaekbaekju-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, an increase in LDH activity in culture medium and
lipid peroxidation in cultured myocardial cells. In the effect of GHBT extract, it showed the prevention from the
XO/HX-induced cardiotoxicity such as the decrease of LDH activity and lipid peroxidation. In the protective effect of
Fructus Trichosanthis (FT) and Bulbus Alli Macrostemi (BAM), all the extracts were significantly effective in the
protection of XO/HX-induced cardiotoxocity in cultured myocardial cells. From these results, they show that XO/HX is
cardiotoxic in cultured myocardial cells derived from neonatal rats, and it suggests that GHBT, FT and BAM extracts
are positively effective in the blocking XO/HX-induced cardiotoxicity.
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Table 1. Prescription of Guaruhaebaekbaekju-tang

BEL Pharmacognostic Name Weight
#A Bulbus Allii Macrostemi 1009
AEX Fructus Trichosanthis 100g

Tolal Weight 2009
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Fig. 1. Dose-response relationship of XO treatment in cultured rat
myocardial cells. Cultures were exposed to various concentrations of XO for 54
hours, respectvely. Cell viability was measured by MTT assay and determined as % of
control, The results indicate the mean+SE for 6 experments. Significant differences from
the control group are marked with astenisk. *p<005, *p<001
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Fig. 2. Time-response relationship of XO/HX treatment in cultured
rat myocardial cells. Culured rat myocardial cells were treated with 15 mU/ml
X0 in 0.1 mM HX for vanous tme intervals. Cell viability was measured by MTT assay
and determined as % of control The values are the meanSE for 6 experments,
Astensk :ndicates the siginif:cant differences between groups, *p<005: *p<0.01
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Fig. 3. Dose-response relationship of XO/HX on lipid peroxidation
in cultured rat myocardial cells. Cultured rat myocardial cells were exposed
to vanous concentrations of XO in 0.1 mM HX for 54 hours. Thiobarbituric acid(TBA)
fluorometric assay was adopted to analyse fipd peroxidaton and TBA reactve
substance(TBARS) were represent as pmol/106 cells. The values are the meantSE for 6
exper-ments,  Significant  differences  from the control are marked with  aslensk.
*p005p0.01
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peroxidation0] Z+tAdled XO/HXel Qg 54 golsinem
E3] 100 pg/mt MEAEEEE F2E5S QAT 220 I#E
#HEARER 7228 d AeishA Za XO/HXEE AMZist &
ol Higly EAFCE RASIAH Z4aslelrt (Fig. 4).

MEES 42 et & XO/HXE AelskAl &1 MEH
ZE2S =THZ Aelo B lipid peroxidationd] {6 B

&71eh lipid peroxidationoil BlAl& $}

s LERIA @tck 30 mU/mé XO/HXE Aeigh 39
XO/HXE HMEIskA 22 #Lol Bl3kd lipid peroxidationo)

68.3% B715} MEo) FHE VBT 2L MEH &&=

S A Helot 3% XMelst 550l HIEsk lipid peroxidationo]
228101 XO/HXoll 23t 548 golsigiont AE #ad

2 VERIA 23UTt (Fig. 4).
A9 A2 uiYst & XO/HXE AelsiAl R #H FEE

S =Tuz Held A2 lipid peroxidationo] 20J8H HBH= Lt



XO/HXoll 95l E88 dTHEol digt MEFABTER £S89 Yolan

ERIA] 29t} 30 mU/ne XO/HXE &2)dl A4S XO/HXE A
ZI5HA &2 A 2l 81314 lipid peroxidationo] 56.8% &7}&1od
Aol 24 VERIE 18U #B £&58 A A2 8%
Heldt s5ol vlEsk lipid peroxidationo] Zt4sle XO/HX
ol 9%t HHg YoldlHen &6 100 g/t #HB FEES A
AMelgt 4ol 7l FEEE A A2I5IA %1 XO/HXTHE A
2lg ool Bisld BAMSE RS BASINRCHFg. 4).

200 - [CIGHBT WEERFT 2222 BAM

150 4

100 4

TBA cell decrease rate (%)
w
>
'

Contrel XO/HX 40 60 80 100
Concentration of herb extract (ug/ml)

Fig. 4. Dose-response relationship of Guaruhaebaekbaekju-tang
(GHBT), Fructus Trichosanthis (FT) and Bulbus Alli Macrostemi
(BAM) extract for lipid peroxidation in cultured rat myocardial cells.
Cultured rat myocardial cells were preincubated with various concentrations of herb
extracts for 3 hours, and then exposed to 30 mU/ml XO in 0.1 mM HX for 54 hours.
Amount of kpid peroxidation was measured by TBA fluorometric assay (TBARS). The
values represent the meanxSE for 6 expenments. Signficant dfferences from the
XO/HX-treated group are marked wth astensk. *p{0.05: *p(0.01
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Fig. 5. Dose-response relationship of XO/HX on LDH activity in
culture medium of rat myocardial cells. Cullured rat myocardial cells were
exposed to varous concentrations of XO n 01 mM HX for 54 hours. LDH release was
measured at wavelength of 340 nm. The control value represents 128%1.1
umol/min/mg  proten. The values are the meantSE for 6 expenments. Significant
differences from the control are marked with astersk. *p¢005: *p{0.01
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Fig. 6. Dose-response relationship of Guaruhaebaekbaekju-tang
(GHBT), Fructus Trichosanthis (FT) and Bulbus Alii Macrostemi
(BAM) water extract for LDH activity in cultured rat myocardial
cells. Cultured rat myocardial cefls were preincubated with various concentrations of
herb extracts for 3 hours, and then exposed to 12 mU/m XO i 0.1 mM HX for
54 hours. LDH release was measured at wavelength of 340 nm. The values represent
the mean£SE for 6 experments. Significant differences from the XO/HX-treated group
are marked with asterisk. “*p<0.01
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