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Abstract
Objectives : This study was carried out to examine protective effect of wild ginseng extract on HepG2 human hepatoma cell line against

Methods : To evaluate protective effect of wild ginseng extract against t-BHP induced cytotoxicity, LDH level and activity of glutathione
peroxidase and reductase were measured. Gene expression was also measured using DNA microartay.

Resnlts : Wild ginseng extract showed a significant protective effect against t-BHP-induced cytotoxicity in HepG2 cell line. It is not,
however, related with the activities of glutathione peroxidase and glutathione reductase. Analysis of gene expression using DNA chip,
demonstrated that 28 genes were up-regulated in t-BHP only group. Five genes - selenoprotein P, glutathione peroxidase 3, sirtuin 2,
peroxiredoxin 2, serfiredoxin 1 homolog - may be related with the protective effect of wild ginseng extract.

Conclusions : Based on the results, a protective effect of wild ginseng extract against t-BHP-induced oxidative damage in HepG2 cell
line is not associated with the activities of glutathione peroxidase and glutathione reductase, but with the expression of selenoprotein P,
glutathione peroxidase 3, sirtuin 2, peroxiredoxin 2, and serfiredoxin 1 homolog.

Key words : Wild ginseng extract, +-BHP, HepG2 cell line, DNA chip.
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Fig. 1 Wild ginseng used in the experiment. Assumed age IS

around 30 years and it is about 40cm long from head fo
tip of the roots and weighs 21.45 g.
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Fig. 2 Classification of gene expression to the OpArray
Human genome 35K.

124

lest reference excilation
S
AT~ Taser 1
R g
s
reveise ) 5
transeription RRLEY R

faser 2

fabel with emisston

fluos dyes

et

Zr &

computes
hybridize target analysis
10 microatray

Fig. 3 Expression monitoring of DNA chip.

9) Microarray data analysis
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Fig. 4 Cytotoxicity assay of wild ginseng extract.
1% 104 HepG2 cells were dispensed in 96 well plate
and incubated overight. The culfure supernatant was
replaced with the medium including wild ginseng
extract and incubated for 12 or 24 hrs. LDH activity
was assayed with the culture supernatant. WG,
Concentration of wild ginseng extract.
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Fig. 4 Cytotoxicity of +-BHP in HepG2 cell line.
Cells were treated with 10 - 500 (M +BHP for 2 hrs in
the 96 well plate to induce oxidative damage followed
by LDH assay.
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Fig. 6 LDH activity of HepG2 cells treated with wild ginseng
extract and t+-BHP.

Data were triplicated and expressed as mean + SD.
Statistical significance was evaluated in comparison
with BHP only group by Student s t-test. *, p < 0.05; **,
p < 0.01; WG, wild ginseng extract; BHP, teri-
butylhydroperoxide; UT, untreated.
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Fig. 7 Ratio of total glutathione and oxidized glutathione on

HepG2 cells treated with wild ginseng extract and t-
BHP.
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Fig. 8. Glutathione levels in HepG2 cells treated with wild
ginseng extract and t-BHP.
Data were triplicated and expressed as mean =+ SD.
Statistical significance was evaluated in comparison
with BHP only group by Student' s t-test. *, p < 0.05; **,
p < 0.01; GE, wild ginseng extract; BHP, tert-
butylhydroperoxide; UT, untreated; WG, concentration
of wild ginseng extract.
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Fig. 9 Total RNA preparation for DNA chip.
A. 1.0% agarose gel electrophoresis of total RNA from (a), RNA standard; (b), control group;
(c), +-BHP group; (d), -BHP+WG group.
B. Histogram of the scanned gel. 28S: 28S ribosomal RNA; 18S: 188 ribosomal RNA.
WG, wild ginseng extract.

Table 1. Total RNA preparation for DNA chip.

Group A260 A280 A260/280  Conc(ug/ul) totalvol(ud) total RNA(ug)

1163 0.593

1.146 0.598

BHP 1.161 0.602
mean 1157 0.600 1.94 463 28.00 129.55

1.667 0851

BHP+ ’ 1.627 0.838

WG 1619 0.853
 mean 1638 0.850 1.93 6.55 28.00 18342

1921 1.001

2078 1.036

Ut 1977 1.020
mean 1992 1.020 195 797 28.00 223.10

BHP, tert-butylhydroperoxide; UT, untreated; WG, wild ginseng extract,
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6. DNA chip analysis
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S UEhIQh 7 6] ASPH, CDK6, CUL4A, EDDI,
FBXO010, FBX042, FGFR2, MAP2K6, MAP3K2,
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MAFG, MAZ, MLL, MLLT10, NFIC, RREB1, STATS,
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TBX6 gene ¢ transcription (GO:6350, p-value:0.001)d
Folste FAAES EFS 59449 FAAEO]
microarrayl Al F93 $5¢l 2 fold ©]4 down
expressiong LERN S Th

F Ao s AFSE Ao i EF "o
2 248 A3, AKTI, BIRC3, GSN, KLF10, RELA gene
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N
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o] 413 tHTable 2).

Fig. 10 Microarray fluorescence image.
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Fig. 11 Box plot normalization of DNA chip data.
(A), +-BHP group before normalization; (B), t-BHP+WG group before normalization;
(C), -BHP group after normalization; (D), +-BHP+WG group after normalization;

WG, wild ginseng extract.
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Fig. 12 Raw data intensity histograph of +-BHP group. Fig. 13 Raw data intensity histograph of t-BHP+WG group.
(A), before normalization; (B), after normalization. (A), before normalization; (B), after normalizationi WG,

wild ginseng extract.
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Fig. 13 Hierarchial clustering.
BHP, t-BHP; WG, wild ginseng extract.
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Table 2. Effect of wild ginseng extract on gene expression in HepG2 cells treated with {-BHP.

. Group WG
GenBank ID Gene title BHP  BHPIWG  effect
NM_002083 glutathione peroxidase 2 (gastrointestinal) 1.034 1.088 1.052
NM_000041 apolipoprotein B 1.08% 1.382 1.269
XM_497092 similar to Glutathione peroxidase 1 (GSHPx-1) (Cellular glutathione peroxidase) 1.148 1.272 1.108
NM_183063 ting finger protein 7 1.182 1221 1.033
NM_005809 peroxiredoxin 2 1.196 1.223 1.023
NM_015696 ghutathione peroxidase 7 1324 1.381 1.043
NM_183063 ring finger protein 7 1.268 1.294 1.020
NM_002452 nudix (nucleoside diphosphate linked moiety X)-type motif 1 1.283 1.399 1.090
BCO07927 glutathione synthetase 1.164 1234 1.060
BC013034 polynucleotide kinase 3 -phosphatase 1578 1536 0973
AK127679 dual specificity phosphatase 1 12426 11.735 0.944
NM_000636 superoxide dismutase 2, mitochondrial 1.277 1235 0.967
AK097395 superoxide dismutase 2, mitochondrial 1.242 1.138 0916
BC006523 sergM/glucocorticoid regulated kinase 2 0.994 1239 1.246
NM_001752 catalase 1.093 0.955 0.873
NM_012331 methionine sulfoxide reductase A 1.042 0.997 0957
NM_202002 forkhead box M1 1.157 0.974 0.842
AK097395 superoxide dismutase 2, mitochondrial 1.100 1015 0.922
NM_005109 oxidative-stress responsive 1 0.833 0.867 1.041
NM_203472 selenoprotein S 0.897 0.911 1.015
NM_005109 oxidative-siress responsive 1 0.806 0.861 1.069
BC030009 selenoprotein P, plasma, 1 0.699 0.913 1.307+
NM_002084 glutathione peroxidase 3 (plasma) 0.300 0.582 1.939%
NM_014931 SAPS domain family, member 1 0.604 0.786 1.300
NM_012237 sirtuin (silent mating type information regulation 2 homolog) 2 (S. cerevisiae) 0.296 0.604 2.041*
NM_005809 peroxiredoxin 2 0.875 1.018 1.164%*
CRO36874 serine/threonine kinase 25 (STE20 homolog, yeast) 0.898 0.998 1.111
AK125343 sulfiredoxin { homolog (S. cerevisiag) 0.869 1.104 1.271*

BHP, t-BHP; WG, wild ginseng extract.

FrE SFFY4E FRHAN 3N T FEI & 4 FEES AEYS W tBHPY o3 AXEA
IAEEC] F2E T JEE sto] AP AREFH T < st Azl Aol uis] HepG2 Al E ol

tBHP= sty AEHAE Gubshed A-ASA  EAsts 4tst $49 BAL F9% AolE HolA
AEHI e EHE reactive oxygen species(ROS)9] U A2 i 999 A#AYth -BHPE §7]
thAtel e « ROE gEA g hydroperoxide 2 M| ¥] AMSIAEd~E fdste UE

_zr
Lee 579 uoIAE
9,2 FEAAE 2o
o} o] LDH &4

100 M9 t-BHPE A& 4ls
]7]' x"‘j/]o]'/\}\a KH HHC']: }}5

FAT Spol2 971 YEA: o

o W2 Aske +BHPY FE& F7M7IHA vl
%9 We) LDH 240) #9817 A7} U FEE
golg A 350 iMo] AR HA.

Al EdoiH, 7129 HIJME ginsenoside S A 2) 3
S 2H glutathione peroxidase, glutathione reductase,
glutathione S-transferase 59 34ks} §AE9 FAo)
F7kke A2E BIuge] gl7) wjEo)op, 2y A
I 4tsh glutahione®] 42520 t-BHP groupo] H)3) t-
BHP+AH} 28 A TAA F45HA Zashe
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