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Abstract

STAR of STAR (SS 01-04) is a series of drinks that consist of various extracts obtained from Coriolus versicolor,
Artemisia capillaris Thunb., Hovenia dulcis, Acanthopanax sessiliflorus, Lycium chinense, Citrus reticulata, Saururus
chinensis, Pueraria lobata, Pyrus pyrifolia, and Oenanthe javanica. A purpose of this study was to investigate
the hepatoprotective effect of SS 01-04. Antioxidant activity of the drinks was evaluated by conducting a hydroxyl
radical-scavenging assay. Cytotoxicity and hepatoprotective potential were determined using HepG2 cells in vitro,
while protective effects against acute hepatotoxicity was evaluated in vivo. The antioxidant activity of the SS 01-04
at concentration of 100 and 250 mg/mL was similar to that of 50 1M vitamin C. tert-Butyl hydroperoxide (1BHP)-induced
production of reactive oxygen species (ROS) was blocked by SS 01, 03 and 04 in a dose-dependent manner. Treatment
with SS 04 significantly lowered the serum levels of alanine aminotransferase and aspartate aminotransferase in
an animal model of carbon tetrachloride (CCLy)-induced hepatotoxicity (p<0.05). In addition, SS04 increased glutathione
level while decreased malondialdehyde level in the liver considerably (p<0.05). It also inhibited the CCls-induced
increase in the levels of triglyceride and cholesterol in serum and the liver. These findings indicated that SS 01-04
possessed antioxidant activity and protect against ROS. In particular, SS 04 is potentially highly beneficial in treating
liver damage as it scavenges reactive free radicals and boosts the endogenous antioxidant system.
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Fig. 1. Antioxidant acitivity of Star of Star01-04.

The valug were presented as means=SD.
p<0.05, p<0.01, p<0.001 significantly different from the UN (untreated) group.
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Fig. 2. Effect of Star of Star 01-04 on the intracellular reactive
oxygen species production induced by tert-butyl hydroperoxide.

The valug were presented as means=SD.
p<0.05, p<0.01, p<0.001 significantly different from the only t-BHP treated group.
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Fig. 3. Cytotoxicity of Star of Star01-04 in Hep G2 cells.

The value were presented as means=SD.
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Fig. 4. Protective effect of Star of Star 01-04 against tert-butyl
hydroperoxide-induced cytotoxicity.

The value were presented as meansSD. *p<0.05 significantly different from the only
t-BHP treated group.
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t}. ¥ AST F%% CCL tiH] 100, 300 mg/kg &%l 4]
Z}7} 204.3+8.3, 184.3+20.3(uniymL) = 2] 814 7HA8t
THTable 1). SS042] Fol& CCl, Fol 2 FHolxl ALT ¥
ASTE frelstAl Aarzl e 2t 715 7 237t e
Aoz At HT)

1

Zt =3 F GSH &2k wisl

GSHE =83} gakslEd 2 g akaZz 9 gekst B4
E4o] g4 o Z2HE QAE E5 3}, Glutathione peroxidase
(GPX) ¥ glutathione S-transferase(GST)<2| 712 & o] &-5|H
A BEgAdo] 2 f5 gAEA S AlASH= e 9%
< & Ao delA th). tiE2Q GSH 2-89] o=,
hydroxyl radicalZ} singlet oxygen= #l| Adl= 9 &S s
217 2p1ksK(lipid peroxidation)] €l e Hof gt F-=

Table 1. Effect of Star of Star 04 on serum alanine
aminotransferase and aspartate aminotransferase levels in a rat
model of carbon tetrachloride-induced hepatotoxicity

Group ALT (unifmL)  AST (unit/mL)

Normal 259+4.9" 434453

Control 173.8+14.5 232.4£102
Silymarin ) 100.616.9”?) 1523159

Sar of 100 mgkg 123.524.0 2043483
Star_04 300 mgfke 146.7+40.3" 18431203

)The value were presented as meanstSD.
p<0 05, p<0 01 significantly different from the control group.
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s} 282 3 53TH?2,34).
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o2 AT u¥] 94 HaE UeEr A th(Fg. 5). 44
NzFog AMEH silymarin Folde] GSH e
9.4+0.4(nmole/mg liver)2 CCl7 Y] 51.6% <7} YERY
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Fig. 5. Effect of Star of Star 04 on glutathione depletion caused
by carbon tetrachloride -induced hepatic toxicity.

The valug were presented as means=SD.
p<0 05, p<0 01 significantly different from the control group.
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MDA (malondialdehyde)”} /3 51w A& 2}4bsl22] A 3%
2 AFEE0171TH28,34). CCLE FoIg 152 MDAS] %
F - 193.3+21.3(nmole/mL) 2 A3}t vl wal 253% -
oA F7ke #EE Uy, HY dxaer AL
silymarin FoJ2 CClyw thH] 25% 7+4~3}3iTh $S049]
100, 300 mg/kg 8ol A 2+t 20.5%, 20.7%= Fol 4 A
= YETHFig. 6).
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Fig. 6. Effect of Star of Star 04 on malondialdehyde induced by
carbon tetrachloride.

The valug were presented as means=SD.
p<0.05, p<0.01 significantly different from the control group.
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CCLe Fo &= WA A T BXAIAHE 2FskA]A
PSR A S FAFoEN 1 75 s HEAT|AL SR
Aol 4 & FH3Th35). CCLE T3 252 5 2
22 A g Fgw dib] 247t 188.6%,
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Table 2. Effect of Star of Star 04 on serum and hepatic
triglyceride and cholesterol levels in a rat model of carbon
tetrachloride-induced hepatotoxicity

Triglycerides Cholesterol
Group Serum  Hepatic ~ Serum  Hepatic
(mg/dL) (mg/g liver) (mg/dL) (mgfg liver)
Normal 5302107 27:01 653149  54.2:20
Control 153.0£120 79+05 899453 193.0£21.3

1103+107 5.1£10° 69.320° 143.0419.3"
14304203 59+03" 789+12" 153.0+30.1"
1303+130° 6.0£1.0" 763%43" 1523+102"

Silymarin 0L

4
Sta& of 100 mgkg
Star”_04 300 mg/kg

]):Fhe value were presented as means+SD.
¥ p<0.05, “p<0.01 significantly different from the control group.

2HE9 FHS Y YA BF fojdo ta

A7

(o]
of

0]

B 430 WO HIKSS) 289 T A 2A
o] o] & 7FsA S A8t AL daksls H7) £BHP 9
CCLZE 218 &7 2 F4 1154 =3 in vitro, in vivo
2dg gt HT S HIEHA

A& AR} FoPEzt 01~04% 50 1M vitamin C 2} F-AFSH
arsl E32 JeRfAT) HepG2 A o] tBHPE A3}
2EYAE §53 F Uehs Al 2540l tis] dedzt
01 2 040A = &4 AEX BT gHeE Hlon,
ROS 4] iAol A Heldzt 01, 03, 4ol A F=e] &2 0l
AAE YRR vy 7F S8 He 2 049 tigh
34 W in vivo RS E83l] MR SE HS AT,
HoldA7E 045 CCLE Z7Hd 3 ALT, ASTE] #2174
2, 3 225 71 MDA &3 74 2 7HAE GSHE)
frol7 71 JeRIITE T, dA 2 7F 2Fo F7}
H AN Y aHE S freld oz AN oY
3t A= T3, ozt M= in viro 2 in vivo B9
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