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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 (lBHP)-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.

Key words : Herb mtixure, Antioxidant, Hepatoprotection, Star of Star

M OB

1

m\l

&g A2~ (reactive oxygen species, ROS)+= T &%
o Aol dol, 37 wha], Tl e Aol
O

wW717bs, S5, AR 22 S A IR

WY E ] AM U 222 £ 3 AT He ol

¢

S,l

A_ri%:i
(¢

ol

ol

*Corresponding author. E-mail : sungykim@wonkwang.ac.kr
Phone : 82-63-850-6806, Fax : 82-63-850-7309

Received 29 February 2016; Revised 28 March 2016; Accepted
4 April 2016.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

o Prtae] FAS AR 2 2ekn drk-d), 4
514 ~Ed DNA 243 Tl 3845 2 A%
AR YR BEIAPNE FAste] 23} 0

M Z2HL free radicalol] 23l XA I}4rksle] Ao ¥ of
MEL7|BE0] FAAQ F+x 9 7]
Hel £4e BE Bstelmg g A

o AANlolA He] HolHl 9l o

ol [‘
rulo
e/
X,
I
R
1
[

ﬁm‘ﬂ
1)

- 275 -



276 2 FA 583 A] A23E A5 (2016)

7 AL, 2, 2733k 1ok
t}H5,6) 17]%" A5 Aol I} oFE 9ol
om ofE <

(ursodeoxychohc acid), SFEFX] & (glutathlone), O ] ﬁﬂ
(interferon), W2 Bl g o] E(malotilate) 2] THA|E A A

A g 2F 75 HEA Tl AREE A 9] O‘/}
FAoFmollx ] el 3 AES Fe o
Ha Avh7-9). Lol wet migfo} °é7é—’r1 _E*
silymarin?} 22 HAAE F 1H4S N5 2
et A7t dstAl s Uvh4,9,10).

FHUHE B EG sFHAAM e d=FE T F
o AW A5 98l MA=o] oA gt A&
AAES 23l 717 e 2AR YDA 85l HF
o g, W& FAg o2 de] Alg-E oA o k1),
HAAE AAE dd=2o] opd o 7] HAEZ 3+
7] wiZel] TRkt Ao TR PHT 52
U = glow, uigtH| ot 5 Wil whe} o] Yt
a5 3)\‘4(12—14)-

2 AToA e dAl 1z 9 oA 2tE S 2 7]
M-S 98 AHEE = &41315), 3URERi(16), J1717),
2719 (18), T71AH19), A3 (20), A =(21), &TH22), °}
2o}23), PlUe](24) 9] HAES TSR e &
o AAL I BEeE gRlste, HAE HA 7]t
R TA Aol D83 7|2 ARE AlFstus g

¥<>

_Qi

l'U:O_u

fol o,

2 p: m9°f—

20 bz g FHU > 30

nqm

B

EREETE

AI =13

M 3 v Fol] A1-8-F Dulbeco’s modified eagle medium,
fetal bovine serum, streptomycin penicillin 52| A] 2F&-2
Gibco(San Francisco, CA, USA)Aell A #4383t} 1,1-
diphenylpicryl-2-hydrazyl(DPPH), 3’-(4,5-dimethylthiazol-
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Fig. 1. Antioxidant acitivity of Star of Star01-04.

The value were presented as meanstSD.
<005, “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<001, " 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 meansSD.
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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 means+SD. *p<0.05 significantly different from the only
t-BHP treated group.

8Fo| ALT U AST &4 iz

CCUT= M3 Aol 229 B & frste] 3 A
F el HEAd o] TRo] AlAEM, 12~24A3F § 5
ALT®9} ASTS] dA g S71H8 YERATH32,33). & Aol
ME CClLTe ALTE 173.8+14.5, ASTE 232.4+10.2
(uniymL)2 74 F7HE JERAQATE SS04 Foiate
ALT ¥X=% CCL tY] 100, 300 mg/kg &l A 2+z}
123.5+24.0, 146.7+40.3(unit/mL) .2 &-2]3}A] 7F4313
t}. 83 AST s%+= CCL thH] 100, 300 mgkg &l 4]
Z}7} 204.3+8.3, 184.3+20.3(unit/mL) & 2| 3HA] 7H43A
TH(Table 1). SS042] Fod&= CClL T2 Holzl ALT 2
ASTE oMl oAzl om 3t 715 ] 237t Sle
Ao 2 AlmHET

=

2t =XF GSH &= uigl

GSHE= =831 sl Ed 2 A kA A tlakst =4
E4o] 40 2HE QJAE B35} Glutathione peroxidase
(GPX) % glutathione S-transferase(GST)2] 7| & o] &%
A el 2 FE0 RS AASKEH F0d 2
= ohs Aoa gEA dohQ). HE4 GSH 2189 o=,
hydroxyl radical®} singlet oxygen= Xﬂ Asle 982 5

A4 Fksk(lipid peroxidation)] o= Fo] Jic)l F-5

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 (unimL)  AST (unitfmL)

Normal 25914.9" 434153

Control 1738145 23244102
Silymarin 100.669™ 15234159"

Star of 100 mg/kg 12354240’ 204383
Star’ 04 300 mgjke 146.7+40.3° 184.3+20.3°

l):l’he valuc;,* were presented as meanstSD.
Yp<0.05, “p<0.01 significantly different from the control group.

B4 AAZH A YE 4 glutathione(GSSG) =
glutathione reductase(GR)°l 2|34l GSH=Z -5 o] g4t
3} AHg2 3 53TH2,34).

AH A3} CCly, Fo] 2] GSHE 6.2+0.7(nmole/mg liver)
o7 A oY) o4 Fas JEATHFg. 5). Y
zroez ALgd silymarin Fol72] GSH 32
9.4+0.4(nmole/mg liver) & CCl Y] 51.6% <7} VERY
e, 100, 300 mgkg &o] Fol®E SS04> 7H7t
7.4%1.0, 8.2+0.8(nmole/mg liver) & & CClyt ™| z+z}

194, 322% = FroEAl =712 JeRdth
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Fig. 5. Effect of Star of Star 04 on glutathione depletion caused
by carbon tetrachloride -induced hepatic toxicity.

The value were presented as means:SD.
<005, “p<0.01 significantly different from the control group.
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MDA (malondialdehyde) 7} A 5™ A Azpatsl&o] 2|7
2 AR 021TH28,34). CCLE Foi @ 152 MDAS| &
AL 1933421 3(mmole/mL) 2 F AT} B W) 253%
oA F7he #EE o, Y xR AN
silymarin §-¢]*& CCl thH] 25% 723k Th $S042]
100, 300 mg/kg &l 27t 205%, 20.7% = o4 Fha
= YeltthFg. 6).
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Fig. 6. Effect of Star of Star 04 on malondialdehyde induced by
carbon tetrachloride.

The value were presented as means+SD.
p<0.05, “p<0.01 significantly different from the control group.
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P22 AR U] stEe A tiH] 22 188.6%,
192% S7FE At} FAANZT o2 AL8-3F silymarin 5]
T2 CClarel] of8f S71e 8o 2 P} ThellA
Y7} 27.9%, 354% 7142513 THTable 2). SS042] 100, 300
mg/kg &l A CCLt thH] AW F4x o] ke
Y7} 6.5%, 89% % 97 1AE YeEhl e, 722
SRR dE= 747} 25.3%, 24.0% 2 FEEHS]
oA s YehiATh

8% F F cholesterol 3 S A A4 thA} o] e
XPEH ﬂo}ﬂﬂ W T A AL o, #7,
g Ag 5o A5 &t ~7}6‘}—t— Aoz d#fA Q)
CCLE T 259 3 9 =2 Ze2E &
shero Ak giv] 742} 37.6%, 256.0% Z7}1E 2Tt
N 2Fo 2 A8 silymarin Fo] 72 CCLT thv] z+Hzt
22.9%, 259% 712281tk $S049] 100, 300 mgkg &&Foll A
T CCL v AU S =eEe T2 12.3%,
15.17% & F=2&2 9 7422 Yehfon). 124y 2
g 2~E 29 ke 7b7} 207%, 21.0% 2 G294 AAE
e AT SS04= CCLel| oJ3 S7Hd SAAW 2 29

A FAGTESE A AR3E AT (2016)

Table 2. Effect of Star of Star (4 on serum and hepatic
triglyceride and cholesterol levels in a rat meodel of carbon
tetrachloride-induced hepatotoxicity

Triglycerides Cholesterol
Group Serum  Hepatic  Serum  Hepatic
(mg/dL) (mgfg liver) (mg/dL) (mg/g liver)
Normal 530£1.07 27101 65349 542420
Control 153.0£120  79+05 899+53 193.04213

69.312.0° 143.0£193"
789+12° 153.0+30.1"
763+43" 152.3+102"

11031.0? 5.1+10"
143.0£203 5.9+03"
139313.0° 6.0+1.0"

Silymarin
+
St of 100 mglg
Star®_04 300 mg/kg

l):l’he valuc;,* were presented as meanstSD.
Y'p<0.05, “p<0.01 significantly different from the control group.
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=

FO

E ATE 430 HeHEASS) £R] HET A
o] o] & 7S ZAFetaAL Atsks H 7Y, +BHP <
CCLE AatA 24 2 A4 H=A 5238 in vitro, in vivo
mdS F8dlo] HHF%S Hrkelgdnt

2A¥ A3} FoH7t 01~04% 50 uM vitamin C &} F-A}3H
ksl 232 YRt HepG2 Al %9l -BHPE A3}
2B 2E FES F Uehes Al25/l el HeEit
01 2 04olA] F= o|E4Q X Hagas HIlo
ROS A3 AAol|A Hed3t 01, 03, 04114 %L:_Aé@{
AAE Yepdth vve]zE 238 He 1t 040l Tt
79 Y invivo RES 8ot (s A5 AT,
HolH 7t 04+ CCLE S7Hd % ALT, ASTY] 94
i, 7 224F 571 MDA & £ i 2 7}% GSHE)
4 7 VERIIE 3k @3 9 7F 2A] oA S}
d 39N Y aHES «WOE i/\l At ole
3t AE F3e, %4‘%7} 04+ in virro 2 in vivo 24
oA AHatA el dia) R 73E Jehioioh
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