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Hepatoprotective Effects of Fermented Smilax china Leaf Extract on
Carbon Tetrachloride-induced Liver Injury in Mice

Mee-Jung Kim

Division of Hotel Food & Bakery, Shinsung University, Chungnam 343-861, Korea

Abstract

This study was conducted to investigate the hepatoprotective effects of fermented Smilax china leaf ethylacetate extracts
by Aspergillus oryzae on carbon tetrachloride-induced liver injury in mice. Experimental mice were divided into four groups
(five mice/group) (NC; normal control group, CB; basic diet supplemented before CCl, treatment group, NS ; basic diet mixed
with 0.5% Smilax china leaf ethyl acetate extract supplemented before CCly treatment group, FS; basic diet mixed with 0.5%
fermented Smilax china leaf ethyl acetate extract supplemented before CCl; treatment group) fed for 4 weeks each. In the
CCly-treated groups (CB, NS and FS) compared with the NC group, liver weights, activities of alanine aminotransferase,
aspartate aminotransferase, xanthine oxidase and aldehyde oxidase, contents of triglycerides, total cholesterol and LDL-cholesterol
in serum, and hepatic lipid peroxide levels increased, whereas body weight gain and contents of glutathione and HDL-

cholesterol decreased.

Furthermore, in the FS groups compared with the NS and CB groups, increased or decreased indicators by CCl, treatment
significantly decreased or increased, respectively. This study suggests that fermented Smilax china L. leaf extracts may regulate
xanthine oxidase and aldehyde oxidase inhibitory activities and hepatoprotective effects due to flavonoid aglycone derived from
its glycoside in leaves of Smilax china by fermentation of A. oryzae.

Key words : Smilax china L., fermentation, Aspergillus oryzae, hepatoprotective effect, carbon tetrachloride
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THWeber & Boll 2003). ©]el|
BoE F ole a5y 4 -9
T7F S o] Fo1A|aL Tl (Janbaz
et al 2002). =x}2] Az AgA} &= Alolo] Fo] AT
o] vt A7} B il(Imai & Nakachi 1995)%F o]z, poly-
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phenol 3% % 53] flavonoid®] o] w2 Az Ed vt
Zb al 528 Ao EdstA o] FolX| oL lth(Janbaz er al

2002, La et al 2000, Park SN 2010, Park et al 2013). A}93}
ekA(CCly)= Zrol A microsomal cytochrome P450 type 2E1
(CYP2EL1), 2B1(CYP2B1) & 2B2(CYP2B2)2] &4 whe-S
53} trichloromethyl radical 2 trichloromethyl peroxy radical
2} 2L free radicalsS A3, o] 2Jsted 2t A7} =
AP AY AskE F2A derA S48l e CCLE free
radicalel] o] 7t HAFd XEEAZ D855 T Weber
& Boll 2003, Recknagel et al 1989, Williams & Burk 1990,
Mcgregor & Lang 1996).

9, Ao Z(Smilax china L)& $EUetE v23
Fotrlop A el Fe] Exehs 9P = WE(Shao e al
2007) o2 12 27491 ERH tistel & vt A7t ol F
)7 Y2 K Guo et al 2007), Lol Hated= AT 287} 1)
¥ F=5lH(Cha & Lee 2007). ZL2iv Arjeidd=e] el
EEHoME ZHE%E o-tocopherol 2] itz S-S

YERN = flavonoid Hl@A|Q1 kaempferol-7-O-a-L-rhamnopy-
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ranoside$} kaempferol-3,7-0-a-L-dithamno-pyranoside”} &
%o} AtHCha & Lee 2007). L¥+2] 0 2 flavonoid ¥4
71 aglycone®ll H]ate] diksl Ed-8 v RS 75l @
Aoz dHA )™ (Hamzeh-Mivehroud et al 2013), &
o oJsle] o]E uFA] aglycone 35 FHAIZ 4= U= A
o7 Buya dtilee et al 2012). A5 E33E A=A 9
g = gka}l 280 & polyphenole] FHFS AT E
YA hydrogen peroxide9} 72 Ats} zhgo] = =
A7 B39 AtHLee ef al 2012). T3 Thald

grele] Asld-E AN FAlY H29S vl tannin

4
2] A 2-& flavonoid A ES AASH= T3V} o, AlAIA o
2 2} Y] 80%7F HEAR AH|E 31 QtKHalder er al
2006).

2 AFdA e LR ArHE 2l A e 552 &
B85 Eol7] g 4] AFE HE u
X Aspergillus oryzae= EEA1Z] A1
al= IS AT okl AlFSEAE A

= Al A4k A AI 491 XO(xanthine oxidase) 2

AO(aldehyde oxidase)2] E/del| vx|= Ja2 AT

R

1 E= i

Aol A8t A Z(Smilax china L) L& 2012 7
4 10¢ A7= 821A9] oRiboll A A F g 5, 40T EF
Az7)0| A F238] :AZA1Z] F Food Mixer(HNF-1710, Hanil
Electric Co Ltd, Seoul, Korea)E AF&-3}9], 40 mesh Y=
43 polyethylene bagoll o] 4Col|A sl A=
2 ALe3k Tk @ g8 = Korea Food Research Institute
oA BFRke Aspergillus oryzae KFRI 9955 malt extract
(Bacto™, Becton, Dickinson and Co, Sparks, MD, USA)Z A}
83to] 25T oA 73t IR kste] 10° cells/mL & T+
ZHste] FHo R AMESIITE

Arldidede Fra R 73] AlAstaL, 70% ethanols
Esle] 1083 & & T2 2~33] AFs9em, 5 mm
el Z71& et 40TColA g5 Axsislnt Fis] 1dxd
A& Food Mixer(HNF-1710, Hanil Electric Co. Ltd., Seoul,
Korea)E Al8-5l4 40 meshZ 2|3+t B8 = A8 1 kg
o thsle] FaF vl 100 mLe] ¥l &R Arisidon, F
G 7rg B £3ete] T 1 L7 A 2% 5

SFeFS 50%% 23 etk HE S A
A= 70% ethanol 2 ATt ZehaE HEAAAL (712 40 x Al
260 x £°] 12 cm)el] FA 5em FEE H B2 F poly-
ethylene film o & H3-3lo] 25CallA] 1047 LEAZTE &
71 1 A g =YL polypropylene bagoll o} 121T
oA 6083 SARE F 45~50 Tl AxAA L& Hv| )

BEAUS Az

1) F&, =822 =
wrg AulgEEd B 1 kgs WARE 1A% 227

2ol Yol 5 L] 80% ethanol< 7Fate] 3417t <t 7kd 3
=313 th 353 242 Whatman No 2 filter paper(Whatman
International Ltd., Maidstone, England)& ©]3}3}9] 01, of oI
2 40CAA FE, A AT o] AaES FHT A
71 & BY k9] ethylacetates 7}5te] 33] F=3}] ethyla-
cetate 7H- S Alom, SuE FANZ F5YE 2o

AP FES 45799 Hat AF 20~23 g2 ICR(Crljori :
CD-1), SPF/VAF outbred mice(Orient Ltd., Sungnamsi, Korea)
£ 157F 715 AFE(5L79 diets : PMI Nutrition, Brentwood,
LA)RHE Hofshir 7o 84120 5 712 Als vk &
gt glolE T} 71E2old HHE HulHdId EE
g A e U o 2R E FE3 ethylacetate E5-2 0.
HA &3 AolE Fod For o] 4573 47A
o 3 B A ClE(NC), 7124015 FoId v,
B FEe AFTH(CB), 71220l HEE Hw|H

——
<
=)

A
W b b

B9
S 2RE] FZ3} ethylacetate FES 0.5%F A E33F 2] 0]
E FoJalith 1t =48 =g AHTEWNS), 7124 olof %

(FS) 5 470 (5VI=)/) 2= T-H(Table 1)3le] ATk
AHolgt S8 A A3 i, A
FEE 60£5%%2 25k, s=dEde]

72 st o 2y

3) 2t =49 RE

50% AFA 3}k 2x(Sigma Co., St. Louis, MO, USA)ZE- olive oil
L1(viv)2 &8st 23 T35 297 AAFE] AZF 100
g 0.1 mLAE 287 24 9:00~10:000 vl 134 7
o] FAFSIAT. 7dT(NC)Z olive oilBF E74ol] FAFSIA .
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| Swmilax china L. leafiSO) |

‘Washing with sterilized water‘

‘ Cutting & slicing ‘

‘ Dryness at 40T ‘

Powdering(40 mesh) ‘ ‘ Starter ‘

| Nﬁ‘mg |

‘ Moisture control(50%) ‘

Solid-fermentation
(10 days at 25C)

| Autoclaving(121C, 60 min) |

|
| Dryness at 40 C |
|

’ Fermented SC ‘

Fig. 1. Fermentation procedures of Smilax china L. leaf
by Aspergillus oryzae.

Table 1. Experimental plots and diet compositions

(%, W/W)
) Experimental groups”
Ingredients
NC CB NS FS
Pellet stew(5L79 diets)” 100 100 99.50  99.50
EtOAc fraction of
fermented Smilax china ) ) 050 0.50
CCly treatment x O O O

" Abbreviations : NC; basic diet supplemented normal con-
trol group, CB; basic diet supplemented group before CCly
treatment, NS; non-fermented Smilax china leaf ethylacetate
fraction 0.5% supplemented group before CCl, treatment,
FS; fermented Smilax china leaf ethylacetate fraction 0.5%
supplemented group before CCly treatment.

The diets for animal experiments manufactured in the PMI
Nutrition, LLC, PO Box 19798, Brentwood MO 63144,
USA. Guaranteed analysis: crude protein, 18%; crude fat,
5%; crude fiber, 5%; ash, 8%.

2

4) AZ B2t Mol U S84 MY, MolEB
Zhel] =

A, Aol @ S84 AFFS uld FLgt A7l A}
A th Aol & & (Food Efficiency ratio) 15:3He] A5 <

% HOoFA o} RATHEETE

5) d¥E=2 XMx| A Eo@o =H|

47 A2 0] 5 33 mouses BT FaL 2447 F<k
223 7, ethylether 71 tollA] iAoz e e st
3, e Aeddaer 3R 3 23S AESITh
HE3 2F 22 A ol v 2] 0.25 M sucrose €95 7}
sle] R ek TR S 10,000xg(4 C)ollA] 2083 LA Ee) e

<, postmitochondrial fraction(PMF)= #3] &4 EA =

Sl o]-gstitt

1) & ALT 2 AST 24 &3
&4 ALT(alanine aminotransferase) % AST(aspartate ami-
notransferase) & == Reitman & Frankel(1957)2] ®Holl
F3ko] ZA|H kit A 2F(Asan Pham, Seoul, Korea)S AF&-3]
o] 2431901, Karmen A(1955)] Whdel wa &3 1 mL
g 2 NADHO| §4=E 0.001 7H2A71&

e Rk,

Karmen unit=

2) €8 XA &=

3] triglyceride, total cholesterol % HDL-cholesterol2] &
e kit Al2HAM 157S-K, AM 202-K, AM 203-K, Asanpharm
Co., Korea) 2.2 =33l o LDL-Zd ~H|E 32 Frie-
dewald 5 (Friedewald er al 1972)2] ¥hH o) wle} Axrald
Atherogenic index(Al)= Al4H)(Total cholesterol — HDL-cho-

lesterol)/HDL-cholesterol®l] 2]3le] AH&38}%ith

=
o

3) XO & AO EAMx
7t 2o 7 RE FZ3 PMFE E49 22 XO(xanthine
A= Stirpe & Della Corte(1969)2] WPl whe}
0.1M phosphate buffer(pH 7.4) €7 ZFell 60 pM xanthine-S
A7Vske] 30ColA SEZF WA A BAAE uric acide] &aF
< 292 nmellA] 33k 2™, 4L uric acid nmole/mg pro-
tein/min S 2 YERN AT} 18] 32 AO(aldehyde oxidase) 24
%=+ Rajagopalan et al(1962)2] il w2} 0.1 M phosphate
buffer(pH 7.4) L7 &l 71221 15 mM NMN(N'-methyl nico-
tlnamlde)a 7Fell 30CollA] 587 WAl A E pyridone
2 300 nmell A SH e o, &
tein/min .2 JERJITE

_||)|

oxidase) 2

/3-8 pyridone nmole/mg pro-

4) GSH ¥ LPO gtzte| &3
ZF 22 GSH (reduced glutathione)2] =742 Ellman GL
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(1959)2] el wel, 7F 22wl A% ol 4% sulfo-
salicylic acid &% 7ls] @&d-& A A ths, 0.1 mM
5,5-dithiobis(2-nitobenzoic acid) & 2 t'““*]ﬂ 412nmo]|
A EFAEE ZHsla, EEAPA F8 GSHe dHE
pmole/g of tissue= YERHSATE 28] LPO(lipid peroxide)
o] =% Ohkawa et al(1979)<] ¥l web 2F 22wl
o] A=) 8.1% sodium dodecyl sulfate, 20% acetate bufer
(pH 3.5) & 0.8% thiobabituric acid &2 7}8) 1A]7FE<t
7183 vz WA A 5320mellA S8 =S S48k, MDA
(malondialdehyde) =7 FA o] =3l LPO2L] =S nmole/g
of tissue® VFERAATE Tl A o] &2 Lowry ef al(1951)

o] W] wal EE O 2 bovine serum albuming A5t
=48k

5 A4 &4

2E A AFsE suiEld dist] 242 S5k e

), T FEAXE JeERNATE f-9)4-2 SPSS(Statistical
Package for Social Science, SPSS Inc., Chicago, IL, USA)E
o]-8-3}o] Duncan's multiple range test® p<0.05 F=ol|A] 7

<3t

1. MES57te SEE

Flnc 7‘4”1‘1}19%:-‘4 1r sl =
&2 |H(NC), CCLE A28t
AASEAE A2lg F 1]
3 ethylacetate 2] 713 o
T(NS) 2 CCLE Aelet & &g Arjgdadoziy F

=
23t ethylacetate -8 ALE 0.5%5 7|22l oo &3t 2

bl |3t vhgse] ZF £ RS &

Jg
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o|H(FS)e] 4o 2 FEate] 43 AFSSI S wie] Al
371, Aol 2 Aol g8 AR A7 Table 2
o} 2t}

A FZ7HFS NC#o] 1.74 giweekS YJERNS oW, CBE,
NS ¥ FSToll M= 247 0.45 g/week, 0.54 g/week 2 0.79
g/week O & FST-& NCHTH= Stou), ofg} 5o H]ste]
= oA o= =tk HoldAFS EE CCly A 2]7H(CB,
NS, FS)o] NCel H|gto] tha & ZAeks Yehigl o,
CCL Azl 2te] Fefate gIddth ool Aob= CcCLel A
2t SollM = Aol FH el tizQl NC#t ﬂ%%’é}ﬂﬂr
238 Egole B sla ASsSrEe] Aashs Aew Ur
Eh, ratE APEER AHES] CCLE A 6}91% ozt
E£2gol| o3t JFulrke] Bt ol ofste] AFo] ha ‘PD}—E
Lee et al (2008)°] ZA¥}¢} frAtsith Wa Au|HE = ethyla-
cetate FEE(FS)°] BIEE(NS)] 7ol vste] A5 Z7}
o] fold oz A vehd 302 n|Fof, CCLE X3
=l et Al sENE 55 AAReTH

3 ethylacetate F+Z&°] CCL2] #|2] mouse
ol ] A= YIS AR A= Fig. 29 &
2 NCT(0.84 g/mouse)°] CBT(1.34 g/mouse)
59.52%7} S7FakA ok, NS S 242t 1.02
96 g/mouse= NC-ol| H]alo]= #9kou), CBwol st
v FXE YERITE AlSel digh 1te] SR %)=
i of ®]slo] 97
= §oigh o] B E
al %7‘\4 2 ;{.ﬂz o 71—
<A o Yuan
2E H|Esto] 3t}

N )
1 by
ol ofy

=)
ol
i
£

ol [0 off & y& 2 T 1o
o,
094
mlo
L
U
Q,
|o
nﬁ
i
wn
F—'.J
o
Z,
05]
U

4o U mo o
xx;“

S
>4.

Table 2. Effects of fermented Smilax china L. leaf ethylacetate fraction on the body weight gain, feed intakes and feed
efficiency ratio in CCly-treated mouse after feeding for 4 weeks

Experimental groups”

Measurements NC CB NS TS
Initial body weight(g) 26.45+1.30N59 26.17+1.27 26.88+1.32 26.08+1.38
Final body weight(g) 33.41+1.69*% 27.98+1.35° 29.05+1.32° 29.25+1.31°
Body weight gain(g/week) 1.74+0.09* 0.45+0.03¢ 0.54+0.04° 0.79+0.04°
Feed intakes(g/week) 31.29+2.30" 34.37+1.54 33.25+3.78 32.06+1.53
FER? 0.06+0.02° 0.01+0.01° 0.02:+0.00° 0.02+0.01°
" Abbreviations : See Table 1.

? FER(feed efficiency ratio) :
» NS : not significant.

weekly weight gain/weekly feed intake.

Y Values are meantS.D. of 5 mice, different superscripts on the same row indicate significant differences(p<0.05).
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Fig. 2. Effects of fermented Smilax china L. leaf ethylace-
tate fraction on the liver weight in CCly-treated mouse after
feeding for 4 weeks.

Abbreviations : See Table 1.
Values are mean+S.D. of 5 mice, different superscripts on the bar
indicate significant differences(p<0.05).

B4 oJeke ZtellA dAEAY, el 53 & AXA wH,
olelgk H Foll U7 EH /‘1]3‘7_5"473: L7 free
radical 2 kg 0 24 7t &8 F2dtn, o]d] ulg} 7+
HI 33 715e] o] o {WAmdur et al 1980, Perce
et al 1987). Bt H]UP TA M 2lo] M= Tt 7%
Zdofloll efgt B A AR Qlete] Ar1Ee] BltEd
o] vbEh}e, B8] ol Feid o FeA YrkPark
& Kang 2003, Sung et al 1997).

T -

s B

3. ALT & AST &4
ug Aoy =Y ethylacetate FEE°] CCLY Az

o]

HOoFA o} RATHEETE

l“H‘

%

mouse?] B3 ALT 2 AST 4ol n|X]& JgS AR 4
Z}+= Fig. 33 2t} ALTS] 4 (Karmen U/mL of serum)-<

NC(22.07)°] H|3te] CBw(83.93)°] 3. souHﬂ =9kol} NS
T} FST-2 CBol M3t 27} 37.35% 2 45.66%7F 2%

o}, ASTS] #/J(Karment U/mL of serum) CB+(150.84)2
NC(64.56)°l ¥]3lo] 2.34u) 7} =gkot NS 2 FSwe 2zt
126.19 2 98.09% CBrell H|5ke] 16.34% 2 34.97%7}F =3k
o, FSwo] NSwo Hlgto] fro]2 o2 Uit CCL= free
radicaloﬂ o3 7 £ 2 B R 7 S 529 screening

= g FEAF Bol o] &HH, o] & Fre

ALTS} ASTE] &4 H == H71g 4= dthiJanbaz et al
2002). CCLS}F e S4EHL B8 AW B 13~
HE Ao} %3 9 19 FOoR T} 4, &
AE 7 ZAAZZEE $35)o] ol 2 ALTSF ASTS] &
dol TVl =W, 4 710 F=e 3 49 AEE
100
83.93
Il
e T
8
: oy 52,5852
E 15,615
: -
= -
g 50 |
3
¥
2
£ 22.07¢
g 25 |
[
.
0 |
NC cB NS FS
200
Il A
: 150.84
& 150 -
8 126.195
2
a 98.09°
g 100
Gl
& 64.56°
2
E
'ﬁ 50 |
=
v
<
0
NC cB NS FS

Fig. 3. Effects of fermented Smilax china L. leaf ethylace-
tate fraction on the serum ALT and AST activities in CClL-
treated mouse after feeding for 4 weeks.

Abbreviations : See Table 1.
Values are meantS.D. of 5 mice, different superscripts on the same
bars indicates significant differences(p<0.05).
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LR th(Reitman & Freanke 1957, Hue et al 1975).
upeba 719 A CCLE] #1217} mouse 3+ 222 2
A £ S JdepdY, vE AvEd2ds 28 A
N =29 ethylacetate FEE°] CCl Aol <3t &3¢
22 A Foke 22t 9low, olgg gt g v

R Zdol® A vebde yehdoh

g AP =Y ethylacetate F+25°] CCL2] *12] mouse

| MXE JeS FARSE 23 = Table 332}
Sheko CB(53.75 mg/dL)°] NC (29.58
mg/dL)el] H]3t 81.71%7}F =3k om, NC# FSw-2 CB+
o vlate] 242} 15.61% 2 28.22%7} 7443131t} Total cho-
lesterol 3% CB(92.49 mg/dL)E NC(60.03 mg/dL)l
H]3lo] 54.07%7}F =9k}, NS 2 FST-& CBTol| H| 3}
77} 10.59% 2 17.99%7} ket Wi o] HDL-cholesterol©]
ke CB(19.55 mg/dL)e] NCi(43.52 mg/dL)ol| H]3}o]
55.08%7F SEgkout, NS 2 FSwe CBwol| Blgle] 74z}
26.96% 2 72.12%7} =T} LDL-cholesterol®] #F-- total
cholesterol@} A}l ZAdko 2 NST2}F FSTo] CBT| H]s}
o] ggtom, FSro] NSwtol H|ste] wokch w7 shA| 4
(Al : atherogenic index)= NC(0.38)°1 H]3}e] CB+(3.73)
oA dAsHA ko, NST FSTollA = NCHoll & 1
27 Fsh, fadhe A EdE el en, FSwoll A 74
&o] =4tk CCly A= Tho] &3EW hol|A AP s =
A o] 7% M (Jeong et al 1997, Cho et al 2001), &3
albuming H] 53 Tl o] e 7hagth Arthus CG 1991).
Hhdo] d3 TGS TCO d3Fe S7lete Aoz deA 9l
SHLee et al 2008). £ AFAAM = 3 lipid profiles Lee
et al(2008)e] ATt FUI AEFS YERfI o, NS}

Y
0

N
Ky
)
g
1o

FSTe] AFE u|Fo] & ), HujHd=d F=E°] CClL
|7 gk I xdo] Bd S L g 9es
3 A

[ =2
= ps
VR, W7 A SolE 1 w9} 2 Ao AobE

o

7t =%|9| GSH ¥ LPO &at
g g = ethylacetate F+=5°] CCl,2] *]2] mouse
%24 GSH 5t LPO &l mA|l= 9= AR A3
ig. 49} 2t} GSHE] T (umole/g of tissue)e CBH(4.42)
C4(5.09)°l] BI&ted 13.16%7}F RSko), NS FS7-e
4.84 B 49308 NCI#e] F2]AQl ApolS Hol#| &
Srom, NSt} FSwt ol = F81gh 2fo] & Hol#] &ttt
ZEy LPO2| HK(MDA nmole/g of tissue)< CBT(25.17)
o] NC(15.93)°l] ®l3led 36.71%7} =3kou}, NS} FS
AME Z+2 2030 2 17.51% FSTollAe] HAago] Zlon,
FSv9] A-5= NCT T2 3 EH .

CCly= ZFollA] trichloromethyl radical == ©]€] peroxy
radicalo] Fo] THA|E o] £7fo] Tod K Dong er al 2000).
o] A3}, A H free radicalS M XS FAGH= A A S AF

3A]A LPOZS A3t} 7t E418lE GSHE LPOS] A

fr Lo

o

|
1B

N

i
J}l_,z

= A7 = FAFo =R LPOL] AJ/de] WokAH GSH
o] e aske Bow I ok F, AW ¥4 o]
%2 free radicalo] FFO 2 AP, o]o] A-&-2 A5t
£ AAFFd A9l GSH ¥ a-tocopherol¥} 2 A EES]
= SAAF o ZA A Bilskel §A AT die] £
< 5aHA "okArthus CG 1991).

6. XO ¥ AO &4

g An)Y g =Y ethylacetate F+&5°] CCly2] *]2] mouse
P 2219 X0 % A0 A4 A= FFe Ak A
Fig. 59} 2T} X0 24 NCol| B8] CBT< 30.3% Fr2

Table 3. Effects of fermented Smilax china L. leaf ethylacetate fraction on the serum lipid profiles in CCls;-treated mice

fed for 4 weeks (mg/dL)
Measurements Experimental groups®
NC NS FS
Triglyceride 29.58+3.15%% 53.75+4.45° 45.36+4.06™ 38.58+3.37°
Total cholesterol 60.03+3.17° 92.49+5.11° 82.704+5.21% 75.85+3.25°
HDL-cholesterol 43.52+4.62° 19.5543.11° 24.8242.59° 33.65+3.05"
LDL-cholesterol” 10.59+0.94¢ 62.19+6.22° 48.81+4.18° 34.9842.57°
INR 0.38+0.03¢ 3.73+0.40° 2.33+0.20° 1.25+0.08°

Abbreviations: See Table 1.
2

3

4)

LDL-cholesterol = Total cholesterol — HDL-cholesterol — (TG/5).
Al(atherogenic index) = (Total cholesterol — HDL-cholesterol)/HDL-cholesterol.
Values are mean+S.D. of 5 mice, different superscripts on the same row indicate significant differences(p<0.05).
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Fig. 4. Effects of fermented Smilax china L. leaf ethylace-
tate fraction on the contents of GSH and LPO in CCl,-treated
mouse after feeding for 4 weeks.

Abbreviations : See Table 1.

NS : not significant.

Values are meantS.D. of 5 mice, different superscripts on the
same bars indicates significant differences(p<0.05).
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Fig. 5. Effects of fermented Smilax china L. leaf ethylace-
tate fraction on the XO and AO activities in CCl-treated
mouse after feeding for 4 weeks.

Abbreviations : See Table 1.
Values are meantS.D. of 5 mice, different superscripts on the
same bars indicates significant differences(p<0.05).
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< 3EA7I= A= vk ES ethanol, thioacetamide 3
chloroform®l] 2]3F 7+ £=(Ali er al 2008)2 Z213}a1, A4
Al 3 (adipocyte)2] E3slet A& o] A D Ak A|Z o]
11 (adiponectin) FH|ol] Fejgo 24] BTy}l FHo] glo
o (Weigert et al 2008), AW 2jo] & dz-&4] 2|3t A
Jo = #HgtoK(Shaw & Jayatilleke 1990).

o|’de] A3}, CCLE X 2l3 mousecl|A] NCell H]Ste] XO
o} A0<] E4do] F713l= /42 Nishino & Tamura (1991)
o] Haox 9} o] CCly Mel=2 Q1 It 229 &4 &
52837 #do] gl Ao R AlREY, 59 UE Av|Hd
=Y ethylacetate FEENA ©o]& T &Ao] foldo
2 JAE= 872 Hamzeh-Mivehroud et al(2013)°] flavonoid
HI A Q] aglycone©] A0S Aal&/Jo] vt BuE 18
gl & o, Arlge =l S5k flavonoid BlEA 7t L&
o o8] #al=lo] aglyconedHg o 24 X0 £ A0 3
A gAo] Folxl A= AzHTt

Fo
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2E ArleE el E5anE 26 flskd B
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E NCi# 5o 2 385t} XO(xanthine oxidase) &4
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