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Evaluation of efficacious anti—fibrotic activity of 7

kinds of natural products in animal model
Hsun-Lang Fang
Institute of Chinese Pharmaceutical Sciencs,
China Medical University College of Pharmacy
Abstract

We investigated the efficacy of 7 kinds of natural products on chemical-
induced liver fibrosis in animal model. The purpose of this study was to
investigate the hepatoprotective effects of olive oil, palm oil and corn oil,
Anoectochilus formosanus effective fraction (AFEF), ethanolic extract of the
fruit of Hovenia dulcis (EHD) and fermented substance from Aspergillus
phoenicis (FSAP) or Saccharomyces cerevisiae (FSSC), via CCly-induced
chronic liver damage animal model. One discovery has been made: corn oil
enhanced the hepatic lipid peroxidation activity, but did not affect the liver
fibrosis. Subsequently, we further reaearched into the role of lipid peroxidation
in liver fibrosis pathway by in vivo and in vitro study.

The results of plasma biochemistry data and hepatic hydroxyproline
demonstrated that these natural medicines decreased liver fibrosis. The
pathohistolgical and fibrogenic mRNA expression also confirmed these results.
RT-PCR analysis showed that CCl, increased hepatic mRNA expressions of
CD14, Toll-like receptor 4, NADPH oxidase, nuclear factor-kappa beta,
collagen (al)(I), collagen (al)(IIl), transforming growth factor f1,
lipopolysaccharide binding protein. These mRNA expressions could be
decreased by olive oil treatment. In addition, Western blot analysis also
supported these results. Olive oil treatment decreased hepatic levels of

malondialdehyde and hydroxyproline induced by CCly. Histological evaluations



showed that olive oil could attenuate liver fibrosis, necrosis and expression of
smooth muscle a-actin induced by CCl,. In this study, since non-virgin olive oil
was used in this experiment, it is speculated that fatty acid of olive oil
significantly reduced CCly-induced hepatic fibrosis in rats.

Palm oil might tend to increase hepatic and plasma triglyceride
indefinitely, but could not influence liver fibrosis in CCly-induced liver
injury model.

Corn oil did not affect the enhanced plasma ALT and AST activity and
hypoalbuminemia caused by CCly administration. Corn oil did not affect the
enhanced hepatic hydorxyproline and MDA caused by CCl, administration.
Histology examination with Sirius red stain also confirmed that corn oil did
not affect the CCly-induced liver fibrosis. Corn oil treatment markedly
enhanced the hepatic MDA and 8-is0-PGF,, concentrations induced by CCly,
but not the hepatic 15-keto-dihydro-PGF,, (15-keto-PGF,,) content. Indeed,
quantitative real-time RT-PCR analysis showed that hepatic GPAT
(glycerol-3-phosphate acyltransferase) and UCP-2 (uncoupling protein 2)
mRNA expression was increased by CCl, treatment, but not CD36. In this
study, corn oil markedly increased hepatic GPAT and CD36 expression,
whereas hepatic UCP-2 expression was not affected. In this study, the
amount of enzymatic lipid peroxidation product and inflammatory states
induced by CCl; were not affected by corn oil treatment. Corn oil enriches
polyunsaturated fatty acids through non-enzymatic pathways to increase
LPO products that cannot enhance liver fibrosis induced by CCl,.

We investigated the relationship of lipid peroxidation and hepatic stellate
cell activation in vivo model. The Wistar rats were orally administered with

CCl, and / or corn oil and killed in week 2, 4, 8. Corn oil did not affect the



enhanced liver fibrosis in hepatic hydorxyproline. Histology examination
also confirmed these results. Corn oil enhanced the free radical lipid
peroxidation product (MDA and 8-iso-PGF,,), not enzymatic product (15-
keto-PGF,,). Therefore, CCl4 enhanced the hepatic hydroxyprline of
fibrosis marker until week 2. Histology examination also confirmed these
liver fibrosis results in CCl4 model. CCl4 enhanced the free radical lipid
peroxidation product (MDA, 8-is0-PGF,,) and enzymatic product (15-keto-
PGF,,).
In vitro model, the treatment of lipid peroxidation product (MDA -~

8-150-PGF,, - 15-keto-PGF,,) did not directly induce hepatic stellate cell

activation by the confocal and western blot analysis of a-SMA. These cells
were activated by fibrogenic cytokines such as TGF-B1. Therefore, the high
dose of lipid peroxidation product combined with TGF-B1-treated hepatic
stellate cell has a bearing on the cause of hepatic stellate cell apoptosis and
cells activation was not consequent. So, the product of lipid peroxidation did
not directly induce hepatic stellate cell activation.

In this study, we initialized the hepatoprotective effect of
Anoectochilus  formosanus effective  fraction (AFEF) and content
kinsenoside 180 mg/g. Plasma GPT, hepatic levels of hydroxyproline and
malondialdehyde were significantly lower in mice treated with AFEF
compared to those treated with CCly only. Liver pathology in the AFEF-
treated mice was also improved. RT-PCR analysis showed that AFEF
treatment increased the expression of methionine adenosyltransferase 1A,
and decreased the expression of collagen(al)(l) and transforming growth
factor-fI1. These results clearly demonstrated that the AFEF reduced the

hepatic damage induced by CCl, in mice.



In the ethanolic extract of the fruit of Hovenia dulcis (EHD) results,
the Plasma activities of GPT and GOT, and hepatic levels of
malondialdehyde were significantly lowered in mice treated with EHD as
compared to mice treated with CCl, only. Histological evaluation showed
that EHD could attenuate the liver fibrosis and necrosis caused by CCly. RT-
qPCR analysis also showed that EHD treatment decreased hepatic collagen
(al)(l) and collagen (al)(Il]) mRNA expressions. Chronic CCly treatment
caused liver injuries in mice, characterized by an increase in hepatic
methionine adenosyltransferase (MAT)2A gene expression, and decreased
MATIA gene expression. EHD significantly reduced the changes in MAT
gene expression due to chronic CCl4 treatment. These results clearly
demonstrated the EHD could reduce hepatic injuries in mice induced by
CCl,.

In fermented substance from Aspergillus phoenicis (FSAP) or
Saccharomyces cerevisiae (FSSC) results, the plasma ALT and AST, spleen
weight, and hepatic levels of lipid peroxidation and hydroxyproline were
significantly lower in the rats treated with FSAP or FSSC as compared to CCl,
only. Liver pathology in the ESAP or FSSC - treated rats was also improved.
mRNA expression analysis showed that FSAP or FSSC treatment increased the
expression of matrix metalloproteinase 13 and decreased the expression of
methionine adenosyltransferase 2A, collagen (al)(l), collagen (al)(Ill),
transforming growth factor-f1, and tissue inhibitor of metalloproteinase 1.
These results clearly indicate that FSAP or FSSC partially reduced the liver
fibrosis in rats induced by CCl,.

The effect of Saccharomyces cerevisiae (FSSC) in mice induced

acute liver injury by acteaminophen and bromobenzene, the plasma ALT



and AST was decreased, and hepatic levels of glutathione and activity of

superoxide dismutase (SOD) -~ catalase ~ GSH-peroxidase (GSH-Px) -~
GSH-reducdase (GSH-Rd) ~ GSH-transferase (GSH-T) were significantly

increased in the mice treated with FSSC as compared to acteaminophen and
bromobenzene only. These results clearly indicate that FSSC partially
reduced the liver injury in mice induced by acteaminophen and
bromobenzene.

In summary, (1) the five kinds of natural drugs, including the AFEF,
EHD, FSAP, FSSC and olive oil, have hepatoprotective effect on liver
fibrosis in animal model; (2) the product of lipid peroxidation did not
directly induce hepatic stellate cell activation, and also not enhance the

TGF-B1 induced hepatic stellate cell activation.

Key words: Anoectochilus formosanus, Hovenia dulcis , fermented
substance from Aspergillus phoenicis, fermented substance from
Saccharomyces cerevisiae,olive oil, palm oil, corn oil, liver fibrosis, lipid

peroxidation, hepatic stellate cell.
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Fig 1. The enzymatic and non-enzymatic pathway of lipid peroxidation
Modeified from reference 82.
2. 505 I ks
(1) %t 4 %(glutathione, GSH)

fxP+H PxE_7 5 = B amino acid Pk & @
B waeip d Ao 8 d g Y g
glutamyl-cysteinyl-glycine » #_7 7 = B %A iR e & m & » & W[d
glutamate - cysteine ~ glycine £ = > 3 ferf FL & 5 9%~ T8~ o~ F
ferefolo g 3h o B H IR E S 0 B - HABF & y-glutamyleysteine
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synthetase » #- glutamate {- cysteine 5 & - s F 5 @& F LT > %
= # 2% 5 glutathione synthetase £ #- glycine ¥ % C-terminal =% » 4 = fi¥
357 & ATP ¢ es o

ek PR WA S 0 AR ZFhd RF SRS
i A REF L E T D '#m4ﬁ’ﬁi@§“§ﬁ%
FEFpdAOH ) 22 L Ahpd o fIn AL §ELF > 58
glutathione peroxidase(GSH Px)# it it #* % # FEE T RS
*x:B R A (GSH) ¢ % = #£ % 4 *x3 ™ 3| (GSSG) » 2 & » L £ &
glutathione reductase (GSH Rd)#- GSSG #4 » GSH - @ = 5 - B {5

*—%

% & (selenium) 3 &% o

ey ke S fRa AP § 5 M K F HPF 0 31 glutathione
S-transferase .1t & fFg & » B4t K3 P rRBfER 4 o KR A B
e m,ﬁi"ﬁc‘ x5 F P24 2. p o #& glutathione S-transferase =% IR »
7 B9 4 og ing#;,ﬁq;; 4 &g aLd

Ry PRI e g A KR o iF w2 & F (B R 0 T
%"ﬁf d 3 a3t e et enfiz % y-glutamyl transpeptidase %2 dipeptidase 4¢ 12
SRR kF L eonpz H oo AR o s N A BaRE T ks (LT
R S R S S L A EA
(2) 2% v s it f¥ SOD (superoxide dismutase)

SOD %15 &£/ @ A % 2 & 1 2% fn% § e CuZn-SOD
At R 9 Mn-SOD > 3% dm %2 *b (i & extracellular SOD (EC
SOD) o >t 4 Mg i k% o SOD #-42 % p ¢ £(0, ¢ )it 5 H)O,
FESPRE I TR WA E: S Lo R S LE T
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3)iEF it & f¥ % (catalase)

e A Mg ki S AN me N iEE Vs Y e
BBMT AAILIEE o de o R B RS ARS8
SR FE D L2 v 5 R iy CAEELIREE LSS Y
FUEF a2

A

Hiddoktd & C E® >« 54 ff &Y c @7 Hhbar
Y

el AR e EZ 3R FRZAER & E P2k e g eh
wE R R 2 ER Y L IR E G s
VO ERBE L Ep o o eRg® s T ipiEEe > BE-
ﬁ4ﬁ‘%?%m#”“"imw e g
LN & Slax K-ALE
g RGN GRS 0 S AR Y R LR
522 4%— TR F I seniS S U, B AN M é]v}ﬂ;—;}ﬁ'
FHERS c FEAYSERD AR F T AP S N2
%m@;EGSQQ’Eﬁgmmﬂm%@ﬁ\%w,mw SN
BRESREFAT o
g (TR s & —«u?ﬁ-r’ 3R ¢ cytochrome P 450 % u#

]

CYP2El #-2 % i“ s A% 5 CCly+ p d z& (trichloromethyl ) » 2_{s
CCli- pod hgLi&-HEFF B> EFED CCLOO-
(trichloromethylperoxy ) BLH 3 Fime™ » 2 (5 LI Fme B X £ iE 1
FALF B we i DNA 39 B~ B S 23 VRS G35
@ e % 3 S e ® 0 Mm% ik A de TGE-BL ~ IL-1 ~ IL-6 % % % 7]
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F oo PR K e S Y o % % TNF-o ~ TGF-Bl % ‘w2 % - @ (8
AR AT e B Y o TGF-Bl B ELE #2751 &k lmee > L &
;g-.]L mxg f’95

TE RSG5 p ) RS E B el g R
Bo > B g 5TH e gy T 7 ke for AR e e S T R e B
A AL TET AP p @ e v & PRE R B EER
RO R A P RS fRIBE g s ikt
Hlmre AR o g R FBlmre MDA @ A S T B RR e

. 96

FrALREG I Fme s BN s - g A ¥
ﬁm%%ﬁ“ﬁoﬁu’&%m%ﬁ%ﬂﬁméiﬁgﬂﬁw%”ﬁ%

ALY g & F] & o

528 EEHRLIn N R
NS =

Faima R LRE 0 3 WS PN R g AR Y 9 fig AR
ARd Y B Rt ES o AR AFINHESEF P o LT A
A éé'fm‘d: Pfed Ao feid g 0 A ke e g R SRR A 0 - B
FaEf L B 2 7 47 {7y 95 ik (Monunsaturated fatty acid, MUFA) » — i 12
AL 5 &3 &2 fri 5 Fi(polyunsaturated fatty acid, PUFA)” -

G iR PR R T B0 4 BRLRG > C FHTRE L 3 4 £
e GRS S AT R U R LSS L (AL L L
R RS B Y RAG  Hos FARLES S BT
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HAtefoig e 2 TR 5 M & L o p i f)

£ i FlEE M ¢ OERRE > F e FABR R R AR
SEW = ER s TR EET

FAG AR TRt o Bl S BAE TR F F 0 L 4

PR T2 A R S A o ) B TEPEEARZ TR o (R Ry G

AR
Sy

. - . LL,LI—97
kel "%E‘/& ‘/7!?/4&’/\47

_‘T\_

S kY AR - BRSO E RA AfEZ 0o &= 03,6,9
FE o3 RA M L = & i~ Docosahexaenoic acid (DHA) »
FAEWA SR EN AW o6 MARM LA R T
Beo 5t mfab o ? o 00 R AW L M o
FARF - TN B AR P2 s o
- BN A 95 LR E D o M P A ey
fia (medium chain triglycerin, MCT) > d ® 473 %mpc e = > 3§ 5 6 sl
B2 BAL HEA B S0 3 b AR 4 SR ER oz i
e 1R R RLIR S PEB T SRR B AR B

I~ gk g L2 BE TR

2005 e AT SR Y 0 R R TS RPN R i
Pt TR ARG R KR AT AR P bl
o 2o 2R e B LR R RLEE KRR A s 4 BB
S B RR o kB Rz B R g LB s
f §jm§}ﬁ4‘:‘l;}ﬁ"'l’iq—ﬁglh}?{'&'g‘g]}\m AL 4a% éi?*fr’

panfe ey BEPTC 0 iR S A KA fefory s g A
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2 BBz (8 B AR AR A forg APk BT 1 enBd (2L B
oo BTG S A4 oy AR B B ARG £ e AFA
bomA B ER S & ;“PJ%P;] e ens ~E4ar toforghpiik B € '8 K
¢ ARET R L T oot w e 00 o G R R 1 e

i 41 s g bl Shin e Y F AR e R

|

A kR ETE L P EAN R o8 5 AL e fon
AR R R AL S s A o £ SKREE S s

d 3t AL 4% o PR AGBERR S > RE S A
2 FEE PR A5 e gy N A RRG A chiBfeY > BT
VAR RN - %’*ﬁ; LR A 'g{'flj’” po= iz &« 4 4-
hydroxynonenal i& = #a & £ i P ’K AR AT e 51125 Cabre # —F—f £
1996 & 45 > & 5 K 4R B fery RS IRL I 4 0§ B e
i EEy i oaarg #21* o Polavarapu %‘?ﬁ’% s RSB HE LW
fer A pF o o FEF PR Do

RS A TR S R SR B E R L
a2 Mg 1 Mo Okita £ ¥ & p A+ Rotiin 80 A7 4
Do gt e SRR Lm0 BB G
o BldeiFs g ¢ 7 e DHA & -2 w ke bl & B0 § b
BOER G S g et 10 g fo s A L7 b for Sk R
M R R e R e S Gl E R R0 F K
Fedl o 05 AEGAR S foiy AR G A58 10K g A8 DA S
b A a B $FH Y iR eiE o

HIFR g A A S AR e ey AL - B G B Ll 1
FlhE4R S AR forgaii b X B0 RSt > T € R T
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Tt R} foo BB 2R LN R R BT R

v 21 75 o

B 2 Ap BE < gk
1. A3 %
A % p BB % (Olea europaea L) ' > 5 fLE 4B > B>t
A B4 (Oleaceae) > ™ H % ¥¥jd @ (B2 > FES o FEAf g ehid
AR R O XF T R ﬁﬁ@f A ek E o Ko

LG o vk ORI R R B SR AT S HRE AT
“#wq4#%wﬁﬂ i@

S 2 A3 35 B % & 0 & W) £ 40 FE(virgin olive oil) & F_H
(lampante olive oil ¢ refined olive oil) @ #g °

BFCE RN - L R e 0 R
| K pieh g MREREFZER IR ERER I 0 FE A
YFIECH 4 (virgin olive oil) o * & 7 BA & 4 = & F B4 B 5 ¥ 5 (extra) &
0.1-1% » B 5 (fine) = <2% > ¥ i (ordinary) 7 <3.3% o FeifEifin - %
DETHEE 24 | PEREE > 2 30CT RWEIR F o IS
Ao EATHSY > RFIALETIEERIZ ) R FRT 0 R
ERERY oA

BYES - K isehw g o LR oMK §RENRRERE
2 5 By o A5 M Ble Pq(lampante olive oil) >t PERL R & JF ] 3T 1.5% o
X &R fE R B G T (olive oil) ~ A R T b (refined olive-pomace
oil) o pt = FEIEAT W > 3R & — L bl a0 oA FER o
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A AR A - AR PR - Rk
B 7 FensmaEd A s pag't o
2. Fciffib 2 AR B 2k

B S P m b Fakr gD k5 20% 0 59
e 65~75% > x WEk 10~15% ° I frid i 9~15% > & & E 5-25
mg/100g % '*

57 ¢ 7 P ARHCEY > b4rfs B (phenyl acids) ~ #E % PR
(flavonoids) % % "' BT Z SR g g (L iER 10. 122, ‘}j)a"“f
pd AGTHEFIFLEY S HF I ARREFRE RS o Aok
B~ AR BRI B PG EGE A L R A
- BEAE N SRR LAY A B pd AT LR

RS EARIS E R L E s g PR g B
Gnr At 2 1T P00 AT AN R o0 6 RBE K e N G R
oA s Fpt s P Lo LR F Y e B P b B S A e
A d R 6 g AR 4§ FrlE Y R e
PGE2 » TNF-a #c'' o

oo B G  EIR TS R TSR B MR
LT o M R AR 0 B AR F R Mk F AL
I 4 pubs A 00 dg L ek P e B 2004 chék &
TV A 6 RS R B A foa sk e AR L 50
S FEFIRIE Ao ARE o e Y KBRMETHE A AR

F8 w A
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3. e 2R v 2 B

Fernandez % iﬁ" p 41 . thioacetamide % 3 "## it e~ B H ¥4 1t
WA AE AT g B 5 A o i o HEY
FERAEFEI DR BEETL 2 w4p P 1320 4 thioacetamide % ¥+
BRI R 2 T R S B
%mﬁﬁM5¢%%iﬁﬁﬁ\@ﬁﬂ%%@@ﬁmo&mmggm
IR NI 1 0 BUE TR S A PR R R S f
Foow g i %”&ﬁﬁmwﬁﬁw4%ﬁ~ SURE S S R LR

1999 #5 FAG EiTR B3R ~ ¢ 4Bzl fadpt
@%gﬁﬂi%@%ﬁﬁi(WMﬁMMMJWKNE&Hﬁ?ﬁmoﬁ
APz Fpig a0 phd 2 LHHMP o 3G HiRF RS
2 A2 g B b e R B ¢ 2 R AR g i
4 5 4o DNA 2 73 g ik 2 e e

E\i%ﬁiéﬁ%%
L2§ Rz Ry%E

* 3t 7 (corn oil, maize oil, Oleum Maydis) » % p + #* #
(Gramineae) 3 § % f8+ %25 (Zea mayes L) R Y@ ¥ o 2 3 R A » ¥
R St I
é‘j\:v;‘pg p v ?'rv*ﬁ ga;\:_{_ ¥
Fhe i Teky o T o md o ) o X FBY BT 2% 13
ool WHREF o AR TRE S R 2ok R SR
s 139,

oSk
-rﬂ T
Zh
><
T
[Eu)
o
F
hud
e
4y
=
(58]
&5
b2

Sk
oS
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2.3%}:;&:9\;}51’3&61‘%
EoAR AR ZTF S0%PEL e pr 0 BT AR 4aR o s

FT

fe 2 e s S L B T & 2SR -
TR M R AR E - v G BT RA LA &
¥ 5140,

F 110 %3 b g A S X RA 0 2K B Wi
A P g igfﬁm’ 142 o 4, F e é_;f];}:gt.]i;}g ;,‘3 BV T o g A 4v Py %&@g fL
A g o g R e B Y 54 TGF-Bl £ Men % '™ o 4 Donohue
Bk etg doo LFMHTE G e L0 o B P 4 e W o 1297
Aoy TR s R 0 BRI K A AT AR R < N H Wy
145

& 1986 & Condle§ FI#* P EAS T F VAL 90 X > AT 12 ~

1.2mg/kg > Wime 3 a3 LK@ 2 E tween 60 ¥ R B &
BT K b e FREAE AR R A 0 1ok v Y sz e
fa £ § H 4o S dwoe a8 4 o NF-kB e 215

C AR
L =47

e (Palm oil) X p jd #r3 2% £ 74 43 (Elaeis guineensis Jacq.)Z

59 B (Arecaceae) > R AT E G Tt o s i E 2
REEAROERT R Ex Akl o BENRTE S AR OB

A=

BRAFE > EwRG I 0 THE pRRRE A o ATHE O &

G AHE A5 D 5% e FREELSET o Sl K

FER R o BRI R 53 S0%:nbedei Ty 0 LR L BITRE 60%
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B3 AP TR A0%E TR R F A BIMA s -
AR BN ik 65-70% > F B 18-20°C > ¥ P R B E A Py 0 fR B 48-
500C147°

B gt be ot g o R F 3G AR od TR 0 Rk P B ER
3/13;})(‘53— e \ﬁép'f\_ﬂ_ﬂfiﬂjg\. \;}’ﬁpﬁ,"lj_ﬂ'-_ /Jat);%‘,\g; N Kk_ﬂ_fi7 3 ° I/E_L;’E’
oA~ FTREAR R §F B e Y ERHEE Vb TR E
B R E(RE & ABIES)Y
2. AR AR B 2 gk

% 7 10% w84 > F 2 eI T o g3 B8 Lx i

B2 20%hB M ERRY EHIFmr g A B g RIFme R 0 b

=S

251 o BOPHEATA p A ¥ o o T im e L iR AR oA
Pafk o PEEER 6 M A > R4 e ferg R T RrCd g gk 1Y e

VA ET R E R H R B E SR i o BIEp
FHP &SRR FRE T ES AR RN K
TNF-o feik§ i -2 02 R o RGP R T ot
BIF Y 4z By fia s KW Iod i 2 B o 3480 222 g 95
s S SR O QU N GPLI L SO I ECE INGINE Wt JEE I S o
M g EpE BT G RE Y o g T e B e T T
A fod o s o

Vi R ehm e SRR T enA TZE M = B (SN-1) > A4 & B R A

LR D o AT AR 2 BN Y o ek sk e g
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bR oM Rk g A e 0 & Lok R SR (0 A e

LRri=apas &4 g2 %%

IR &£ .

& 28 Jf(Anoectochilus)2- {47 A2 35/ > * RAFHER ~ &
BEFELR L LT ER L ~FELIALALTNETRE-F oo
HFp A eGP 3 e - 5 & E R ( Anoectochilus
formosanus Hayata ) » = §_H % B & j7 ( Anoectochilus inabai Hayata ) -
¥ = A 4% 22 & i ( Anoectochilus koshunensis Hayata ) > % = B 5 =
% B % 3 ( Anoectochilus lanceolatus Lindl ) - S %R 2 55 5 ~ B &M
S ELER S & VR -8 e T

S AR > A L ARG S ARG X F RS
% > B>t W4 (Orchidaceae) £ i 2 /| Al 2 fF > 5 - £ &SR
dHEP o o HT LA E ALK 500-1500 2 R e
PAGES2E35 2030 28 > ARWE TR R TIFRIFHR E
RIS PREA EL G PHEY PRI RES BRI EF L
FomEANREd e DR SRR R 2E YT 0 F - H B
SR G ERBLFATERT  SRERAFE R T
Lt ol m e RFRN eSS N T A ERE 2 PH
e BEHE A Y s R p R ESEREA BT o

&wm;rfﬁﬁ@awlﬁ%%’ﬁwﬁ‘ﬁﬁ\ﬁﬁ\w
WA g o Ao 80 249 5 4 FLA % (quercetin) ~ = & LA
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# (dihydroquercetin) =4 7% 1 & i fit (kinsenone) » g &t = & 385§ 5

o = 2 77 157 P e [ Y 2
g ier e A s 2R 0

(‘lﬂ
&
\3\
£
T
0
ﬂ"'
3
3
™

oA & S eh 4 3 4 (kinsenoside) 0 F 4 K E A A gpa Y, &
FTHREFLET &S HY streptozotocin 4% HF w #E < B E F "5
e e P EEB I @B i T P L E AL FRIEER

MoK EB L F O ek o

N
w
<

S AR E s e & (B % acetaminophen 31422
EPE? e KA g S M eBERE K E e & LR
o= @ 3 Tk vi(dimethylnitrosamine) 31 4= el 15 19 1% 0 4 g 1
B ST G S R S 0 R R SUR R LR oreng s 10
SRS R M R S ) B e i
WU AR I E LGN SRS S A BN RAW264.T B
fme NE L E* 2 %) nitric oxide ~ IL-2 ~ y-F 3% %17
APFHRIEN LR KT F RS T BRI F AL
£, 0 B RS SR ERA TR S EP RS

cEEMBE S REFEREY > fe HRE T 7rél70 P
2. B W 171 *E:}E,Pm, 173

i+
17 -+ (Hovenia dulcis Thunb.) > 5 @ 5@ % > 3 P pH ¢ 2 2
F & et esima o i B3t 8 2 42 (Rhamnaceace) © B3t E A

Ao RAPH ABE SR L A ERE > mir BREAST  GLA
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G ERRES AN L AHA R CEE - 25 AT D
A e R IR R R Rk~ FREERT

29 N2 A ¢ FF - fa4EF fr (flavonoids) » (+)-ampelopsin
laricetrin ~ myricetin ~ gallocatechin 4= hovenitins I, II, III 7o dpie 3 p z
CEAREE NS IIER- S U F R AR 2.k I
HERETES R ARG S o fp R g
Yoshikawa % "5 g4l dpth & BF %7 - hovenitin {- (+)-ampelopsin
BOIE A g IR FLEWE A A 2 dep 2 LiE o b eh s hovenitin |
%] Bl D-galactosamine / LPS & » F it gl {038 crd - 4f if 5 (Rl (¥ % 175
Hase ¥ %12 < &lw & i“ g4 5% {o ] 8l D-galactosamine / LPS 5% 3
F 0 I PN ih(+)-ampelopsin & § AFEEEF Vo Liu 84 g 4 0w
FOUORGES 28 B WS EBP P BI85 TIMP-1 49

LI BB R R 2R

LR S 0 g - B T T
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FPPE G 2wy > TR I PEA P RipfE T R
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Hig o R HEH S FH - ATHBL VAL 0T a
EFAML A SRR T RAS - 8RS Uspergillus) & %
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£ &

EHSEF ST B NR o e s FF g~ AR
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REY bFRve AF ¢ FpEr B LF L%
FRE OB CAALY CET AN RAABEE.FF

Bed RATET St F o ded A 0 TR AT RFA S ]

mEehd £ ads e o

4. A%

MAE> L AT (Fung) ~ + & ’éﬁﬁs (Ascomycetes) ~ £ # F 4
(Aspergillaceae) ~ 43 7 % (Aspergillus) » &3 K 2 F%E - ja;Jr%fz. A% o ¥
PRFEREF S FE %i&%%ﬁ A

AEHR 2 P gE ok e kA A TS

5o gfgy; o vr,ﬁg_,ﬁ—a ’ ;],;Tp;ﬁ \-;g_\?’@‘i ’ #.,p,};é,ﬁ «fﬁ% -k
L

¥
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PRS
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RN MKEL T AR BTN AR E 1 E£Y TR L
”’m%%¥”ﬁﬁm%@ Fpari o e PR R
N TR CNBERE G ERAN AL BB R i
D KA fRR0 FAY TSR A RREFTAL R RS

W B

¥Rt EF o P RE S SR A D LG URAS - §F
MF VEER R RS RSRBIR Y c AL AL S R T

TR R AR ffre fRiAF A LB S
Wfgp e B8 &1 %7 Y RS PRAR G FRF KRR
Fl¥ ool QEenr KYEY RaOBRS & o 25 6

alNE N aE S
FREME PR E - B ER DI RILT CFFhkk - G373

ARy Rp EFS e Aspergillus HE AT RFFE A E
< i b 3 ’%ﬁ RS | E](Asperglllus phoenicis) s % 4 (FASP) >
% SOD 7 > &7 sed4ny it 4 ’”b’ﬂv PR U P d A
S IEE
5. FB

i¥ # [ (Saccharomyces cerevisiae) * 5>t ) * (Fungi) ~ + % f
% (Ascomycetes) ~ f% #* #! (Saccharomycetceac) ~ f% * fF B
(Ssccharmoyces) © ¥ fmfz 5 5 H tw¥e > 5 3235 ~ P [F]A) ~ 475 ~ &
A~ HAE - F]ﬂ,\ﬁi B2 PRI, g AT 3N

AW A2 AERILERA NP > A% 8 BRI ke
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R _— o i Wb 1o = <L 1 16, 90 e

il TR SRR i A AR S S o B L o f¥ 2 7
W g4 (FSSC) » R 2 & E 8 mkH Pip B o 4584 PRAR3L 5 7 % g
Ui T e A S s MprE i A3 hif 2 A > drif i

v g ﬁ;ﬁglszo fiz = ﬁ*ﬁﬁfﬁif’é’* k4 A& .E‘ﬁ,,%%_ﬂ%lgso

ey
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N

FoF EMAHe § CREF S BIFRARCESG 2 BT

=2
gy

o

EA o E_k p 3t A 5T % (Olea europaea L., Oleaceae) % § & 4
Aok B3P AR R AR U e ARG B FRE 1 Fu
Ko FRGEL RN e EERaE & #F Y

¥t thioacetamide 3% 3 "FH * vh+ & » H3Fg (L ehw4p » 4 L H
AR kg for st 5 AR e foriapiarc kPP e he g v R
S EUFA VGNP o e & P RUR T R IR ST 0 r R
oEE P TR s A BT R o i B S BT 4
Faitpiey Lo e AT 2 P R E S AT R
E o TSI eI TR Y o XpRE HARRE T 8EE o @ hiE S
HORE S o ARESEL- LRI E ¥y ¢1§J%;ffa A iE R
83 RUES L. 2 RURCE R o Ei

ke ik

-~ RE
1. Roche, Germany : Alanine aminotransferase (ALT) - triglyceride
2. Sigma-Aldrich, USA : hydroxyproline » NaOH > H,SO, > p-
dimethylamino-benzaldehyde - triton 100 > sodium dodecyl sulfate (SDS) -
2-thiobarbituric acid > Sirius Red > 3-3’-diaminobenidine (DAB) >
chloroform - isopropanol - tris base > Bradford reagent
3. Wako, Japan : n-butanol > pyridine > acetic acid > Methanol > H,O,

4. BioGenex, USA : a-smooth muscle actin (a-SMA)
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5. Santa-Cruz, USA : lipopolysaccharide binding protein (LBP) - NADPH
oxidase > NF-kB > collagen I f TGF-f1 — %348 > anti-mouse - anti-
goat ~ anti-rabbit = % kg

6. Invitrogen, USA : trizol 37|

7. Fermentas, Canada : MMLV RT % % -~ PCR Master Mix % %

Ethidium Bromide (EtBr)
8. Promega, USA : Agarose gel

9. Perkin Elmer, USA : 4 s :#%] (Western Lighting)
10. Osaka, Japan : CCly
11. Fluka, Switzerland * fEcff %
12. Intron, Korea : F—v & 5 B~ 28|
13. Amresco, USA : 40% Acrylamide/bis-acrylamide (37.5:1) -
Ammonium persulfate (APS) > N,N,N',N'-Tetramethylethylenediamine
(TEMED)
SR P

% Wistar 2242 % 8 > W& 250-300 = i 0 pEp R RF % P
RAEZFLY o AARFAIF22E3C  APFIRR S5+£5% 0 R
2R 12 R (F - BR > T2 B TRE 0 pd AR E R

ab
o

I
5]
@y

- - M ekt ¥ el
BlA A ST IR e & AR (2006 0 EAT AR 0 & 2
TRIEHS 2mlREA HFE S oMb Adew s BHY 2w §

M-

CRGEERR T > B X w4 S (2 mlkg & 10 ml/kg #8
F)r» 2 - ke ¥ Frdled PRI I KEE RS T g L
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BRZ B o F R ME - K NP PR TR
FULREFHRS TSR AP 5P o WER S FREP

Poid BT OATRR S Rie kA 2L G BOK Y o e E TR 1S MR

o~ AFgREE et eept 7 £ Rl

FEB~ 0.5 2 So RATE TR %F\« » 12 100°C 12 /) PF'£-57 0 4c 5 ml 6N
HCI 100°C4c# 16 -] BF » 4e 10K R o FA4r(s » B4 & 1 ml & 9100
g 3044k o s A IRA: 7 8P 20 & P8 Neuman fr Logan'*':h 2 o
P 0.2 ml g fh9F MR 8 5 A K215 1 i 0 14 IN NaOH ¥ ok 3
> & g &~ w4 r 1. ml CuSOy4 > 1 ml 2.5N NaOH » 1 ml H,O, & i 1 #
BRRE S 248080 CHhef 5 0450 13 Gi SARIEE L4 o AP (S A
4 ml 3N H,SO4 ~ 2 ml p-dimethylaminobenzaldehyde jx| 7] & iR & 32 3
5 0 3 T0CKig 16 A48 > L Frts » A KL R 540 nm Bl EF RS
Afookie o MmO L RER 2R nglg B RE AT o
IR EHemEE

s 185 5 . ke s . )
% Danno % % e E s S F BrniS (T BATEH IR e

o

—4

0.1 2500 de o 1 ml 95% P 0 BB FsISET I 2 18 0 kP EE 30
Ads o 115000 g ~4C ~ G 5 A4 0 Bk iR 200 pl o B 4 55°C g A

W

» N F F vRET 0 FoE (S 0 v 40 ul 95% EPHE R fE 0 Ao 960 ul
methanol / triton 100 (1:1) » 7 & = A& H b fg @ ARIE o B =4 7 1
ug/g tissue % 7 °
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» ~ MRRT ETiE § 1Y & 47 iR 2 (Lipid peroxidation product)

VPR WS (R0 %% Ohkawa % 4% eh 2 o fEBorER
D05 2% 0 e r Sl 115% KCl i3 » 1 s i s - B
0.1 ml miajf; » & B 4e » 0.2 ml sodium dodecyl sulfate (8.1%) ~ 1.5 ml
acetic acid (20%) ~ 1.5 ml 2-thiobarbituric acid (0.8%) > £ *1 — =x -k &
BHEZ 4ml> 20 9O5SCokipg 1 B F4 4Pt > 4 > 4 ml n-
butanol/pyridine & & /& (15:1 > v/v) > RIZIEFT R 333 12 > 2 4000 g
oo 10 A dh o B A A kR R 3T 532 nm R E K (o Al
%5 BT iE ¥ 1 14 nmol malondialdehyde (MDA)/mg protein % 7 ° fr B i%
& Coomassie Blue #-v H % &% » Rl IFe By F 2 & > indn
7 (Bovine derum akbumin) ¢ & &2 ) e
SR LS

R R NARS HRR BT ok R 1
PR dum 2 SFERE R o B FRAF 2 2% ¢ (Hematoxylin &
Eosin stain * H.E. satin) % X @ % % %4 ¢ ( Sirius Red stain > S.R.
stain) > 14 FEE TR R SE R feh a2 R -

H.E. satin €99 3¢ 5 > #-7 7 60°C%dz 30 »~ 48(8 » Fip > 271U
xylene %3, ~ 42 -k % (% & 5 100%, 95%, 75% Ft) » H.E. satin B
FEFAF 104 BavindokFe 10 4480 £ R 304 0 iB{7HAK
-hS,?F(uz; B & 70%, 95%,100 % /ﬁﬁ‘) JESNOE S

S.R. stain = i Pl EEFEES M SRRk 26X 8E &
Bo1oppE e 1% BERRRFEIFRINS S 2 RERL S HE

-H;&Ff'rv'p" °
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\\\ﬁr

+ Honda ehi%;2 '™ i£ 17 a-SMA .5 * ¥4 ¢ > JE e B
e EATR o U SRR H IS 0 11 596 Mgl g
BRE s | LR UBBBEERGE 3 B 5 A4 2t
Bputl o-SMA 2 4CF B 16/ P> N BE trr ke 35 0 £ 5
A ol Rk - M EF - ) Rl AR RIE R
% 3-3’-diaminobenidine & & & ¢ » Mok -~ 3RS 0 Uk F R ACE BRLR
I o

Sk LT 2] T4 B Ruwart & 4 Pehd 2§ 4452 % 0 =R A K
0% 447 BEEORAEFFER G ERIFRET R4
'ﬁ -5 :—E‘E
SR L) 2 R A AT ARRAFIRE S FR AT R 2
B = P IR o R R g) 3 RAA R 2an? R R £ 4
S N A - R S A R

FR B0 A g A (B AFRE AP R

N

R 2P IRRE > ARFELIFH LR
A~ mRNA % R4 47
(1) RNA 3~
P 0.1 2 5o le si4e » 1 ml trizol B2H] 0 @ EH ST

3700 g ~4CiE g 10 A 48 o Bt ‘,‘g—;‘& e 02 ml & @
(chloroform) 3 B~ RNA > R ZI B2 F 15 fifs » #FR 3k 3 2ds >
4°C ~ 14700 g 3~ 15 248 » B~ b i 4 » 0.5 ml £ 3 % (isopropanol)
& RNA /Tl > 5 T Bdis > #EA KDY 10 245 > 3% 4°C ~ 14700
g e 10 A4 mH Y R FTOURY o B4 r TS%ERER 0 R

S 30Ck48 30 248 0 > 4°C ~9100 gt 5048 0 £ FH-FFR o A
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~ it £ DEPC -k #- RNA % fi# > *t L& 260 nm B 2%k & > 32 & RNA
R
(2) £ = cDNA

cDNA el # 1 & § 4 * M-MuLV Reverse transcriptase (first-
strand cDNA synthesis) o & # M-MuLV RT £ & > B~ 1 ug mRNA #4c » 1
ul oligo (dT)'"® primer > 10 ul DEPC -k » & 4c » 4 pl 5X MMLV RT
buffer ~ 2 ul MMLV RT ~ 2 pl 10 mM dNTP » 38 & 153t 37°C & Jis 60 4~
& o
(3) & & ¥ % F & (Polymerase Chain Reaction, PCR)

41* PCR Master Mix £ 2 > #-3F 2 cDNA £ i* - B3 35 -k
9.5 ul ~ PCR Master Mix 12.5 ul ~ 10 mM 313 (primer) % 1ul ~ cDNA 1
Wl R FIREA PR RE B IEE o
@i DNA B %

B~ 5 ul cDNA &4 > 4r » 1 ul 6X DNA loading dye » 2 2% ¥ 3
% (Agarose gel) > ¥ 4L/’ £ Ethidium Bromide » 50V ~ 50 4 4& % i% i+ §5
oo mm i K kR TS BT E O MRS T
(AlphaDigi Doc 1201) 47 > & - &k &hAFIA IR > ¢ ",f A -
5 GAPDH # & F 5 R » Wi % P A TFI/GAPDH » & 4]
AMLARGE AT mELD .

& +5 4 F1 % lipopolysaccharide binding protein (LBP), cluster of
differentiation 14 (CD14), Toll-like receptor-4 (TLR4), nuclear factor B
(NF-kB), NADPH oxidase, collagen (al)(l), collagen (al)(ll) Fr

transforming growth factor- 1 (TGF-p1) > 31+ 4o — #7if o
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1 ~ & 3 & Bz (Western Blotting)
(1) 3¢ FE>

PRTHE 0.1 2 ot r Fed HERPEA o M-l OBRRR  § k
304480 1210000 g4CHEs 10 448 > B0 i e o
(n}é?ii

MRAA G R Rd S Rd FHRES RS 005010025050
100 pg/ml » p Z 200 pl Bradford 4] » 2 £ 595 nm P 2% k5 > &
MR AL 3o FHRSIARERSEER P RS R
Hh4FERD TER
(3)% 1% A (SDS-PAGE)

222 5%%E) R (12.5% | + & % (5% Stacking

Separation gel) gel)

DDW 2.15 ml 3.65 ml

1.5 M Tris (pH 8.8) 2.1 ml -

0.5 M Tris (pH 6.8) - 625ul

10% SDS 3.125 ml 625ul

40%  Acrylamide/Bis | 75 ul 50ul

(39:1)

10% Ammonium | 37.5 ul 50ul

persulfate (APS)

TEMED 3.75 ul Sul

FITHRER 2L RRSERSEEFERR SRS 10
wl> F=v FED 5 50 pg/10ul » 100°C4edt 5 A 4ts » Fi4fr > 77 %
£ 540 5l A5 F 4 S(maker) A it~ S o 2 150V 5 1 )
B o
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(4) & # (transfer)

Beim 5~ 3M g g R ¥ B 2R PVDF #3 u T R
BAS o FiEEt @R TR > kA A g~ B P - PVDF
LR AN EARE A SRR R T LA
&0 50V 0 300mA o 1] G R S BT e TR G 3R

R F W5E e Y 5% g (3% 0.1% tween 20 / TBS & #7%)
FREBEFEETZEER MR R o> 12 0.1% tween 20 / TBS % f#F
% -;%‘—;;Ja S5khdii 3= 0 Bodtr KA r 2 ml 2% WP 4203 3 0.1% tween
20 / TBS ¥ ffm%) 7 — &+t 1:2000 lipopolysaccharide binding protein
(LBP) - NADPH oxidase » nuclear factor kB (NF-kB) > collagen I §r
transforming growth factor- Bl (TGF-B1) - z &7 90 £ 45 - 11 0.1%
tween 20 / TBS % i jjie 5 # 45% 3= » Po3fr K~ 2 ml 2% %%y
(7% 3 0.1% tween 20 / TBS) z = & 3i4¥ anti-goat (LBP > NADPH
oxidase > collagen I 4= TGF-B1 * ) » anti-rabbit (NF-xB * ) £ anti-mouse
(B-actin * ) 1gG 1:2000 » % 8 & {7 90 4 48 » 17 0.1% tween 20 / TBS i
S aaik 3= 0 TBS bkt S A4 1 =0 - i FRE - B F

R e L kA

[
&
NG

—

IR R R KPR R
Wi 2o 2 BAEH AR 1358 ke 128 ko 2
A3 AE R RTE o R RICE ) DRGSR T
F B Ecded AR S i S A S Bactin 0 5P R
5 F/B-actin £ dpdle i A ARE o A EE ik FARL
2o
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Lo gk
HIp E 5T BE (mean) + 1% K £ (standard diviation »
SD) %77 > ¢ 2R ey 8 715+ %8 #s 47 (One-way
analysis of variance » One-way ANOVA ) = j# & 47 > I i& {7 Dunnett jp|
@ e L7 5= Bicdp 11 Kruksall-Wallis non-parametric test 4
Mann-Whitney U-test B|z& o »4 P g/ ** 0.05 %77 2335+ 25 &
2%
- FRERARE SRR R E a8 AP RS T2
8

g R L BRI 4w AR e ()
S)ccEHAmREE) o s AR 7 £ (Rle )& amdledpe o
&G A b 87.7% ~ 46.6% ~ 172.0% o F-v Mz B(W I )R ET
40.5% ° %5 A0 B A E (10 mlke) > &2 & iCp e qp it MFEREE AL
WAL~ Z R b i~ P B P A 3B 0 AWK 24.0% ~27.1%
1 31.8% ° F=v H 7z AL 41 55.5% °
S FRERS PRI Z LA ERER

g PRI BEUFREI R A R wme g ~ L e

BREE ARG e R AN G E B FAE e

(10 ml/kg) f
B R AR (R 2 2 8- 7)) e JEd X R E A A
HA L f& BAei R 39 UAE 0 HIETw § LR arFgR
R (R 27 BA) GRFRE > ES 3 HE eamfai 2R

PEE § PREEMRGE ) TR B RwmiET > @ a-SMA
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Z2IAEH S T ,%gd LA CE RS BE s Tk Rk e g AR
A2 % - ) i B R E Eiho-SMA A IRLP Rt F Lt o
= ~ LBP ~ CDI4 ~ TLR4 ~ NADPH oxidase ~ NF-xB ~ collagen
(al)(D) ~ collagen (al)(IIl) v TGF-P1 *+% 2% mRNA £ R4 47

3+%5 LBP ~ CDI4 ~ TLR4 ~ NADPH oxidase ~ NF-xB ~ collagen
(al)(I) ~ collagen (al)(Ill) §v TGF-p1 7 RT-PCR % % 4@l = #7771 o
LBP ~CDI14 ~TLR4 4= NF-kB 7 PCR £ it % % » gt v 7 it pllecht
P BB oA 2 (B ~) o LBP ~ CDI4 ~ TLR4 ~ NADPH oxidase -
NF-kB ¢ mRNA £ v & Lo & w3 4] 2 150% ~ 40% ~
150% ~ 40% fr 80% - {4 & & £ 2 (10 ml/kg) 7 mRNA £ 3R » &
F b pedpt 2w E T 70% ~ 21.4% ~ 32% ~ 21.4% - 33.3% ©

collagen (el)(I) ~ collagen (al)(Ill) 4= TGF-f1 mRNA # 3chg i
% Bl M oo dpdlEsd AR o w & 1B e collagen
(al)(l) ~ collagen (el)(IIl) §v TGF-f1 mRNA % I > & %Wt fr4) e g o)
50% ~ 40% fr 60% - A& B A £ e mRNA £ 3R - Apfst e & 1 p
B W) RE 1K) 27% ~ 40% Fo 25% o
o IFRRE R R T AR

B+ % 7% LBP ~ NADPH oxidase ~ NF-«B ~ collagen I 4= TGF-
Bl chag—v HWARES o« B SR 4oBL - 957 > v § LR EEF D4
Bk IR & E A B E200% ~ 90% ~ 140% ~ 50% F- 50% - NADPH
oxidase fr NF-kB v 4 R » #HfH < ~ 3 H € 2 (2~ 10 mlkg)
Bu g b pedpt o 2w 37% ~ 53% 11 % 50% ~ 58% o LBP ~
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collagen I fo TGF-Bl ehjk-v F# R - Eifd 3 H & w&rw & 5 2 dp
oo EE KT 60% ~ 27% Fr 20%
B

AR L SR o B Pl & G s BURS
Bt E T Pl S e s 1 FRE L eniE R o G R AT
PR RER LG o

B g a1 > £ RS G e ¥ -
FRASFRRAHIE AL P CCl- pd 2Kt pd i&g rF L RE A
4 { LA CCLOO - fd gk > gt #hd S 3w
A3 g S At o S e § B L ES
1 TR R e 190 %5

$o @IS d LPS it BN d 0 d B ke LPS ¢
iai¢ " HE s & LBP s - £ LPS 3 & LBP %4 » < # LPS & 25:F =
e b ch CDI4/TLR4 45 & $=v > #2 4 @iE 3w b 2> 3$ 5

NF-kB i# it » #j¢ TNF-ou foii 7% PGE2 % % » 48 A F et

57

o

PR (lipid body) 5 — & 7 Pa Ferie B> # i & 45 & A B
FEHELAE R Fons 32 2 LPS % Euimie F 58 g LK
B o i & 3538 TLR4 @ £ #7004 CDI4/TLRA £ B Frd|p » %
UETEEIE S RN L S EEN N

B mbe g N e 2w R 0 RIS A £ R e ol X
ALBEEY 2 FARE TS 48P @y § R R oD &
A A s P KRR R BT o T ¢ E O R R
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Bzt raand 4 0 B IPRE B2~ 9 2% & B4 TNF-o ¢h

R R g .
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F oo ek BN iR A o € FI R4y RS G E o APk
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Fiex i o qd chpm G odrt o B cord ™ 0w & G E
SRl NG RUE I

TGF-Bl = B gaitmiejrd » € RFCREN ez & o
o i e h R Fow AN R 4 2 F S
® 0 ¥ L TGF-BI 3 F1 & R 4 o AT € 0F M Flw § 0 s
be 5 F5E TGF-B1 A F1 4 o o-SMA e B VB4 F &% > 5 HF
TOEE W ek et R R § R i o AORTEE P R %
h2|ET s L E N RS P RITR R RE R DS o

e & A FIRLR R [T B o Bl g g g e o
R st gl e PR Z Be 0 iy o B Rp s 4e o @ AR
BF MO B g 2 2 A o F IR R F
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Table 1. Primer sequences for PCR amplification. (olive oil + CCl,)

mRNA Primer sequence Length (bp)

LBP Sense 5’ACA CAC ACA CAC ACACACACAC’3 317
Antisense 5’TGA ACA ACA GTC CGA TGA GCG 3

CDI14 Sense 5> ATC CCA GTC GGA GGC GTA TAA C3° 319
Antisense 5° AGC ACC GAT GGA CAA CTT TCA G3°

TLR4 Sense 5 TGC TGC CAA CAT CAT CCA3’ 304
Antisense 5 TTT TCC ATC CAA CAG GGC TTT T3’

NF-«kB Sense 5° TGC AGC GAT TCC GAA ACC AG3’ 286
Antisense 5° AAA TGG CAG TCC AGA GCA GTG3’

NADPH oxidase Sense 5° AAG TCA TCC CCG CAA CTG TTC 3° 236
Antisense 5° CCC GCT TCC TCA TCT GCA ATT C 3’

Collagen (o1)(1) Sense 5° CGA CTA AGT TGG AGG GAA CGG TC3’ 319
Antisense 5° TGG CAT GTT GCT AGG CAC GAC3’

Collagen (o1) (111) Sense 5° CGA GGT GAC AGA GGT GAA AGA 3° 336
Antisense 5° AAC CCA GTA TTC TCC GCT CTT 3’

TGF-p1 Sense 5° TAT AGC AAC AAT TCC TGG CG3’ 162
Antisense 5° TGC TGT CAC AGG AGC AGTG ¥

GAPDH Sense 5° TGT GTC CGT CGT GGA TCT GA 3’ 76

Antisense 5> CCT GCT TCA CCA CCT TCT TGA 3’
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Fig 2. Effect of olive oil on hepatic hydroxyproline in CCl,-treated rats
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected
for hydroxyproline meaure. Values are mean = S.D. (n=8). “*P < 0.001

compared with control group. *P < 0.05 compared with CCl, + H,O group.
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Fig 3. Effect of olive oil on hepatic triglyceride in CCls-induced chronic
hepatotoxicity.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected
for hepatic triglyceride meaure. Values are mean + S.D. (n=8). * P < 0.05

compared with control group. *P < 0.05 compared with CCl, + H,O group.
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Fig 4. Effect of olive oil on hepatic malondialdehyde in CCly-treated rats.
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected

for hepatic malondialdehyde meaure. Values are mean + S.D. (n=8). ™ P <

0.01 compared with control group. *P < 0.05 compared with CCl, + H,O
group.
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Fig 5. Effect of olive oil on liver protein in CCls-induced chronic
hepatotoxicity.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected
for hepatic protein meaure. Values are mean + S.D. (n=8). * P < 0.01

compared with control group. **P < 0.01 compared with CCl, + H,O group.
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100X: H.E. stain S.R. stain o-SMA stain

-
“"; Control

CCla

CClst
olive oil 2 ml/kg

CClst+
olive oil 10 ml/kg

Fig 6. Treatment with olive oil improved the histology and
immunochemistry of CCly-treated rat liver. H.E. staining; Sirius red
staining; and a-SMA staining.

The 1* left hand column were H.E. staining; the 2" and 3™ left hand
columns were Sirius red staining and a.-SMA staining respectively.The first
cell was a control group, the second cell was CCl, + H,O group, the third
cell was CC,4 + olive oil (2 ml/kg) group and the fourth cell were CCy4 + olive
oil (10 ml/kg) group.
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Table 2. Effect of olive oil on CCl,- induced fibrosis in rats

Treatments Dose Score of hepatic fibrosis

(ml/kg) 012 3 4 Average

Control -- 10 0 0 0 0 0

CCl, + H,0O - 0 0 1 7 2 34

CCly + olive oil 2 0 0 1 8 1 3.1
10 0 0 2 7 1 2.7%*

** p <0.01 compared with CCl;+ H,O group.

61



CCL+ CCL+ CCL +

Control H.O0 002 ml/kg OO 10 ml/kg
LBP 317 bp
CcD14 319 bp
TLR4 304 bp
NF-xB 286 bp
NADPH oxidase 236 bp

cotizen o Y '+
cotegen o Y -

Fig 7. Effects of olive oil on hepatic mRNA expression of LBP, CDI14,
TLR4, NF-xB, NADPH oxidase, collagen (al)(l), collagen (al)(IlIl) and
TGF-pI in CCly-treated rats. OO: olive oil

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected

for hepatic mRNA analysis.
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Fig 8. Effect of olive oil on the hepatic mRNA expressions of LBP, CD14,
TLR4, NF-xB in CCly-treated rats.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected
for hepatic mMRNA analysis. Values are mean + S.D. (n=8). ™ P<0.01, ""P <
0.001 compared with control group. *P < 0.05, **P < 0.01 compared with
CCly4 + H,0O group.
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Fig 9. Effect of olive oil on the hepatic mRNA expressions of NADPH
oxidase, collagen (al)(l), collagen (al)(I1l) and TGF-pI in CCl-treated
rats.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. Values are mean = S.D. (n=8). "P<0.05," P <
0.01, ™ P < 0.001 compared with control group. *P < 0.05, **P < 0.01
compared with CCl; + H,O group.
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Fig 10. Effect of olive oil on the protein expressions of LBP, NADPH
oxidase, NF-xB, collagen I and TGF-B1 in CCl,-treated rats.

0O: olive oil

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected

for hepatic protein analysis.
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Fig 11. Effect of olive oil on the hepatic protein expressions of LBP,
NADPH oxidase, NF-kB, collagen I and TGF-p1 in CCl,-treated rats.
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected
for hepatic protein analysis. Values are mean = S.D. (n=8). ™ P < 0.01
compared with control group. *P < 0.05, **P <0.01, P <0.001 compared
with CCl,; + H,O group.
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Table 3. Effect of palm oil on the activities of plasma ALT in CCl,-treated

rats.
Drugs Treatment

dose ALT (U/L)

(ml/kg)

Week 1 Week 4 Week8

Control -- 411+13 40.5+2.6 425+2.4
CCls + H,0 -- 171.2 +£5.8" 1040.0 + 103.3" 1986.8 + 423.3"
CCly + palm oil 2 189.3 2322 1134.0 +129.3 1560.4 + 306.3
CCly + palm oil 10 3149 £41.9%% 23412 +475.8%* 14168 +219.5

All values were mean + S.D. (n = 10). P <0.001 as compared with control
group. **P < 0.01 as compared with CCly + H,O group.

Table 4. Effect of palm oil on plasma
CCl,-treated rats.

triglycerin (TG) and albumin in

Drugs Treatment dose TG in plasma (mg / dL) Albumin (g/ dL)
(ml/kg)

Control -- 56.5+6.7 3.5%0.1

CCly + H,0 - 43.6 £4.7 2.7 0.1

CCly + palm oil 2 753+ 11.6 2.8%0.1

CCly + palm oil 10 82.8 £12.7* 2.5+0.1

All values were mean + S.D. (n = 10). P <0.001 as compared with control

group.
*P <0.05 as compared with CCl, + H,O

group.
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Table 5. Effect of palm oil on hepatic MDA and protein carbonyl in CCl,-

treated rats.

Drugs Treatment dose LPO (MDA nmol / mg Protein carbonyl content
(ml/kg) protein) (nmol / mg protein)

Control -- 42+1.3 7.8+ 1.1

CCl, + H,0 - 11.5+2.0" 11.0+0.6"

CCly + palm oil 2 179+ 1.1 9.1£0.7

CCly + palm oil 10 72+22 11.9+1.0

All values were mean + S.D. (n = 10). "P < 0.05 as compared with control group.

Table 6. Effect of palm oil on hepatic hydroxyproline, triglyceride (TG)

and protein in CCly-treated rats.

Drugs Treatment Hydroxyproline TG in Liver (mg  Protein (ug/ml/g
dose (ml/kg) (ug/g) /g) tissue)

Control -- 430.1 £55.8 9.0+£0.8 1254 t4.4

CCly + H,0 - 8582+ 66.8"  16.6 £1.3" 95.2 +3.3"

CCly + palm oil 2 918.4+36.9 22.2 +0.5%%* 81.4+6.6

CCly + palm oil 10 927.1 £46.4 19.9 £0.9* 86.9+4.4

All values were mean + S.D. (n = 10). P <0.001 as compared with control

group. *P <0.05, ***P <0.001 as compared with CCl, + H,O group.
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Table 7. Primer sequences for PCR amplification. (corn oil + CCly)

mRNA Primer sequence Length (bp)

collagen (al)(1) Sense  5° CGA CTA AGT TGG AGG GAA CGG TC3’ 319
Antisense 5° TGG CAT GTT GCT AGG CAC GAC3’

TGF-p1 Sense 5 TAT AGC AAC AAT TCC TGG CG3¥’ 162
Antisense 5° TGC TGT CAC AGG AGC AGTG ¥

MATIA Sense 5’ CGG TAG GAG AAG GGC ATC C3’ 270
Antisense 5° GGG ACT GTT GCT CCA GAG CC 3’

MAT2A4 Sense  5” GCA TCT GCG CCC TCC GCA GT3’ 420
Antisense 5° GTG ACT GTT GTT CCA AGG CA3’

a- SMA Sense 5" AAT GGC TGG CTT TAA TGC TT3’ 194
Antisense 5° CAG GAC GAC AAT CGA CAA TC3’

CD36 Sense  5’GGA GGC ATT CTC ATG CCG GTT GGA G¥’ 348
Antisense 5° TGA GAA CTG TGA AGT TGT CAT TCT C3’

UCP-2 Sense 5" TCG GAG ATA CCA GAG CACTGT C’3 263
Antisense 5° TCG TCT TGA CCA CAT CAA CGG G3

GPAT Sense = 5’AGT GGC AGA GCA AGATGACCAGY¥ 251
Antisense 5° TGT GGA CAA AGA TGG CAG CAG 3’

GAPDH Sense 5 TGT GTC CGT CGT GGA TCT GA 3’ 76

Antisense 5> CCT GCT TCA CCA CCT TCT TGA 3°
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Table 8. Effect of Corn oil on the activities of plasma AST, ALT and

albumin concentration in CCls-treated rats.

Treatments Doses ALT AST Albumin
(ml/kg) (U/L) (U/L) (g/dL)
Control - 414 +5.7 69.4+10.7 38+04
CCly + H,0 - 1782.7 + 168.3" 2079.6 + 798.5" 2.8 +0.3"
+ Corn oil 2 1246.7 £ 799.9 1439.4 + 807.6 27403
10 1596.0 + 864.1 1771.9 £ 903.8 3.0+0.3

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for activities of plasma AST, ALT and albumin concentration

measure. Values are mean + S.D. (n=10). P < 0.001 compared with control

group.
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Fig 12. Effect of corn oil on liver weight in CCl,-treated rats.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat liver was collected
for liver weight measure. Values are mean = S.D. (n=10). " P < 0.001

compared with control group.
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Fig 13. Effect of corn oil on hepatic hydroxyproline in CCl,-treated rats.
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic hydroxyroline measure. Values are mean + S.D. (n=10). P <

0.001 compared with control group.
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Fig 14. Effect of corn oil on malondialdehyde in CCl -treated rats.
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic malondialdehyde measure. Values are mean + S.D. (n=10). "P <
0.05 compared with control group. **P < 0.01, *** P <(0.001 compared
with CCly + H,O group.
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Fig 15. Effect of corn oil on hepatic triglycerides (TGs) in CCly-treated
rats.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic triglyceride measure. Values are mean + S.D. (n=10). “P < 0.05
compared with control group. *P < 0.05, *** P <0.001 compared with CCl,

+ H,O group.
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Fig 16. Effect of corn oil on hepatic protein carbonyl in CCl,-treated
rats.

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic protein carbonyl measure. Values are mean + S.D. (n=10). "P <
0.05 compared with control group. *** P <0.001 compared with CCl, +
H,0 group.
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Fig 17. Effect of corn oil on hepatic 8-iso-PGF,, in CCl -treated rats.
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals recerved CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic 8-1s0-PGF,, measure. Values are mean = S.D. (n=10). p <
0.001 compared with control group. ** P <0.01 compared with CCl, + H,O
group.
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Fig 18. Effect of corn oil on hepatic 15-keto-PGF,, in CCl-treated rats.
Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic 15-keto-PGF,, measure. Values are mean + S.D. (n=10). 7P <

0.01 compared with control group.
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Fig 19. Effects of corn oil on hepatic mRNA expression of CD36, UCP-2
and GPAT in CCl,-treated rats.

CNO = corn oil

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCl, with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected

for hepatic mRNA expression analysis.
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Table 9. Effect of corn oil on the hepatic mRNA expressions of COX-2,
collagen (al)(l), TGF-p1, a-SMA, MAT2A4, GPAT, CD36 and UCP in
CCl,-treated rats.

mRNA Control CCly + CCly + CCly +
H,0 CNO (2 ml/kg)  CNO (10 ml/kg)

COX-2 1.0+0.1 22+0.6" 25402 2.540.1
Collagen (al)()  1.0+0.3 2.1+0.6™ 14+1.1 1.6£0.9
TGF-B1 1.0+0.3 1.4+0.2" 12402 13403
a-SMA 1.0+0.1 1.5+0.4" 1.5+0.5 15403
MAT2A 1.0£0.2 2.1+0.5" 19+06 1.8+£0.2
GPAT 1.0+1.0 o D" 1.5+ 0.3%* 2.0 £ 0.2%%*
CD36 1.0+0.2 2.2 8210 7.6 +4.7* 11.2 4 3.7%%*
UCP-2 1.0+0.7 28+1.6" 26+1.0 23+1.0

Liver fibrosis was induced by oral administration of 2 ml/kg CCl, (20%)
twice a week for 8 weeks. Animals received CCly with distilled water (10
ml/kg, p.o., daily) or corn oil (2 and 10 ml/kg, p.o., daily) throughout the
whole experimental period. After experimental, the rat blood was collected
for hepatic mRNA expression analysis. All values are mean £ S.D. (n = 10).
P<0.05,"P<0.01,"P<0.001 compared with control group; **P < 0.01,
*#%P <0.001 compared with CCl, + H,O group.

CNO=corn oil
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Fig 20. Histology and immunochemistry for treatment with corn oil
improved CCly-treated rat liver.

The 1* left hand column 1 were H.E. staining; the 2™ and 3" left hand
columns were Sirius red staining and o.-SMA staining respectively.

The first cell was a control group; the second cell was CCl; + H,O group;
the third cell was CCly + corn oil (2 ml/kg) group and the fourth cell were
CCly + corn oil (10 ml/kg) group.
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Table 10. Effect of corn oil on the fatty change score of CCl-induced

chronic liver damage in rats.

Treatments Doses Fatty changes
(mL/kg) - + ++ +++ ++++ Average
Control - 10 0 0 O 0 0
CCly +H,O - 0O 1 5 4 0 23
CCly + Corn oil 2 0 1 4 3 2 2.6
10 0O 1 2 3 6 3.4%*

Grade designation of the histological findings: (=) normal, (+)slight,
(++)moderate, (+++)severe, (++++) very severe. Each value is the number of

animals with grading changes. **P < 0.01 compared with the CCl, group for

fibrosis.
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Table 11. Primer sequences for PCR amplification. (corn oil and / or

CCly)
mRNA Primer sequence Length
(bp)
collagen (ol)(1) Sense 5’ CGA CTA AGT TGG AGG GAA CGG TC3’ 319
Antisense 5° TGG CAT GTT GCT AGG CAC GAC3®
TGF-p1 Sense 5’ TAT AGC AAC AAT TCC TGG CG3’ 162
Antisense 5° TGC TGT CAC AGG AGCAGTG ¥
COX-2 Sense 5’CATAGCAACAAAAGAGTCC3’ 224
Antisense 57 AAGAAGCCCACTGATACC3’
MATIA Sense 5’ CGG TAG GAG AAG GGC ATC C3’ 270
Antisense 5° GGG ACT GTT GCT CCA GAG CC 3’
MAT2A4 Sense  5” GCA TCT GCG CCC TCC GCA GT3’ 420
Antisense 5° GTG ACT GTT GTT CCA AGG CA3’
GAPDH Sense 5’ TGT GTC CGT CGT GGA TCT GA 3° 76

Antisense 5° CCT GCT TCA CCA CCTTCT TGA 3’
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Fig 21. Effect of corn oil and / or CCl, on ALT activities in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. ***P <

0.001 compared with control group.
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Fig 22. Effect of corn oil and / or CCl, on AST activities in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. ***P <

0.001 compared with control group.
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Fig 23. Effect of corn oil and / or CCl, on albumin in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The valuess are expressed as mean *
S.D.. The one time point data were compared with relative control group.

*¥*#*%P <0.001 compared with control group.
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Fig 24. Effect of corn oil and / or CCl, on plasma triglyceride in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. * P <

0.05 compared with control group.
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Fig 25. Effect of corn oil and / or CCl, on hepatic triglyceride in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. * P <

0.05, ** P <0.01 compared with control group.
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Fig 26. Effect of corn oil and / or CCl, on malondialdehyde in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. * P <

0.05, ***P < 0.001compared with control group.
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Fig 27. The biologic effect of 8-iso-PGF,, on corn oil and / or CCly
treated rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean £ S.D..
The one time point data were compared with relative control group. ** P <

0.01, ***P <0.001 compared with control group.
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Fig 28. The biologic effect of 15-keto-PGF,, on corn oil and / or CCly
treated rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. ***P <

0.001 compared with control group.
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Fig 29. Effect of corn oil and / or CCl, on hydroxypoline in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the

three time points were week 2, 4, 8. The values are expressed as mean = S.D..

The one time point data were compared with relative control group. * P <

0.05, ** P<0.01, ***P < 0.001 compared with control group.
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Fig 30. Effect of corn oil and / or CCl, on protein carbonyl in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. * P

<0.05 compared with control group.
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Fig 31. The collagen(al)l mRNA expression of corn oil and / or CCly in
rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. * P <

0.05, ** P<0.01, ***P <0.001 compared with control group.
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Fig 32. The TGF-f1 mRNA expression of corn oil and / or CCly in rats.
The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean = S.D..
The one time point data were compared with relative control group. ** P <

0.01, ***P <0.001 compared with control group.
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Fig 33. The COX-2 mRNA expression of corn oil and / or CCl, in rats.

The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean £ S.D..
The one time point data were compared with relative control group. ***P <

0.001 compared with control group.
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Fig 34. The MATIA mRNA expression of corn oil and / or CCl, in rats.
The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The values are expressed as mean £ S.D..
The one time point data were compared with relative control group. *P <

0.05, ** P <0.01 compared with control group.
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Fig 35. The MAT2A mRNA expression of corn oil and / or CCl, in rats.
The carbon tetrachloride or corn oil was orally administered to rats and the
three time points were week 2, 4, 8. The valuess are expressed as mean +
S.D.. The one time point data were compared with relative control group.

*¥#%P <0.001 compared with control group.
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H. E. stain (100X) S.R. stain (100X) a-SMA stain (100X)

Fig 36. The histology and immunochemistry staining result of corn oil

and / or CCl, treated rat liver.

The 1 left column were H.E. staining; the 2 left column were sirius red

staining; and according a.-SMA staining.

The according cells were the control group, week 2 CCl,, week 4 CCl,, week

8 CCly, week 2 corn oil (10 ml/kg), week 4 corn oil (10 ml/kg) group, and

week 8 corn oil (10 ml/kg).
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Fig 37. Effect of MDA on primary HSC viability induced by TGF-$1.
The cells were pretreated with TGF-B1 (1 ng/ml) initially for 24 hr. After
pretreatment MDA (10'4, 10, 10°°, 10'7M) were added separately for 24, 48,

72 hr. The valuess are expressed as mean + S.D.. "P<0.05,"P<0.01,"p <

0.001 compared with control group at the same time period. **P < (.01,

*#%P <0.001 compared with TGF-B1 group at the same time period.
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Fig 38. Effect of 8-is0-PGF,, on primary HSC viability induced by TGF-
p1.

The cells were pretreated with TGF-1 (1 ng/ml) initially for 24 hr. After
pretreatment 8-1s0-PGF,, (10'4, 10>, 10°, 10'7M) were added separately for
24, 48, 72 hr. The valuess are expressed as mean = S.D.. The one time point
data were compared with relative control group. P < 0.001 compared with
control group at the same time period. **P < 0.01, ***P < 0.001 compared

with TGF-B1 group at the same time period.
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Fig 39. Effect of 15-keto-PGF,, on primary HSC viability induced by

TGF-1.

The cells were pretreated with TGF-B1 (1 ng/ml) initially for 24 hr. After
pretreatment 15-keto-PGF,, (10, 107, 10, 10"M) were added separately

for 24, 48, 72 hr. The valuess are expressed as mean = S.D.. P <0.05,"pP<

0.01, ™ P < 0.001 compared with control group at the same time period. **P

<0.01, ***P <0.001 compared with TGF-B1 group at the same time period.

134



I Control
[ TGF-B1 Ing/ml

120 Bl MDA 107 M

1 MDA 10°M
" BN MDA 10° M
100 - # # # BN MDA 10°M
# # #
- # #
I T T % %
3 80+ T I .
<
>
B
= 60
3
>
3G 40 -
20
0 | | | | | | | | | | | |
24 hr 48 hr 72 hr

Fig 40. Effect of TGF-p1 or MDA on primary HSC viability.

The cells were treated with TGF-B1 (1 ng/ml) or MDA (10, 107, 10, 10"
M) were added separately for 24, 48, 72 hr. The valuess are expressed as
mean + S.D.. ™ P < 0.001 compared with control group at the same time
period. * P <0.05, **P <0.01 compared with TGF-B1 group at the same

time period.
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Fig 41. Effect of TGF-B1 or 8-iso-PGF,, on primary HSC viability.

The cells were treated with TGF-B1 (1 ng/ml) or 8-iso-PGF,,(10™, 107, 10°,
107M) were added separately for 24, 48, 72 hr. The valuess are expressed as
mean + S.D.. P < 0.001 compared with control group at the same time
period. *P <0.05, **P < 0.01 compared with TGF-B1 group at the same

time period.
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Fig 42. Effect of TGF-p1 or 15-keto-PGF,, on primary HSC viability.
The cells were treated with TGF-B1 (1 ng/ml) or 15-keto-PGF,, (10, 107,
107, 10'7M) were added separately for 24, 48, 72 hr. The valuess are
expressed as mean + S.D.."*P < 0.001 compared with control group at the
same time period. *P < 0.05, **P < 0.01 compared with TGF-B1 group at

the same time period.
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Fig 43. The Western blot result of a—SMA expression of primary
hepatic stellate cells.

The cells were pretreated with TGF-B1 (1 ng/ml) initially for 24 hr. After
pretreatment MDA, 8-i1s0-PGF,,, 15-keto-PGF,, (10'4M) were added
separately for 48 hr. The valuess are expressed as mean + S.D.. P <0.001

compared with control group.
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E.|-keto-PGFx [ 00uM
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Fig 44. The confocal result of primary hepatic stellate cells.

A: control group. B: TGF-f1 1 ng/ml treated 48 hr.

C, D, E: MDA, 8-15s0-PGF,,, 15-keto-PGF,, (100 uM) treated.

F: fully active phenomenon of HSC.

G: TGF-B1 10 ng/ml treated 48 hr and the contracted slide picture above is
indicative of the autofluorescence distinction feature of HSC.

H, I, J: TGF-B1 (1 ng/ml) pretreated 24 hr, after MDA, 8-is0-PGF,,, 15-
keto-PGF,, (100 uM) were added separately for 48 hr.
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Fig 45. The Annexin-V staining for primary early apoptosis in hepatic
stellate cell.

The percentage of annexin-V positive cells, resembling the apoptotic faction.
A: control group. B: TGF-B1 1 ng/ml treated 48 hr.

C, D, E: MDA, 8-1s0-PGF,,, 15-keto-PGF,, (100 uM) treated.

F, G, H: TGF-B1 (1 ng/ml) pretreated 24 hr, after MDA, 8-is0-PGF,,, 15-
keto-PGF,, (100 uM) were added separately for 48 hr.
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Fig 46. The Annexin-V stsining for primary hepatic stellate cell early
apoptosis. The left side cells were pretreated with TGF-B1 (1 ng/ml) initially
for 24 hr. After pretreatment MDA, 8-is0-PGF,,, 15-keto-PGF,, (10’4M) were
added separately for 48 hr. The right side cells were treated with MDA, 8-iso-
PGF,,, 15-keto-PGF,, (10'4M) were added separately for 48 hr. The valuess are
expressed as mean = S.D.. ***P < (0.001 compared with TGF-B1 group.
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Table 12. Primer sequences for PCR amplification. (AFEF)

mRNA Primer sequence Length
(bp)

Collagen (al)(I) Sense 5'CGA CTA AGT TGG AGG GAA CGG TC 3' 182
Antisense 5' TGG CAT GTT GCT AGG CAC GAC 3'

TGF-pl1 Sense 5' TAT AGC AAC AAT TCC TGG CG 3' 162
Antisense 5' TGC TGT CAC AGG AGC AGTG 3'

MATIA Sense 5' AAA TGA AGA GGA TGT TGG TG 3' 264
Antisense 5' ATT GTG TTG GCA CAG AGA GAT GA 3

GAPDH Sense 5' CTT CAT TGA CCT CAA CTA CAT GGT CTA 3" 99

Antisense 5' GATG ACA AGC TTC CCATTC TCA G 3
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Table 13. Effect of AFEF on the activities of serum ALT in CCls-treated

mice at 3, 6 and 9 weeks.

Drugs Dose ALT (U/L)
(g/kg) Week 3 Week 6 Week 9
Control - 35.9+3.8 340+73 33.4+10.7
CCly+HO0 - 5743 +£56.7%  759.0 £322.6™  650.6 + 170.9"
+ AFEF 0.5 420.4 +159.2%* 543841662  440.9 +221.2%
1.0 310.3 +£109.3%%% 331.0+ 108.3%** 464.6 + 194.3*

Data are mean + S.D.. (n=10). "P < 0.01 compared with control group.

*P<0.05, **P<0.01, ***P<0.001 compared with CCl;+ H,O group.
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Table 14. Effect of AFEF on the hepatic hydroxyproline and

malondialdehyde in CC,-treated mice.

Drugs Dose Hydroxyproline Malondialdehyde
(g/kg) (ug /g tissue) (nmol /mg protein)
Control - 490.5 £ 76.1 3.6+0.9
CCly + H,0 - 691.0 +167.1" 4.7+0.3"
+ AFEF 0.5 622.9+51.8 46+03
1.0 552.2 +79.0* 3.9+0.3%*

Data are mean + S.D.. (n=10). “*P < 0.01 compared with control group.

*P <0.05, **P <0.01 compared with CCl; + H,O group.
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MATIA
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Fig 47. Effects of AFEF on hepatic mRNA expression of MATIA,
collagen (al)(I) and TGF-BI in CCl-treated mice.

(A) Representative RT-qPCR amplification products of MATIA, collagen
(al)(l) and TGF-pI in CCly-treated mice. (B) Densities of collagen (al)(I),
collagen (al)(lll), TGF-f1 and MAT2A relative to GAPDH mRNA levels
were analyzed by computerized densitometory and are expressed as
MATIA/GAPDH, collagen (al)(l)/GAPDH and TGF-p1/GAPDH ratios,
respectively. Data are expressed as the mean = S.D. (n=10). P < 0.001

compared with the control group. *P < 0.05, **P < 0.01, compared with the
CCly + H,0O group.
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H.E. stain Sirius Red stain

Fig 48. Treatment with AFEF improved the histology of CCl,-treated
mice liver.

(A-C) H.E. staining; (D-F) Sirius red staining. A, D: control group; B, E:
CCly + H,0 group; C, F: CC4 + AFEF (1.0 g/kg) group.
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Table 15. Primer Sequences for PCR Amplification. (EHD)

mRNA Primer sequence Length
(bp)

Collagen(al)(l) Sense 5° CGA CTA AGT TGG AGG GAA CGG TC3* 319
Antisense 5° TGG CAT GTT GCT AGG CAC GAC¥®

Collagen(al)(1lI)  Sense 5’ CGA GGT GAC AGA GGT GAA AGA 3’ 336
Antisense 5> AAC CCA GTA TTC TCC GCT CTT 3’

MATIA Sense 5' CGG TAG GAA AAG GGC ATCC 3 270
Antisense 5' GGG ACT GTT GCT CCA GAA CC 3’

MAT2A4 Sense 5> GCA TCT GCG CCC TCC GCA GT3® 420
Antisense 5° GTG ACT GTT GTT CCA AGG CA3’

GAPDH Sense 5° TGT GTC CGT CGT GGA TCT GA 3° 76

Antisense 5° CCT GCT TCA CCACCTTCTTGA 3’
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Table 16. Effect of EHD on the activities of plasma ALT and AST in

CCl,-treated mice.

Treatment Dose Activity (U/L)
(g/kg) 3 Weeks 6 Weeks 9 Weeks
ALT
Control - 352+4.8 33.0+6.5 34.4+9.6
CClL+H,0 - 382.9 32,7  632.5+240.0"  867.6 +203.0"
CClL,+EHD 0.5 154.9 £ 40.9%%* 6222 +192.0 608.0 + 334.5
1.0 103.2 +£28.8%*%*  418.8 + 80.4* 588.4 +251.5%
AST
Control - 67.6 +6.8 69.9 % 6.5 68.0 + 14.7
CCly+HO - 259.7 +46.8"%  313.7+80.1" = 476.4+167.5™
CClL4+EHD 0.5 1482 +41.2%%%  347.4+196.8 352.6 + 168.6
1.0 1182 +£23.4%%% 1956 +63.2%%  310.4 +49.1*

All values are mean + S.D. (n = 10). P < 0.001 compared with the control

group.
*P<0.05, **P<0.01, ***P <0.001 compared with the CCl, + H,O group.
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Table 17. Effect of EHD on the hepatic malondialdehyde and

hydroxyproline in CCly-treated mice at 9 weeks.

Drugs Dose Malondialdehyde Hydroxyproline
(g/kg) (nmol / mg protein) (ug/g tissue)
Control - 1.0£0.2 566.8 + 163.5
CClL+H,0 - 1.6+ 0.1 944.3 +234.0"
+ EHD 0.5 1.3+0.2% 732.9 £149.1*
1.0 1.1 £ 0.1%** 704.9 £ 78.0%*

All values are mean + S.D. (n = 10). P < 0.01 compared with the control

group. *P <0.05, ***P <0.001 compared with the CCl,+H,0 group.
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Table 18. The pathological score of CCly-induced chronic liver damage

in mice.
Treatments Dose Fibrosis Necrosis
@kg) o 1 2 3 4 Average 0 2 3 4 Average
Control - 10 0 0 0 O 0 10 0 0 O 0
CCly + H,O - 0 01 3 6 3.5 0 1 45 3.4
CCly+ EHD 0.5 0 0 2 5 3 3.1 0 2 4 4 32
10 0 0 2 8 0 2.8% 0 37 0 2.7%

* p <0.01 compared with the CCl4+ H,O group.
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Fig 49. RT-qPCR analysis of collagen (al)(l), collagen (al)(I1l), MATIA
and MAT2A4 in CCl-treated rat liver tissue.

Results are expressed in arbitrary units, and data are mean + S.D. (n=10). "P
<0.05, P < 0.01,"P < 0.001 compared with the control group. *P < 0.05,
*¥*#*%P <0.001 compared with the CCl, + H,O group.
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Fig 50. Treatment with EHD improved the histology of CCl,-treated rat
liver.

(A-C) H.E. staining (100X); (D-F) Sirius red staining (100X). (A, D) control
group; (B, E) CCl, + H,0 group, showing gross necrosis, broad infiltration
of lymphocytes around the central vein, and fibrosis ; (C, F) CC4 + EHD (1.0
g/kg) group, showing a reduction in gross necrosis, broad infiltration of

lymphocytes around the central vein, and fibrosis.
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Table 19. Primer sequences for PCR amplification. (FSAP)

mRNA Primer sequence Length

MAT2A4 Sense 5’ GCA TCT GCG CCC TCC GCA GT 3’ 420
Antisense 5° GTG ACT GTT GTT CCA AGGCA ¥

Collagen (al)(1) Sense 5'GGT CCC AAA GGT GCT GAT GG 3' 182
Antisense 5' GAC CAG CCT CAC CAC GGTCT 3'

Collagen (al)(Ill) Sense 5'CGA GGT GAC AGA GGT GAA AGA 3' 336
Antisense 5' AAC CCA GTA TTC TCC GCT CTT 3'

TGF-pl1 Sense 5' TAT AGC AAC AAT TCC TGG CG 3' 162
Antisense 5' TGC TGT CAC AGG AGC AGTG 3'

MMP- 13 Sense 5’ GCA TGA AAA CTG TGG GGA GT 3’ 112
Antisense 5° AGC TGA AAT CTT GCC TTG GA 3°

TIMP -1 Sense 5’ TCC CTT GCA AAC TGG AGA GT 3~ 140
Antisense 5> AGC TGA AAT CTT GCC TTG GA 3~

GAPDH Sense 5’ TGT GTC CGT CGT GGA TCT GA 3’ 76

Antisense 5’ CCT GCT TCA CCA CCT TCT TGA 3
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Table 20. Effect of FSAP on the activities of plasma AST and ALT in
CCly,-treated rats.

Treatment Dose AST ALT Albumin
(mg/kg) (U/L) (U/L) (g /dL)

Control - 72.1+43 37.6+2.0 3.56+0.12

CCly+ H,0 : 1348.7 +476.5  1123.6 £326.2"" 242 +0.21"

CCly + FSAP 200 1203.9+412.4 1077.8 £278.4 2.85+0.43%*

400 875.0 £ 130.4* 781.0 £284.2* 3.18 £0.27**

All values are mean + S.D. (n = 10). P < 0.001 as compared with control

group. *P <0.05, **P <0.01 as compared with CCl, + H,O group.
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Table 21. Effect of FSAP on weights of liver and spleen, and number of

ascites in CCl,-treated rats.

Treatments Doses Liver Spleen Ascites
(mg/kg) (2) (2 (No.)
Control - 144+1.6 1.0+£0.2 0
CCly + H,0 - 11.9 +2.6" 25+07% 6
CCly + FSAP 200 16.0 £2.1%* 24+0.6 5
400 16.5 £ 1.6%** 1.7+ 0.3* 2

All values are mean + S.D. (n = 10). "P < 0.05, ™ P < 0.001 as compared
with control group. *P < 0.05, **P < 0.01, ***P < 0.001 compared with
CCly + H,0O group.
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Table 22. Effect of FSAP on hepatic protein, malondialdehyde and
hydroxyproline in CCly-treated rats.

Treatment Dose Protein Malondialdehyde Hydroxyproline
(mg/kg) (mg/g tissue)  (nmol/mg protein)  (ug /g tissue)
Control - 249.8 £ 18.9 32£05 5932 +119.5
CCL+H,0 - 158.4 + 15.0"" 4.7+0.8™  2003.6 + 422.8"
CCl4 +FSAP 200 177.6+11.2* 4.0£0.6. 1845.2 + 385.9
400  182.4 +7.6%* 3.8+0.3* 1614.9 + 307.6*

All values are mean + S.D. (n = 10). “P < 0.001 as compared with control

group. *P <0.05, **P <0.01 as compared with CCl,+ H,O group.
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Fig 51. Effect of FSAP on the hepatic mRNA expressions of MAT2A,
Collagen (al)(1), and Collagen (al)(I11) in CCly-treated rats.

Fragments are amplified by RT-PCR (A). The expression levels of MAT2A
(B), collagen (al)(1) (C), and collagen (a1)(11]) (D) mRNA were quantified
using RT-qPCR. Values are normalized to GAPDH mRNA expression. “*P
< 0.001 compared with control group. *P < 0.05, **P < 0.01, ***P < 0.001
compared with the CCl, + H,O group.
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Fig 52. Effect of FSAP on the hepatic mRNA expressions of TGF-£I,
TIMP-1 and MMP-13 in CCl,-treated rats.

Fragments were amplified by RT-PCR (A). The expression levels of TGF-
Pl (B), TIMP-1 (C), and MMP-13 (D) mRNA were quantified by RT-qPCR.
Values are normalized to GAPDH mRNA expression. ""P < 0.001
compared with control group. *P < 0.05, *P <0.01, ***P <0.001 compared
with the CCl, + H,O group.
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Fig 53. Treatment with FSAP improved the histology of CCl,-treated
rat liver.

H.E. staining: A, control group; B, CCl; + H,O group; showing fatty change,
inflammatory cell infiltration and necrosis. C, CCly + FSAP (400 mg/kg)
group; showing a marked reduction in fatty chnges, inflammatory cell
infiltration, and necrosis. Sirius red staining: D, control group; E, CCl, +
H,0 group, showing micronodular formation and complete interconnection
of septa with each other. F, CCl; + FSAP (400 mg/kg) group, showing a

marked reduction in fiber deposition.
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Table 23. The pathological score of CCly-induced chronic liver damage

in rats.

treatments Doses Fibrosis Necrosis
(mg/kg) — + ++ -+ 4+ — 4 A A

Control - 100 0 0 O 1000 0 O

CCl4 +H,0 - 000 3 7 001 4 5

CCl, +FSAP 50 000 2 8 001 3 6
200 002 4 4 003 4 3
400" 00 4 4 2 005 4 1

Grade designation of the histological findings: (—) normal, (+) very slight,
(++) slight, (+++) moderate, (++++) severe. Each value is the number of
animals with grading changes. *P < 0.05 as compared with the CCl, group

for fibrosis. "P < 0.05 as compared with the CCl, group for necrosis.
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2. Sigma-Aldrich, USA : glutathione

= ~ % &% FSSC
FSSCd 8 1 ¥ B EF T2 F FREGFTEFAT Y o
*EER* A4 S cerevisiae YA03083 & iE 1) i3 AR (s e o T A

AR o fEA T EBRSH Y o AR A N ARG oSN %
P ARAABRRZRRY FHARBT > cEkBEF EFHFTF
[(NH,),SO04 4 g/l © KH,PO,4 6 g/l » MgSO,.7H,0 1 g/l] » S e 4
B AR ERPE S RICEAIE  EEACH P L o
2 UBBARRITAPIRRY ARG E

D S RIEFERTTALTREGEFAL Y S LB AR
B drresds s sz £ #47% % 5 FSSC 7 7 5245 113 mg/g -
z ~ o

® % Wistar 2804 % & > 8 & 250-300 25 > fLp R 7F kb 4~
%ﬁaﬁﬁﬁ%uo%%% BIF22E3C - APFHER S5+£5% 0 kR
12 )R 12 ) pFag(S =82 T2 = Btk 0 pd AR 2

I~ed PRFEFZREFENE
ARz FCRFERBIEG > 2 N 4o ¥ o F i o FSSC |
205 & 1.5 gkg #E > 5 % v RN o RPPF > 5 R B IFRIT S L

=
)‘P}
Iy
i
1T,
=

oy B RA CERE
e B 2o R a3 N s Aok = F frif > 18 P %5 alanine

aminotransferase (ALT) ~ albumin ~ globulin °

181



SO R TEF YA s R FieigAoRp s BRIE
B EAoy - R ATk e
A~ mRNA £ R4 7
T & H; A F = F AT it o & 47 & ¥ i methionine
adenosyltransferase 14 (MATI1A), methionine adenosyltransferase 24
(MAT2A), collagen (al)(l) > transforming growth factor-fpl (TGF-pI),
matrix metalloproteinase 13 (MMP-13) A4 tissue inhibitor of
metalloproteinase 1 (TIMP-1) » 7% 3l 3 4o = L w #75)] o
1~ RER*
“*”%)ﬁaﬁli%«/f@ﬂ" Fooodem A o EFRA G R B R
(Hematoxylin §= Eosin stain) % % j3 % =% ¢ (Sirius Red stain) - 12
PR I AR Y S
R REIE§ IO e (U
Loy gl
Hdp %% 0L BE (mean) + 2% K £ (standard diviation >
SD) %77 » 53t Nde@marik o 2 P ELY 0.05 &7 ARFE Y E G
BEAR -
25
N BHFHE R AL ETRS KR
FhHe F PRDS ML RPN w5 e
fre F L+ FSSC 22 B> MEAP AL L - ¥ ~Fafpflede §
LR ek E o w5 455.0£16.5 fv407.7£31.6 g(P<0.001) -
& CRFIE S P AR TR S > o § TR 2
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BEE o A B DR e 55% fo 100% (% = +1 ) FSSC 1.5 g/kg
P RETE M Fe g (R A ) e TR R E

dode 2 T 0T 0w g CRGIE TR LY g L EFH
G RE o F PR EZ PR OKEP RS B E 6.8% 0 A b3
FSSC1.5gkg‘etrw & Pt dpst » P AE'S 3K E 2.8% o
S~ R RA R

Yok D AT o w & CREEOE G 0 & Y ALT B
B 4R B o FSSC 1.5 g/kg 2P Ap s M Flw & 1B A 3 4 ih ALT 7%
.}34'_ °

ek 2 AR e g e B Fd PR Z G v/
& 7 ¥ F-¢ (albumin/globulin » A/G) + G F? & K03 & %2 o FSSC 1.5
ghkg e Aricd Flo & i pa F e S d Fod B oo Fod Ja Tk 0
EFE e
2 RS CAS > B P A RR s E

SR §FCRFAFI G B A R o, i L AR
BRE¥HR B - LB 4 X 77.5%F 123.5% - FSSC 1.5 g/kg e &2 n
Fadpee o PRI SO Rp e B A A
17.4% 4r 26.3% o

drde = ST o ow F OV RGIE 2 R 0 § EPIFR Y
ZR e M Birdledpt 8K 34 % - FSSC 1.5 mgkg 2R ¢ P &
Bt Fle & A Mhks 3R o
o SFERERAFIZRA

MATIA 4 MAT24 7 mRNA £ .2 % » 4oBlT L v A¥r4 7 o
MATIA B %% 4B L v B 4o MAT2A Bi- %% 4Bl L v C
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T oo MATIA § 2 00 % £ 3 075 > v § 1 B o MATIA % 1%
ER A 22% 0 Zrw g g egprt > FSSC 1.5 g/kg & a3 4 29.2%:
MATIA # 3 o MAT24 RIE &P T @4 ¢ 23 > v & Pt e eh
MAT2A4 4 5.7 B 8 * 424 8 246% » @ FSSC 1.5 g/kg & » #1w & 1t pt
Aprt P E"E K 31.9% o

collagen (al)(I)fv TGF-pl sk %1% B > 4oBT 1 A#x o £
it {8 %% > collagen (al)(Dsn2 3 > 4oBlI + I B #7 fv TGF-pI # I
Pl 4B T + 1 C#7m o ¥R 2 avF5 collagen (al)(l) 4w TGF-pI h%
BARZER Moo w & 1B W collagen (ad)(I) o TGF-PI 4 P & % >4
B 0 207% v 150% « @ FSSC (1.5 g/kg) £w & fCa o dn it @ BT % 05 »
i u] 2_51.6% fr 52% -

MMP-13 4e TIMP-1 crzk F1& B> 4Bl T - = A 577 > 14183

i

% > MMP-13 (Bl I + = B) o TIMP-1 (BlT + =+ C) e MMP-13 jc
TIMP-1 32 ¢ % ¥ 2@ &3 o MMP-13 o & P piled 2 3 374
i 50% o B FSSC (1.5 gkg)z 6 » 2w & i ‘e dpit € %3 80% ©
r & Cp e TIMP-1 % B > 4R 2 180% > @ & * FSSC 1.5 g/kg 2
0 B g peApt PIEE K 32.1% -

3
=
2
p
R
fé

Tk BTG RRESET Y L ERE G e i
MR LE PR R ) BT - Bem FSSC LS
g/kg feic tE Mw & b phslAe g an gt~ B L folwre o 1FA) 0 Ao R

I Coditis8Edrdk - L2 ir7 o
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NI C 1D T S A= *%’?U;ﬁ Q3 Hw|EE i 2
LR 0 deBlT -~ B R o Gw g MG FL TRl > Vg 3p
Mehizd gz A58 ¢ [pg s 0 @ £ @ FSSC (1.5g/kg) & 0 4r@l7
NCHT o SRR R P RN BT B R Aok o L A AET o

BEL

AR 5 BT > FSSC ap F 22 M < Bl 4w & (gl 2 T
AT G o ML A R ERURIL S B B 1 o e (e
AR Ak TR A 47 0 FSSC it i = & 1 A8 2 V75 3 AR e o

£ g e ALT 20 £ 2 4 L2 87 o Fle & )
ARG g AT o i Y ALT A § PR 4 o @
FSSC it P Bg e’ M Flw & (B #f 4cen ALT 7= 1% » 887 FSSC it i i
T E TR o

MATIA & teit ¥ 3750 B & e o 33 FB0E 3 PF - MATIA #
Mg T MAT2A 430 ¢ pcd” o Fle § LR EIFG T A A2
th MAT ehfh FI% 1 > € F] 5 FSSC this i @ se > ipdt % 4 3% 7
FSSC § iR e% o s F A5 &4 FF > FSSC it e & 1
Big & df i o

ST S LR R LR SRR T
o d 30 BRI o f e § RGO PR T
Hod e God 8 E IS o FSSCc P AFchf 4 0t % o BT FSSC it
FTw § PRS- B AR o

AT R d AR R E S FRA B LR AT R
(hyperglobulinemia)Ii % - 5 ¥ %€ ehfr 5 f5°° o fw & % H g1
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VARG Y 0 F R d v /TR B9 (A/G)et 5% 14 o FSSC PP FE e
M § TR A B4 cn AJG W B o 4 ] T ARG L F iy » FSSC ¥

i

Me g PAAEIFRG R LF o TT D pE 5
LI

¥R 0§ WM FATA (5 7 B G g 4Tt § o
R S s E AR ARG K R ST
Mo A AP shw & LR EFR R > L% ¥ 99 4 (hepatomegaly) 1
Z H4e 3K E o FSSC e L Wi~ 2 " i3+ R £ 2 f2 R o d U+ B
% @40 FSSC rgin g w & (315 6795 2

o ALY F AR TR b LR R N ea I AL AN A
Pe TR S 0 A B RITIOR L B 5B T R
%ﬁm%@%moaiﬁawmgﬂmﬁWﬁ%’ﬂ%%%@*°ﬁ
FSSC ic e & MM~ enTi% > B i 5% 5 7% B B eniTa) o

g T BTERGE S R Rn BB A 5o At L
R P EG T e MREy 7RV AR g B4R
AT @k 2 2RY o F e & RGO e el
pr o dragE il g ¢ AR 2 S FSSC &rw & it ptiegpt o P A
" OMOTERIE A IR g > F]pt FSSC ¢ M MRV B R o R A
A d N EL%«?‘?;L% » AV BT ERTE o F S /gzr;i;}ﬁ DR 1L e
P o - AR v g&g*’sgmig4 oq"]L,—}\‘.frBAv\*fr”]B:F-}?;ﬁ‘
Collagen (al)(Den# B2 5% > B 5 &1 FSSC g ¥ 1> L Flen
R o

% 18 TGF-Bl 7& ( ek k% gé‘;%ﬁéﬁ:@m’?é ?}F’E*’Ffr ' 3 4o
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o serPte Ak AR B HCS 307 ug R TGF-fI i
mRNA £ JLE_ 2> Do pogmd g g (v gl e chra 40 0 TGF-SI
% B> @ FSSC Rl B ¥ ' 4 o iohgor FSSC it f5d % i TGF-JI
R o @R R R AR -

PR PR G D B X R R R BT KT e R
Fed peiart 228" A RO RFY §- A2 g Hd
MMP-13 &% 23 &« @ MMP /&1 » % TIMP # 4| o #12 » TIMP-
1l tsaEmm  pFhEEL2 ¢ ez Rk o
vk CEGEET TIMP-1 #3¢+2 » @ MMP-13 437 %' o )l a f&
A F] TIMP-1 4 MMP-13 cr4 L% 3 T 7> g 43RG T 2 5 B o 3

£ FSSC it § »= "8 1 TIMP-1 % SR Avif4e MMP-13 4 3. > & 1 5% 5.4
2

pd AFRE M TEF o Rini e § PRlme 3 Mg aoF
WA B L B en(ER BT e - i i e § R T
Bt B3 RATALMAY  AET RN e § R EG RS 9
HiBg 4> @ FSSC g #rd| Flw & Cpa Wiy Wil F v >
P FE i R e B o

B kS 5T 0 FSSC € % Flw & A 3 40 chehd i
MUBAT 0 B AR AR B LY PRk RUFSSC A & thd A g 0 e s §

= =k

bR A E oS 256%%257 8% o 4 % (5T 45 - P FSSC ¢ H
P A o U R T fRH R EAFIT R 8 o
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Table 24. Primer sequences for PCR amplification. (FSSC)

mRNA Primer sequence Length
(bp)

MATIA Sense 5° CGG TAG GAG AAG GGC ATCC 3 174
Antisense 5’GGG ACT GTT GCT CCA GAGCC ¥’

MAT2A4 Sense 5’ GCA TCT GCG CCC TCC GCA GT 3’ 420
Antisense 5 GTG ACT GTT GTT CCA AGGCA 3’

Collagen (al)() Sense 5'GGT CCC AAA GGT GCT GAT GG 3 182
Antisense 5' GAC CAG CCT CAC CAC GGT CT 3

TGF-pl1 Sense 5'TAT AGC AAC AAT TCC TGG CG 3' 162
Antisense 5' TGC TGT CAC AGG AGC AGTG 3'

MMP- 13 Sense 5’ GCA TGA AAA CTG TGG GGA GT ¥’ 112
Antisense 5> AGC TGA AAT CTT GCC TTG GA 3°

TIMP -1 Sense 5’ TCC CTT GCA AAC TGG AGA GT 3~ 140
Antisense 5° AGC TGA AAT CTT GCC TTG GA 3”

GAPDH Sense 5’ TGT GTC CGT CGT GGA TCTGA ¥’ 76

Antisense 5’ CCT GCT TCA CCA CCT TCT TGA 3
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Table 25. Effect of FSSC on weight of liver and spleen and liver water

content in CCl,-treated rats.

Treatments Doses Liver Liver Water Spleen
(g/kg) (2 (%) (2
Control - 149+1.6 70.2+7.0 1.0+0.1
CCl4+H,0 - 23.1+£25" 750 £2.5" 2.0+ 0.6
CCl4+FSSC 1.5 19.5+4.1%* 72.1£1.9 1.4 +0.3%*
0.5 208+1.3 729+1.3 1.7£0.3

All values are mean + S.D. (n = 10). *P < 0.001 compared with the

control group. *P < 0.05, **P < 0.01 compared with the CCl,+ H,O group.
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Table 26. Effect of FSSC on plasma ALT activity, albumin

concentration and A/G ratio in CCls-treated rats.

Drugs  Doses ALT Albumin A/G
(g/kg) (U/L) (g/dL) Ratio
Control - 39.7£10.7 3.5+£0.1 1.32+£0.1
CCL+H,0 - 1866.4 +781.5" 2.5+03%  0.84+0.2"
CCI4+FSSC 1.5 1195.0 £329.3* 29+0.3* 1.03 £0.1**
0.5 1362.9+451.2 27+03 0.94 £ 0.1

All values are mean + S.D. (n = 10). "*P < 0.001 compared with the

control group. * P <0.05, ** P <0.01 compared with the CCl,+ H,O
group.
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Table 27. Effect of FSSC on hepatic protein and malondialdehtde in
CCl,-treated rats.

Treatments Doses Hydroxyproline Protein Malondialdehyde

(g/kg) (ug /g tissue) (mg/g tissue)  (nmol/mg protein)

Control - 590.5 +121.3 242.8+19.9 1.7+03
CCl4+H,0 - 1048.0 + 254.7" 160.3 + 123" 3.8+ 1.6™
CCL+FSSC 1.5  799.8 + 163.1%* 192.1 + 19.0%** 2.6+03*

0.5 865.8 £132.1 168.2 £8.2 2.8+0.6

All values are mean + S.D. (n = 10). P < 0.001 compared with control

group. *P <0.05, ** P <0.01 compared with CCl, + H,O group.
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Table 28. Effect of FSSC on CCls-induced liver fibrosis in rats.

Drugs Doses Fibrosis Average
(gkg) - + ++ A

Control - 1000 0 O 0

CCly+ H,O - 001 2 7 3.6

CCly + FSSC 1.5 0 06 3 1 2.5%*
0.5 002 4 4 3.2

Grade designation of the histological findings; (—) normal, (+) very slight,
(++) slight, (+++) moderate, (++++) severe. Each value is the number of

animals with grading changes. **P < 0.01 compared with CCl, + H,O

group .
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FSSC 1.5 g/kg FSSC 0.5 gke

A. Control cCly + CCle F CCle
420 bp MAT14
270 bp MAT24
77 bp GAPDH
B. C.
= -
= , 8
c B
=% =
e [=%
- 5
E g
Control  H:0  I.5g/kg 0.5g/kg Control  H:0  1.5g/ke 0.5g/ke
FSSC FSSC
CCl CCl

Fig 54. Effect of FSSC on the hepatic mRNA expressions of MATI1A4 and
MAT2A in CCl -treated rats.

(A) RT-PCR analysis of MAT1A and MAT2A expression in control rats, in
CClg-treated rats, and in rats treated with CCl,+ FSSC (1.5 or 0.5 g/kg).
Expression of the amplified fragment corresponding to GAPDH is shown for
comparison. (B) Densitometric analyses of MAT1A4 expression after
normalization against GAPDH. (C) Densitometric analyses of MAT2A
expression after normalization against GAPDH. Data are expressed as the
mean of ratio = S.D. (n = 10). P < 0.001 compared with the control group.

*P <0.05, **P <0.01, ***P <0.01 compared with the CCl, + H,O group.
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FSSC 1.5 g/kg FSSC 0.5 gke

A Control CCls + CCls + CCls
319 bp Collagen alil)
162 bp TGF-plI
77 bp GAPDH
B. g
3
3 I = r—
O k=
o E
= Ko
= =]
= =
o (=]
& g —
5 &
=< b
Z =<
~ <
= = o o
Control H:.O 1.5gkg 0.5gkg - Control  H.O 1.5gkg 0.5gkg
FSSC FSSC

CClL CCL

Fig 55. Effect of FSSC on the hepatic mRNA expressions of Collagen
(al)(I) and TGF-BI in CCl-treated rats.

(A) RT-PCR analysis of the expression of Collagen «l(I) and TGF-pI in
control rats, in CCly-treated rats, and in rats treated with CCly + FSSC (1.5
or 0.5 g/kg). Expression of the amplified fragment corresponding to GAPDH
is shown for comparison. (B) Densitometric analyses of Collagen al(I)
expression after normalization against GAPDH. (C) Densitometric analyses
of TGF-pl expression after normalization against GAPDH. Data are
expressed as mean of ratio + S.D. (n = 10). " P < 0.001 compared with the

control group. ***P < (.01 compared with CCl, + H,O group.
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FSSC 1.5 gke FSSC 0.5 g/ke
A. Control CCl +CCly +CCl

112 bp MMP-13

77 bp

GAPDH

mRNA expression of MMP-13
i
mRMNA expression of TIMP-1

Control H:0 1.5ghke 05gke Control H:0 1.5gke 05gke

FSSC FSSC

ccl CCl

Fig 56. Effect of FSSC on the hepatic mRNA expressions of MMP-13
and 7IMP-1 in CCl -treated rats.

(A) RT-PCR analysis of MMP-13 and TIMP-1 expression in control rats, in
CClg-treated rats, and in rats treated with CCl,+ FSSC (1.5 or 0.5 g/kg).
Expression of the amplified fragment corresponding to GAPDH is shown for
comparison. (B) Densitometric analyses of MMP-13 expression after
normalization against GAPDH. (C) Densitometric analyses of TIMP-1
expression after normalization against GAPDH. Data are expressed as the
mean of ratio + S.D. (n = 10). P < 0.001 compared with control group.

*P <0.05, ***P <0.01 compared with CCl;+ H,O group.
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Fig 57. Liver histopathology of the study rats (HE stain).

(A) Control group; (B) CCl,+ H,O group, showing fatty change,
inflammatory cell infiltration and necrosis was observed. (C) CCl, + FSSC
(1.5 g/kg) group, showing a marked reduction in fatty chnges, inflammatory
cell infiltration and necrosis. (D) CCl, + FSSC (0.5 g/kg) group.
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Fig 58. Liver histopathology of the study rats (Sirius Red stain).

(A) Control group; (B) CCl,+ H,O group, showing micronodular formation
and complete interconnection of septa with each other; (C) CCl, + FSSC
(1.5 g/kg) group, showing a marked reduction in fiber deposition. (D) CCl, +
FSSC (0.5 g/kg) group.
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%2 F(Saccharomyces cerevisiae) % % ¥

s
.
s

acetaminophen 2 bromobenzene 3 ¥ % [ 974F i§
2 B
® 3
WO RS B ALd pE* ) (Saccharomyces cerevisiae)m % 0 i i
% FSSCo i A s 47 * Bas rient 770 37 S dp o)
A R AR o LACTIFRIREE 0N T v oy
Fg4 o 5 3R 4 4p 0 & bromobenzene # F R 0 £k NER €
T g 265
B IR R R S mre i o Ao o A el e & P T
2B g EN o AF T AR P PEFEHB IR P O
acetaminophen = bromobenzene 3 !4z & M3 5 8. F 5 FFEIE* o
Acetaminophen %5 % 5% cytochrome P450  # #& 24 N-acetyl-p-
benzoquinoneimine (NAPQI) > 5 i& % 7 NAPQI A 2 pF ¢ £ 375K J-v
= ﬁuj R~ B%T

. .. \ 266 a [
2453 = F 4 - Bromobenzene ¥ 1 ¥ ¥ A4 > X T

cytochrome P-450 H3#fis 2 A 4= > ¢ S FRehd-v % &5l 43 |2
b i

1. Sigma-Aldrich, USA : acetaminophen > bromobenzene *
acetylcysteine * o—phthaldehyde (OPD) > N-ethylmaleimide © EDTA
2. Randox, Germany : GSH peroxidase (GSH-Px) ~ GSH reductase (GSSG-

Rd)
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3. Cayman, USA : GSH transferase
= ~ FSSCH¥EH#

G 1 5 BT TR Eend #f - F - FSSC & HPLC
TEAITE T 5 30% AR PP o & % 5 4 FSSC 14 3 ke
%ﬂia“%i—%f& o/ BE 10 2 HERS 0l ml FE HEBRES
acetylcysteine = Fo 4% 12 3 33 AR fe B & IR o
E 3 4

% szl BALB/c ] & Bp ML M rF b Faz 7y e
SO B RFFHRBFRAZFEL P L c ARRTRB AT 22+3C 0 ApH
R S5+£5% 0 kRS 12 FR 12/ Fa(S - R T X gha)
TRB 0 pd AKEHES o
= ~ Acetaminophen % % /| 8 & [£973F §

@ HE N 22 nenit B A E BALB/C ol Bl BB TR Y =
BAE (0.5~1.0~2.0mg/kg %8 &) » 12 acetylcysteine (1.0 g/kg $8 €)=
THBEY  REHRFPFTLSECHES 4R o BFFEGT -G 5 53K
A RERSFL 40 4 & % Zo ¥R e L B d T b
acetaminophen 500 mg/kg %2 € - acetaminophen ;3 &{s 7 -] FF » /| Bl en
B ATIFRASE S N de ¥ 2 R ot

REWFEG
%?WéJ22mmm%$EBMBk+Q’$$%?%?E%

\+

I ~ Bromobenzene # % -J

A& (0.5~1.0~2.0mgkg ¥ £) > 11 acetylcysteine (1.0 g/kg 8 £) =
HREY cGv S 43 BHFBFa-dte % 5 XL g% R

40 & 45 o ",’TT Zo ¥R s 2w A 0.3 mol/l bromobenzene (7%
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Eefffie) > H4 £ 0.1 ml/10g > 36 SRS 3 FRAERD 5 16
| RER Y o AP & RIOFHRAIL S ek 2§ o
A o ;rjt;}_ iv & 5%
B AR Nk = F Til > RRIE P 5 AST ~ ALT »
=~ PR glutathione(GSH 2 GSSG) z £ R T
W e GSH 2 GSSG ¢ £ip] % i3 Hissin o Hilf **¢h-
2 FEPOERRE R 0.5 o 4e o Sml e 115% KCLig ik > 1351832
Fitte » 2~ 1ml mira‘ﬁ% » v »~ 1 ml trichloroacetic acid 10% > ;& & 53
&5 12 3000 g v A 15 A48 o B RA] GSH gl & > 2 0.01 ml * F
7% > 4v ~ 0.18 ml phosphate-EDTA * =% » 2 37@# e @ e 0.01 ml o—
phthaldehyde (OPD; 1mg/ml methanol) - /& & 323 (¢ > 12 ¥ % 420 nm >
o k& 350 nm P2 o ¥ A GSSG R AR ETE B LB 05
ml } % > 4~ 0.2 ml 0.04 mol/L N-ethylmaleimide 30 4~ &2 & » £ 4¢
» 4.3 ml 0.1 mol/L NaOH » & £ 353 15 » B~ 0.01 ml R & /& » 2 {54 2%
4o i iR R A GSH eip] o 12 umole / g wet weight % 71 2. °
A R EEE AP RIE
P E A E o F AT
1 ~ ¥ E % superoxide dismutase (SOD) - catalase -~ GSH
peroxidase (GSH-Px) ~ GSH reductase (GSSG-Rd) -~ GSH
transferase (GSH-T) /& {4.7p] Z_
1. SOD
$ 5§ B & R Aruther = Boyne Mg X gk 3 k(T o BT
205 = 7o 4c ~ 5 ml % =% (0.32 mol/L sucrose ° 1 mmol/L EDTA - 10
nmol/L Tris-HCI » pH 7.4) » m3af #3575 > 12 13600 g % i 4.< 30
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A48 Pt AR 200 % 0 02 RANSOD % e~ 45 « B = & 7 34
50% INT 2 = 5 % — B H i+ o "58 SOD /% 1+ 17 unit/mg protein % 7+ °
2. Catalase
Catalase & 1P| % % 2 Aebi®® e j2 o v ‘F 0.5 2> 5% »

5 ml ¥ #% (0.32 mol/L sucrose °* 1 mmol/L EDTA > 10 nmol/L Tris-
HCl > pH 7.4) » 325355 1 > 12 13600 g % # 4w 30 & 45 > P~
7% 0.1 ml 4 » 3.9 ml phosphate p 7 triton X-100 0.02% % £33 -
e r HyO, 2ml > #0832 25C > A& 240 nm i 2 T R E k5 » & [
10 fyipl- & « A i K(-%F Bz@# 3V 8 375324
+ 1 K=23/tt) (logA/Ay) > 27 Al 5 4t =0FfF23ELE >
Ayt 5ty =25 B2 R R (B o MR catalase i 2 0 12 U/mg protein %
T2 e

3. GSH-Px ~ GSH-Rd

GSH-Px £ GSHR-Rd P 4 Xia’ et & » BosFlo 5 0.5 2 5
v~ 5 ml & ®% (0.32 mol/L sucrose > 1 mmol/L EDTA > 10 nmol/L
Tris-HCl » pH 7.4) » 139 F 852501 > 12 13600 g & & 3w 30 4 48 -
PR AR 100 B 0 S B E WS 4T o
GSH-Px i&{t % % 5% 244 1 umol NADPH # 3 fit % 1 3

»— B E > (U)o s GSH-Px #1221 mU/mg protein # 7 2.
GSH-Rd #M2 & 5% ~45% i lumol NADPH *tZ 2 chE 5 5 -
& ¥ = (U) » #le 5 51 GSH-Rd # 1+ 2 mU/mg protein % 7 2 °
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4. GSH-T
M B 2 AR 45 Xia et al. (1995) 677 % « GSH-T /& 1Rl &
w8 e g o GSH-T iFih 2 & 5% ~ 484 4 S-2,4-dinitrophenyl-
glutathione 7% f¥ % ch& 3 5 - BH = (U) - *Fle sk h GSH-T & 421
mU/mg protein # 7+ 2.
- RER%
sy ¢ HE %6 fri % 23 0 de ¥ 2 00
I O

HIp %% 0T mE (mean) + % 5 £ (standard diviation >

SD) 47 » &3+ fdew St 0 0 Pt 0.05 47 S 24
S* 83w

— ~ FSSC ¥ acetaminophen # % -] & & {7745 § e 58

/| BUPR 7273 %4 acetaminophen 7 -] BF{$ > acetaminophen 4r H,O ‘&
3R RS R ES S A

/|- BUPE i3 bf acetaminophen 7 -] FFE{E o x ’I\mAST ALT #1+
(%= +4)> PEB>E4]%2 o FSSC (0.5 — 2.0 g/kg) 2 * # & 3 {17
" AST ~ ALT 3% % o Acetylcysteine »+ & F e 3% o

| BUME Y21 8% acetaminophen 7 /] PF (S 0 MFREe G K2 B 27
iy CARR S et il £ B (£ = +) e FSSC 2 Acetylcysteine

SR R P LR L B
dode = L - 953 0 o] BUPEYEIE B acetaminophen 7 ) PF1S > AR

1§ 1461 GSSG £ B B A e GSH § 8 22 F24] fo b fp B8 %% % o FSSC
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e 2 ¥ R85 GSSG 2 GSH ehz & 2 & 8 & 3 M andf 4o (8% o
Acetylcysteine » £ 5 Rk o

ok = L = Ar o o] BUPLVEIL Bt acetaminophen 7 o) FFiS o FER
g it ¥ % SOD % catalase =705 [ &2 #4) v fe p? &g *% 4 o FSSC e
FeJ2 i 3 3 95K SOD e 4 > e ¥F catalase /5 [E B M 55 e o
Acetylcysteine ed@ i 3 55 2t 3 fddig L EF A

dod = -z #7130 BUPE YRS B acetaminophen 7 | PF {8 0 BFERR
sk Mg B Fis i3 GSH-Px 2 GSH-Rd - % “#{f2% GSH-T
SIS B e et e PP BE ' 1 o FSSC e g i H 55 R GSH-Px %
GSH-Rd #vE > g #E+ %2 GSH-T % 14 o Acetylcysteine 1/
W= R Z T 3 W Er o

4o@ T -+ 4 #7157 0 acetaminophen #7134 e B A MIFL 0 A
R L PR B s fEEE o FSSC %
acetylcysteine L P A 4 i L s %

FoAERPEE A CLEE

> Acetaminophen % cytochrome P450 34 # N-acetyl-

Acetaminophen £_% * /.t K
% T e 7 20
p-benzoquinoneimine (NAPQI) » NAPQI fv*+%<7 GSH % & fs £ 11 » §

'ﬁﬁ;’mNAPQIﬁr/‘lfﬁgﬁB;‘pﬁ}W ‘z‘LA\ —a—f'3’°'ﬂ“‘ r—g ;ﬁj‘

vk PRing £ 7 04 f2 acetaminophen 314z i FE B2 o pow o * iz
2 J_acetylcysteine > # 7 145 & SH & » A fip #2457 44
##5 » acetaminophen b #3142 & GPF A Y A B GRS o 8 jf;

¥ AST ~ ALT P &g+ 2 > “*,f‘:ﬂf?%‘i 77 GSH ~ GSSG 4 # 7 - FSSC Jr
Acetylcysteine Fe 7 123 HAFERY B H PR T £ £ FF M a iﬁi‘ ¢ AST -~
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Table 29. The effect of FSSC on the activities of AST and ALT in

acetaminophen induced acute liver injury.

treatments Doses AST ALT No. of mice
(gkg) (U/L) (U/L)

Control - 67.5+5.0 325+5.0 6
AMP+H,0 - 3315.0 £ 514.1" 5948.3 + 800.9"" 7
AMP +FSSC 0.5 1563.8 + 1238.2%**  2083.8 £ 1794.3*** 9
1.0 478.8 + 482 .3%** 541.3 £ 542 4%*%* 9
2.0 312.5 £ 190.5%** 300.0 + 168.9*** 9
+ACT 1.0 280.0 £225.3%** 287.5 £ 277.9%** 9

All values are means + S.D. " P<0.001 compared with control group.
*#%P<0.001 compared with acetaminophen + H,O group.

AMP: acetaminophen ; ACT: acetylcysteine
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Table 30. The effect of FSSC on hepatic protein and malodialdehyde

(MDA) in acetaminophen induced acute liver injury.

Treatments  Doses Protein MDA No. of
(g/kg) (mg / g tissue) (nmol/ mg protein) mice
Control - 276.1 £31.6 122+3.2 6
AMP+ H,O - 2544 +42.8 11.7+2.6 7
AMP +FSSC 0.5 262.4+37.3 13.3+4.1 9
1.0 281.0+31.7 129+1.2 9
2.0 2857+ 154 142+1.5 9
+ ACT 1.0 262.4+18.2 134+22 9

All values are means + S.D. “*P<0.001 compared with control group.
*#%P<0.001 compared with acetaminophen + H,O group.

AMP: acetaminophen ; ACT: acetylcysteine
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Table 31. The effect on FSSC on hepatic GSH and GSSG in

acetaminophen induced acute liver injury.

Treatments  Doses GSH GSSG No. of
(g/kg) (nmol/ mg protein)  (nmol/ mg protein) mice.
Control - 23.2+£3.0 10.7£1.5 6
AMP+H0 - 0.8 £0.2" 0.9 £0.2" 7
AMP +FSSC 0.5 3017 34+1.6 9
1.0 6.0 £ 2.9%** 5.7 £2.2%*x* 9
2.0 12 9o gadd ** 6.3 £ 1.6%** 9
+ ACT 1.0 FDAS + Lot 6.3 £3.0%** 9

All values are means + S.D. " P<0.001 compared with control group.
*#%P<0.001 compared with acetaminophen + H,O group.

AMP: acetaminophen ; ACT: acetylcysteine
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Table 32. The effect on FSSC on hepatic SOD and catalase in

acetaminophen induced acute liver injury.

Treatments  Doses SOD Catalase No. of
(g/kg) (U / mg protein ) (U / mg protein) mice.
Control - 7.7+0.3 292+4.5 6
AMP + H,0 - 5.2+0.7% 18.3 + 5.1 7
AMP +FSSC 0.5 6.1 £0.8 19.7+4.0 9
1.0 6.8 + (.8%** 20.7+44 9
2.0 6.6+ 0.5** 24.0+4.5 9
+ ACT 1.0 7.4 £ (.8%** 233+ 1.9%** 9

All values are means + S.D.. " P<0.001 compared with control group.
*#%P<0.001 compared with acetaminophen + H,O group.

AMP: acetaminophen ; ACT: acetylcysteine
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Table 33. The effect on FSSC on hepatic GSH-Px - GSH-Rd and GSH-T

in acetaminophen induced acute liver injury.

Treatments  Doses GSH-Px GSH-Rd GSH-T

(g/kg) (U/mgprotein)  (U/mg protein) (U / mg protein)
Control - 1803.9 +455.6 64.3+£2.7 45+0.5
AMP+H,0 - 804.4 +153.1" 412+ 67" 2.9+0.3"
AMP +FSSC 0.5 1497.0 £ 433 .4** 50.3 £ 5.9% 3.6+1.4

1.0 1661.5 £ 206.8%** 53.8£6.3%* 36+0.8
2.0 1746.6 £ 350.5%** 54.7 £ 6.2%* 4.0£0.4*
+ ACT 1.0 1775.5 £ 385.4%#* 552 & 7.4** 4.0+0.7*

All values are means + S.D. " P<0.001 compared with control group.
*P<0.05,**P<0.01, ***P<0.001 compared with acetaminophen + H,O
group.

AMP: acetaminophen ; ACT: acetylcysteine
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Fig 59. Treatment with FSSC improved the histology of acetaminophen-

treated rat liver. (H.E. satin)

A : Control ; B : acetaminophen + H,O ; C : acetaminophen + FSSC 2

glkg
D : acetaminophen + acetylcysteine 1 g/kg
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Table 34. The effect on FSSC on the activities of plasma AST and ALT

in bromobenzene induced acute liver injury.

Treatments  Doses AST ALT No. of
(eke) (U/L) wry
Control - 65.6+5.0 30.5+£5.0 6
BMB + H,0 - 4068.0 + 1786.2"  4110.9 +2326.2" 8
BMB +FSSC 0.5 3281.1 £3296.3 3234.7 +3858.1 8
1.0 923.7 + 752.4%%* 722.0 £ 576.7** 9
2.0 397.1 + 547 .8%** 305.7 £279.0%* 9
+ ACT 1.0 352.0 £ 436.1** 8514+ 1153.1** 8

All values are means + S.D. "P<0.01 compared with control group.
**P<0.01 compared with BMB + H,O group.
BMB: bromobenzene ; ACT: acetylcysteine
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Table 35. The effect on FSSC on hepatic protein, MDA and GSH in

bromobenzene induced acute liver injury.

Treatments  Doses

Protein

MDA

GSH

(g’lkg)  (mg/ gtissue) (nmol/ mg protein) (nmol/ mg protein)
Control - 282.1£62.5 7.5+5.6 11.7+£0.7
AMP+H,0 - 2408 +13.8  18.8+1.9" 8.6 + 0.5
AMP +FSSC 0.5 254.5+20.6 1531438 10.1 £ 1.1%**
1.0 255.9+183 13.3 £2.7%* 10.2 £ 0.9%**
2.0 261.6 £26.9 8.4 £ 4.3%*x* 11.8 £ 1.0%***
+ ACT 1.0 233.6 £28.0 9.9 +£3.8%* 12.7 £ 0.8**

All values are means + S.D. " P<0.001 compared with control group.

*#P<0.01, ***P<0.001 compared with BMB + H,0 group.

BMB: bromobenzene; ACT: acetylcysteine
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Table 36. The effect on FSSC on hepatic SOD and catalase in

bromobenzene induced acute liver injury.

Treatments  Doses SOD Catalase No. of
(g/kg) (U / mg protein ) (U / mg protein) mice
Control - 7.8 +0.1 222 +2.7 6
BMB + H,0 - 5.2+ 0.8 17.0+ 1.4 7
BMB+FSSC 0.5 6.0+1.6 18.6 +4.8 9
1.0 6.9 +0.3** 20.8+2.6 9
2.0 7 S Qugk * * 194+1.9 9
+ ACT 1.0 5.8+09 129+4.5 9

All values are means + S.D. " P<0.001 compared with control group.
**P<0.01, ***P<0.001 compared with bromobenzene + H,O group.

BMB: bromobenzene; ACT: acetylcysteine
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Table 37. The effect on FSSC on hepatic GSH-Px - GSH-Rd and GSH-T

in bromobenzene induced acute liver injury.

Treatments  Doses GSH-Px GSH-Rd GSH-T
(g/kg) (U/mgprotein ) (U / mg protein) (U / mg protein)

Control - 1291.0+321.1 59.9+5.7 46+1.1
BMB + H,0 - 862.1 + 102.4™ 34.7 +3.9" 1.240.7%
BMB+FSSC 0.5  871.3+198.9 342+8.8 1.8+0.7
1.0 1186241057  46.6+82 1.6+0.8
20 1224441059%  53.7+7.0%* 1.840.7*
+ACT 1.0 1044.6 +323.2 473 +15.7 2.9 +0.3%*

All values are means + S.D. "P<0.01, " P<0.001 compared with control
group. *P<0.05, **P<0.01 compared with BMB + H,0 group.
BMB: bromobenzene ACT: acetylcysteine
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Table 38. The effect on FSSC on hepatic GSH and GSSG in

bromobenzene induced acute liver injury.

Treatments  Doses GSH GSSG No. of
(g/kg) (nmol/ mg protein)  (nmol/ mg protein) mice

Control - 11.7£0.7 6.1£0.2 6
BMB + H,0 - 8.6 + 0.5 6.1+0.2 8
BMB + FSSC 0.5 10.1 £ 1.1%* 6.1 £0.1 8
1.0 10.2 £ 0.9%* 6.0+ 0.0 9
2.0 11.8 £ 1.0*** 6.0+£0.2 9
+ACT 1.0 12.7 £0.8** 64+0.3 8

All values are means + S.D. " P<0.001 compared with control group.
*#P<0.01, ***P<0.001 compared with BMB + H,0 group.
BMB: bromobenzene; ACT: acetylcysteine
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Fig 60. Treatment with FSSC improved the histology of brmobenzene-
treated rat liver. (H.E. satin)

A : Control ; B : Brmobenzene + H,O ; C : Brmobenzene + FSSC 2

glkg
D : Brmobenzene + acetylcysteine 1 g/kg
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