A=

‘WY E
¥ H R

LS i

o4 &£ Sl sk B4 thioacetamide # 3

| BUVFRR R i

Inhibitory effect of Anoectochilus formosanus effective

fraction on thioacetamide- induced liver fibrosis in mice

BERE D e KB



o A& g v F4r 4 thioacetamide 3% 2 /| BUFSRE ‘i
e

B =
M AR S F & RE G s F(AFEF) #t thioacetamide
(TAA) #7133 /] BUFRRE R ek - BABL/c 221 HA{ 4 =
& gl s TAA 2% AFEF & % o ",ft TEAE S A ) BE
= =t d "E ¥ & TAA (200 mg/kg body weight) » 4% 4 ~ i+ - AFEF &
RenfE B9 %4 & 2 - 50 43 AFEF (0.2 & 1.0 g/kg body
weight) o TAA 3% % -] BAFER R > B ol ) 7 + GPT /& b 2~ 375
hydroxypoline 7 &3 4c ~ SFHAPH £ B R 4e ~ L FPEFAMZ BT -
AFEF 2. fee 32 it "% M o 75 GPT Bd: ~ "F5p € & 2 W3
hydroxypoline # £ » 3 v . F*EFfE 2 £ « LR EF hA 474 BT
3 2L i¥* o RT-PCR 4 47877 AFEF it *% X TAA A2 i 5
collagen (al ) (I )~ insulin-like growth factor binding protein %
lipopolysaccharidebinding protein mRNA % I o %3 > ] & v JR AFEF
ie f 33 TAA #73 3 a s it > 7 5 & AFEF £ 3 #7508 L ah

% @ F i Fimie 2 g 3 o



Inhibitory effect of Anoectochilus formosanus effective fraction on
thioacetamide- induced liver fibrosis in mice

Jin-Ru Chuang

Abstract

To investigate the effects of Anoectochilus formosanus effective
fraction (AFEF) on liver fibrosis induced by thioacetamide (TAA) in
mice. Male BABL/c mice were divdied randomely into 4 groups: control,
TAA, and two AFEF groups. Except for mice in control group, all mice
were administered intraperitoneally with TAA (200 mg/kg body weight)
three time a week for 8 weeks . Mice in AFEF groups were treated daily
with AFEF (0.2 or 1.0 g/kg body weight) via gastrogavage throught the
whole experimental period. TAA caused liver fibrosis, featuring increase
in serum GPT activity, hepatic hydroxyproline content, and liver relative
weight; and decrease in serum cholesterol level. Compared with TAA
group, AFEF treatment significantly decreased the activity of GPT, liver
relative weight and hepatic hydroxyproline content; but increased serum
cholesterol concentration. Liver histology in the AFEF-treated mice was
also improved. RT-PCR analysis showed that AFEF treatment decreased
the expression of collagen (al)(l), lipopolysaccharide binding protein
and insulin-like growth factor binding protein. In conclusion, oral
administration of AFEF significantly reduces TAA-induced hepatic
fibrosis in mice, probably by exerting a protective effect against

hepatocellular necrosis by its anti-inflammatory ability.
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il % jF #2(Orchidaceae) & 48 Jf (Anoectochilus)z -] 3| % # §f > § &

AR A A LY E A 500-1500 2 2 emEEE kA (ko

‘ﬁi
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TEmL A TRAKT S O RT o R EL TR E L 3o
B Aba | v EFFI L2 B4 A4 1979 %1 1987 ;

B 1975) -

N L=
TLBEREHE, : TEY RS E DRGSR
R RERTECAERIAR A FORELIT T LAREN

(4 1965~1986): " p 4l | i L B E - Sa 9 F o

\-n

- ebdoo AW P ONER R FREIN e B 2 2E
iﬁﬁ%,i%%%\ﬁﬁ\ﬁ%\%g\gi@‘j%£+ﬁﬁ?

2 (4% 51983 %2 % > 1983 ; » 1986) e

Z O ERG A

R ERGTE 2P %\s\/w\"/f ka2 H 8Tt B 27
o~ Few B 22% < BENTOA% A 104 R 0TY 2 A F
(F1% - 1987); ¥¢b > S@&md? ~55 Ca~P-K-Na 2 Ma
EHyFFT B5F3 Fe-Mn-Zn2 Cule® £ 40 2973 oniad %
B-C-E-~méfz2 % 27EF o Anoectochilus formosanus ="
§ 400 R AR R 2§ el B o b

gastrodin > kinsenoside (Ito et al., 1993) » quercetin ~ dihydroquercetin ~

13



isorhamnetin ~ kinsenone (Wang et al., 2002) °

T~ £ ARG BT A
(—) s g T

PR 2 MAFRAF TR SHFERGE G P RER -
il IR R S e § A e (35 1990) 5 A 1 e
BAEARTOERAPZPRAL Y FR ARBFTPRE G Frdld [
# % 7] 4 % (thromboxanes) & & {r iR 5 % A 4 fo B ¢ 7|k %
(prostacyclin)efid 2 » 3 & Z Z@Pr| i 7R 5 £~ F % H VRt
‘v ¥ %% (cyclooxygenase)*T A& 4 cni® % » 2 YL B LI 1 4pRE > L AT
T RS B AR e F A B L B ASs R % (Hung,

1991) -

(=) ™o Pg % g (- i%

SRR RN NP AR B HE L Bk
i£* (Takeshita, 1995) 3 F 7 #F -~ LRGP L g it ivr » ¥
. ;%“,T pd FAedrd] X% & fy 39 (LDL)e% i* (Wang et al., 2002 ;
Shih et al., 2003 ; Chen et al., 2004) - ¥ 5L & 2z $>0 & % ofi e gl v 97
SlASenE A B L F D 2 s artk o AR REH S T LEE

HL-60%0% FIH,0,4 4 ¢h (B4 #7i% & %= (Wang, 2005) -
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(2) s dh

SN NS SN REPP S K g 2 e
#11¢ * (Takeshita., 1995) o & & it $r | § ¢ 9 F MLEHE ~ 0o 3
Ao § el e B B F R BFEDFsEY (Mo
2000 ) - ¥tstreptozotocinzh 3 & & #E < B > MG ELFEFE > T
141w 4T 39 (serum fructosamine) T #iF Y fEE G A F D

¥ = (Shih et al., 2002) o

() A& LA ED

AR AR SAERA T NS EE G E R DL
(4 »2001) 1% 4T ##> ;N #CT-265% i % # 45 FIBABL/c |
RHPFR ARG REBHF B h3 it 5 2 Srgies
Z 3 4v PR e et 78 1T % (Tseng et al., 2006) - &~ % 5 7~ 2 7 & &
IR LA FEEA I e B R E e (T P A 2 Bl
R ke BT % 5 MEA B "RAW264.7TE s imie chB e (T 2 2
IINO~IL-22 yF 3 2% (5> 2004); B 7 s e 4aip] £ Ml & 2 o

SAEE A g Bl £ G iR B

it

Eodap A i BETER
.
v 2k

NO:e2 &  H 4 > Ma P wie F 2 Fo Tt > 7354

fmPe 4 Nz Am i“gﬂz‘ﬁ‘ﬁiﬁéf’} (B »2005); ¥ ¢k > %}f—'d ‘jg%:ﬁ =1
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BRSNS 5 A n g AFEF$ L #r 4] (5% ¥ 4 5 8CD257/CD4' T

wie (5% chB 8 m i L ek (% 2005)

&

() #Fupie™

12 CDNA St o 47 e 4 4 T3 4R 31 & & Sk 5 5% o
PHET SA RSB T IRT IR P R0 RFIA R 6510
Tpnre &4 = 2 frg|# 2 & (02001 ; Yang et al., 2004) o i *
g T #HHE> F#CT-26 Colon cancer cell # 4& 7|BABL/c/] & &8 p 3

B &G -REPF7 g R 4 £ (Tseng et al., 2006) °

(%) PR % it
BRI A S R R RIS g
RprE Mg iade g 0 R ARG Z B 5T B AN F g B niE R

(Ikeuchi, 2005) -

(=) @A

BESFIE® Ty ¢ o LR AU RP T B F N M CCIA T
51425 GOT~GPT & 2 > T8 F L FICCA #r ¥R P %%
@17,;‘3%(Lmetal 1993 ; Lin et al., 2000) - B dx?—"z ph n @4
R REFP T EES BG A9 e & L5142 c0dp & (Du et
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al.,2003)c A F % FFAT L BT SBERG TN LV drde
F RS Ae Rk it (Shih et al., 2005) > #3% DMN #1733 & 9+

W% 0 F WOFHL 4 eniew (Shih etal., 2004) -

(*) e § gV

B e X et 7 S0 R (gastrodin) ¥ in R Rl ¥ A Sk o
£ 5w g Y et 4 (Hsiehetal, 1993) - o j&%‘fiﬁd KB ER
oA it X & (Itoetal., 1993) > 1% HPLCent - 24 9 77 g gl
CEERGRFL T FT G AE DX FE 2 X i~ (gastrodigenin)
(i >2003) FHEF cHFERGRZ P L RERAT PR

X 1% * (Cheng et al., 2003) -

(1) #h B it

AFHRETHY AMBRFP KIS PL B FHREEFR
£ WP RF g e BEE 2R LR A 2 alkaline
phosphatase 7 & > I F »xecd 3 P ~ B2 "7 LMW -~ +wf 2

S d ot $RE LR Y SHEMRKTH G T g

v

§ 5142 % g2 £z (Shih et al., 2001) ©
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¥ 28 IR R cha B
B A IR s B «‘I}iai H B~ C A & 2L g 0
s ¢ g ghd 4 (Poynard, 1997 ~ 2000 ; Brunt, 2004) o 5%
i v ok B (extracellular matrix)iE & T o

M s F FRAFR A A S B SR 2 A7 e B oW TR iR D

(dm
A\
T

AT G 0TS Sl A e A S R 2 2 R s
JEF & o Kupffer fmPe 2 5 8 mre ¥+ 11 E Fimbe ~ 0 |
FEFN AL R o ihimie |5 s B CECREA P T
e 1E#* 30F k& ikt e (Hepatic stellate cell) i@ 2. jris & 5% = vegh ‘g #
e o Sl R A GRE p oA RSl B e B E

SRR 3 Feo § S e b L & 4 (Tsukada et al., 2006 ) -

- ~ 4w %2 (Hepatic stellate cell )

SHR TR A 8- 7 7 i 42 (Popper., 1970 ; Schaffner,
1968) » 1976 & — > fiek e LR L 4p 11 > MR AT - 55 BRT
i e eniE 42 (Soyer et al., 1976) o A58 5 K fmfe g TS > PR
v ¥ 3 endF 4 4 A £ AL (Friedman et al., 1985) -

SRR A K e o x LG Tto cell ~ lipocyte ~ hepatic pericytes

fat-storing ~ vitamin A-rich cell & o =3 +Fmfz fop & oz 2. fF chud <
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e o &k fmve X (B SFEZLR H ' %8 (non-parenchymal cells) ez 4 2

Jreh

- 0 SRR e i eeh 15% o hiklmte R KPR E G I LR
it 0 @ 35 1 (1) retinoids 7% 385 (2) Ao jEeZ (cytokine) s L o B

# & 4 & %] 3 (epidermal growth factor) ~ "+ !m% 4 £ ¥] 3

hepatocytes growth factor) % » iHi F]| 3 ¥ $3 B4 BIF i Fimie cngrge §
(hepatocytes g T e g

£
\-Fm
5\“
ﬂ'??\
gl
&
W

(B) Afra i d A E R A B BITAH 5
Bl et Joig o

Er;])—‘m”é'm,r,f OB "“]84’— HTE B it % » G e B X fmoe P)‘}i
fmre S L g%;:;;;f% s N EME e F RS 3 4 . C 8w

fmPe o A2

x

E S i g d ok (quiescent)fk fk 0 B S AT LA
FlA RISy R IEr o ARBPEIFIEG o AT AR e
BrARAH S RS- @R 3 R R R BT R AR
Bl i R A (fibrogenesis)fF 4 o Az BiEAEY » & K iwmie
AARRFG NEP AR V- 25 ERwmes A2 AR
R R T £ R0 R B IR TS 0 A S8 P T A 2 ot

o NEE R AT A B A AR @ e b R A AREE A 2
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N A

R % 2 (Collagen fibers) #_d =x H = % J fic 4 % (Collagen
fibrils)*TH = » % Ropcgad B o+ e > B+ A - B2
G RAAATHE S o AT JVRAA L o4l T PR S = T o 1Bl
04T 7 % 24pf » Rypo—4an2 o> B A7 R R o FLE B -
ARRFS B ARRIY £ PG 19 MY 5 A 1048
MR e o M F - AR R BA B AT F R (b 40-50% > F
SRR Y PFE O % - AR 39 1975 60-70 % (Schuppan and Gressner,
1998)

Wh &L APENE o482 £- H hydroxylation %

glycosylation > % rough-surfaced endoplastimic reticulum p 25 = ¥4

Ju

P s F o S G AR 2 B et 4§ procollagen >
procollagen i¥ 1} fm% ¢ » B = b B R T A AN IR HE o &
SR ARE e - AR R d S Fal 2 - o2 frESs B
Collagen [ol(D],02(1) » F1o & & % — A% o §v cnfh 7§ = » &
Collagen al(l) ~ Collagen o2(1) -

o—4aeng AR B 5 glycine-Xaa-Yaa > Xaa 2 Yaa ¥ 5 e g
AL > 2 ¥ proline % Xaa # Yaa 7> % > hydroxyproline #% Yaa

g oo B A R 9 F 33 % & glycine ~ 10-13%
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hydroxyproline 2 10-15% ¢ proline-hydroxypoline = "% & 39 47

e 4 0 B 2_hydroxypoline (h& ¥ 11 F ™ R F-v (g > ¥ * Kk £

o+ AR T enfR B (Hanauske., 1996) o

B £ 7 & (Matrix metalloproteinase, MMP) £2.%. 3% £

v fepri)# (Tissue inhibitors of metalloproteinases, TIMP)

i s SR A A R § BRI T au g0 A
R i s e db R ?fr—"'— =2 & %% MMP & TIMP = JFL]‘ 3R 3
(Tsukada et al., 2006) - MMP &_Zn-% Ca-i& #f | <5 endopeptidase ¢ "%

T
fRfafalmre b v o oL AEE RYpE X FF 4 = collagenases -
gelatinases » stromelysins ~ matrilysins % membrane-type-MMPs % -

1419 | &~ f%F% % (interstitial collagenases)4- MMP-1+-8 % -13 # 12

'

AR

2% - ~ - ~ =A% Rk 3¢ (Visse and Nagase, 2003) - MMP ¥ 12

1EN

X ImregeE 2 4 L FF A o Aok K wie X D) TefPl chier 7 8
2z di MMP-13 (Lechuga et al.,, 2004) > IGF ¥ 5 4c & $8 MMP
mRNA % 3.(Zhang et al., 2004) - “,ﬁ? Pz ¢ MMP & 7 12 B ko ie oh
v —Fd ARI I Ay B 3 A Frd] MMP fhfsfE TIMPs »
pave drj wfd TIMP - TIMP € &2 MMP )= & {25 & > @ Frd]

MMP "% 2% o 3-0 a4 0 3 —‘F"f 14 T @& chinie o R 4 A
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= — B # i T §F(Arthur, 2000)° & 12 CCly #7345 F e F4p i 2 Py
SH®FF %Y % B TIMP mRNA 04 35 & ¥ o0k B (Iredale et al.,
1996) > @ B F B IFEE p AR F A Y B R B e TIMP
% H TIMP 3= F &3R5 F 2 hife R RZEIFRAL A3
i (Benyon et al., 1996 ; Murawaki et al., 1997) - ¥ 7 §8 ¢ 2 P} 7 3
tp 21> TIMP a5 e iv w § ek 57 i L5 @ b HSC ek =
(Murphy et al., 2002) » 7 % 7= % 41* TIMP-1 & F1&% % > TIMP-1 i

K & ALV Fri] MMP e 44 2 Frd] HSC ek = > Fla g 35508

i p g w % (Yoshuji et al., 2000) -

s by S L F~v  (Lipopolysaccharide binding protein, LBP)

d % i A K iAlipopolysaccharide (LPS) & # »+ 3¥5¢ K upffer 'w
g0 ¢ F g L w P % (proinfalmmatory cytokines)4r e g M
F]+ -0 (tumor necrosis factor-ou) ¥3F%KiE = 5 T o LPSenie * 34 &
4 22 Kupfferim e "-ernCD14 %% & - @ {8 5 d Toll-like 4 receptoriiig j5
slgh=n & @yEen A 4 > & {Snuclear factor-kBig » fm e % 8% % W
‘WP ¥r# A 4 (Su, 2002) o

% n ¢ LPSH 4o p¥ ¢ 182 "#%K & = LPS binding protein (LBP) (Su,

‘a

2002) » LBP2 LPS % & 7 3 532 LPS2 CD14:01% * (Su, 2002) o % %
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SRR RO o AP R A F Y S LBP,TfLﬂkr'acute phase
protein § AL EH Ik o 3 2 }}%;fﬂ NTAAZE B EBIFRBpEL P M F 3
(LPS)p® &g *+ = (Jia and Turek, 2005; Chen, 2005) > ¥]* TAA~ J& ¢ # '+

% & S LBP -

~ & it 4 £ |3 (transforming growth factor B1, TgfB1)

TefBl & - & % # i h peptide » 3 3% % B2 R 454 » Gl4r
TgfBl~2-3.. %3 VAR F X P E - BRBH 208 & B
w4 2o Pl frdlimre a4 2 AT S X A e B4 R
Fenfeh 2 Tgeg MRS o BTS2 FLE BpE o e
e ¢ Fox TefBl - kA4 s e BB o @ Tgffl

S A M A LB B R e\ ch 8 B0 crlicp 0 T Tefpl £

g TefBl 2 = 34e > &/ fjpch lmie 4 2 3% R do o
TgfPl ¢ HEE &k lmPe A) = a2 dn¥e 10 2 4 = e oh AP R R

BREAF A o ARAS B @ TeBl 4 R AT

% 3 TR A X eIt i1 & TefPl ek~ B (Nagy etal., 1991) -

Bt i g & e3> 2 P g R s TefBl mRNA - procollagen type I

mRNA 12 IR ¢ i 2 5 < 4f 42 & 3 *c (Castilla et al,, 1991)° &35 5
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gy > TefBl $F e & ché & > S5 4k amwe £ TgfBl 1

FE AR A e o A AL 2 B G AR

=~ EF kAL G B A B~ (insulin-like growth factor binding
protein, IGFBP)

% & %t 4 £ %% (Insulin like growth factors, IGFs)#_4 & #1&
g R F1F 0 ¢ 35 IGF-I 4eIGF-1I © IGF & i3 9% ~ g
o VL s B s ARG K o H P IGFI AR B A H s
o P RS AR 4O IGE-TIehy E B2 S0 ¢ "F e

IGF¥ 488 d 701 & A fé “7 %2 & chpolypeptide » 40% h4 A fs e
R L FAE o s EFAENAE 0T > TR ApiE e
e HEH B e~ iR T4 AR by R B
B f FFpag s £~ A fC % e 3 s (T % (Cohick et al.,
1993) - A %8 p IGF-1e01® #* % < 3 IGF-1I -

IGF-1a3F5 it ¥ thd & 2 P2 v § o ¢F BIGF-17 e i <
ey &Gk A5 2 F# i (Picardi et al., 1997) > B0 % it i T 2 75
it (Svegliati et al., 1999) o A #*tF =% ¢ - IGF-14rj BiE % K w
z 3 4 (Pinzani et al., 1990 ; Scharf et al., 1998 ; Bachem et al., 1993 ;
Zindy et al., 1992)% % & 3¢ & = i¥* (Svegliati et al., 1999) o 12 & i

g & Pk dore i R & RIGF-10088 o8 %3 3 > IGF-1{] 5 & S fore f 2
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I Fdm e = £ TS @ B3R 4 (Sanz et al., 2005) °

IGFd< 483 = #> % - 3|IGF& = % = A]IGF# = %8 >
Mo fEREZRG: At R Beenimie > 13 78 S % (proliferating cells) A
B %o % - AIGF& X W EIGF-1:3. & 4 < 2 &#IGF-1T > & % = 3|IGF
FXHAAE -

IGF-I% "™ €48 = £ #74 & e £ F]3 (growth factors ; GH)3?
¥r > GHE fjpimug s ixe P‘E’_.GF AZAIGF-1> 33 B/ kb iv% 3
PARe s enIGF-T4e X 48 - Gt 427 IGF-In@ £ § R 5 & F-v
(IGF binding protein, IGFBP) -

IGFBP 722 £ % 61 % f (IGFBP-1~6) » 1 & § # IGF:4# » 47
#|IGFs % ¥ ek B » T A4 H L % 8 £ ‘&(Firth et al., 2002 ; Jones et
al., 1995) o« IGFBP-1,-2,-44 & d "+ % A % » IGFBP-30] 1 & £ &
Kupffer % ~ § p & w2 (sinusoidal endothelial cells), % & ‘m %z
(Scharfet al., 2001) % "%k B2 ‘w7 (Novosyadlyy et al., 2004) -

IGFBP-14% 4R & "5 5 Hp 2% L eidg #(Mohn et al., 1991 ; Scharf et

K= e
YR ‘E’»

R

al., 2004) > IGFBP-1:& e & P AIFF ¢ ~ £ 4 1
IGF £ * *t & jk ¥z (Scharfet al., 2004) » i#_jg g it chg 4 o
R ? F 90%hIGF-14 + ¢ 2 IGFBP-3% - i# % 39 (acid labile

subunit, ALS)E % » %% 150-kDas= %if & % o 150-kDach= sif &
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Yo FliEF T i ’g Sl S EERRNES SR 5 (€130 eS8 (iR s R b < )
(Twigg and Baxter, 1998) » & TAA % ch BUFA (v ¢ > 30 o Bay
IGFBP-3 mRNA:#4 L+ 2 > ie & Kupffer fw?e ~ § p & w9 e 30
tE i R B K e a4 T3 4r (Novosyadlyy et al.,, 2005) o

IGFBP-3 & 3%4k @ (L B #2.% ehk & 5450 (9 A PI o

= ~ ez 4 £ F]F (hepatocyte growth factor, HGF )

HGF &_iZ:8%F % 3 78 & 5 ch'w ¥¢ ]+ (Fausto et al.,, 2003) -
HGF e 8 c-Met 5 m"e fee 8 VA i § R 4L > 7 229 o
W2 ¢ o B M0 ¢ c-Mer mRNA £ TLEPAR E 4> F)t » HGF
I A Ad LR Whwre B 4 5 KA AR F e chii 72 o HGF it
* gL 9wz > HGF v g Fimie L 4 > oL s i fopigdp 2 oo
BT AL i R & F P 8 TR PO HGE #{ 4 0 F i AP
%515 HGF & # 84 o 7 & > 973 2 p5 > HGF hd 1§ 4

H Ao edf A ,%%’ " AT X 3R 2 % % (Schmandra, 2001) -
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¥ = & Thioacetamide 3% - F & it
CPREEIEA S TAA - 22 B PV UETTHE T TS A

ERAE T LS T AR Pk IR i R S T
TAA 35k it BaT & k¥4 * o 3 5055 (Li et al., 2002) o

TAA E_7 thiono-sulfurenit & 3= » H & i %K cytochrome P-450 &
#is € = TAA -sulfoxide -~ TAA-sulfdioxide (Wang et al., 2001 ;
Ramaiah et al., 2001):iz & (3304 g 230 | 2 & > @ ¢ & ;%—gg; o
¥ [F]7F 2 %038 7 (Ramaiah et al., 2001 5 Mangipudy et al., 1995) -

Voo gy dpd o it PEsY 0 TAA X Flcytochrome P450
% flavin-containing monooxygenase T #* > i #-dioxygeni® i 42 % £
B AR MM BT REE LT o FlYt A TAAR FhE4R
g A2 F (VB4 FIFRGE S IF G 0 5 B FFEC € 7 glutathioned 7 % g

¢ it g 4 (Diez-Fernandez et al., 1993) -

%
ey

i

Bov FHE v § A > TAAFP] 0 — 04 1% 3R /2 dcfatty
acid B-oxidation ~ branched chain amino acids % methionines %74 » #
ssuccinyl-CoA$: 7 » @ hemer? & 8% » RE g Ui i ) > PFasl
i 4v s 513 Fenton # Haber-Weiss & &35 7 3 it B4 1z & (Low et

al., 2004) -
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ALTkit (GPT £ 47 % &)

KoL A R %
1. |Carbon Tetrachloride OSAKA
2 |Thioactamide Sigma-Aldrich
3 |Olive oil Wako
4  |P-dimethylaminobenzaldehyde Sigma-Aldrich
5 |TriSolution ( trizol) GeneMark
6 |Chloroform Showa
7 |Isopropanol Scharlau Chemie S.A.
8 |PCR Master Mix kit GeneMark
9 |MMLV RT Buffer GeneMark
10 |dNTP Mix GeneMark
11 MMLV RT GeneMark
12 loligo (dT) GeneMark
13 |6 x DNA Loading Dye GeneMark
14 |Gen-50 DNA Ladder GeneMark
15 |Agarose | Amresco
16 |Sodium hydroxide Wako
17 |Hydrogen peroxide Showa
18 |Tween 20 Sigma-Aldrich
19 Roche
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20

Colesterol kit (CHOL 4 #7 % %)

Roche

21 |Trizma base Sigma-Aldrich
22 |Subcellular Proteome Extraction Kit Merck
23 |IGFBP-1 antibody Abcam
23 |Actin antibody Santa Cruz Biotechnology
24 |Glycine Amresco
25 |TITANIUM TaqPCR kit BD
- KA EH
% - R
1. [Spectrophotometer U-2001 Hitachi
2. |PCR system 9700 A &B (Applied Biosystems )
3 |AlphaDigDoc™ ( % B2 o 45 % 52) Alpha Innotech Coporation
4 |CoBAS MIRA PLUS (4 i %) Roche
5 KUBOTA

KUBOTA 3500 ( 2. 4)
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N

Fo8 B3
- ~ AFEF % %
SANT A GRTE SR AR TG FLEL HG D
FoTDREPS R ERE ST BB R EP R EIS ERRIERD

PRRRE o H30°C H Y o G P g ke R R @

* o

S S

Bosti e EH 21-25g 2 s BALB/c 6 S(HLp M B2 2
RFF &dfdow ot )0 R & EA S B frdlez TAA
2OTAA ' = 054 2 % TAA (34 328 #-k:0.1ml/10g
BE) o TAA X ARz B A wEvr s 3 33 k& AFEF02 1.0
g/kg body weight » 5 # ~ F (S R4 - dRPPF > ] K2 BUpRRET o
BRI R w0 B VR o SRR RS 4 TR G BORGREE S > B
§ook A o FLE B A 2w i (1) € 18 #0% & hydroxyproline & >
(2) & ¢ 1 10%i6 5 HhiEmIEr ¢ v (3) @R E ¢ ®

RNA # 3~ > (4) #5 -80°C % * -

ERES A

F ot 0L BRRES IS 0 14 L ml AT R R R o 20T
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BRI P 12 4700 pm g 10 A48 BB FiR o 1% p B

A 354 v ik p] ALT 2 Cholestrol °

o~ R F‘«}?i@%?ﬁ’?*
PAFEE R A Nz 2 - xe 10% ARS R EF L B2
PRI L RN § & 24 d 2 (Hematoxylin and eosin stain)fr % 13

B i=(Sirusred)% ¢ 0 BT

-

I ~ "% Hydroxypoline 7z & iP| Z_

%% Hydroxypoline 7 & /| 2 77 ;# # %% Neuman RE 2 Logan
MA (Neuman and Logan, 1950) 2 = iz o #-3F e &fep 1) 0.2 B A
100C 40 * If RFCF - FPicF FeB R E R 3% 22 g 7 o4 » 2ml
6 NHCL > 3+ 100C 48 @ 2 16 o] B K% o 2 frig P~ 1 ml k2
12 10000 rpm o 30 4 43 o B~ 0.1 ml } '}'j';'-;‘.”é 4v % § e 1 N NaOH
PR fEA Lo L4 Iml AT#Fe ¥ 0.01 M 79 CuSO,~ 2.5 N NaOH -
H,O, %% "B R F B F RS A4 > 1 80C KissariihiE 5 2
WBF o AP R 0 £ Ao r 2ml 2 5%
P-dimethylaminobenzaldehyde % 4 ml 2. 3 N H,SO, > £ % » 70°C-Ki%
16 ~45F & & > 1A KRR 540nm Bl & kim o H A7 H >

% pg hydroxypoline/g % & o
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+ ~ RT-PCR 4 4%

B f.'%"« RNA

P~ 0.1 g e e 4e » 1ml triSolution > §1* 18 5L% 23 HL4 5f

—

B 0 ¥ 4°C ~6400 rpm i 2 T s 10 A de Bt iR 4~ 0.2ml
11 chloroform 3 P~ RNA- 2§ 15 #5#6#F 5 k2 3 » 4853 4C~12700
pm Fs 15 & 48 0 P jpik 4o ~ 0.5 ml Isopropanol # RNA jik -
P HREHFE KT 10 A48 0 3 4°C ~ 12700 rpm - s 10 A 4B o T
B b Ao Ao 75 % iEE(99.9 % & $iFpE 4 DEPC
KA 15 #F B 20 30Tk N 30 4 4o ¥ 4°C ~ 10000 rpm Ftes
544 0 £ F#H 5% 0 4 » DEPC 7k 20- 60 pl 73 fi o fI % & ke & E
%+ 260 nm /280 nm P T_rx Gk E o

& = cDNA

cDNA % # 2 & # * MMLV Reverse Transcriptase

(first-strand cDNA synthesis ) ¢ 2~ 1 ug mRNA 4c » 2.5 ul 10xMMLV
RT buffer ~ 0.6 Wl MMLV RT ~ 5 ul dNTP ~ 2.5 ul 0.IM DTT ~ 1 pl oligo
dt primer > & & {83 37 C * J& 60 4 45 -

Polymerase Chain Reaction (PCR)

F1* PCR Master Mix % i {7 specific DNA fragments

amplification o $% * & primer 5 714 Table 1 -
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= ~ Real time PCR 4 #7

d§ 3 RT-PCR £ 7 @@ i 2 p 2 ® 0 3 1 { BrEA $55%
% mRNA 14 3L > 4] * Real time PCR £ X %% -

#-cDNA -1 100 & > P~ DNA template 5 ul #c » 10x TITANIUM
Taq PCR buffer 2.5 pl ~ 50 ANTP Mix (10mM) 0.5 ul ~ Sybr- Green
(1:1000) 1 ul ~ 50 x TITANIUM Taq Polymerase 0.5 pul % #x 4 47 2.
forward % reverse primer % 1 ulsJR & 42 ;% 482x 3 Real time q-PCR

box ¥ 1% » & (& & 15 #icPy o primer B 7|4% * Table 1 22 RT-PCR & 71 -

TR
By B % 11T 32 iE (mean) +15 2 22(Standard error, SE) % 7 > & &
V25t PR e B chicdg 4 B F]+ % R dcs 47(One-way analysis of

variance ; One-way ANOVA) = ;2 & 47 » T i& {7 Dunnett B|3# > 2 P B

3 0.05 £ BT EFRFLR -
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$AIF A BHMEP M2 - AFEF0.2 ghkg =] K

BES 51 % 733> TAA & - AFEF 1.0 g/kg ‘o] S8 & >

A4

™
(9]

fon

I % 83k %3 TAA 2 (Table2) -

glkg ] B> BV E £ PR TAA =& » 7 AFEF 0.2 g/kg &
FOFRE Bl el B £ B (Fig. 1) 2 TAA ‘e | & a79F50p 4t

T E BRI e g F 4o %4 AFEF ] BUFRIPHE £ TAA i

) BUR AP BTR0.2 g0 e B Y > 25 100°C ~ 16 ) B

3)
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?%g’\ﬁ%gﬁi}’iﬁﬂ. v By /F \:Kl)7 /PJLALT /\-”Hi
Cholesterol &k & - 4 Fig. 4 ~ Fig. 5 #t7¢ » % ~ & ALT & > TAA

o] B $] B F H 4o AFEF 1.0 g/kg e 83 ALT & 4% TAA

Ik

) ;Fl _ﬂ'_ ‘;%-’?%_J’

R
=
oF
#
=i
=%
a9~

[}

o

2 ~ Hydroxylpoline 7 £
TAA = 3%% hydroxyproline 3z & $iy | = & ¥ 3 4 » AFEF 1.0

g/kg ‘e e | BLH "5 hydroxylpoline 7 £ # TAA 214 > MH § &

&P A A B (Fig. 6)

MR BT R TAA Sz ) B B
TR I G > ¥ dwre r BLA Pl A5 (Fig. TB) 0 43§ #E eh
AFEF P ¥ > fmPe 7+ = 3 4 (Fig. 7C) > 2 Sirusred % ¢ % 3> H b
#4 TAA ~ iz ] B3 8 0% R v % 4 1 (Fig. 8B) > 7 & A

¥ AFEF 27 o g g oz 4 (Fig. 8C) -
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+ ~ RT-PCR % %

4 Fig. 9 #77t » RT-PCR 4 47 & o1 » TAA 2 3%5 Tgfpl ~ Collagen
(al)()end fidr ) e o W% B 33 ~ 44% - AFEF 1.0 g/kg ‘e e F5g
Collagen (al)(1) 3 3Tl » TgfPl chd RBP4 et L3
£ P o TAA 25795 MMPI3 sh# JLidr ] 214 %) 46% o AFEF 1.0 g/kg
B TR MMPI3 chd g St e o

4o Fig. 10 #77% » TAA 23%% LBP ~CD 14 ~TLR-4 2 TNF-a Rcepter
i LI A Bk B 37552323 % 65% o AFEF 1.0 g/kg
3755 LBP ~ CD 14 > TLR4 % TNF-o Rcepter i T 153 424 o o

4o Fig. 11 #5777 » TAA 2358 IGF-1 end L e i § B %
£ 3 > AFEF 2 a5 IGF-1 en4 22 TAA et i 23 £ 8 - TAA
B3 [GF-R £ IGFBP-1 03 i) e A b3k % 44~77% - AFEF
1.0 g/kg & 09755 [GF-R # IGEBP-1 eh% T 143 324 fe o TAA 3 F5%%
IGFBP-3 th# L3741 %2 %) 43%° AFEF 1.0 g/kg ‘& %% IGFBP-3
E I B N ke o

4o Fig. 12 #77% » TAA 2573 HGF % c-Met it3 B30 4] e i w

8 56~44% o AFEF 1.0 g/kg ‘e i35 HGF % c-Met sh% T 1A 7

s o
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= ~ Real-time PCR & %

IGFBP-1 ~ LBP #n% 3.i&— # 4] * Real-Time PCR % 4 45 » #-
cDNA ## 100 % {5 » 12 Titanium TaqPCR kit i& {7 =& 4 47 - TAA
i & IGFBP-1 % LBP ¢4 B.X) 5 £24] %2 058 ~ 54% - AFEF 1.0
g/kg o cF5K IGFBP-1 % LBP # i TAA ‘24 %) 5 5 40 - 65

%(Fig. 13)
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Table 1 Oligonuleotide sequences used in RT-PCR and Real-time PCR*

reactions
mRNA size Oligomers
GAPDH 76 bp Sense 5-TGTGTCCGTCGTGGATCTGA-3’
Antisense 5'-CCTGCTTCACCACCTTCTTGA-3’
Collagen (a1 ) (1) 174bp Sense 5'-GGTCCCAAAGGTGCTGATGG-3'
Antisense 5'-GACCAGCCTCACCACGGTCT-3’
MMPI13 135 bp Sense 5'-GGTGGAGATATCAGGGGAGA-3’
Antisense 5'-TGGGGTTCTCAATTGCATTA-3'
Tefpl 176 bp Sense 5'-CAAGGGCTACCATGCCAACTTC-3’
Antisense 5'-TTGCGACCCACGTAGTAGACGA-3'
IGF-1 99 bp Sense 5'-GCTCTGCTTGCTCACCTTCAC-3’
Antisense 5'-CTCGGTCC ACACACGAACTG-3’
IGF recepter-1 90 bp Sense 5-GCTGAGGGAGGAGGCGGC-3'
Antisense 5'-GGCGAGGGGCAGAAACGC-3’
IGFBP-1* 81 bp Sense 5'-ACTCGGAATTCCTCATCGTC-3’
Antisense 5'-GGTTACACAATCAGCATCGG-3’
IGFBP-3 139 bp Sense 5'-ATTTGCGACATCTCTGAACG-3'
Antisense 5'-GTTCTAGGGCACTCTGGGAG-3’
LBP* 127 bp Sense 5'-ACCCTTGACCTGGACTTGAC-3’
Antisense 5'-ACAGTGCCCGCTCTTAAAGT-3'
CD 14 375 bp Sense 5'-CCTAGTCGGATTCTATTCGGAGCC-3’
Antisense 5'-AACTTGGAGGGTCGGGAACTTG-3’
TLR4 85 bp Sense 5'-ATGGAACACATGGCTGCTAA-3’
Antisense 5'-TCATACCCCTGGAAAGGAAG-3'
TNF recepter 96 bp Sense 5'-GAGATGGTTGTTTCCGTGTG-3’
Antisense 5'-GCCACTCCCTGAGTTTTAGC-3'
HGF 146 bp Sense 5'-GGGCTGAAAAGATTGGATCA-3'
Antisense 5'-TCGAACAAAAATACCAGGACG-3’
c-Met 370 bp Sense 5-GAATGTCGTCCTACACGGCC-3'

Antisense 5'-CACTACACAGTCAGGACACTGC-3'
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Table 2. The changes of body weight of mice

Group Dose body weight ( g )
gkg  Week0 Week1 Week2 Week3 Week4 Week5 Week6 Week7 Week8
Control 243404 25240.6 25.5+0.7 25.840.5 26.0+0.6 25.3£0.3 26.84+0.4 28.0+0.5 27.8+0.7
TAA + H20 25.2+0.3 24.240.4 24.3+0.4 24.6+0.6 24.9£0.5 23.0+1.0 19.4+0.8"" 16.9+£0.2"* 16.8+0.2""

+AFEF 1.0 25504 243403 24.3+0.3 24.5+0.3 24.8404  25.5+0.3* 26.1+0.3%** 24.4+40.7%%k* 22.940.9%**

02 255403 24.0+0.5 24.0+0.4 24.2+03 25.1+0.3 25.6+0.4* 23.8+0.8%* 20.5+0.9%** 17.7£0.7

Values are presented as mean + S.E.(n=12) " P<0.001 compared with
the control group. = P<0.01 and =~ P<0.001 compared with the TAA +

H,O group.
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Control  ---- 1 0.2 (g/kg body weight)
H,O AFEF
TAA

Fig. 1 Effect of AFEF on the absolute weight of liver in TAA- treated
mice. Values are presented as mean + S.E. (n=12). "P<0.01

compared with the control group. ~ P<0.001 compared with the

TAA + H,0 group.
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H,O  AFEF
TAA

Fig. 2 Effect of AFEF on the relative weight of liver in TAA- treated
mice. Values are presented as mean + S.E. (n=12). **P<0.001
compared with control group. = P<0.01 compared with the TAA +

H,O group.
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Fig. 3 Effect of AFEF on the water content (% ) in TAA-treated mice.

Values are presented as mean + S.E. (n=12). P < 0.001
compared with the control group. 'P<0.05,  P<0.001 compared

with the TAA + H,O group.
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H,0 AFEF
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Fig. 4 Effect of AFEF on the serum activities of GPT in TAA- treated
mice. Values are presented as mean + S.E. (n=12). "*P < 0.001

compared with the control group. P<0.05 compared with the

TAA + H,0 group.
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Fig. 5 Effect of AFEF on the concentration of serum cholesterol in
TAA-treated mice. Values are presented as mean = S.E. (n=12).
#¥P<0.001 compared with the control group. "P<0.05, " P<0.001

compared with the TAA + H,O group.
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Fig. 6 Effect of AFEF on hepatic hydroxypoline contents in
TAA-treated mice. Values are presented as mean £+ S.E. (n=12).
#¥P<0.001 compared with control the group. = P<0.01

compared with the TAA + H,O group.

45



Fig. 7 The photomicmgraph_s of liver s_ectibﬁ taken from mice and
stained with hematdkylin-eosih. (Aj Control group. (B)
TAA+H,0, Note that tissue infiltration and necrosis was observed.
(C) TAA+AFEF 1.0 g/kg body weight (Original magnification :
left x40, right x100)
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(A)

(B)

©

Fig. 8 The photomicrographs of liver section taken from mice and
stained with Sirus red. (A) Control group. (B) TAA+H,O, Note
that displaying fibrin of collagen was observed. (C) TAA+AFEF

1.0 g/kg body weight. (Original magnification x40)
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Fig. 9 (A) RT-PCR analysis of Collagen (cad)(), Tgfl and MMPI13
expressions in control mice, in TAA-treated mice, and in mice
treated with TAA + AFEF (1.0 or 0.2 g/kg body weihgt).
Expression of the amplified fragement corresponding to GAPDH
is shown for comparison. (B) Densitometric analyses of Collagen
(al)(I), TgfBl and MMPI3 expressions after normalization
against GAPDH. Values are presented as mean ratio = S.E. (n=4).
#Pp<0.01, ™ P<0.001 compared with the control group. "P<0.05
compared with the TAA + H,O group.
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Fig. 10 (A) RT-PCR analysis of LBP. CDI4 ,TLR4 and TNF-R
expressions in control mice, in TAA-treated mice, and in mice
treated with TAA + AFEF (1.0 or 0.2 g/kg body weight).
Expression of the amplified fragement corresponding to GAPDH
is shown for comparison. (B) Densitometric analyses of LBP,
TLR4, CDI14 and TNF-R expressions after normalization against
GAPDH. Values are presented as mean ratio + S.E. (n=4). "P<0.05,
#pP<0.01 compared with the control group. =~ P<0.01 compared
with the TAA + H,O group.
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IGF-I 99 bp
IGF-R 90 bp
IGFBP-1 260 bp bp
IGFBP-3 139 bp
GAPDH 76 bp
Control -—-- 1.0 0.2  (g/kg body weight)
H,O AFEF
TAA
g
:
Fig. 11 (A) RT-PCR analysis of IGF-I, IGF-R, IGFBP-1 and IGFBP-3

expressions in control mice, in TAA-treated mice, and in mice
treated with TAA + AFEF (1.0 or 0.2 g/kg body weight).
Expression of the amplified fragement corresponding to
GAPDH is shown for comparison. (B) Densitometric analyses
of IGF-R, IGFBP-1 and IGFBP-3 expressions after
normalization against GAPDH. Values are presented as mean
ratio + S.E. (n=4). "P<0.05, "P<0.05, "P<0.01 compared with
the control group. P<0.05, " P<0.01 compared with the TAA +

H,O group.
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Control = ---- 1.0 0.2 (g/kg body weihgt)
H,0O AFEF
TAA

s Control
wme. TAATH, 0
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mRNA expression(ratio)
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HGF c-Met

Fig. 12 (A) RT-PCR analysis of HGF and c-Met expressions in control
mice, in TAA-treated mice, and in mice treated with TAA +
AFEF (1.0 or 0.2 g/kg body weight). Expression of the
amplified fragement corresponding to GAPDH is shown for
comparison. (B) Densitometric analyses of HGF and c-Met
expressions after normalization against GAPDH. Values are
presented as mean ratio + S.E. (n=4). "P<0.05, "P<0.05
compared with the control group. = P<0.01 compared with the

TAA + H,0 group.

51



s Control

v, TAA+H20

s TAA+AFEF 1g/kg
4 s TAA+AFEF 0.2g/kg

\O) w
—

mRNA fold increase

Fig. 13 Real Time PCR analysis of IGFBP-1 and LBP levels in
TAA-treated mouse liver tissue. Results are expressed in
arbitrary units, and Data are mean mean + S.E. (n=3). "P<0.05

compared with the control group. P<0.05 compared with the

TAA + H,0 group.
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Fri HHhesn

AFA G vl B pE4 2 AFEF 2 TAA » #8331 AFEF$TAA# 3 | &
G g paEaniet > 2 5% 8 MAFEFF R ETAAG 3 )
BUAFERGR it » g (e ¥ 50 5 d Frdle L 4p B enLBP 2 IGFBP-1
e IR o

< [F*Je:};] N TAA ¢ # - B8 £ 7 #2(Laleman, 2006) > &~ 7 + 3
BTAA # /) KL P A RE > AFEFa 2o P /{2 | B £ o
TAAS R & T % (5% 210 ¢ chleptin % IGE-Limd ¢ 5l i % senie
* 3 B*r B 2 (LaPaglia, 1998) » A F % £ B i imit T g > WA
173758 IGF-18 FlenZd 3R > L 5 Bl 28 ¢ hleptin % IGF-1:07 £ >
#£2F7PAFEFR 8 € ™ % (v % £ F Zleptin % IGF-175 B -

PR IR G R ST R o g A G B E B TR X SR(Bissell,
1990) - TAABE i@ V55 & £ R4 > R PR € £ fri 4 > B 7
bohiRsiE T o TAASRG 7 LA E o AFEFHTAAM
LR EG Farchk R4 £ F]F HGFE 3 BGEVRRE 4 on
ie* (Skrtic et al, 1999) » &3F5X D1 T pF o d ST BAFDIEH > £ 17
SFRRHGF e 4 3 4o (Sanz et al., 2005) - TAA#, & "% hHGF 2 H %
¥ s M c-Met mRNA A TLH| 5 0 2 Jis 82 A58 endp $1 £ 8 4 0

B > AFEF# 12533 TAA#73% = c7HGF % - Met mRNA & IR o st 3
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% 477 AFEF§ B s TAASFHE § cock

BT R DG R e p cnGPT § e iR o T GPT
Bo¥ L * kg (TR § R A ) eh 2 v 4y 45 (Sturgill and Lambert,
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6 ¢ EEEE LR T E o B 7 TAAGVTAL B BB s & i .
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EFor Y &7 23 B (Mendenhall et al., 1989; Inaba et al., 1999) o 7
U BREEE CR NG I (€) 15 B <o A=k aabc SR LI S S s O

(Castilla-Cortazar et al., 1997; Mirpuri et al., 2002; Canturk et al.,

2003) o B R dopt > B IRTEF 59 IGF-1 & W mbe 4 J A 4 it * 5 5
At Eskimre 2 4 R Fov € B FRRE A1 (Scharf et al., 1998) o
w g ? P IGF-IE 2 H 2 & 3o & B8 Fv 3 6482 5 >
H @ 3Fmee ¥ 11 & 4 FHIGFBP-1 (IGF binding protein 1) » A4 4R & 7%
A 8% L g 2 - (Mohn et al., 1991 ; Scharf et al.,2004) - IGFBP-1

EEMIFE G < £ 4R o IGFBP-1§ 354 {2 NBpiI & &
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