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ABSTRACT

Yoghurt is the fermented dairy foods containing lactic acid bacteria have been
consumed worldwide. The reported nutritional and health benefits of yoghurt
include: enhancement of bioavailability of calcium, improvement of microbiota in
gastrointestinal tract, modulation of the immunological system and anti-allergic effect.
Previous study indicated yoghurt including probiotics and prebiotics can reduce
hepatic fibrosis. But the protected effects of hepatic injury are still not clear. The
objective of this study was to investigate the effect of Tunghai yoghurt on the
thioacetamide induced liver fibrosis in BALB/c mice. Serum alanine
aminotransferase (SALT) and aspartate aminotransferase (sAST) were used to
determinate hepatic injury. Analysis total protein and hydroxyproline (HP) of liver
can determinate liver fibrosis status. Measurement the malondialdehyde (MDA) and
glutathione (GSH) to evaluate yoghurt reduced the thioacetamide induced liver
peroxidation. Fibrosis genes expressions including Collal, Col3al, Matla, Mat2a,
Mmpl3 were used to monitor the fibrosis progression. In the liver pathological
study, use the haematoxylin & eosin stain and Sirius red stain to observed
inflammation and fibrosis, and calculate the area of fibrosis. The results indicated
the Tunghai yoghurt can significant dampened sALT, sAST, liver HP and total
protein, improve that hepatocyte damage and accumulation of collagen, that might be
modulated the fibrosis related genes expression. In addition, the yoghurt can
significant eliminate that MDA and elevation GSH to reduce the damage from liver
peroxidation. In conclusion, Tunghai yoghurt can dampen thioacetamide induced

liver damage and prevent liver fibrosis in mice.

Key words: Liver fibrosis, Peroxidative damage, Thioacetamide, Yoghurt
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beta, TGF-B) ~ #8737 ¥+ o (tumor necrosis factor-alpha, TNF-o) ~ + 3 % v
(interferon-gamma, IFN-y)fcx -] 45 724 2 & F]+ (platelet-derived growth factor,
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3. %A K %2 (hepatic stellate cell, HSC)

Eofelmre bR e o 4 AHLE A F A BFF e ppmie > B
P Ppik g REimYe 0 Ito e o 4ovit Bl A1 0 AR E (liver lobuie)®
B mte fodFF L Jn¥e (liver sinusoidal endothelial cell) fF 2z = 7% (Disse space)
R MR EEE F R T AL At aad F A HEp a2 F A
gy 0 A€ & 94 4 [Senoo et al., 2007; Brenner, 2009] o § "X P 0 &
A lmre L & 4wz o LB (extracellular matrix, ECM){r & & & & #-v f% %
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%4149 % (interleukin-6, IL-6) % % L 4 Fi&— #H ed it & Rimiz > igm & 4
G e ob LR [Holt et al., 2008] » & fm#e A it chiffz? - 1BV H A S
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(a-smooth muscle actin, a-SMA) » B % BB 3R w2 jfrd & Toac 4 engg = o> 4o %2
GRARFTORA o R R e SRR T E Y iR foe R & B0 Frdip
% (tissue inhibitors of metalloproteinase, TIMP) ¢ % %&8%s ¢t 2L & & ¥ [Maher and
McGuire, 1990; Nakatsukasa et al., 1990; Iredale et al., 1995] » ]yt » ;Z35ffE 2 & b

Sl T s BT R BTk gy o

()~ Pt o fE¥ (thioacetamide, TAA):g 3| 2 "8 ‘& it & i3\

R FREPPES I NERL AR L FREP A F T RS AL
GF F AR At A L R st DR Y Rk
# s # (chronic bile duct ligation, CBDL) ~ #% 4 [* # #% 'z & (partial portal vein
ligation, PVL)% » & it B M2 ple g i g3 #9758 2 (CCly induced liver
fibrosis) e it ¢ FEiiis 4 74k it (thioacetamide induced liver fibrosis)% = ;%
et e prmy? FEINFRKRES LR BEET E 0 T FHRR T
FRAZFRG SRR AET > R e FRiRRE P PR A 2 Hrd
AL PR B AFROBILE b 2 R 0 (R

| ¥ % ¥)[Hung et al., 2005]> ]t 5 * Fu it o Fplaedf o 7R it & 5 {050 8
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PRt e FEiRT 4] 5 A& M R IR [Hung et al., 2005] » ‘2 P p & £ 31

E

A EF P EERPEY A rTRS Hod BT L fRiRg ® R
B A TR R T "JI%"‘ BE o d II%* 7142 2_ 3+ [Karantonis et al., 2010] -

Frih e gty oA Af RN GUR o i § 1 BF X 5L (mixed function
oxidese system)* #is ¢ & 4 + & ¢he fig'=fis (acetamide)frTAA-S-oxide[Chieli
and Malvaldi, 1984] > st & it & 3 5 henpr P f® > 2 {8 ¢ i g % 3 TAA-S »
S-dioxide ¥ » T F FEX AR B € I L B B £ DTl e R S A
SR o A BARRE kG T A T i /2 [Low et al., 2004;
Chilakapati et al., 2005] -

BN IR DA PN R IR > LR B EAJE
% % i€ 7 » » % & flavin-containing monooxygenase (FMO) [Lee et al., 2003]4r ‘w ##
¢ % (cytochrome P450, CYP) [Lee et al., 2003] » = it &2 + F #& i ~ i § & 3§
FitepEd o - Hid - F PRES AT IE4F  (superoxide anion, Oy) [Low
et al., 2004; Ekstrom and Ingelman-Sundberg, 1989] o p* ¢t » Fi it ¢ fpiic ¢ 35 bk
# %8 (microsomal)® ehm?*e & 2CYP2El > %2 4 2 5t @2 F L ait i~
Z_f¢ £ { - # % = TAA-S{rS-dioxide [Chilakapati et al., 2005 ; Sanz et al.,

2002 ; So et al., 2002] -

Saturation?
CYP2E1
CH3;CSNH; — CH3CSONH; (TASO)
(TA) Step |
Saturation? | Step Il
CYP2E1
CH;CSO,NH, (TASO2)
Liver Injury Covalent Binding

RIZ ~ AR e FRiR AR g it 32 f2[Chieli and Malvaldi, 1984] -



(T) G RET F T2

Fremee £ TP B e N s g ARTRRTL 0 o e R R
f# (alanine aminotransferase, ALT) - 5 % fis ft #i »2f% (aspartate aminotransferase,
AST)% » Tt > RIRGE A SAPM A FIA RGOS 7 v 5 28R o

v ,Em;;;}fg NPT 71 2 e T

1. %5 fr pid& "=ps (alanine aminotransferase, ALT)

AR FITwre 2 i F o B FIRARAHAE L F I IEr op FeY
- 4843 30~40 U/L o % "H4F 1 75 p o wmre gt @i ALT 84190 4 i
P B 1 ALT b o R B SRR - s B R A m e )

FI T i PP S A & Ry o

2. $ % prphdd iRps (aspartate aminotransferase, AST)

Ao fBA R AU B RO e fetgenpid 0 H I & ALT A
o i pe A 4 F gkt 1EY o B F @A 40~50 U/ § iz B £
PP g BT R B AST > AST 4 B #%% — 4> F)pt AST i@ v it

R L

3. Z2 A9 teps (hydroxyproline, HP)

AR AR R 0 & 2 ¢ Frkavept o v 23518 4-hydroxylases it
W % fe (proline)A # #g 7L it i¥* @ & 4 o HP {r proline &_% 3% J 3-v éf?;}a’«i
Mg & F-v F[Cincik et al.,, 2011] > 2 &% o p 73 HP» 34 Foo ¢

1

L3 HP g o @A iR FF AR AR R A2 a2
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o F]pt o HP ¥ 00 R H[ETR R Fed chg B gt TF G BT dhdp iR [DiMatteo

and Reasor, 1997] -

a5 &% 4 (lipid Peroxiden, LPO)

RIS ST T A HAX iy 1o e W kg B g X
PliF CP T ARMTIRNPEAS 1 58735 Z fF (maloialdehyde,
MDA)fr 4-hydroxynonenal % FE4F & % » i & % gk 5 [Halliwell, 2000] ; TAA
WG A S il 3 (g g Rt g TIE Y T iE A i R B
PR RIFE MDA VN ST S Y T AR o e d L P B o B

R g R RRR

5. K H IS (glutathione, GSH)

BB IRIET E R by giA 0 d g o (glutamic acid) ~ F 2k F L
(cysteine) ~ 4 & ik (glycine) ¥ = Biefiperios » FEMP B £ & Hiwte 1§

N

LI Er o & ZE o~ fRA CRF L IET feRSRF L S F e 7§ < B

A2 4o dev Fir DNA ehg & g2 vl ph chfif 38 o 37 5 s % 6Pk o3 § 2180 30k
£

PEEHIS P RFR e A EF PG T X P A FAEF LA e

ARG SR B AR B € T TR L Rd

4 [Harbrecht et al., 1997] -

6. #& 3] 4 & F]+ Bl (Transforming growth factor-beta, TGF-1)

TGF-Bl &d B F + hd & L - B LehFF > 7 ufrd| % - A TH o
¢ (T helper one, THI){r% = 3] T & &+ 'm®¢ (T helper two, TH2)m " e it > A
TGF-B1 & 717 f‘f\ Fog 35 7] e & F [ Veldhoen and Stockinger , 2006] —

ARG o R PR I Hea A4 8 L F RPE > 58 ik X wo% § 98 49 TGF-B1 %
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L EV FfEapgRai ogd o

A

7. %R F-v (collagen)

FOFEXIE G Rt Rt A 4 e b AR A S R Re 0 H
PR g - A% = A% R 39 (collagen, type I, alpha 1, Collal 4= collagen,
type 1L, alphal, Col3al)% i » 4 6] } i & A 1 88.2%7c 10.4% [Senoo, 2004] » #]

PRER R R - A e 2 A AT EARET AR RE R o

8. ¥ RiRfk ’ﬁ&ﬁ' # 4 % f¥ (methionine adenosyltransferase, MAT)

TORRVRERH AR E LM N DS B4 i~ %) 5 methionine adenosyl-
transferase I, alpha (Matla)f- methionine adenosyltransferase II. alpha (Mat2a)» 77
S2pEY) > Mat2a $5% 1 w8 4 4 ¢ [Rodriguez et al., 2007] > & i 2 R E
® 0 % EH SR Matla RIP- 7 Mat2a hd § BaEl mie O ITH o F| P A
I ¥ e F5¢ Matla ¢ ~ £ 40 9% w% £ 3f > Mat2a A LB~ Matla > B
T A el B AR ha 1F 0 Bt A R AF R TR £ 0 Mat2a
%30 A & AT H 48418 TNF-o ~ IL-6 % % e il B [Mato et al,

2010] -

9. B H &% ¥» p& 13 (matrix metalloproteinase 13)

R £ /% 39 pF (matrix metalloproteinase, MMP) % 3-v K f# % % 7 7
ol b AT wy FELR DRI AP U IEETTEEII RS
o AL SR RS 0 ALY Mmpl k38 @ 6] 8B 256

Mmp-13 3 & > QA3 & 4] TGF-B1 £ /23 & [Lechuga et al., 2004] -
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() B2 2k

B S BRI T S B R o SRR A R L R
74 R € (European Commission, EC)*7#& I} » * k=75 & #9724 & Hif ¥
Foos RpEgfeoip B 5 78 p% A & (AGRI/38 743/2003rev3)[Guarner et al., 2005] -
Lo

1.

PR B PSP iR AR S E - fd ¢ * Streptococcus thermophilus ~ Lactobacillus

delbrueckii subsp bulgaricus % Fpes i+ s Wit @ <2 & & o Ft BRET A &
FEP T AR 5 ORRTc AEWARY S BRI A ST VR A
H RS (B4ei oL bulgaricus K i 2 ) e BRT Y TG A E A
(B2 B354 g orh 2 ,;gﬁ@:ggﬂ/x v Plyoghurt® )ihA 5o § 4 g fs cngiE

L L 7 A 11 “probiotic bacteria” % Jf H_* HF H A ik F F 2 AfE

[Guarner et al., 2005] -

(=)~ #Fppps g 2 7 (Probiotic)

g B 24 2% (World Health Organization, WHO) % 5 & Rfr & & fer 2
® 3% (Food and Agriculture Organization, FAO)2. % » ¥ 4 & F it # » &
WEEEDT G RSB AR o “,f THAMAET S PRy TEE (DA
FIR T e F 4 FF G E 2 AT T PRGLFRA FIRR TR o Y
FLFAFIESH FRVFFALIEL S QQFHF LN 2 FF BB L A2
Modei fe~MBE Q)RS E2 L we s G I H AL D) 58
poeniBE A > PR 2 R 712 & [Tuomola et al., 2001] -

FESE P Az FARIAE R I ok E R FHAEA L R S
f& ) (lactic acid bacteria, LAB) & 4. o %@ = B Fo 1% & 42 v i = iR
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FoofspFA G e mET - F 5 &[Ouetal, 2006]c A ET G FEiE 2 RpLS

Iy

fEE 2 R &3S 0 ¢ 35(1) Streptococcus thermophilus (2) Lactobacillus
bulgaricus (3) Lactobacillus acidophilus (4) Bifidobacterium lactis (5) Enterococcus

faecium -

1. Streptococcus thermophilus

-

F* #Freast G RSB R (Gram-positive) » 5 — fRF 487 70 LA
BTRE LG Sl o SORALT S TR e DL - o ST ET A
%8 45 Ha0, 38 FIFLF 1 3 52[Ou et al., 2006] » &t ki 7 Fi § 1+ g 4 > o

T EE :}P s V%’ B 4T F 4B £ ] & (iron-overloaded mice) & # iEF 1

%3RS AR § 5 3 L T * [Ttoetal., 2008] -

2. Lactobacillus bulgaricus

Tl L SR RSP ERY EE BRSETREIREE K 2B
fit. 5L ZE*}?F hehE AL - o F s KT o FHERATILT FY
"bacilos bulgaros" » & AEp % FAIF- TN E AT HETHEESEF Lok £
2 e 5+ (-] %5 W (necrotizing enterocolitis, NEC) 3 B [Hunter et al., 2009] » #* ¢+ >

ERTHET N EE Y H0, i Flig i #2%[Ouetal., 2006] -

3. Lactobacillus acidophilus

RSB R AR B E F AREERRET A S RF Y g

f

Fz -  BHETERZRIREEKR  we R R BT H 5 LAD & iR
% 3§ Areng 4 [Vissers et al, 2010] - ¥ 3 §—‘ﬁ:}ﬂ Aol p g gl e /?J‘ 4r
lactobacillus acidophilus ¢ 3 % 2t 4% £ |+ & & F J& (non-specific immune

responses) * " B i ek 4 [Harikrishnan et al., 2011] »

14



4. Bifidobacterium lactis

WERNFARTABERE B BARETREFAMEYF A L
ERANFHEF RS A B R ER TR F BN AR
(i A2 P Efof it MY E Y SpHE T BT Fod &0 A2 A
fe i faF e 0 §er a4 224 2B [Narayanetal, 2010] > & & 43 a8

i i & [Lietal, 2011] -

5. Enterococcus faecium

BHF L RF B ERY A F AMRET BS - LG iR duka
oad A fomidk oW AA ARG E N TR L el
PSR R FHERE X RO Y P F S L2 g0 [Narayan
et al., 2010] » 3 # % 4p & F* #5 f + (Simmental calves)z 3 Enterococcus

faecium 5t % 4215 a0 A 4 £ £ 3 & or sx[Fleige et al., 2008] -

(2)~ BRI hI BN

G RS b B np L0 I Y 4 g p e
$ooo i@ iE FEed A SRR chat i [Kolida et al., 2002] - Blaut# 4 82002 p#f5_
AREENE I ¢ PE 11500487 Foenpikcd 40 B P gf Fbifidobacteria ik 4F 4 4 i
B & D A EFEL A RRS N T 4ehE 4 F[Blautetal,, 2002] -

P KB BT e S A A MG F e okdo [Blaut et al., 2002]

—

WS R RN E S £ RN B E T 2 o

2. % A RRIEBBOK T LGS BRSO T E E A AR BRSO R R
¥ % % dpHIE o

3. Fr IR 8 R i ] o

4. 4 F - B AT F s F oo

15



5. & e i~ e B e
6. FilB AT o

T. BEERDLEF R o

8. M My vk AL & o

9. #Lf it o

) BT S 2 T PN 1

APMPN o F R R E A T AR R Fh A e g SR F T E
N %fr'fr:[,iai)é 455 ¢ 3 F 4 F ¢ 2§ [Mikelsaar and Zilmer,

2009] - A BEPN o ERF Y F R, R iEF CERST > $ 2 F MG T s EHp
wie > A4 EF R A R e R DG 0 A3 ﬁ}%ms\ %][Blau et al.,
2000] » FheiBF 1t G LTI 0 A AR RN L e 0 B
FRIENE F o T o doimp LBF G AR R R R R

TEop o Mphp G- BRF LPEBAE Gl ot 2l F

)

C ir E
(Vitamins C and E) ~ 4z ¥ f* =L i* fi¥ (superoxidase dismutase, SOD) » 3% 3 54
4% 3-v  (Ferritin) % [Whaley-Connell et al., 2011] » e 5§ F 1T & Kk & F 4 1 42D
PR gt R ke R I P OB e S0 A A S EniE § 1 4 T [Simic,
1998] - "$ TETMREPN g CEE R X ii,%’-",fé? tpd Ao gd J\BFLE L P
R G A BB ERLE a4 o BRAT T S RRChA A EY S afFa - [ b

Eo R AR F I F DR RYGER R P E RS BRIDTEE &

13 it enx »x[Ahotupa et al., 1996 ; Kaizu et al., 1993 ; Korpela et al., 1997 ; Lin
and Yan, 1999 ] > Ahotupa ¥ * 35 1! Lactobillus & 7 4§ f* 2% > Kaizu % 4 4p

vt

‘ﬁ‘rt

WA A e d 2 E & L B2 2§ it i 4 > Korpela % Adp
Lactobillus %+ Blwsvp g fmPz 32 % ¥ 5 F§ i % 2> Lin fr Yan & A ) # +

IR SR ASE R N EER R S B LR RS U R sl
16



4@ hipdgm g ¢ o Kaizu 3 4 F L% % 1 Lactobacillus sp. teim®e p & § #2F
it ch7& 1 [Kaizu et al., 1993] o

&% v $ (reactive oxygen species, ROS)fr-% i /& 4 (oxidative stress)® 3|
ARG B - KA ROIFRE R 2 X L AR i e b A R
R (652 ki w [Galli et al,, 2005] < P 3 F7 § TR I s
PR R g ARt TR R BN rd S g T EiEE W E €
HTRE S G I TEPPRPFRA LG T 2 S G R pa sl
SR ik T FpRiE ~ BN RS A 4 eh= s B TAA-S-dioxide € i % p T
B 1 BT @ A, 0HE 21 § 14 R 4 [Bruck et al., 2004] -

R Ry R 1A S N UL B
WA 4 a5 5 L (5% [Wang et al,, 2009 ; Lee et al., 2006 ;
Yadav et al., 2007 ; Paik et al., 2005] - Wang % 4 &7 3 4p 5 fe 4 & 2 FfR 4%
G gldzenig 5055 g on sk o Lee ¥ 4 07 7 4 I L E B F (Lactobacillus
rhamnosus) e *¥ 459 S & Rg #g 35 fofg 557 > Yadav & A ST Y F 2 A B B
FARZBRR IR Ry R EY o Paik F AP LR DT ERE
(Bacillus) iz i858 % 75 97§ "2 B ff 4 & g 3] 99 ife iy ipdFah < B2 g I frix
Fidh - 3 R FER L2 FFBOBRRIY L EBEHEFTEFFEIL LIRS
{2 (hepatic encephalopathy)[Bajaj et al., 2008] > iz ¥+ 14 5§ 4 B 51 4= sy

BEFFOREET DDA Rk

17



B PFyEpapin

B F i S eng T LG 0l & R T E A SERT M p T
SEL TN TR A E IR E R RS E A

mAFF Y FIRAFTY R L BRI DOTREE L AR o U

F_L

Foaro F]P o AT EEM AT fpiRF e A A § LSRR
o Gk R L R ALY L RR B G T WY B

FUR g a2 PSRRI ) 0 - O P IR IR R

Sk

5T o
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L~

HHpL S

B ] R
1 TAA (thioacetamide) Amresco, Solon, OH, USA
2 Chloroform Amresco, Solon, OH, USA
3 LE agarose Cambrex, East Rutherford, NJ, USA
4 | cDNA synthesis kit Fermentas, Court, Burlington, Ontario
5 DEPC treated water Invitrogen, Carlsbad, CA, USA
6 | Anti-TSLP antibody LifeSpan, Seattle, WA, USA
7 | Anti-Smad?2/3 antibody LifeSpan, Seattle, WA, USA
8 | Max Polymer Detection System Leica, Germany
9 | Isopropanol MERCK, Darmstadt, Germany
10 | Potassium Chloride, KCL MERCK, Darmstadt, Germany
11 | Ethanol (99%) Panreac, Barcelona, Spain
13 | 6x DNA Loading Dye PROtec, Oberstenfeld, Germany
14 | ANTP PROtec, Oberstenfeld, Germany
16 | Klen Taq DNA Polymerase PROtec, Oberstenfeld, Germany
17 | Klen Taq Buffer, 10x PROtec, Oberstenfeld, Germany
18 | Tissue RNA extraction kit PROtec, Oberstenfeld, Germany
19 | DNA Ladder (100 bp) PROtec, Oberstenfeld, Germany
20 | DNA Ladder (1 kb) PROtec, Oberstenfeld, Germany
21 | ALT (ALAT/GPT) 11876805 Roche/Hitachi, Basel, Schweiz

19




22 | AST (ASAT/GPT) 11876848 Roche/Hitachi, Basel, Schweiz
23 | Total protein kit Roche/Hitachi, Basel, Schweiz
24 | Hydrochloric acid Roche/Hitachi, Basel, Schweiz
25 | Fast green FCF Sigma, St. Louis, MO, USA
26 | Sirius red (Direct red 80) Sigma, St. Louis, MO, USA
27 | Saturated picric acid Sigma, St. Louis, MO, USA
28 | 4-(Dimethyl-amino)benzaldehyde Sigma, St. Louis, MO, USA
29 | Carboxy methylcellulose sodium salt | Sigma, St. Louis, MO, USA
30 | Hydrogen peroxide, H,O, Sigma, St. Louis, MO, USA
31 | 10% 485 g BEFTEF, T80, o F
32 | Ethyl ether g, e, L
33 | Xylene g, Ares, o
34 | DNA Primer RE oD, AT, S&
35 | Kb < FRpes LAFFV IR, 73, o
()~ KA~ FH
i E LA Foh
1 1.5 ml eppendorf Axygen, Union City, California,
USA
2 ASTEC program temp. control system | ASTEC, Carlsbad, CA, USA
3 Dry bath incubator MajorScience, Saratoga, CA, USA
3 Rk Mt BUCH]I, Zurich, Switzerland
4 AT A (Mupid-2plus) Advance, Tokyo, Japan
5 CoBAS MIRA PLUS # it p # & 47 % | Roche, Basel, Switzerland
6 ELISA reader (Multiskan spectrum) Thermo Labsystem, Waltham,

20




MA, USA

7 |[1ml-5mléF N S W, L
8 TR BB AR BE O A 1Tk S ANT Technology, & #*#, &%
9 | memes PP, SV B, L
10 | ZH#FRE 200 P 4 & BBF, o3, 5#
11| Bicst @45 % Nikon DS-U2 B LREL S, o8, o4
13 & iic4x. Nikon E-200 ~ TS-100 FALRB S, o9, 54
14 | & ¥ 3g.~ % HERMLE - FH P, pP B, S8
HSIANGTAI

15 | &% ;g% KUBOTA 6200 ABEBLF, oS¢, S
16 | PCR TE ThermoCycler FhoP, S0, L#

Z BEE

(-) FraRaERS

R pFshddd o o
W E PRI 2 e
vRES R -‘Bﬁ%’gff’}\ 10 ml/kg/day z_ %

(LY ~ n=6) » % it 435 5 77 it 2 & v JRL

yoghurt ; © & & Yoghurt
T RS (25 ml/kg/day)z. yoghurt ; 2 B &€ Yoghurt ‘&

b N8 25-30 %0 & R RL 21 BALB/C /]

» Control 2 (n=10) »

A EREAIFR AL Z S g TR

R ST - -0 A

TREEEP S

v R (B

=7 % ! Naive 22 (n=6)> 5 * &

REP L SRR 2 kS

¢ &M A E Yoghurt ‘&

(12.5 ml/kg/day) 2

2 (MY ~ n=6) » i vz st H TR 2 ke d F

(HY ~ n=6) » % 3 5oz

(50 ml/kg/day)2. yoghurt ; 4% -k £ &}l 35

21




Eis it EBER L 12/ B A~ 12 B o
(=)~ gt 3 T

SRR i A R b TAA %65 o] B (250 mg/kg/day) » = iF = =% >
FAFREHEL BT ETEZ L R FR o PSRBT

| BLk iRl Z ALT ~ AST 2k B HOFIE i 2 38 316

() FHREFHRAFREL T

1. g 5 (serum)qfc f & 5% g & 47
;},\gl% 3:19’:\"" E"""Lﬁy‘[ﬂ—ﬁ%»uw;’ O J,ﬁ—‘!n]i'r};l\@;z'r‘; i 5\
FH o @ % Iml & B Fa AL 2 8,000 xg e 10 A b B

£ A 1 K7 SALT o sAST 2 1t i eip] o

zz 3% 5 & (hydroxyproline) sz /B

#g A & paip] 2 %P Neumanre and Loganma 1~ j* [Neumanre and Loganma,
1950] B~ B2 35 ) 0.3 g »t 100°C %e4d ¥ iy o Mkie (8 a3 Fle B ged
I 2edk 0 4e » 3ml 6 N HCI (0.1 g liver tissue/1 ml HC1)** 100°C T 4c 4% 16 -] pF -
R Bk e kR B B ERD I mIiRE o RFET LE A 489300 xg -
e 30 A4 oS REVRERIKS 0 BP BAROHEE 0.1 ml
4t » 1NNaOH ¥ fr> & ¥ &7 4 » 0.01 M CuSO4~2.5 N NaOH 4+ 6% H,0,
L lml 353 R E TR THEE S 80°C Kigdh? ~ 4504 -

A Eris o 4v ~ 4ml 93 N HySO4 0 fr 2 ml 59 5% p-dimethylaminobexzoaldehyde >

22



3 B BN T0C Kt 16 24184, 2R oAl Ak kBRI

540 nm Rl TR B o Fp A F ph2 7 £ pg/g BHIRE LT o

3. B H s (glutathione, GSH)

Poo] BlZ MY 03 g i i’—:!;“ﬁ%;’& (3 ml 1.15% KC1~2 ml Tris-EDTA pH
8.9 ~ 1.5 ml acetic acid)#-* 5D » B 1 ml 32 ik 4 » B A= & fiy i
(trichloroacetic acid 10%, TCA 10%)i3 & X323 R & > >+ B 7 & * 4,100 rpm %t
s I A48 0 B~20 pl Fofie 4e » 170 ul 2 phosphate-EDTA % fejg > v 10 pl 2 #%
¥ = 7 Az (o-phthaldialdehyde, OPA ; 1mg/ml methanol){s > # % 15 £ 48 > & * &

kb B 3tk £ 460 nm TR L ek o

4. A - f¥ (malondialdehyde, MDA)

B B2 ”"v’%ﬁ.ﬂ_.ﬁ‘%‘i X03gr i i'—:"jjﬁil’% (3 ml 1.15% KCI1-2 ml Tris-EDTA pH
8.9 ~ 1.5 ml acetic acid) ¥ 34K e S ID - Po I ml 32 F 3 » frw > 30 4°C T i
* 3,000 rpm Fos S 4450 B~ 200 pl F ‘}%‘21’3’2 Sv x e B8R 2 20% SDS % ik fr 3.6 ml
2_8 &% (1.5 ml 2 acetic acid ~ 1.5 ml 2. 2-thiobarbituric acid ~ 0.6 ml 2_ 3 &+
K)iSR £393 532 99°C Kkip 1 -] B o 3 F R4 4ris 4 » 4 ml 2. butanol/pyridine
(I5:1)RER VREZFRARKIE I BOC-RiF2L4IERY A RERIH

£ 355nm TRl @Rk E o

5. "%k A -9 B (liver water-soluble protein)

B B2 ”""%,@_I‘%‘i £03gri* i’—:’fﬁ%il’? (3 ml 1.15% KCI~2 ml Tris-EDTA pH
8.9 ~ 1.5 ml acetic acid)#-*F4 e 530 » Poif £ 2 3970k - FFF 10 B 18 - Poff

B30l T g g o4 570l 2 33 ko @ * protein kit 3t A it &R BRI o
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6. PFHCRIL7 7 e fp (pathological examination)

JEGR PR PR ER S E Y P13 RiE 10%48 5 e P Fle - Rl
AL A B FRF R AT LR e R R B AR
A% B4 ¢ (haematoxylin & eosin stain, H & E stain) > 3 5 & i * & § &g

BB BT Rk R L2 0% 3~ 422 [Hsieh et al., 2008] -

7. 2 J3 k% =4 ¢ (Sirius red stain)

R T e @ RS I 2 7 % (xylene) &2 FpH -l BGE (7 R M B 4R
koo 12 0.1% % 2% 2 R :3:5—51"?%.35'_3%\21 W Fw A X2 5 11 0.1% Fast
green FCF 4 3 #-gb & 4 F 4 2 % & 0I5B o & 10x20 & ek § kg e s 405

PeAp > 1% ImagePro Plus 2 i/’ 47 fc e B oFim sz gt o % f2 & o

8. Ak EHF LI (immunohistochemistry stain)

SRR R HE B P I 2 P R B R e R TR AR K 0 B3
Max Polymer Detection System kit & {7 % & » R {5 chgh B 302 A4 ¢ IRk
e d 121°Cr 3 A4 AT R Y ISA4 BRI PR IET A F S
peroxidase blocking solution > *x % 5 4 453 ",f@i it4 + 3 > & * wash buffer
(IXTTBS) (10 mM Tris-HCl pH 7.4 ~ 0.05% Tween 20)i% £ = = » i§ + — s fidd
(TSLP ~ p-Smad2/3) » * J& 30 ~ 45 > & * wash buffer /% = =t > j§ } = %3l
F s 10 ~ 45> i@ % wash buffer i/ = T8 F P ERAF LML 10 240 518
1 3,3-diaminobenzidine (DAB) & ¢ > & f.F F BIRA & Boeretd > U ERA S S F

B I U BRER o B 10x40 12 ek 5 B AT AL TS T BB AR & 4 o
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(z)~ 23 mRNA £ 4

1. RNA % B~

P8 0.1 g W BN FTRR 0 beon i B iR R AT o AT 1S el B
4v ~ 0.3 ml atrizol > I * 18G er4 s 5 ek > B 1 E_%r%\« At MEWE ek B Lk o
% 4,000 xg ~4°C~10 4 48 if 2 T Hroo o B R 82 40 ul <0 chloroform/isoamyl-
alchol (24/1)iR & > 323 B (6 37k S48 o 12 14,700 xg~4°C~ 15 2 482
A B ET RIS KA K ol BT 2 R D ATl
4v » & § ehisopropanol » b T & {8 Btk 10 A 48 0 21,4700 xg ~ 4°C ~ 10
AABEDIE A > B PRT L RING 0 ¢ BRTK 0 2 T 5 RNA stk
(pellet) » &3+ ik § ™ pellet > 4c » 1 ml 2 75% ethanol/DEPC -k » & *+-20°C
BB T A S E DR E 0 129,300 xg ~ 4°C ~ 5 A g ehig i A o inlH R
7 T pellet > 4c ~ 30 2 50 ul 22 DEPC "K#-H v 23 fid o 1% & kk g2t gk
£ 260 nm fr 280 nm 1 | K & > #-260 nm 2. ¥% % B3 E kA 0 260 nm/280 nm

FHE RNAZ A o 22 5% -20C %5 o

2. cDNA % %

## * cDNA synthesis kit @ % -] El3F% e % cDNA-P~ 0.5 ul FH'mRNA 2 PCR
tube b 4v > B (S 0 IIF IR £ Y N R EiesaE F BB (PCR TE ThermoCycler)

¢ 2 37°C ~ 60 A 4B eiE R T A A B % A 1S K5 35-20°C o

3. £ & PCR (semi-quantitative PCR)4% 3 2 DNA 7 &
M| BUFHE B CDNA 4e > i 5 c51F > % - SF BiE i 5 94°C~5 4 48 5

57°C~ 1.5 #2438 ;72°C~3 #2485 > PCRiFZ 5 194°C~ 1 #4855 60°C~ 1 445

25



T2°C~ 1544 B bERE* T2°C~10 24T 5 2 AEEH LR B> AP
sl 3 R RN A 1 AR5 2-200C o
Futéz A4 32 ¢ 10 ul &2 6xDNA loading dye 1 pl i & » 12 2 % ¥ ¥ %

% 0.5% TBE buffer & /4% » 100 REFTRTEFEEY o 2% 1T AP G R4

N

B3 A4k SLPRAp 0 ¥ 2 AlphaDigDoc #i#8:iE 7R A 47 FBA S 2 P A

BirGapdh 2 # B R & o HA HAprp e 7 RE -

M4 1 LR PCRi* 2313

mRNA Sequence }?roduct
size (bp)
Collal F 5 CGACTAAGTTGGAGGGAACGGTC 3’ 182
R 5 TGGCATGTTGCTAGGCACGAC 3’
Col3al F 5 CGAGGTGACAGAGGTGAAAGA 3’ 336
R 5 AACCCAGTATTCTCCGCTCTT 3’
Mmp13 F 57 GCATGAAAACTGTGGGGAGT 3’ 112
R 5> AGCTGAAATCTTGCCTTGGA 3°
Matla F 5> CGGTAGGAGAAGGGCATCC 3’ 270
R 57 GGGACTGTTGCTCCAGAGCC 3
Mat2a F 57 GCATCTGCGCCCTCCGCAGT 3° 420
R 57 GTGACTGTTGTTCCAAGGCA 3°
Gapdh F 57 TGTGTCCGTCGTGGATCTGA 3° 76
R 57 CCTGCTTCACCACCTTCTTGA 3°
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I

O RELS

(=)~ E 7]+ 82 #4 # (One-way analysis of variance, One-Way

ANOVA)
7% 3RSk Hcdp )4 SPSS 17 ¢ c710ne-Way ANOVA = 2 & 47 > T 1UERH § %3
# ©_ (Duncan’s multiple-range test)i& (T ¥ {6 g 2> 2RV U A o B FHEF A

—

okt

% B % ¥ 1+ (P<0.05)[Duncan, 1955] -

(=)~ &2 #4175 (Non-parametric statistics)

AL R 2 e Ryl Bt o 7R s 2 s 2 & 0 &0 Kolmogorov-
Smirnov it {7 ¥ T_» AJL o #7 SRR 4R 1L 12 *P <0.05, **P <0.01, ***P <0.001 &7
£ P EEM R 2 naive 2 4p vt B2 P <0.05, ¥ P <0.01,"**P <0.001 &7 £
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- BERSET G L RE

(<) PG R
SRERETAFR G R 5 SIETHIE G R iR oy Y 2 ALT 2 AST i 5
Hadp et B R o B- 2 A B aFY 2 ALT o B R AT AN fipiR

FEFR Rt g AR e (Contro)H & ¢ ALT EF & ¥ 2 (Naive) » &

|D

—*‘FfF”* BELRE P<005 ety ALT @~ ¥ 33 H AR

(LY ~ MY ~ HY) (P<0.05) « 1= % & &M F ¢ 2 AST v i » % A% 4B

|

JREFP 2 AST ¥Fhg i e (P <0052 gpidate P <

0.05) > % & ¥4 P8 ke erwif (2R oAbl W B E o

(=) I RLIWE S BREIFRLE

EANFOFHRDPT L ) Rl E R ok - 77 0 SRR ¢ gt g
Fat@iliiERre e ¥ e Bpr 3 EF AR (P<005) > 7 & H 4
Foke LY MY -HY)ZEF LB - Vb f gl | KaFggengme § 80
dodRe ) HOFERE R F OB T W o oA e dpt o HH R B R

EEEFHF N FHE L (P<0.05) /8w H L B LR

m&’g

23
ERE R MO RET AR TR L B BT MR ) HEF T3
i F e (P<0.05) fripfaitodpr » HR e BRS RS Y

TEEFALR (P<0.05) £ 707 @i e B i e w kg o
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(=)~ "FERZEREV
BAFRE R DRSS 0 LR REE T 1 RYRRARR 0 B2 5 VPR §0R
W B R B AR BRI TR AT B A MR R LR G F R
T e B AGL e (LY ~ MY ~ HY) (P <0.05) » 4 7 $H /& ] 82 35k %6 ¢

WA E -

(2) R kBEFS FEE

St LA {5 4 TR O TR OTROR R LR g BE R
2| EOH G ) Ble DOPRZ kB R TR BRI AR L kR
FARRE @A SHREL KRB FEREFR I ¥V 2 (P<0.05
feft g2 e (LY ~ MY ~ HY) (P <0.05) » % 7 448 0] B H 3 im 2 2 45 P2 R

BE e

(@) FRLEANE A

A ERLI MR I & AP BrkaveARo Rl AFEY i RV R A
HPETR R oo AR 2 B SRR e Bl AT 0 AR AS L FRIREE B SRR LT 18 )
bz gtmied mAY O BHFSF L4 2 (P<0.05) frifpes Al

(LY ~ HY ~ MY) (P <0.05) - 387 $f P 2} S pE 2 "k F-o # 2 173

()~ H*Fﬁyﬁggh VAR

R T B TR R L e R BRSO RS
# A d RPELR e i d) i 83 ) ’T’%ﬁ-d T RE A RBELRIFRE R

6 AR A o
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l. mAR B E L4
Fitie fRied AR R st e ) 2 H& ERd &% 0 4oBT “rF > &
THEY e AR Y GRS EL A DN AHBEY S RRTP
e Fmie v g 2 o B R PIR G A RRI LR > 1y e i
KEES: B al el j*rs»‘ RS e A d R LY B BRI It (7L 0 L 2
Fm A s T BT AL s ek 2 Ao 0 3EA R P A 5 %@ (vacuolization) ~ Hk
(necrosis)frik 4 it (fibrosis) o & iF%R e ¥ HR e {rd ¥ odpt Rie B F D
H4e (P<0.05)> MHE Rt e L) frEReaEF L2 7Y BE -3 HE R
ALst i (MY ~ HY)Fo3 e s dp vt B 5 (P <0.05) » fim®e 3B 113579 » @
Efel F EAp B EH 4 (P<0.05) KHE P MBEFHE RRSE (LY -
MY -HY)m g ¥ £ 2 - pait E’_%‘«‘g oo EFEE MHE P REfoR AT

BRLS e (LY ~ MY ~ HY) ¢ B2 i3t 4B e (P <0.05) -

2. R AR RS

JoBl = T AN T AR E TR S L B BUTHRIL L R o
A RFY B AT R AV Y BPRRRERIR A Al
e PRI Eagait v SRR (LY - MY ~ HY)RJZ 1 » 7 BR%E

Il E_%‘« P B Y o B4 F 5% ¢ % ImagePro Plus #tf8 & it > & (b end

it

RSB LI F e HBE s SHRERD (LY) ¢ R ERS MY)fod M E
BALF (HY)A 55 0.15 % ~ 8.05 % ~ 0.77 % ~ 0.67 %ir 0.37 % » #+4 i ulg 4t

PR ledpit B R Fod gun i A i3 B EF T F oA (P <0.05)
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(=)~ 52 L % § PCR A+ (Collal #~Coll2a3)

Z(A)~(B) 5 A i o Fpoiid s S 1 15 & ] &5 Collal ~Coll2a3

% mRNA 2 & 925 > & * AlphaDigDoc #r#8:i& {7 & it -

1. Collal
BEET MmN R AR S HEe? Collal i REH
FRL ¥ e (P<0.05 & 2@pit g2 (LY ~MY ~HY)s Collal % 3R

B HEFEHREP<005) L fet F e g HFLE -

2. Colla3
BEETAAC fRRA P TR 2 SR e Collal3 AT A
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Table 1. Effect of body weight and organ weight on yoghurt treatment BALB/c mice in

TAA- induced hepatic fibrosis.

Group Body weight, g Liver weight, g Spleen weight, g Body/liver, g
Naive 27.48 + 0.96° 1.54 £ 0.05° 0.10 = 0.01° 0.06 = 0.00°
TAAindeed

Control ~ 23.56 + 0.86" 2.33+0.11° 0.09 + 0.01° 0.10 % 0.00°

LY, 12.5ml/kg  24.64 +0.74° 2.11+0.19° 0.10 +0.01° 0.09 +0.01°
MY, 25 ml/kg ~ 23.82 +2.02° 2.04 £0.14° 0.10 £ 0.01° 0.09 + 0.00°
HY, 50 ml/kg ~ 24.93 £ 0.90° 1.88 +0.30 0.10 +0.01° 0.08 +0.01°

Naive : © % % ; Control : $+p8 2 ; LY @ iEfest M# £ 2, 12.5 mlkg ; MY @ ipes ¥
#HE e, 25 mlkg s HY : B3 HE e 50mlkge " kAP 2 k32473 8
4R (P<0.05)-

Naive : untreated group ; Control : control group ; LY : yoghurt low dose treatment group,
12.5 ml/kg ; MY : yoghurt medium dose treatment group, 25 ml/kg ; HY : yoghurt high
dose treatment group, 50 ml/kg. “°: Different letters in the same column indicate

significant difference (P < 0.05).
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Table 2. Effect of yoghurt on pathological score (vacuolization) in TAA-induced liver

fibrosis of BALB/c mice.
Group Vacuolization Mean
- + ++ HH -
Naive 5 0 0 0 0 0
"""""""" TAAindued
Control 0 0 4 6 0 2.60™
LY, 12.5 ml/kg 0 0 2 4 0 2.67

MY, 25 ml/kg 0 2 3 1 0 1.80°
HY, 50 ml/kg 0 0 4 2 0 2307

Naive : & ¥ % ; Control : ¥ %2 ; LY : s <& E 2> 125 mlkeg ; MY @ igpest
HE w2 25mlkg s HY © Bt 3 HE 2 50mlkg "t 79 232 &7 73 K
¥£ 2 (P<0.05-

Naive : untreated group ; Control : control group ; LY : yoghurt low dose treatment group,
12.5 ml/kg ; MY : yoghurt medium dose treatment group, 25 ml’kg ; HY : yoghurt high

a

dose treatment group, 50 ml/kg. *°: Different letters in the same column indicate

significant difference (P < 0.05).
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Table 3. Effect of yoghurt on pathological score (necrosis) in TAA-induced liver

fibrosis of BALB/c mice.
Group Necrosis Mean
- + ++ +++ ++++
Naive 5 0 0 0 0 0.00
TAAindued '

Control 0 9 1 0 0 1.10"

LY, 12.5 ml/kg 0 6 0 0 0 1.00

MY, 25 ml/kg 0 6 0 0 0 1.00

HY, 50 ml/kg 0 6 0 0 0 1.00

Naive : & ¥ % ; Control : ¥ 2 ; LY : e & E 2> 125 mlkg ; MY @ igpes
FE 2 25mlkg s HY © Bt 3 HE 2 - 50mlkg "t k79 2 k32 4773 K
¥£ 2 (P<0.05-

Naive : untreated group ; Control : control group ; LY : yoghurt low dose treatment group,
12.5 ml/kg ; MY : yoghurt medium dose treatment group, 25 ml’kg ; HY : yoghurt high

a

dose treatment group, 50 ml/kg. *°: Different letters in the same column indicate

significant difference (P < 0.05).
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Table 4. Effect of yoghurt on pathological score (fibrosis) in TAA-induced liver

fibrosis of BALB/c mice.
Group Fibrosis Mean
- + ++ HH -
Naive 5 0 0 0 0 0
TAAindwed _

Control 0 6 4 0 0 1.40"

LY, 12.5 ml/kg 1 2 3 0 0 1.30

MY, 25 ml/kg 1 2 3 0 0 1.30
HY, 50 ml/kg 0 6 0 0 0 1.00™

Naive : & ¥ % ; Control : ¥ %2 ; LY : s <& E 2> 125 mlkeg ; MY @ igpest
HE w2 25mlkg s HY © Bt 3 HE 2 50mlkg "t 79 232 &7 73 K
¥£ 2 (P<0.05-

Naive : untreated group ; Control : control group ; LY : yoghurt low dose treatment group,
12.5 ml/kg ; MY : yoghurt medium dose treatment group, 25 ml’kg ; HY : yoghurt high

a

dose treatment group, 50 ml/kg. *°: Different letters in the same column indicate

significant difference (P < 0.05).
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Figure 1. Effect of yoghurt on serum ALT in TAA-induced hepatic fibrosis of
BALB/c mice. Naive : untreated group ; Control : control group ; LY : yoghurt
low dose treatment group, 12.5 ml’kg ; MY : yoghurt medium dose treatment

group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg. *°:

Different letters in the same column indicate significant difference (P < 0.05).
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Figure 2. Effect of yoghurt on serum AST in TAA-induced hepatic fibrosis of
BALB/c mice. Naive : untreated group ; Control : control group ; LY : yoghurt
low dose treatment group, 12.5 ml/’kg ; MY : yoghurt medium dose treatment

group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg.

Different letters in the same column indicate significant difference (P < 0.05).
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Figure 3. Effect of yoghurt on wet dry liver in TAA-induced hepatic fibrosis of
BALB/c mice. Naive : untreated group ; Control : control group ; LY : yoghurt
low dose treatment group, 12.5 ml’kg ; MY : yoghurt medium dose treatment

group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg.

Different letters in the same column indicate significant difference (P < 0.05).
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Figure 4. Effect of yoghurt on liver water-soluble protein in TAA-induced hepatic
fibrosis of BALB/c mice. Naive : untreated group ; Control : control group ;
LY : yoghurt low dose treatment group, 12.5 ml/kg ; MY : yoghurt medium dose
treatment group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg.

¢ Different letters in the same column indicate significant difference (P < 0.05).
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Figure 5. Effect of yoghurt on hisopathological exam (H & E stain) in TAA-induced

hepatic fibrosis of BALB/c mice. The arrows indicate that cell damage.
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Figure 6. Effect of yoghurt on liver hydroxyproline in TAA-induced hepatic fibrosis
of BALB/c mice. Naive : untreated group ; Control : control group ; LY :
yoghurt low dose treatment group, 12.5 ml/kg ; MY : yoghurt medium dose
treatment group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg.

“¢ ¢ Different letters in the same column indicate significant difference (P <

0.05).
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Figure 7. Effect of yoghurt on liver collagen deposition in TAA-induced hepatic

fibrosis of BALB/c mice.
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Figure 8. Effect of yoghurt on hepatic fibrosis percentage in TAA-induced hepatic
fibrosis of BALB/c mice. Naive : untreated group ; Control : control group ;
LY : yoghurt low dose treatment group, 12.5 ml/kg ; MY : yoghurt medium dose
treatment group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg.

¢ Different letters in the same column indicate significant difference (P < 0.05).
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Figure 9. Effect of yoghurt on GSH A A-induced hepatic fibrosis of BALB/c mice.

a
Naive : untreated group ; Control : control group ; LY : yoghurt low dose
treatment group, 12.5 ml/kg ; MY : yoghurt medium dose treatment group, 25
ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg. ** : Different letters

in the same column indicate significant difference (P < 0.05).

61



2.00
1.80 I
) b
SN
- 1.60
€ be T b
g 1.40 T
3 c |
S 1.20 -
ﬁ
© 1.00
.©
2 0.80
o
£ 0.60 -. ----------
0.40 tL-- —— ] 1 1 -
Naive Control LY MY HY

Thioacetamide induced hepatic fibrosis

B~ RALFUS A N L fpiRig R Y BALB/ ] BVFRA - fE s Rl R e
Naive : & ¥ % ; Control : ¥/ e ; LY : B MA £ 2 5 12.5 ml/kg ; MY ¢
L ? B E > 25 mlkg ;s HY @ Bpest 3 #E 2> 50 mlkg o ““: {7 ¢

PRFA LT HEFLE (P<0.05)-

Figure 10. Effect of yoghurt on liver MDA in TAA-induced hepatic fibrosis of
BALB/c mice. Naive : untreated group ; Control : control group ; LY : yoghurt
low dose treatment group, 12.5 ml/’kg ; MY : yoghurt medium dose treatment

group, 25 ml/kg ; HY : yoghurt high dose treatment group, 50 ml/kg.

Different letters in the same column indicate significant difference (P < 0.05).
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Figure 11. Effect of yoghurt on TSLP stain in TAA-induced hepatic fibrosis of

BALB/c mice. The arrows indicate that TSLP.
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Figure 12. Effect of yoghurt on the hepatic mRNA expression in TAA-induced

hepatic fibrosis of BALB/c mice.
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Figure 13. Effect of yoghurt on p-Smad2/3 stain in TAA-induced hepatic fibrosis of

BALB/c mice. The arrows indicate that p-Smad2/3.
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Anti-hepatic fibrosis effect of yogurt in thioacetamide induced liver fibrosis

Yan-Wen Chen (& % 3), Chang-Chi Hsieh (#f & 47)
Department of Animal Science and Biotechnology, Tunghai University

Yogurt is a milk fermented product that beneficially affects the human by selectively
stimulating the growth and/or activity of one or a limited number of bacteria in the colon that can
improve the human health. In this study, we used yogurt to treat thioacetamide (TAA)-induced
murine liver fibrosis. Hepatic fibrosis was modeling by TAA (0.2 mg/kg) three times a week for 8
weeks in male BALB/c mice. Mice in the five TAA groups were treated daily with distilled water as
control group, low-dose yogurt, medium-dose yogurt and high-dose yogurt (LDY, MDY and HDY
in 12.5, 25 and 50 ml/kg/day) via gastrogavage throughout the experimental period. TAA caused
liver damage in increased serum alanine aminotransferase (ALT) and hepatic hydroxyproline
contents, Compared with TAA group, MDY and HDY treatment groups significantly decreased the
activities of ALT and hydroxyproline contents. Histological examination in inflammatory indicator
of thymic stromal lymphopoietin (TSLP) was significantly reduced in HDY group. On the other
hand, fibrosis associate protein Smad2/3 phosphorylation (p-Smad2/3) was also reduced in MDY
and HDY group. Our data indicated anti-hepatic fibrosis effect of yogurt might be via
down-regulated TSLP and p-Smad2/3 in inflammation and further fibrosis. It is suggest that oral
administration of yogurt significantly protect TAA-induced murine hepatic fibrosis.

Keyword: Hepatic fibrosis, p-Smad2/3, Thioacetamide, TSLP, Yogurt

75

66



- B R%FTARLE

RBERETRYYMBAAERNZBEGFLEREE
Affidavit of Approval of Animal Care and Use Protocol
Tunghai University

E%*%i%ﬂ$§%ﬁ _100-5

s %0, %3 iy

—n
o v
The an@al ‘*'v- 0 y the
Institutio ":3
Q

IACUC Approval No:x 2 100-5

-M g 07!31!2011\'@! mm/dd/yyyy )
- D"

TomHyRAAEALZARIE
IACUC Chairman

67



