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Abstract

Protein Expression Profiles in a Rat Cirrhotic Model Induced by Thioacetamide

Jeung Hee An, Ph.D.””, Jinsil Seong, M.D."”, Haejin Oh, M.S."”, Wonwoo Kim, M.S."”,
Kwang-Hyub Han, M.D.”* and Yong Han Paik, M.D.’

Department of Radiation Oncology', Liver Cirrhosis Clinical Research Center*, Brain Korea,
21 Project for Medical Science’, Yonsei University Medical College, Seoul, Korea

Background/Aims: The reactive oxygen species from thicacetamide (TAA) induces rat liver cirrhosis that
resembles the human disease, and it can serve as a suitable animal model for studying human liver cirrhosis.
The aim of this study was to identify the molecular protein signatures via a proteomics approach with using
a rat model with TAA-induced liver cirrhosis. Methods: Male Wistar rats were treated with 0.3 g/L TAA in
their drinking water. The animals were then sacrificed at 9 and 30 weeks after TAA administration. The
development of liver cirthosis was observed with histological study. The livers were processed for proteins
extraction and the proteins were analyzed by 2-dimensional electrophoresis. The proteins were identified by
matrix-assisted laser desorption ionizing time-of-flight mass spectrometry and this was validated by
immunchistochemical staining. Results: On the proteomics analysis of the liver tissues, a total of 88 proteins
showed significant change in their expression between the controls and the cirrhotic rats. When the proteins
were categorized by their function, they included ECM/cellular skeleton, cell proliferation/death signal,
metabolism, DNA damage/stress and immune response related proteins. The level of expression gradually
increased up to 30 weeks for interleukin-6 (IL-6) precursor, transforming growth factor-beta (TGF-25)
induced protein, TIMP-1 and MMP-9. Cytochrome P450 2B, which is required for the metabolic activation of
TAA, also showed the same increasing pattern. In contrast, the expression level of the proteins did not show
a significant change at 9 weeks, but this increased to 3—fold at 30 weeks for carbonic anhydrase VII, ras related
protein Rab 6, Annexin A2, neurofibromatosis type 2 and aldehyde dehydrogenase. Conclusions: This study
showed that there is a repertoire of proteins during the development of liver cirrhosis via TAA. In this model,
IL-6, TGF- 8, MMP-9 and TIMP-1 were reconfirmed as the molecular signatures during the development of
TAA-induced liver cirrhosis. (Korean J Hepatol 2006;12:93-102)
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Normal TAA 30 week

Figure 1. Rat liver with TAA-induced cirrhosis. Male Wistar rats were treated with 0.3 g/l TAA in their drinking water
for 30 weeks. A gross photograph of the liver with a macronodular surface is shown.

Normal TAA 9 week TAA 30 week

Trichrome
stain

weeks of administration of thicacetamide.
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Figure 3. 2-D gel electrophoresis of different expression between normal and cirrhotic liver tissues in Wistar rat. Proteins
from the whole liver were extracted and separated on pl 3-10 nonlinear immobilized pH gradient strips, followed by 9% to
18% polyacrylamide gels. The gel obtained for each of five rat liver tissues was stained with Coommassie brilliant blue

G-250.

3. =Y
B4
Trichrome 94 ZiexE TAAE
T3k FollA 1wl sk A THA
9] gl proteomics B3l M= A4
9] Zhel Hls] @id e} o] 3u) o] F7t
w3 43S vl FYUT olF WS MHC
class II antigen, mitogen-activated protein
kinase 8 (JNK1), lamin A, cytochrome ¢ oxidase,
phosphatidylinositol 4-Kkinase,

Tl Walo] WslE 20l EHYFo)

r&_cﬁ
gﬁom

N
[ Vi Ry oA

calcipressin 3,
NADH ubiginone oxidoreductase, 3-hydroxyan-
thranilate 3,4-dioxygenase, cytochrome P450 2B3,
gelatinase B precursor (MMP-9), transforming
growth factor-beta (TGF-8) induced protein,
interlukin—6 precursor (IL-6), glycosyl tranferase,

glutathione-S—transferase omega 1, zinc finger

protein 148, MHC class II histocompatibility
antigen, TIMP-1 5% ¥3%8l Jqo(FE 1). =3
%7] 95 FogtolA 3u) o] HdE] FAAE HQ
ol 2 & H-Ras, sulfotranferase family 1A2, liver
fatty acid binding protein®] 13 o] &< 305 F
TolME GA] o] ZAFE Ao YEWT
(X 1.

E3] 7+ %719 950 ¥gE Holw gud
% cytochrome P450 2B3, TIMP-1, MMP-93}
TGF-8 induced protein ¥d9 F7I= A
image gelZX FAT 5 JUATHAH 4). BF=4
sletg Moz #eld A} cytochrome P450
2B, TGF- 81, TIMP-1, MMP-9 5-& 7H73wo| 2
o] wat wgdo] ZF7}E o] proteomics 2o}

dA ke AE AAT 7 AAHIH 5).

.97 -



The Korean Journal of Hepatology : Vol. 12. No. 1. 2006

Table 1. A Detailed List of Protein Undergoing Quantitative Changes with TAA Treatment

Pattern

Normal vs. 9 Weeeks vs. Protein Name

9 Weeks 30 Weeks

Up Down MHC class I antigen, Cytochrome ¢ oxidase, Lamin A, Mitogen—activated
protein kinase, TIMP-1 Phosphatidylinositol 4-kinase, Calcipressin 3, NADH
ubiginone oxidoreductase, 3-hydroxyanthranilate 34-dioxygenase, Cytochrome
P450 2B3, gelatinase B precursor, Transforming growth factor-beta induced
protein, Interlukin-6 precursor, Glycosyl tranferase, Glutathione-S-transferase
omega 1, MHC class II Histocompatibility antigen, Zinc finger protein 48

Up Up Carbonic anhydrase VII, Ras related protein Rab 6, Annexin A2, Neurofibro-
matosis type 2, Rab 3A interacting protein-like 1, Aldehyde dehydrogenase 1A1,
Proteasome activator complex subunit 3

Down Down H-Ras IDX, Sulfotranferase family 1A2, Liver fatty acid binding protein

Up and Down: approximate 3 fold 'changes of protein expression was derived from the ratio of normalized average optical

densities of normal to the experimental proteins.
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TAA 9 week

TAA 30 week

Figure 4. Partial 2-DE images for Cytochrome P450 2B, IL-6 precursor, TGF- 4 induced protein 1, TIMP~1 and MMP-9.
Protein extracts from normal liver, 9 weeks and 30 weeks liver tissues were separated by 2DE. The gel obtained for each
of five rat liver tissues was stained with Coommassie brilliant blue G-250 and the image gels was obtained from the

GS-800 densitometry scanner.
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Figure 5. Immunohistochemical stain of cytochrome P450 2B, transforming growth factor betal (TGF-A1), TIMP-1 and

MMP-9 in cirrhosis rat induced by thioacetamide (> 100).
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