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ABSTRACT: OBJECTIVE  To detect protein expression differences after combination-therapy on HSC-T6 and to explore 

antifibrotic mechanism of combination-therapy based on the protein level. METHODS  HSC-T6 as target cells, cells proteins 

were extracted after treated by combination drug of taurine, epigallocatechin gallate (EGCG) and genistein. After equal amount 

of protein digested by trypsin, the iTRAQ labeled protein peptide, separated by the cation column, LC-ESI-MS/MS used to 

detect and identify differentially expressed proteins. The functions of proteins were analyzed by bioinformatics. RESULTS  

Total 727 proteins were identified by MS. Three biological replicates identified 85, 102 and 94 differentially expressed proteins 

respectively. The analysis manifest 52 differentially expressed proteins were identified in three biological replicates 

simultaneously, of which 24 differentially expressed proteins were up-regulated, 28 differentially expressed proteins were 

down-regulated. The differentially expressed proteins correlate with post-translational modification, transcription, recombination 

and signal transduction pathways. CONCLUSION  Combined drug treatment with taurine, EGCG and genistein can impact 

HSC protein expression. The antifibrotic effects of this drug combination may be due to regulation of protein expression. 

KEY WORDS: combination-therapy; liver fibrosis; cell proteins; iTRAQ 
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1Òåæ� iTRAQØÙ

²l LC-ESI-MS/MS Ö×kl&�ça�
§¨

 ¡!D��p½¾��Ô�èéêkl&�}

-
§¨ ¡¢£!»¼½¾¿ë-1 

1  ����� 

1.1  ì.�íî 

a�
§¨ ¡ HSC-T6�ïf ¡���

�ð! HSC����ñÍ(òóôõö5÷)�

EGCG(øùúûüýþ����Ø�e=J�

�����20121207)�z{|(���20130207)

�������(2013-0211)	
� Sigma ���

DMEM(GIBICO��)��z�(Hyclone��)�

½¾��¿¶�Ö×<&!ì. RIPA��³*�

�*Q�|�*TEMED*SDS*�����0	


� Thermo ���iTRAQ Reagents-8plex Chemistry

ì.�*TEAB 0��ºµì.	
� Applied 

Biosystems ��1Mini-PROTEAN ¶�í(� 

BIO-RAD)�Triple LTQ 5600ºµí(� Thermo)1 

1.2  �� 

1.2.1   ¡!"�&�  c#$r%T&Å'(

)�! HSC-T6 N*ç+ÐT, 10%�z�!

Ì- DMEM !"³��37 ��5%CO

2

./0!

"11 ¡2W3Y4¨Ó�� 0.25%5½¾�6

ç7819:ìæ	�2;<f�! ¡�Ô

Õ1ìæÖ�=â�kl&�â (z{|â

60 µg·mL

−1

*EGCG 70 µg·mL

−1

*������â

14 µg·mL

−1

)�c ¡� 5>10

4 

·mL

−1

+ÐT 50 mL

!"?��!" 12 hç�@��!!"³AB!

" 24 h�CDE�FG[12]1 

1.2.2   ¡H½¾!��  IJ!"��&K#

! PBSL 3:�M 25 cm

2

!!"?�N 2 mL�

�³!©ONP� RIPA��³�� ¡�QT(

ÜRdSQ 20 min�9T 5 minUV0 ¡�WX

³��T 4 �./0 12 000 r·min

−1

�Y 20 min�

�Ü��yÜ�³�NP 10 mmol·L

−1

 DTT�56 �

>Z 1 h�NP 55 mmol·L

−1

 IAM�[\SQ 45 min�

5 ]�^!��_`abÜ�³ 2 h�4 �./0

12 000 r·min

−1

�Y 20 mincÜ��dWe'_`

�fb���NPg¯! 0.5 mol·L

−1

 TEAB�(Z

&h 15 min�4 �./0 12 000 r·min

−1

�Y 20 min�

�Ü�Þß½¾º1%& Bradford ����q

!½¾ºÔÕ ¯1 

1.2.3  ½¾º��� iTRAQ °±  9âÑi�

100 µg½¾�M½¾-�(20j1)!©ONP Trypsin�

37 ��� 4 h�IN 1:�37 �k�� 8 h1&l

m�Yno'pq�0.5 mol·L

−1

 TEABNrpq1

M= iTRAQ °±ì.�!RdsRÔÕpq!°

±�114°±=â*115°±&�â�\'!" 2 h1 

1.2.4  ½¾º!³¬Ö�  %&tÒuv��!

LC-20AB HPLCLw*x& UltremexSCXÖ�y

½¾ÑiÔÕ³¬Ö�1& 4 mL z{³ A 

(25 mmol·L

−1

||}~�T 25%����pH� 2.7)

Nr°±�o'!�lpq1ÔPÖ�yçÔÕ

�ÇL�(1 mL·min

−1

)��&z{³ AL� 10 min�

k���P 5%~35%z{³B(25 mmol·L

−1 

||}

~�*1 mol·L

−1

��T 25%����pH� 2.7)

L� 11 min�ÏçNP 35%~80% z{³ B L�

1 min1L�QRáRÔÕ�É�Ïç��ßq 20

�âÖ1x&c�yâÖc��#$o'&T

0�èÖ×&1 

1.2.5  ½¾º! LC-ESI-MS/MS Ö×  ���³

¬Lw�Waters��! NanoAcquity�S BEH130 

C

18

y(0.1 mm>100 mm�1.7 µm) � Symmetry C

18

 

y(0.18 mm>20 mm�5 µm)��Öâ�1BEH130 

C

18

y&TÖ�pq�Symmetry C

18

y&TpqI

��c�1Ì"³¬!��¬ A³(��-�|->= 

1.9j0.1j98)� B ³(��-�|->=98j0.1j1.9)

�	NP� ©O!��³19:½¾!ÜÑ¯

� 9 µL(2.30 µg)�� 2 µL·min

−1

��! A³L�
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15 min�ÔÕpqI��c�1�ç%&, 5%!

B³� 300 nL·min

−1

��L� 1 min�����L

��Ç�B³ 45 min���Ç��� 5%�  35%�

¡ 5 min � 35%�  80%�ç� 80%¢BL�

5 min�Ïç 3 min£Ny¤1 

x&!ºµ� AB SCIEX ��! TripleTOF 

5600���¥� Nanospray IIIsource��¦§¨¤

©-!·ª�S«î1%X<¬Ó�íî!E<

Q$0�®¯°Â� 30 psi���¥·¸¶°

2.5 kV�·¸¯° 15 psi�·¸+±²'Ç 150 ��

`«�³´µ�Ö¶·¸30 000�̂ ¹ 250 ms!�

2

+

q 5

+

!��º�»��Ç9¼^¹&Q 120Ö!

��´µ¥ 30����½i 3.3 s�Q¾ 2�ø

¿À(Q2)!7ÁÂ±� 100 Da� 100%�Ã{«Ä

¶!Ä·� 11 kHz�ÈÉî!ÈÉÄ·� 40 GHz�

� 4 ��ÅÖÆ±Ç9:´µ!È����É 4

:çlZ~�%X<¬���Ê�!w¯Q

�(35Ë5)eV�Ì���ÍÎcQ��ÏÐÓÑ

!�Ò(Ó 20 s)�¬hÌ��!Ê�[&Q 2:1 

1.2.6  ½¾ºÚ � ¯  K& Mascot 2.3.02Ô

/(Matrix Science)ÔÕ½¾º!Ú 1<x&<¬

Õ� IPI a�½¾<¬Õ�� mgf F/[��Ö,

�}�ºµ(MS/MS)×µ]���F/�ÔÕ<¬

ÕØÙ1ÚE<�Û$0�ØÙÜ��MS/MS lon 

search���Trypsin�<¬Õ�IPI a�½¾<¬

Õ[IPI_3.87(39925 sequences)]�íîÜ��Triple 

TOF 56001Ý¬½¾ºÆÇ>?�1D�]<p

q 1.2]�Ü�Þ¡wßÈæ» Pà<0.05Ó�á

�D��p½¾º1 

1.2.7  f��ã5Ö×¿wß5²\  �Q GO

Ö×<¬Õ (http://www.geneontology.org/)Ú 

Ï!<=D�½¾ÔÕ GOâwãäÖ×�ÖÆ�

f�5ÔR(biological process�BP)* ¡�Ö

cellular component�CC)�Ö�âw (molecular- 

function�MF)G 3 �åÔÕÖ×1�Q½¾¬æ

d&! STRING <¬Õ(http://www.string-db.org/)

D��p!½¾ºÔÕ½¾ºÑ!¬æd&ç

èÖ×1åæ<¬!²#& sx ± ���âÑ©é

%&WP)�DÖ×�<¬²\x& SPSSÔ/�

� P<0.05��=f�wß5êë1 

2  �� 

2.1  ½¾º!ºµ ¯Ö×¿Ú ²# 

Òåæ�T iTRAQ °±²l LC-ESI-MS/MS

z{|*EGCG �������â�!kl&

�d&T HSC-T6ç� ¡�½¾º�p!ìí

ÔÕ�D�Ö×�HÉÚ q 727 Ð½¾º1�

îï��� 114![N��HSC-T6 ¡!"â�

=���â°±� 115� ½¾ÆÇD�pq

>1.2 ](Üð)E<0.7 ](0ð)�Þ¡wßÈæ» P

à<0.05 !�D�½¾13 :åæÖÆÚ q!D

�½¾º<¯ÖÆ� 85�102�94 ��� 3 :I

N	Ú q!D�½¾� 52��»�Üð½¾ 24

��0ð½¾ 28����D� 11%& MascotÔ

/½¾ºÔÕØÕÚ �3:IN	Ú q!Ü

ð�0ð!½¾ÖD� 2�� 31 

� 1  �������� 

Tab. 1  Summary of protein quantification 

[\ �]^_\` a]^_\` bcd^_\` 

e 1 [ 39 46  85 

e 2 [ 46 56 102 

e 3 [ 43 51  94 

3 [Mf 24 28  52 

� 2  	
��� HSC-T6 ��������� 

Tab. 2  The up-regulated proteins in HSC-T6 after treatment 

with combined drug 

ghi jkl^_m 

no 

(115p114) 

IPI00392875 qrs/trs^_u+ 1.870 

IPI00210920 vwxyz{r+ 1.365 

IPI00207390 |}^_ A3 1.259 

IPI00230907 ~����:���� 1.771 

IPI00203690 γ-r��s���+ 3.410 

IPI00200601 ������^_ 1 1.223 

IPI00231229 y��� S-{�+ 1.284 

IPI00391791 ^_+x��� PI31 �� 1.384 

IPI00231920 �:^_-2 1.512 

IPI00204738 �����+ A �
+ 1.336 

IPI00188158 �������+ A �
+ 1.704 

IPI00464532 � ¡-5-¢s��+ 2 1.463 

IPI00206626 £¤¥��+ 1 1.458 

IPI00480766 ���+ A  1.564 

IPI00194085 ¦§¨©^_ 36 1.481 

IPI00231196 {ª^_ 1.465 

IPI00195160 �s«¬^_ 1 1.423 

IPI00371124 qrs/rs®¯�� 9 1.515 

IPI00324986 GDP ,°���� 1.372 

IPI00206712 �±²³s+ 1 1.274 

IPI00194130 ´µu+ 1.407 

IPI00365286 ¶^_ 1.246 

IPI00188921 ·�¸ 1.331 

IPI00324633 yrs��+ 1 1.205 

¹5114−º»�115−}�¼�½ 

Note: 114−control; 115−Combined drug. 
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� 3  	
��� HSC-T6 ��������� 

Tab. 3  The down-regulated proteins in HSC-T6 after 

treatment with combined drug 

ghi jkl^_m 

no 

(115p114) 

IPI00358600 ¾¬x^_m L27a 0.492 

IPI00207050 ¿À^_ 3(EF ÁÀÂ�D) 0.608 

IPI00197173 ÃÄ^_ 80 0.681 

IPI00205805 �m�Å^_+��� 1 0.629 

IPI00211895 y����
+ 0.597 

IPI00192246 vwx��Æ¥ C �«+�� 5A 0.594 

IPI00480820 |ÇÈÉxÊ/ 1 $xË 0.686 

IPI00210945 ��Ì^_ α1 Í C 0.526 

IPI00464535 ÎÏ+�uÐ���^_ 1   0.579 

IPI00194222 ��Æ¥ C �«+�� 1  0.595 

IPI01016575 ÑÒ^_ 2 0.659 

IPI00363550 {Ó^_Éx^_ 1 0.579 

IPI00567828 SKP1 ��^_ 0.514 

IPI00198619 Ôµs{�+ 0.605 

IPI00199448 ÕÖª¥Â�^_ 0.592 

IPI00192880 ×Ø¥-ÙZl GTP Â�^_ 0.404 

IPI00393595 Ú´Ô¥ α 0.389 

IPI00363849 ÛÜÝ^_ γ 0.676 

IPI00371178 2’-5’ÞÔµs�
+ 1 0.602 

IPI00205389 Îß^_� β Í 0.170 

IPI00324168 ¬�
+u+ 3 0.658 

IPI00372499 à|^_ 109 0.516 

IPI00326566 áâã��ä�� 0.423 

IPI00391633 áâã��ä��ÇÈ^_ 2 0.667 

IPI00203574 åu^_ 70 Â�^_ 1 0.659 

IPI00464735 ���ä]æ¾ç^_ 0.613 

IPI00214461 _è¥ 1 Éxéê^_ 0.548 

IPI00198608 ��ë4¥ìíEu+ 4 0.684 

¹5114−º»�115−}�¼�½ 

Note: 114−control; 115−Combined drug. 

2.2  ½¾º!f��ã5Ö×  

D��p½¾ÔÕ GOÖ×���G^½¾

!âw1BPÖ×eÀ�D��p½¾a�Eñ�

�7X*8òl��óôõ�°Â`K�MFÖ×

ö��G^½¾a�²l÷ø|Eù�*>�8

ò`K*~ÇðÍ0âw�CCÖ×ßÏD�½¾

��Öú� ¡º�� ¡ûÜ�D× 11ü&

STRING 9.0 ÈÙ½¾º¬æd&D× 2� ¡ý

�)ÝþÍ�� 4(cyclin-dependent kinase 4�

CDK4)*
��ff�P� (hepatoma-derived 

growth factor�Hdgf)*��|�~� 1 (Glutamate 

dehydrogenase 1�mitochondrial, Glud1)���|/

��|�+P� 9½¾(serine/arginine-rich splicing 

factor 9�Sfrs9)�ç×�²Tâwçè��V�	


vw�½¾¬æd&¿
��!efegQ

R���I�´1 

 

� 1  ������� Gene Ontology �� 

Fig. 1  Gene Ontology annotations of differentially expressed 

proteins 

3  �	 

Ò: ¯½¾ºâ5Ö×ºµÉÚ q 727

Ð½¾º�»�INÚ q!D�½¾� 52 ��

»�Üð½¾ 24 ��0ð½¾ 28 �1¡Ö×e

À�ÖD�½¾$�º��½¾�}-. 1*3�

�½¾*¥��½¾ 2 0�¡=a¯!îÅ�+

ñ
��!ef*eg=»�G^½¾�p�

ñ¥�îÅ!��²#�Y1hÓ�Ò���

eÀ CDK4½¾*Hdgf½¾*Glud1½¾� Sfrs9

½¾�½¾º!¬æd&�²Tâwçè��

V�	
vw�½¾¬æd&*
��efe

g*��+
��d&QR���I�´1 
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� 2  ������������ 

Fig. 2  Interaction of differentially expressed proteins  

=îÅHSC!¢£ùqÖ�CDK4��!�Ð

 ¡ý�ÝþÍ��!ð��Z�å CDK49 HSC

 ¡ý�I�!ðj½¾�ÝþÍ½¾��

[17-18]

1

�� PD98059( ¡¢�ñ�Í}-. )wn�

HSC! G1-S�~�»}-ë-ñ CDK4�p0

ð��Å����!Ö�=»

[19-21]

1Ò��²#

ñ¥å!îÅ�Y�kl��d&
§¨ ¡ç�

�x CDK4�p0���oÔ�èð� HSC¢£�

�@�Ô
§¨ ¡!��1 

HDGF 9 1994  Nakamura 0

[22]

�!
� 

¡L(HuH-7)F�!"!Ü�³�Ö�ßq!�

Ðf�P��HDGF���"#Öú��=ñ DNA

²lâw�Eñ ¡Ö*¢£�â$î%!f

�*e&�HDGF ñ'( ¡�)¢£=»��

'(��p¢N1=��eÀ
t��Q�p

! HDGF �� «�*ý+
 ¡¡º�Q�

p HDGF w�Ô��P�(COL�*COL,*

TGF-β1)Q�p�XY
t!���º_^���

HDGF !Q�pñ
��-\QR»k�

TGF-β1v�QñHDGF¬æd&�Ô
��Ô

g

[23]

1Ò���� HDGF ½¾�
§¨ ¡ùq

kl��d&ç��p¦�0���Ékl&�

vwñ¥å!���Ñ��Q�Å HDGF!�p�

}- TGF-β1*COL�*COL,0���¬»½

¾!�p�no
��!ÔR1 

Glud1��È���|�~��d��.|½

i!I��Ñ��=îÅvwEñ/¡0º��

|!51�±2!`K

[24]

1Ding 0

[25]

3%&

HBV-Tg4�(,=HBVá�P)�HBs-Tg4�(�

Ö HBV �P~P!)ÔÕ���5y¶�eÀ�

HBV-Tg4����Eñ��|8ò! Gludl0

�È�½¾�ñ HBV �Í67QR��!89

`K=»1Tang0

[26]

%& 2-DE-TOF-TOF-MS Ö

Æ�)â� DBDCT 7:âa�
tû½¾�

÷½¾�pµÔÕÖ×�Ú Ï 6 �û½¾� 10

�÷½¾�»� Glud1 �Ü�½¾1Ò����

kl��d&
§¨ ¡ç Glud1 !�pÜ��

�É��d&çGlud1Eñ�
��!£NQR1 

Sfrs9 �=½¾º!�+ðj!d&�v�

ðj�+«V!�Û�}- MAPT/Tau ó��!

�+1Tong0

[27]

;& iTRAQklºµØÙ��Q

©é HepG2 � HepG2.2.15  ¡½¾!D��p

µ�eÀ Sfrs9 �pÜð�hÓ� mRNA >?ß

q¬h!²#1Ò����kl��d&
§¨

 ¡ç Sfrs9!�pÜ���É Sfrs9!�p�Ì�

vw�QðjÚÐ½¾!�+«V�Ô@��[

hâw!½¾º��ìí
§¨ ¡!ÚÐf\

QR1 

H<�Ò���Q iTRAQØÙ²lºµ=è

Ö×kl��}-
§¨ ¡¢£!ë-�ßq

�LMñ
��=»!D��p½¾��¦Ä

ØÙ&T��+
��½¾ºâ5���=_

Î!¥>12G^½¾�
��ef*eg�

!d&?@Aá�B�C�Ô�èDEG^D�

½¾d�Fo
��!G�°Á�!vHÍ1 

REFERENCES 

[1] WENG H, MERTENS P R, GRESSNER A M, et al. 

IFN-gamma abrogates profibrogenic TGF-beta signaling in 

liver by targeting expression of inhibitory and receptor Smads 



 

�������� 2014 	 11 
� 31 �� 11                     

Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11      �1307� 

[J]. J Hepatol, 2007, 46(2): 295-303. 

[2] COMPORTI M, SIGNORINI C, AREZZINI B, et al. 

Isoprostanes and hepatic fibrosis [J]. Mol Aspects Med, 2008, 

29(1/2): 43-49. 

[3] DUMONT J M, MAIGNAN M F, JANIN B, et al. Effect of 

malotiate on chronic liver injury induced by carbon 

tetrachloride in the rat [J]. Hepatology, 1986, 3(2): 260-268 . 

[4] CHEN Y X, ZHANG X R, XIE W F, et al. Effects of taurine 

on proliferation and apoptosis of hepatic stellate cells in vitro 

[J]. Hepatobiliary Pancreat Dis Int, 2004, 3(1): 106-109.  

[5] KATO J, IDO A, HASUIKE S, et al. Transforming growth 

factor-beta-induced stimulation of formation of collagen fiber 

network and anti-fibrotic effect of taurine in an in vitro model 

of hepatic fibrosis [J]. Hepatology Res, 2004, 30(1): 34-41. 

[6] DENG X, LIANG J, HUANG B, et al. Effects of natural 

taurine on TGF-β1/Smad singaling pathway in rats of hepatic 

fibrosis [J]. J Dalian Med Univ(��������), 2007, 

29(4): 336-338. 

[7] NAKAMUTA M, HIGASHI N, KOHJIMA M, et al. 

Epigallo-catechin-3-gallate a polyphenol component of green 

tea, suppresses both collagen production and collagenase 

activity in hepatic stellate cells [J]. Int J Mol Med, 2005, 16(4): 

677-681.  

[8] ZHEN M C, WANG Q, HUANG X H, et al. Green tea 

polyphenol epigallocatechin-3-gallate inhibits oxidative 

damage and preventive effects on carbon tetrachloride-induced 

hepatic fibrosis [J]. J Nutr Biochem, 2007, 18(12): 795-805.  

[9] LIU X J, HUANG M H, CHENG N, et al. Effects of genistein 

on the fenestrae, proliferation and nitric oxide synthesis of 

liver sinusoidal endothelial cells from carbon tetrachloride- 

induced experimental hepatic fibrosis rats [J]. Clin J 

Hepatol(�������), 2002, 10(3): 200-203. 

[10] LIAO M, LI Y,

 

SHU W, et al. Effect of cocktail therapy on 

proliferation and Collagem-1 and TIMP-1 mRNA expression 

in rat hepatic stellate cells [J]. World Chin J Digestol(���

�����), 2010, 18(9): 932-936. 

[11] LIAO M, LIN X, CHEN Z N, et al. Effect of cocktail-therapy 

on TGF-β1, COLI and COL  in liver tissues of rat with liver �

fibrosis [J]. World Chin J Digestol(��������), 2010, 

18(18): 1867-1872. 

[12] LIAO M, ZH Y, HE M, et al. Alteration of cocktail-therapy on 

gene and proteomic expression profile in rat hepatic stellate 

cells [J]. World Chin J Digestol(��������), 2011, 

19(17): 1780-1784. 

[13] LIAO M, MO C F, ZHOU Y, et al. Effect of the 

combination-therapy of liver fibrosis in rats and differentially 

expressed proteins in liver tissue determined by SELDI- 

TOF-MS [J]. Chin J New Drugs(������), 2012, 21(14): 

1668-1671. 

[14] WU W W, WANG G, BAEK S J, et al. Comparative study of 

three proteomic quantitative methods, DIGE, cICAT, and 

iTRAQ, using 2D gel- or LC-MALDI TOF/TOF [J]. J 

Proteome Res, 2006, 5(3): 651-658. 

[15] WANG L Q, DAI Y, TU Z G. iTRAQ labeling and biomarker 

discovery in comparative proteomic studies [J]. Chem Life(�

 !��), 2010, 30(1): 135-140. 

[16] BOUCHAL P, ROUMELIOTIS T, HRSTKA R, et al. 

Biomarker discovery in lowgrade breast cancer using isobaric 

stable isotopetags and two-dimensional liquid chromato- 

graphy-tandem mass spectrometry (iTRAQ-2DLC-MS/MS) 

based quantitative proteomic analysis [J]. J Proteome Res, 

2009, 8(1): 362-373. 

[17] UEBERHAM E, LOW R, UEBERHAM U, et al. Conditional 

tetracycline regulated expression of TGF-beta1 in liver of 

transgenic mice leads to reversible intermediary fibrosis [J]. 

Hepatology, 2003, 37(5): 1067-1078. 

[18] CZOCHRA P, KLOPCIC B, MEYER E, et al. Liver fibrosis 

induced by hepatic over expression of PDGF-B in transgenic 

mice [J]. J Hepatol, 2006, 45(3): 419-428. 

[19] KHETANI S R, BHATIA S N. Microscale culture of human 

liver cells for drug development [J]. Nat Biotechnol, 2008, 

26(1): 120-126. 

[20] DOUGLASS A, WALLACE K, PARR R, et al. 

Antibody-targeted myofibroblast apoptosis reduces fibrosis 

during sustained liver injury [J]. J Hepatol, 2008, 49(1): 88-98 

[21] SATO Y, MURASE K, KATO J, et al. Resolution of liver 

cirrhosis using vitamin A-coupled liposomes to deliver siRNA 

against a collagen specific chaperone [J]. Nat Biotechnol, 2008, 

26(4): 431-442. 

[22] NALAMURA H, IZUMOTO Y, KAMBE H, et al. Molecular 

cloning of complementary DNA for a novel human 

hepatoma-derived growth factor. Its homology with high 

mobility group-1 protein [J]. J Biol Chem, 1994, 269(40): 

25143-25149. 

[23] KAO YH, CHEN C L, JAWAN B, et al. Upregulation of 

hepatoma derived growth factor is involved in murine hepatic 

fibrogenesis [J]. J Hepatol, 2010, 52(1): 96-100. 

[24] CAVALLARO S, MEIRI N, YI C L, et al. Late 

memory-related genes in the hippocampus revealed by RNA 

fingerprinting [J]. Proc Natl Acad Sci U S A, 1997, 94(10): 

9669-9673 

[25] DING C, WEI H, SUN R, et al. Hepatocytes proteomic 

alteration and seroproteome analysis of HBV-transgenic mice 

[J]. Proteomics, 2009, 9(1): 87-105. 

[26] TANG L, LI Y L, GE R, et al. Oxidative stress 

indi-n-butyl-di-(4-chlorobenzohydroxamato)tin (IV)-induced 

hepatotoxicity determined by proteomic profiles [J]. Toxicol 

Lett, 2012, 213(2): 167-173. 

[27] TONG S W, YANG Y X, HU H D, et al. Proteomic 

investigation of 5-fluorouracil resistance in a human 

hepatocellular carcinoma cell line [J]. J Cell Biochem, 2012, 

113(5): 1671-1680. 

123452014-01-07

 

 

 

 

 

 

 

 




