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Abstract

AIM: To screen the differentially expressed gene in the
spontaneous reversion of hepatic fibrosis induced by car-
bon tetrachloride (CCl,), and to reveal the gene expres-
sion profile in this process.

METHODS: Animal model of hepatic fibrosis with sponta-
neous reversion was created in SD rats by injection of
carbon tetrachloride (CCl,) for 8 weeks and then withdraw-
ing for 6 weeks. The mRNA of liver tissues was extracted
at different time spots in the process of reversion. Then
cDNA microarray was used to screen the differentially ex-
pressed genes. Finally the products were subjected to
hierarchical clustering and confirmed by semi-quantitative
reverse transcription polymerase chain reaction (RT-PCR)
of a-synuclein, A-raf, presenilin-2 and B-actin.

RESULTS: Hepatic fibrosis was progressively reversed
after stopping injection of CCl,. All together, there were
254 (21.59%) genes that changed at the transcription level.

Meanwhile, 54, 85, 97 and 132 genes were identified dif-
ferentially expressed in the 8", 10", 12" and 14" week,
respectively. After confirmed by RT-PCR, the differentially
expressed were associated with metabolic enzymes, ion
channels, transcription factors, gastrointestinal hormones
and their receptors, mitogen-activated protein kinase
(MAPK) and PI3k/Akt signaling pathway.

CONCLUSION: The gene expression profile is significantly
changed in the spontaneous recovery of CCl,-induced
hepatic fibrosis. Genes closely related to the spontane-
ous recovery are associated with metabolic enzymes,
transporter/symporter proteins, gastrointestinal hormones/
receptors, lipoprotein/fatty acid binding proteins, transcrip-
tion factor/nuclear factors, and MAPK signal pathway.
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Fik: it vy AL (carbon tetrachloride, CCL)iE4F
SD X & 8 wk, M/G152 6 wk & I 4F 440 ) & 3% 4%
#g S P AR FRILE A1 AR 2 o R ) B A B g AT 4R
L2 mRNA, 5 cDNA #5435, ik & A K-FH
2 EIARTRAGEZFLARE, H44 Cluster A7 F AT
SRk MM RF O EEEEG . A-—raf, FEEZ2 AP N
& GF RT-PCR VAI i) 25 R .

LR CCLHF oI 4 A AT F 2 4G B AT
P B CDNAMIEF) e 5 HE 52 | BT 4F AL il iR ad A2 P ok
F o544 B LA FORF R, B B9 21.59%.
A8, 10, 12, 14 wk 89 £ 7 £ & LB 55 A 54,
85, 97, 132 4. Jh ik ITAF a9 IT LF e fbid 254 X AR £
T BARMAD KB I AR X B G BT 4
FHEF. B AR L, MAPK & PI3k/Akt 125 4
FiB ¥4 RT-PCR &M 5 cDNA M%7 4 X —3, iE
T T LR T MR

Eig: Mg b P R R AR A REAE,
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AR s, W R 80 R &N 8N A APt
AL 25 I HR BT T AT b e A 3 . SR £ 44k
s R %, WA E R, HAirwf
T BR T B — R 22 o0 1, M DA 1 4 s JHE 4 Ak i
Eerp (R R RIAR DL, Rk, FRATAE L K R 2F 4Efb
R0 LR (R SR, SR cDNA AR 51 % A PRkt
e 1 0 3 T 4k A 30 e o R v (1) 22 R R R LN, DA
S e W T 24K ORI (AR GRS DR IR 0, R 45 4T 4
A3 1R DML

1 $RIASE

1.1 ##+ MM Sprague-Dawely KR, iz 180-240 g
( E R R B SER AP L) ;0ligotex mRNA
Midi A& (Qiagen A7), *P dATP(Life Sci-
ences AT)), Atlas Rat 1.2 cDNA T BDAT]) :
224 (Hybaid 24 7)) ;phosphorimager 3Hi1X
(Molecular Dynamics 2y 7)) ;Gene AMP PCR sys—
tem 9700 %! PCR 3" 4 4L.

1.2 Z % ¥4 Sprague-Dawely K UBEHL /> A 1E H 6
H(n = 5) MIFAYACEHEAEH (n = 22) . BHA K
i SC 400 mL/L DY 4tk (carbon tetrachloride,
CCl,) (6 mL/kg, FFIMIME) , IE N A )DL H] A
TFEENE RN, 3 d—k, E£8 wk, It
JFfEZ 6 wk.8, 10, 12, 14 wk K/3HIAAE5 1L
K, HHZEHE & VG Jett)q b AT A A FR B 1)
ERIPYH ST, X, WA R 4EfL, e
B 14 5 &) 1 A BN I AT SRR, 3 AN 5 2N I (1)
SR S2, BA A YEN)BE BRI R LT AL TE i, (HOR
TR N EERIAT IR B S8, KA BRIE R, 77 F%
PR 27N AN SR E S AN 2y (A -~ N (SR W i R LK
S4, WA, T SERIZ AN, TRiE AT Y
B, A5 B 1R JHE 0 AT S THAN )R 5 1) A A B
T s H 2T 4 () B% 58 R BiAs oS0t AN 78 25, BOE &
XK 8, 10, 12, 14 wk JFFEF 4l AR s M 41 K
2R ZL (0.8 g/ 2), LAy / Sl 5 20 5 RNA,
Sy IR A J5 73 12 mRNA. SR A2 mRNA (1 pg) 5 DTT,
dNTP, M-MLV, *P dATP F 37°CHLWHE 1.5 h. FrigfikEl

24tk S8R DNA B At1as Rat 1. 2 Kl cDNA
TUFEFITE 68°C 4 F 2442 12-18 h. B BI P HEAT A
PRV K T VR BRI . B &Y
—AbJi, BlArray Vision 5.1 #AFp#T, ikt
FIEKF BT 3 £ = e RIK AR, JENH
Cluster 3.0 M Treeview #8M-4E Cluster 20#7. 1L
cDNA T BEZ Rl 45 K i #e ik Bl (o— LA E
A-raf) . T (25 2) MORFFTE e B-IshE ) 1
SR g FRE oy A, BUFAZUE RNA (2 ug/ 41) .
BEHLSI9 0.5 uge MMLY 200 U F 37°Cilifssk1 hLL
Ak eDNA. S ¥c it (1) o— Lk 82157 GGGTACCCA
CAAGAGGGAAT3” (_E37) , 5° CGATCACTGCTGATGGAAGA3’
(F7) , 338K 248 bp; (2) A-raf:5" ACTCCAG
CCTCATGCAGTTT 3’ (L), 5" TGTCGTGTCTTCCTG
AGCAC3” (FIiF) » ¥4 Wi 401 bp; (3) LE#E2:5’
CTACCTCGGGGAAGTGTTCA3” (L¥f#), 57 AGTGCGC
TGATCACAATGAG3” CiE) , ¥ 34 i 156 bp; (4) B-
W& (W) 157 ACCCACACTGTGCCCATCTATG 37
(E3%7) , 57 AGAGTACTTGCGCTCAGGAGGA 37 (FiiE) ., ™
4K 521 bp. RMNAAZR:cDNA 3 uL, b, Fif
JI#4% 1 uL, TaqW§1 U, dNTP(2 mM)1 pL, MgCl,
(25 mW) 1.5 pL, 10 XM g 2.5 pL, hnaiK
425 pL. AL 4E: (1) o— A% EH:94°C 30 s,
55°C 30 s, 72°C 40 s, 3L 36 MFEEFA: (2) A—raf:
94°C 30 s, 57C 30 s, 72°C 45 s, 3L 36 PMEHK;
(3) L ##%£2:94°C 30 s, 55°C 30 s, 72C 30 s, J&
35 MIEIR; (4) B- WL &E1:94°C 30 s, 54°C 30 s,
72°C 45 s, 26 MEI. FBEAINIEFE I, DL
AR AR B PN TR, 5 R REAC [ S 1. 7™
WA 20 g/LENEREREERS, LL100 VIERHE K60 min
Kk, FANESACT RS R

Beib 2 hb 3 45 DL meantSD Fon, KT ZE 5
M5 Je ¢ k058, LA SPSS 3AFALBE.

2 BR

2.1 EIIFL LA B R A CCL, sc 8 wk i,
JHF 2 4 A 308 A 21 K R T LK i B B AR /e
SRR I N BRI, I AT 4 )
B S AL /N TR EE B R e R OR TR B R I A
P RN AR (hepatic stellate
cell, HSC) y& b S 34 HE A5 T 21 2 Ab (R AE PR X . 420
CFYEALFR B IE S3-S4. 1EF ORI A SR P 2H 23 )
IEH AT IR BRI e, 5 2800 i AR 38 8 ek e, IR
SR AT 2 2 ko, LRYEIRR AR D, AR 4. 10-12 wk I
T Ui {300 5L AR A 1R BT AT HEALFR IS S2-S3, T 5
14 wk BAXKH ST, 3@ AGM cDNA PR B & 5T
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8 wk 10 wk 12 wk 14 wk
PHEE P450, 1IC Tk J02657 0.19 1.52 3.73 5.20
YPIREBE P450, 2E1 Tk J02627 0.91 1.65 3.22 2.53
YPIRERZE P450, 2¢39 M18335 0.33 0.33 0.64 2.37
YPIREBE P4B0, 4F4 U39206 0.32 0.58 1.59 2.12
YPIREE P450, 3A1 M10161 0.24 1.64 2.08 2.23
YPHIEE P40, 4A3 M33936 0.28 0.72 0.90 1.50
YPIREBE P450, 4a10 M37828 1.52 3.44 3.64 3.10
MBRBEANEE, |86 $79304 1.43 2.61 2.67 3.28
MREE C AEs, IVa IS X14209 1.55 1.54 3.28 2.88
PIREE C ALEE, Vila 3MEN] X54080 0.32 0.37 2.31 3.03
MIREE C |Es, Vb I3 D10952 0.94 1.40 2.61 3.21
n IUESHEHRK S FER2ES J02592 0.68 2.70 5.07 4.85
o IUESHEERK S &kl K01931 0.26 0.66 454 9.51
WHIASHEERL S 12888 1 J03752 0.29 0.57 0.74 3.36
nARVOL, FF%H 9 ANFH M%) 5 Az 3 AN B 6 R pion) (mitogen—activated protein kinase kinase 2,

B AT — A, L0R 1 H 254 4570 A1 4Rk b 4 ik
PP RE W BB 2 e B, 20 RS
fr21.59%. H8, 10, 12, 14 wk KERLIE
BRI Koy ik 54 4 (22 4 B, 32 & T, 854
(52 & E, 334 FiH), 974 (774 L, 20 %
), 132 4 (44 % B, 88 &£ TFif).

972 Cluster -T2 7R, 7 RaRISEE & WK
FERIR. DR 1 B 65 400K, 24 2 PR A
K, JUHEAMAZE PA50. MR C AL
BIEHIKS #HRBNSE (GR 1) . ltah, aHE TR &L 1V
MEMRE A A 18 & 7 BRINTRR 456 B A A IR AR
WA DG EE R I 2R B R S 1 i Ah 10 e i AR v 308 1
W, HEEBEIT 14 wk.

FEDR 2 & 189 4 2= ARk, Hdprcsn
(V155 57 4 J8 2R (1 W S 3 4 B R g s e o Y
A, BERES. B, B, A JEEE T IEIE 1 G Y
HED, A KIIE B MR s AR (R 2) .
B W M LS AR R R R 2 P s (R 3).

AL, BEPRE 2 O] RS KAk I P SRR 2 R 2
ANAE. 55 2 WiRP HoRk BT MR T %2, WER
B E BT 5, Jun D JsURHERl L c—fos Jdud 5 R 4.
10 wk I c—fos JsU AR Jun D Ji s B R ) 5 sk~
SR IE IEHOM A 14. 71 1 3. 634%. B 25y 2 sti%iik
BN (mitogen—activated protein kinase,MAPK)
N ERRIELEE -3 - ¥ (phosphoinositide—-3-0H
kinase, PI3K)/Akt {55 ¥ T8 &4 1 2 > 2
W, WA-raf. 270350050 & B0 N 2

MAPKK2) . A2 2530501 & H N #E 5
(mitogen—activated protein kinase kinase 5,
MAPKK5) « 5 2273 2 Js 3% AL 16 8 F 08 3 (mi togen—
activated protein kinase 3, MAPK3). PI3K %
WAL S T2 AR, BAEFAF e L e (158 8-14 wk
ik g .

A-raf K o Ik H I RIE KPR AT 4EdL B K
IR AR B2 Ty, JRAE 10 wk I35 B A 11
L2 3R 2 W BE JH 21 2 A4 10 330 5 o B0 2 3 /K1 1 35 %
%, JUH 10 wk N8 B, A 5K B sl & H
e SR IR AR BE A R R P B AR 49 AR E . 2 2 B RT-PCR
L5 cDNA TR AR &, IR SE i3 45 R R
Bt (R E A P AT AT A5

3 17iE

JH A A A A P 1 JFE s o) JHR A 2 S (1) S 2 v [ A5 .
fF Iredal et al"™iRiE, ZLMERES CCl, 2K /wk,
L4 wk TR KR4, 51 RE RS 5 28 d
R Al JL T 58 AT AR L T AR A BE AR Y AR 3 3
(1) 553 SO U7 AL e I Tl e 34 B Y. %
TR U 7, 9 o B0 PR 38 B I P AT 44 24
Wy, FRT RSy B TE A i A AR B A AL R £
YAk, ik, FRATIKHE BEFE SR b e B ¥,
T AR CCLy/ BN I K T A 56 15 3 B A7 I 14 SD oK il
KA AR YA, b2 A5 0 T ) AL A £F 44k 15 Pk
. ERER, ZCCLIESS8 wk ] W2 Tl A4 (1) JiT
T AL BE AR, W 2R LR BT R S ik AT 52
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8 wk 10 wk 12 wk 14 wk
AR PR @B k) 29403 1.06 1.34 3.21 0.87
ARAERER s EE (U Tk, 51) L35771 1.15 2.92 3.15 0.87
EOHBBCHETEESEE D17521 2.67 2.84 3.22 2.26
| NEEE8 X62894 1.06 1.46 3.05 0.74
R BEREUEE 88 AF013598 0.40 0.42 0.34 0.27
BESEB(B3 W) M88751 0.93 1.33 3.26 0.92
HEBEED 1 X71069 1.14 2.46 4.14 1.06
KEeEad 2 D13906 1.417 2.51 5.89 1.28
KBEEDd3 D17695 1.62 2.46 3.26 2.81
KEBED 4 u14007 0.36 0.39 1.49 0.22
KNEBEED 6 U16245 0.58 0.69 2.05 0.26
BRBcEO6 Ik, 31) M80570 1.30 1.47 3.04 1.34
BEERCED(9 ) M85299 1.12 5.60 0.87 0.64
BRECED2 Tk, 18) U10096 0.36 0.44 0.95 0.29
BRECED2 Ik, 31) U10097 0.40 0.68 0.95 0.27
BRECEDN7 Ik, 18) U28504 1.14 1.58 3.67 1.56
BRRCEDN7 I, 2 1) L13257 1.29 1.54 3.32 1.49

JA R4l . k5T HSC A4, JAF XY™
KEE S G 10, 12, 14 wk K, i B picds
DAK AR A oy M3 ILUEAT M i, H 250 14 wk
I EF 4 Ah 3 WA R ST, DAL Ay 2, 8 b S48 T 41 4
30 T R AN TR I B () I ZH 24 mRNA, - 35 ¢DNA 1
MEB 24T, HLifiki3 ) 254 &&= RIBER, AN
TR R L R K 21, 59%. Hb, 8, 10, 12,
14 wk B (1922 3L R B 3ok 54 85 97 M 132 4.
P& 7 £ Y Ak 00 I TR 2 R SR R A A T 2 R,
I BB AR, S5 ERBANEZ . @
Ity )2 Cluster TP 22 S 3R IR LR 3 by 2 AN LR R M
LT IR WAE. LG40 )2 Cluster, LR IIRE M HIE
IOy BT, 102 ik B R I 6 28R (1D AR

®3 BERE 2 PHSHERRZE

ARG, R 1 Hhm 7 A4 i (1 3 P450 [F)
T.Hg 5 RN (0 R ARG IR TR, DA 3 AR
KSR Wt 11 ) T8 . L b & K 22 BUAE T 21 4 A 305
AL, I (10-12 wk) RIAKFW & BT T 40
{035 P450 19 [F] T B LAY IR AR & CCL, 5 3 K U
FYetbrp LA BERRALTY, EREEFAAELN
B PRI T EE DY, A B H Ik S H R
Ivi] T W0 J5 & P AR T VA s 2 g b 3Rk T,
PRI I 5 22 4 QU AR S it 11 22 8 B 1 T RE J2 JIT 41 B A5t o
BEIMaR . T Dh R BT S R I (2) IR E A1
JIEE I 2 &5 - o 1 5 I 7 A AR O B 1 T i ) 6 R A 1R
LT JEPAR 1At FAH 16 mRNA 7K P72 T 41 4k Ak i
Pt R R B, BRI BT 14 wk, 1M

SEBNRANE

=GN GenBank 2

8 wk 10 wk 12 wk 14 wk
E2NillES M25890 3.12 3.90 1.50 0.66
AL 2 M16410 5.96 6.81 4.31 2.16
AEBIREEETEF 10 D79215 13.61 18.10 11.38 9.60
BREREFTZIR X05137 0.59 0.62 0.43 0.31
| RS Z A KETZIR 129232 0.59 0.60 0.58 0.33
IV BRI A K R 524K M91599 0.37 0.43 0.42 0.23
BRI S2A 2 TUECIR U97143 0.34 0.87 0.31 0.28
6 iU b R BESIK 103202 3.75 5.54 2.78 1.45
2 BUMERIER SR (ERB) U57439 0.89 1.12 3.30 0.34
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AL BT 440 L P I 3 1 R A AT A B R, R
AL I 077 AR A G R (1 v 2 8 1T R 5 o st I 7 AR
IR IR AR M 6. (3) R i ik, s
Flogd T (45, 8. B, AL A TEE) . A
MR LM . A A T B R A A ) R E TE
BE DR HE T S AR . G 2R DR TR R R 38 G T e 1B B
HE B e E N, FE2AAgEmBMTh . J5
(12, 14 wk) RiL/KF B3 EPECT . 8558 178K )E
S pHAEL (1 250738 7T 5 W) 240 Jfa 384 4140 6 77, R) g o6 J5 3 106 7K
S (PR S TT e T R 0 M N R | (R kR 5 18 S A
S0 it 154 5 T R AR AR (4) BB R B R TS
Jun D JEREREIR . c—fos J5 3 PR 25 gAY (1) 5 S IR T
KGR T R PR R D H R 22 S 3Rk . o e~ fos U
FLDRIL Jun D s BE R 4 s KA AE 2R 10 wk BF 23731
BEE R R R 13,7 K 2. 6 55, M HE— B SE AT
LR YA T RRVD RO HE TR e s . (B) BRI A%
2RI AE K INER . AT A a0 i AR R T 10 SOk 2 55
B W A AT AT IR (1 A R P R K1 38 B 3%
W, 52 AR, RIS E KR T 3244, s R REE
S S R NN S B ) KA SR P R NN B 8 (A [ S N
S HUE W AR R SN IR . Mk EAESE, A
Kz Ao A KW 7. 5 ROk, TV R 4F
dean e KR T2 A MEE 2R B MAE R KT
ARSI 5 T AR Ak (1) R A 2 DDA 5 220 iR
M AR IR AR P s i SR R T Be 2 5 T 41 4t
A 5L R . (6) MAPK A2 PT3K/Akt 15 5 4% 518 % (1) 5%
YOG A-raf, MAPKK2, MAPKK5, MAPK3, PI3K 7¢
JHAF 44l 3 5 (1 8-14 wk IR 1A 51 15 . MAPK {5 518
R A LI A A B, 6 R 18 5 A B G G AR R
A F R, I 1 R SO T R A
SRR, IEHE T AT A 3 e

0 B AL R D RE SRR R AU g, VbR
2 b R T RS I G R ORI IBE B2 A4 A 40 i Y
(1) MAPK 5 5l 8%, F28 1 MAPK 36407 A%, WEReAK -
fos. c=Jun FEE R 1, (RAE AR AH SCHE . 40 o e
TSRy T IR IE e &, BCE 40 AR D e,
TE I PR, (s s B8 4518 52 M T 40 M 34 5, e
AP BN AT AL 10300 % . 3X T RE DIVR BRATT6 41 41k
WL INIR, I e & B 2T 4E46 A SR g 12
PLRl 4
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