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Abstract

AIM: To explore the roles of cytokines related to
the pathological process of biliary obstruction
and hepatic fibrosis.

METHODS: Rats were divided into two groups:
an experimental group and a control group. The
experimental group underwent ligation of the
common bile duct to induce bile duct obstruc-
tion (BDO), and the control group received lapa-
rotomy only without ligation. Rats were sacri-
ficed after the operation. Expression of genes of
interest was detected by PCR.
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RESULTS: Expression of COL- I and transform-
ing growth factor-p (TGF-B1) changed signifi-
cantly from day 1, and that of HGF showed a
significant change from day 3. In the BDL group,
expression of COL- [ and TGF-f1 showed no
significant differences during the period from
day 3 to day 7, and that of HGF showed no sig-
nificant differences during the periods from day
1 to day 3 and from day 7 to day 21, while sta-
tistically significant differences were observed
in other periods. These findings suggest that
expression of COL- | and TGF-B1 increased fast-
est from days 1 to 3, and that of HGF increased
fastest from days 3 to 7.

CONCLUSION: The findings of the present study
suggest that the period before day 3 is a stage of
rapid fibrosis, the period between days 3 and 7 is
a stage of slow fibrosis, and the period after day 7
is a stage of continuous progression of fibrosis.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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2R S5 FIE=bp) BRNEE(TC)
COL-/ F 5'-TACAGCACGCTTGTGGATG-3' 190 57

R 5'-TTGGGATGGAGGGAGTTTA-3'
TGF-B1  F5'-ATGGTGGACCGCAACAAC-3' 329 55

R 5'-TGAGCACTGAAGCGAAAGC-3'
HGF F 5'-TCATTGGTAAAGGAGGCA-3' 221 58

R 5'-GTCACAGACTTCGTAGCG-3'
B-actin - F 5'~GTAAAGACCTCTATGCCAACA-3' 227 57

R 5'-GGACTCATCGTACTCCTGCT-3

5 COL- |
R BDLZE X8R4A 8 A
1 0.3816 +0.0240 0.1305 + 0.0039 15.693 <0.05
2 0.5030 + 0.0689 0.1662 + 0.0626 4712 <0.05
3 0.9335+0.1277 0.1628+0.0414 15.448 <0.05
7 0.7592 £0.0116 0.1907 + 0.0491 16.365 <0.05
14 0.9476 +0.0104 0.1272 +0.0098 77.248  <0.05
21 1.3700 + 0.0834 0.1798 +0.0708 17.204  <0.05
RPHENENERSASRB-actinlIKELLE.
TSGR,

N 1d 2d 3d 7d 14d 21d 35d
O Y

1 ERNASERRELR.

Buffer, 1 uL dNTPs, 0.5 uL RNasin, 1 pL M-MLV.
42 Cil##160 min. 95 CHI#S minZ 1l R i,
VK _EHEAT 5 89256 5-20 “CLR-TF; (3)PCRV:
Fe— F{ AN HI25 uL PCREMNAKR: 2.5 ul
10X PCR Bffuer, 2 pL MgCl,, 0.5 pL dNTPs, 1
uL BVE5 19, 1 WL BS54, 1 mL RTR N4,
0.3 uL Taq Polymerase, 16.7 uL ddH,O. ¥ J W44
FRIMANPCRACHHATY 1 | B, V4544 94 °C
4 min; FEAYHEIEIR: 94 °C 1 min, 1B KGR
1)1 min, 73 ‘CZEfH1 min, 30MEH; F)i72 C
FEAH10 min; (4)RT-PCRY 7= M)k X} 5& &5 #r:
H10 uL PCR™ %), IMA10 uL loading buffer, i
AT2%B I e I F vk, R4 R IR S 4%
i FPEAMAR RS, v A TR kT
B G B (A). LHIATIAES A SR
B-actinZ& i LA 1 L AE K R s mRNA KA X %
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2.3 WAR NS B-actinfES K R 145 1
FEA Y, UESEPCRR N B Hh e e T H LA
fR2IE5.
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Normal 1

B 2 ZENERPCRIEYISIREXESR. A: p—actin; B: COL—I; C: TGF—p1; D: HGF.

BICEKRF-BI

el BDLA MR s
1 0.2477 £0.0439 0.1441 £ 0.0355 5.494 <0.05
2 0.3645 +0.0167 0.1468 +£0.0417 6.710 <0.05
3 0.5722 +0.0530 0.1203 £ 0.0033 15.142 <0.05
7 0.4825 + 0.0985 0.1287 +0.0075 6.407 <0.05
14 0.7805 + 0.0549 0.1231 £ 0.0050 20.768  <0.05
21 0.9848 +0.0787 0.1212 +0.0051 19.042 <0.05
ROKENENERSASIRB-actinBIELHE.
5 HGF
FH(d) o v Ha  PE
1 0.2518 £ 0.0245 0.2019+0.0387 1.562 >0.05
2 0.2741 £0.0071 0.2602 + 0.0546 0.422 >0.05
3 0.3233 +0.0396 0.1739+0.0768 3.122 <0.05
7 0.8454 +0.0252 0.1329 +0.0339 85.547 <0.05
14 0.7475 +0.2443 0.1146 +0.0455 3.974 <0.05
21 0.6568 + 0.0675 0.1246 +0.1022 5808 <0.05
ROKENENERSASIRB-actinBIRELHE.
TGF-B1. COL- I KRB ZERMNBIRITIH S A M.

T2 5 X, BDLYLS X B A P HGF 1) 3808 22 53 A
FIRIFUGA Gt L (K2-4, K2).

2.5 BDL4LRF &) ] B o9 & B &k 4 STBDL
A A [R) R B0 ) R IR 3EAT WL %%, COL- 1
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(49

a3

Baishideng® WCJD | www.wjgnet.com

2.6 HEZ & 25 R AR5 1 d /b5 vh ks 40 fi i
WA LR A S 2R VR R AR A KT
I /NI, /> S v R A R EL A
B, AR SIS WIRBE; ARG 83K Br A1
2/ EE RN IR s (/NI e e PR 40 i AN
IR L R AR A S B 20K WY A H T, T4

1405

WA 5
LF@FLILK
R B, B e
B ML IR A,
iz IPCRE K, &K
AR £ e HF
JERe 5 A% P R
it A2 R
EHER. XFH
— ey F PR R
H B

2014-04-08 | Volume 22 | Issue 10 |



1406

ISSN 1009-3079 (print) ISSN 2219-2859 (online) ~ THFRHLAMKZVE 20144880  $22% 551050

(49

TEE
Jaishideng®

3 RRPLSFREER(x100). A: 1R B: 2RI C: 53R, D: 57 K96, B: 214 K64,
F: 321 R5E06A; G: SN, H: SR IR 1 SE3RATIRA, J: SB7 RN IR K: S 14FN IBAE; L: SB21 IR,

FEARPE, AT IR R IR IASE, AL AE X T
DR 38 A AN LT R L 230 0 7, A AL IE A 9
5 ARG S TR0 M AR PR IR A6 AR 2 G
LREPENNEE, A IR AR L, REEAT]
DR HLREE 3G AR AN T YEAR LG A K514 d/hi
SRS BIRER, T WA 4R i AR v SR AE; R
JE21 d/INH-SERG R SN ™ B, KT AN A AL
I BT )0 S F 5307 4 4k Ak R 52 3% o
X HE A PP R LK A R A K
ARVE INFEEE(K3).

3 e
76 BHLFE MR BRI, R BT U A A R R T
INBERG L, 5 TG BEAR AL B DI AR 5B 5] AT

WCJD | www.wjgnet.com

M RIRZ, BHEH % A 7
JFF- 4 B8 T ) AL, LR MY ST S
S, b ARG IR 2 i
TGF-B1n i T4 ML (1 K= T2, 78 IESE T
HE S mE T /ERY. R Z 85, HEE
T 2 PR 453 05 LT 6 R H5AE D, TR e At ok R
B BE VAT I RE R . AE A A D 1)
KHEMER 20, Mo T R %, IEE Tk
TIE I TGE-B1454x. TGF-pf —REAF M HE
FEGPE R 2 K53 7, T i [ 43 b 5 5% 43 WA I
J7 AT, T2 2 5 NARIC S Mo BEA: 23 R
W I, TGF-B e R R 40 7 w4 o A -,
T S T A 2 B A 0 o A L 1R TR
B TGF-Bik nJ FLFEE RIS ET 4E 40 15 K =1

2014-04-08 | Volume 22 | Issue 10 |



I, & KRS IEEEE BT 4 ABRIER 892 L

1407

FRIR OIS T B ) £ 3 0% 2R 1 R0 35 7 3
PR, A0 M A L5 0 B AR, AT 7 B
PRt ARSI OB R R R 5T
1R 28 K B IME Y. TGF-BRIX e
VEHIETGE-B LRI 5ok W 2. 755256 Hh 34T ]
B FIAERRH AT HIIH-3 d)iZfabrtf K i 2,
FERHAE B ) s %AWy IS S,
Tk AU IS, FRAT] S X — I YA G
JHF 52 58 PR 8 B39, UK EDAE T TGF-B1 2
5T M R T IR BE, LA R AR k2T AR 1)
RIE.

JIEL A A B G0 A e 15 B D2 A, AE — 8 I [A) JiS
W SHEOFAT 248, a0k > 2R 4412
A, RAERTE YA, & SEUTL. 4R 4E1b i)
R BREAE A 40 A0 S S (R Jo P A e B TR,
v Bl LET 4 41 Big (my ofibroblast) (3 A2 £F 4
A3 v 4 B A R ORI DG B D B, R4 S
BRI, TGF-BLALBLAT 4N E24 h)g, 1 BLAT
IR mRN A i 134%. X —id FErhCOL-
[ BT ERIRIREYE 2 >, I HAF TR
TGF-B1 5 IKRIEEH RA ML EH. @
REBRATT A S 45 FABAE B T X . AN K
BAIE M a-SMATER KSR 1 14-21 dinf 3
ik I A, R AT SEE COL- T 7E1-3
dpy H L R K, DRTRTCOL- T A 27 4E4h g
IR bR AT BE B o-SMAE Jhy U

FE T I T S0 ok R ey, A7 26 X PRI £F
YEAR I A, 40 N7 H G FAE X AT I £F 44k
(R A b R AR Y. HGF K ufferdi g, 1L
SEPY AN il el B A, R S 5T 4N i
AR AN U 7 o U TTHG R4, (I
F-1HEH INHGF LR RIAM, MR, TGE-B1AI
B R T M H G F M BT 4 40 i o i,
TsunashimaZ !y 5286 K W, HGFXF T £F 44k 47
TRIPET, A et IF I BE, PR I i e B 2 (14K
WP g, Y SRR R SR RO, 4
FAT, RIS AT 44 (R AE A . HGF A2 H i
L Z60T R0 0T ol 30 P 40 6 e e 7 98 e o) 9k BT - A
AT e oy R, R EKN . R
TGF-o X HGFAT 3 [7) 35T 40 i 1 5 1 £ ),

PEASZK o, HGFAE3-7 dH BRI 1 3
K, X, TGF-B1. COL- 1 [RIA
(3 KA 32 2 T 30, 34K PR, Bl
F LA EH A 8 2T 4 A0 e 7 rp 2 3R 22 i LA
YA R LB B3 R IR BT 4t

(49

TR

Baishideng® WCJD | www.wjgnet.com

WRDL, feerdefbia s, 27 4e i B e
TR NS IS BERE. £E3-7 df
IS 1) BE A, LA (R 2T 4 A O 73 2B 45 R 47 BL
T4 AR AEAT R, ACEZ A (400 1 FE 453 1 K% 21 ¢
A, RIS G SR gk o T e AR BELATS AT T A I 2T
YEAL (R PR ARG BTG B A8 TP 45 403 - 2T Ak
SEE R R, AR SR LR
(IR, 7 68 A I At AR L (RO RERLL, JHT-440 M 47 e
REMER., PR, S, Y CSURBLE]” RAR
e, Ml eT4eip oIkl R E 547
FERAG B AL, ATy A I HTET 4k
(RIBLAR, AL BT (0 AN 7] 308 7 21 4 A R (1 SR
SRS ) A 2B BT

4  SEXER

1 Yang N, Mahato RI. GFAP promoter-driven RNA
interference on TGF-fB1 to treat liver fibrosis.
Pharm Res 2011; 28: 752-761 [PMID: 21347569 DOI:
10.1007/511095-011-0384-y]

2 Ishikawa H, Jo JI, Tabata Y. Liver Anti-Fibrosis
Therapy with Mesenchymal Stem Cells Secreting
Hepatocyte Growth Factor. | Biomater Sci Polym Ed
2011 Dec 14. [Epub ahead of print] [PMID: 22182291]

3 Iwaisako K, Brenner DA, Kisseleva T. What's new
in liver fibrosis? The origin of myofibroblasts
in liver fibrosis. | Gastroenterol Hepatol 2012; 27
Suppl 2: 65-68 [PMID: 22320919 DOI: 10.1111/
j.1440-1746.2011.07002.x]

4 Cong M, Iwaisako K, Jiang C, Kisseleva T. Cell
signals influencing hepatic fibrosis. Int ] Hepa-
tol 2012; 2012: 158547 [PMID: 22973518 DOI:
10.1155,/2012,/158547]

5 Tang LX, He RH, Yang G, Tan JJ, Zhou L, Meng
XM, Huang XR, Lan HY. Asiatic acid inhibits liver
fibrosis by blocking TGF-beta/Smad signaling in
vivo and in vitro. PLoS One 2012; 7: 31350 [PMID:
22363627 DOI: 10.1371/journal.pone.0031350]

6 Chavez E, Segovia J, Shibayama M, Tsutsumi V,
Vergara P, Castro-Sanchez L, Salazar EP, Moreno
MG, Muriel P. Antifibrotic and fibrolytic properties
of celecoxib in liver damage induced by carbon tetra-
chloride in the rat. Liver Int 2010; 30: 969-978 [PMID:
20524983 DOI: 10.1111/j.1478-3231.2010.02256]

7 HIBK, TR, BB, K, BEEE. KERATFLF
AR AR TGEB1/ERKE S5 1 | 11,
VRS FGR AL, B ARk 2010; 19:
414-419

8 Rahimi RA, Leof EB. TGF-beta signaling: a tale of
two responses. | Cell Biochem 2007; 102: 593-608
[PMID: 17729308]

9 Xia JL, Dai C, Michalopoulos GK, Liu Y. Hepatocyte
growth factor attenuates liver fibrosis induced by
bile duct ligation. Am | Pathol 2006; 168: 1500-1512
[PMID: 16651617]

10  Jia C. Advances in the regulation of liver regenera-
tion. Expert Rev Gastroenterol Hepatol 2011; 5: 105-121
[PMID: 21309676 DOI: 10.1586/ egh.10.87]

11  Chau GY, Lui WY, Chi CW, Chau YP, Li AF, Kao

2014-04-08 | Volume 22 | Issue 10 |



1408

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBEHE

2014F4888 5225 21087

(49

TEE
Jaishideng®

12

13

HL, Wu CW. Significance of serum hepatocyte
growth factor levels in patients with hepatocellular
carcinoma undergoing hepatic resection. Eur | Surg
Oncol 2008; 34: 333-338 [PMID: 17218078]
Jozefczuk J, Drews K, Adjaye J. Preparation of
mouse embryonic fibroblast cells suitable for cul-
turing human embryonic and induced pluripotent
stem cells. | Vis Exp 2012; (64): 3854[PMID: 22760161
DOI: 10.3791/3854]

Tsunashima Y, Kondo A, Matsuda T, Togari A.
Hydrocortisone inhibits cellular proliferation by

WCJD | www.wjgnet.com

14

15

downregulating hepatocyte growth factor synthe-
sis in human osteoblasts. Biol Pharm Bull 2011; 34:
700-703 [PMID: 21532160]

Whittaker S, Marais R, Zhu AX. The role of signaling
pathways in the development and treatment of he-
patocellular carcinoma. Oncogene 2010; 29: 4989-5005
[PMID: 20639898 DOI: 10.1038 / onc.2010.236]

de Andrade JA, Thannickal VJ. Innovative ap-
proaches to the therapy of fibrosis. Curr Opin
Rheumatol 2009; 21: 649-655 [PMID: 19667993 DOI:
10.1097/BOR.0b013e328330da9b]

i WiE wh ST

2014-04-08 | Volume 22 | Issue 10 |



