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Abstract: Objective To investigate the expression and function of transforming growth factor (TGF)-1 and Smad2
in liver fibrosis of biliary atresia (BA). Methods Liver biopsy specimens were collected from autopsy (normal group, n=5),
congenital biliary dilatation (CBD group, n=10), BA patients underwent Kasai procedure (early hepatic fibrosis group, n=19)
and liver transplantation (transplantation group, n=11). The first three groups were collected from January 2010 to July 2014
in Tianjin Children’s Hospital, and the last group was collected from January 2013 to January 2014 in Tianjin First Central
Hospital. The hematoxylin and eosin (HE) stain were used to observe the degree of liver fibrosis of four groups.
Immunohistochemistry (IHC) was used to observe expressions of TGF- 1 and Smad2 in liver tissues of these samples.
Quantitative real—time polymerase chain reaction (qRT—PCR) was used to test the quantitative mRNA of TGF- 31 and
Smad2 in these samples. Results Results of HE showed that no fibrosis in autopsy group, mild fiber cell hyperplasia in
CBD group, severe fibrosis in Kasai group and significant pseudolobule in transplantation group. Results of IHC showed that
TGF-B1 was expressed in the cytoplasm of hepatocytes, bile duct cells, lymphocytes and neutrophils. The average optical
density of TGF- 31 was the highest in Kasai group compared with that of other three groups (P < 0.05). There was no
significant difference in Smad2 expression in cytoplasm of hepatocytes, bile duct cells and lymphocytes between four groups
(P>0.05). Results of qRT-PCR showed that both TGF-B1 mRNA and Smad2 mRNA were the highest in early hepatic
fibrosis group than those of CBD group and transplantation group (P < 0.017). Conclusion In early stage of BA, TGF-31
and Smad2 promote liver fibrosis until the formation of P-P,P—C desmosome structure. However, with BA fibrosis becomes
more serious, the pro—fibrogenic function of TGF-B1 and Smad2 becomes less.
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6 P € UEAT P AR AR AL R RRAE , B 28 0E 8 R T
b 3y, & B LB A RS A 1 R AR AE
ALK AT (TCF)-B1 S H BB A 1 HLIA LN e A=
K b T, Smad2 2 TGF-B1/Smads 4T
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Tab.1 General condition in four groups of patients
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Tab.2 The base sequences of primers for gRT-PCR
about TGF-31 and Smad2
# 2 TGF-B1. Smad2 3|415 5!

FLR A PR BHRF5I(5'—3") FEI RN (bp)
GAPDH 37 : ACAGTCAGCCGCATCTTCTT )5
U7 : TTCCCGTTCTCAGCCTTGAC
TGF-B1 37 : GAGAAGCGGTACCTGAACCC -
I : GGCGAAAGCCCTCAATTTCC
Smad2 9% : CCGCCAGTTGTGAAGAGACT o

T : CTGCCCATTCTGCTCTCCTC

41 n PERN (B ) IR (d)
IEE X RAL 5 312 0~20
JIRg21 10 3/7 365~1 825
Rl e i 19 11/8 50~78
R R Tl 11 6/5 365~730

H1 T A i BERR A , 25 AR XL DT i

1.2 EERASUEE Ry TCF-B1 —Hi(1:100), feht
A Smad2 —41.(1:200) , —HU B EHR L EHRBE LY,
B A AL AR Y H R A BRA Al . LR SO R A
1 2 (qRT-PCR) 5147 A6 5 B PR A B R 5
FHE A, WLFE 20 FEAYES 105 SEi E i PCR X (ZEE Bio-
Rad A #)) , FHRHLI LML (FEE TKA A7) o FastQuant
RT Kit (With gDNase) . TRIzol ( KAH 4= 462\ 7] ) , SuperReal
PreMix Plus(SYBR Green) o

1.3 FHik

131 ARARAREE R AP EES LA BTG TS KRR AR
4B I EP 4 T %A AE-80 CUkAS , FH T qRT-PCR &
W5 5653 109% 45 /K AR TR 178 8~24 h J5 447 I A 1 i
7 BT A R BRI A T R — S0 2 o TE 6T BRZH A I A

A, KT TGF-B1.Smad2 Y qRT-PCR #5:i

1.3.2 HE RA@difbiet 84O a3 e 4 pum 5
Y1502 HE e ik g . CR A S-P W21, 4 =F
B R EIREE AL 100 45,400 £ B ST 44N
AT A4, gl b aPERRES - (1) M5,
HRAEY R o R ToRE B (M) IRFE B (55 P ) At
L (BEPE) st BRI ) o (2) 25 B4 HT AR T 41 230)
DAY B £ 2 (L P AT o TR SR AR 34 e
(AOD) . FESKUIH NELBUT & 5 Tk OEF , F A — A HLE
A5 R B A0 i T B, BUS A BT 1PP 6.0 4 bt
BRI F 18 TGF-B1 . Smad2 & 119 AOD,

133 qRT-PCR  HUJIF 20 21 FR TRIzol % BIF & 44 B A
RNA, 28 5 5G4 i cDNA . PCR VAR R K 20 pL , f04%
10 w.L 2xSuperReal PreMix, | CFIESII4% 0.5 L, cDNA i
M1 L, TCEEKANEE] 20 wl o 95 CHIAEHE 15 min, 95 CAE
P 105,58 Cik 2k 205,72 CLEMP 20 s, 314 40 DMEA . 47
SIS FEAS N 2 (GAPDH) \TGF-B1 ., Smad2 JE K 34 Ct
B, HE 3 W3 R T e Ce s AC=H 3
Ct{H-NZ Co AR SEEAR X E =27

1.4 Siite#5 SR SPSS 15.0 Geit s34t , IE 8543
AT EOR 7 x5 Foom , AR LR 220001, £ E
% FH Bonferroni ¥ ; AE 1IE 254347 1415 Wk FH w48 50 8 Y 43
PALRIE [ M(Q) 1 3R, A1l FAF ] Kruskal-Wallis H K5,
ZH B Bonferroni 2357 i B VEAKERIE . AHICHE BT
4T Spearman FRAHFE /M, P<0.05 HZERAGITFE XL,

2 #HR

20 HSUANTFLEfbFERE  IE 5 X BRAL T 412 Py 4
Moo iE 52 HED K%, £F i an it /D D, JC 2T 4k 2 20
HEAz . A2 P A i 1A XD VT2
AU . AR AR 4 P A AR P | BT
FHORE, RN AR BG4, 412
O A L. MR fL 2 HE 4 €2 DL
WANEIASE AR AR/ B, UL 1,

2.2 JiIFN TGF-B1. Smad2 HHE LK FHE H
PEH ALY (0245 1 s TGF-B1 & e R 4E1k
R THAD 3 (P <0.05),4 2H Smad2 12
ERGR I EER TG AE WK 3,
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Fig.1 Comparison of hepatic fibrosis between four groups

1 SANFA AR i (HE, x100)

Tab.3 The IHC result showing expressions of TGF—-31
and Smad? in different groups

R3 HEFAZLA TGF-B1.Smad2 EANSELER

4151 il
BIE 59 PR AOD
TEF X L 5 4 1 0 0.03+0.02
JIEE7RE) 10 0 8 2 0.05£0.02'
FIRFET et 19 0 0 19 0.07£0.02"
W AR L 4 1m0 0 11 0.04£0.03
F 6.438"
4151 n Smacl2
BIE sSBIME P AOD
X R 5 2 0 3 0.030.02
JIEE7i| 10 0 1 9  0.0520.03
I L) e et 19 0 0 19 0.05+0.03
e 0T A 2 11 0 0 11 0.04x0.01

F 1.975
“P<0.05;" 5IEH X AL LA, S0P 4l g, 5 R AR Ak
s, P <0.05

2.3 JiFN TGF-B1, Smad2 mRNA £k F b B
HANFLF 4441 TGF-B1. Smad2 mRNA X ik 7k
- T REA 20 A e 3 AT AR AL 4H (P < 0.017) , L%
4, RLWITFLT 444 TGF-B1.Smad2 mRNA X} %
IRIKEE IEAIZE (r,=0.71,P < 0.05) .

3 g

BA fBLH KN4 AR A A ARG T
PEIFEF 4 A B LI R AL T A8 B2 2B A, Kasai AR
CIRYN WG SN S UL I SRS W2 S it
WELF4EfL' . EAMIFEINN TCF-B1 fie £F 4 fb i %
R IE BA A4 it R EE N &K, TGF-B1,
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Tab.4 Comparison of expression levels of TGF—31
mRNA and Smad2 mRNA between three groups
%4 %% TGF-B1. Smad2 mRNA & ELLE

(M (Q)]
25 n TGF-B1 mRNA Smad2 mRNA
JIBd 4 10 0.00(0.01) 6.00(6.01)
FUIFEF b 19 0.01(0.04)* 31.55(66.06)"
e 0 PP T 4 11 0.00(0.001)" 5.99(6.17)"
H 9.84" 16.63*

“P<0.05;" SIRY 4 g, 5 R IFAF 4R fb 4 b, P < 0.017

Smad2 J& R £ Ak B 5 1, 7E BA JHEF i fb it i
o B —E VR R B AR AL M A+ 20T i ™ o
AWFFE @ E A TGF-B1.Smad2 78 BA P9 # A1
W RS BA BFEF4ifb e R 2 &
3.1 TGF-B1.Smad2 fiEif BA FIHEF4ifk  Abf
5% HE %5 F ] 0L BA FUW L 4Efb AL N T 1 XY
AN w1 S AR b e oy | A5 s e 1|61 RS B N R ) | S Y
P-P . P-C BT 42 41 4 Ak, W] B 52 30 i 2 4 fb 41
TGF-B1 mRNA FKiA/KF- i T 4™ 2H Fus S0 SR Ak
4H, & 351 TGF-B1 mRNA £ #f TCF-B1 & W
FEAE S W, B TCR-B1 A R IA W BT,
Smad2 mRNA [FIFE7E R I AF i & S em, 5
TGF-B1 mRNA A % & AH &M, SR 1M Smad2 8 %
IKAKEAEAS AR JC M 8 22 5% . Gaarenstroom 5551
5 INH Smad2 2 1L HARTE XAEAE T A,
£ TGF-B1 & FI T N KAWL, B iRk 1y
Smad2 JE BURE 4550 n) A A% RS 3, 76 4l A% TN
J ShAR AN T (ECM) B S5 AH G L R % 5% R
PEAF HEAL LD S AR TR T 1Y) Smad2 & A
TR AAE R 1240 o, 7 M 5T 5 B A 22 1) 28 4%
BB SR AEAAE S, e R A A o B AR R,
WS I IR A0 TS A WUSCET AL A, DT (i 32 1T
A4eik, BA JFFEERE TGF-B1 B A1 2, Smad2 /&
PR 0T 5 A% =z 0] W PR 1k 5 AR IR AL " 96 A 8K
BT T EU S IR, il BEJE Smad2 & AR
YL 7R, Viljicak 28" BFSY TGF-B1/Smads
e LR AL VR R 2B, B /NER ) Smad2 B 3%
OIS H mRNA % 8 A —2(, Smad2 mRNA 7!
FEAES20E Smad2 mRNA #1% 4 Smad2 HH ., X A]
fiEth 2 BA JIFN Smad2 mRNA 22340 Smad2
TCR WG R IR ) — AR FE Y. 1
BA fF4F 4L 5.1, TGF-B1.Smad2 mRNA F:[a] 7}
&L T E Y TGF-B1 mRNA 845 TGF-B1 H & &
% TGF-B1 2 ANt Smad2 £ 8 FR 1L M i il
PARLF A5 5153, A2 JF ECM 45 Az il M i il
BA FF£F4Efk.
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3.2 TGF-B1.Smad2 7E BA I AT 6 Ak ) 2 35 Ui
55 ARWF5E HE 55 K Al WL BA B3I AL s R /N
i A AW A N TCF-B1 8 30k
% B AH M H mRNA B 5 AW T % X R B BA JIFAE
I TGF-B1 mRNA A s A2 B, B mm sl |
TR AEAAE RIS . Smad2 5 & 7R T LR 4k i
TR T A A4k, 78 e T BB AL S A B TGF-B1 25
8/ U R AL ORI 8 AR 21 AE AR kS . R
AR Oy BA HUAFRE AL i T AR 4k 2R
AUk 95 ZE LA S TCF-B1 AR, 5
ARG EERARTE

25 TR, TGF-B1 . Smad2 B[ {2 #F BA F1
FFEF4Efb 2 P-P P-C BN HELEATE B ) T e 0T
fifi L TGF-B1.Smad2 mRNA F ik /b S5 TGF-
B1 £ IR , AL £F Ak A F AR . [A)
ARG Smad2 H (I “BERRfb - LR IL 18
RRCR L0 BA T TGF-B1 38 i B 42 25 4 Ak 1
H X R BN, BA /N BRI TR S0 i 52 565 46
WE, T Smad2 B2 fbid 72 7T BEAE BA JF&4F 4 fb 7
HHBHLIET TGF-B1 fie £ 2 Ak i , I 28 11 21 4 4k
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