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[ Abstract] Biliary atresia (BA) is characterized by persistent internal and external inflammation of bile
duct of liver with a rapid progress of liver fibrosis. Today the cause of BS has remained elusive. The occurrence
of BS is so complex that various factors play important roles. This review has summarized the relevant literature

reports over the last decade. The occurring mechanism, its relationship with various factors and development

trends are thoroughly reviewed.

[ Key words] Biliary Atresia/ET; Fibrosis, Liver /ET

JIELIE DAY B it T A L RE T I8 AR e o DL 4 it
DAL, HG T B B 5 O A 2R DA X 2R 4L D
X ARAE AR T2 IR BE A KB i A7
TR LR HGE P B A 0 12 8 000 ~
12 12 000, 3R K H A 9 4 3 0 g T BR G 4L X
— R TCRIIEZE S, EL i A R B A% R 380 R 3 Y
A SRS Vo R RS R S B S DN 1 €
B2k 1 156,

TEHIE P BT i R v, 24 LT ZUN JE
b B AN M A 5 1730 O B BA R T AL Y R
o WAL AR /N, S 71 22 T AR A
by 3 BUIRTE b Kz 240 451 0, R vk E2L 40 i 0 1 e 24
SR I P X o 7 EE8 240 R I 1 4 O AR
oA, o R A0 PR Bk — 2 T AR L R A i
Kt A B SO, B BT PG 2, 3 JOR A P
SMIBAE b AN B A AR T AR A

TR REE P B0 5 s ) e o, TL-18 ] 355 5
INF-y T SR FE S 5 1 ] A J0) I DAY B A oot 7
o AL TR T BORG B IR T 2R AT, OF i T 20

DOI:10.3969/j. issn. 1671-6353.2019.05.019
PEE B 19448 JLE BB (L7545 K JE T ,030000 )
BIS1EE T4 , Email : renhongxial 00@ sina. com

PRI N o EE A S TR R MR SR SE I T
A9 5300, A T o8 RELIE 45 A8 3 RN OR 5 JTF T AR AT
U I L A 3 R L A4 400 IEL 3 P 0 A Jo 1) 3 ] 2
5, FE G R R A A A R 2 W Ak i 4 R A
fit , T AS[E] A9 5L 4 J@ 3 F1 i ( matrix metalloprotei-
nase , MMPs ) A 3 528 AH 5 A 3 ol IH 38 P 80 LT
WELH 22T 44k

— JJGPERHE PR S pIL

BA — [ Ay 2 B R B i T BN e Kk
REFIETIE > | R S A 2 T2 T A 5 JIE 3 PAT 8 2
K H AT T FE A A, oA IHAE A (ductal plate, DP)
SRR 2RI I Rz — . A
BEMIRIGIEE 4 J 22T IE I, 7 S &0t DP JE
LA DP I A B B, KT R D B
W 25 1E DP Sk, DP B AR PRl 240
3G 5E o3 AT B2 A8 T B A IHAE b B, O A 45 I
MIARIE I & R RES I U5 5 284 DP H 4
KB BN DP, st B 4G TR IR AR 13 Ji 42
4, DP EI A HIL] i AT A (H S R A A H
MR EH L ¥ DP B R L R, KTk
DP W 580, it IH T P B 25 3 B0k B DP ANGE
SYEI B DP S ARG %) TS BA
FARNRAE B B LA AR AS & 3, JIFAh BA [ L



I 5 s RisE 20194 5 A% 1845 58 J Clin Ped Sur, May 2019, Vol.18, No.5

-433-

JHERARAS A 26.3% KA DP S, BRI N
S ARSI M IR 2 0 2E I A R A5 h
PENEZER A LA S 8 rp CK8 (CKI8 ,CKI9 ,CK7 3
IRBAME S, 3 5275 IR I ) 3 02 I A58 i ) o S )
9, 15 BA 1 & A nl B =IRG8 DP &K & 5
WrBe. JRMRIN DP 9 [ A% i BA /Y AT BEHL 42
. ODP EH W75 FEUF1H DP A4,
(] 5T 4 LTS TATE OIS s Bl A= 0 113 DP 2 9%
A4, OB NS, SRR VRN, B 8. A
8 B, TR B A FE v, Onecurl 7%
LR R e 5t R F Salld i 5 % EEAMER .
Horp Onecurl FEPR ()R 7T 3IHIE % /5 Bl , 1T B4
FesE R Salld HAENRSG R k, B AR 1 Salld 1y 53
WA SET R AN R e ST R,
TENBIE (9 W iR 4 & o3 A 7 v, AT A 3055 i 90 5
WL YA RE B BA WY KA, T Onecutl 15 IR
PEFRHE K 7 Salld TERNG K F o3 A i vp i B 52
PER™ . e A s S e S AT B 3% DP
IR R A, B B Ry 1k DP 8 S AL A
SERIEAE

A I RHE A A e pIL

PR 2 38 41 0 ( antigen-presenting cells, APC) 7
G2 SN SN e A e AR Y 4 D RE W] K )
JFEFE APC FNAEFR: Sk APC, Fi 3 G045 B 05 4
JEL CHF B Kupffer i) (B 20 i 55, 15 A B 5% 1
B AN (IHIE E Rz A0 W& T )5 4, iX Le il 2
5 RN Th 20664 73 AL FI RS 58, 55 G2 L2 o

JNEAE A b, b R 240 3 3 3 b 200 L PR 1 R i
RIEN LS5 T 24 B, il MCP-1 J
ICAM-1 & T i Sz pl il vh 2o SR 5, 4b T
TR B 20 R B R AR T BA
2L APC i Kupffer 41 il FIIRAE | 57 20 i fr 485 17
ROPR S B T 4™ " A BFge & i sk
21 Bil47 Kasai #IGAR ) BA LI EF 48 - IE
HLBRAFN 15 F19E BA EILRFFIEAH LA, i@ it
G P38 4 A e 2 0 St e AR B P 240 1 B A L AT
B IR X a5 SRt AT xf L, A3 OBA 4l
CD8 \MCP-1,ICAM-1 ,CD68 4t {4 [FH 1 44 it 1l #2143
F Y- 34 01 %5 B 34 v T 0 BRAH TG A bR A 5 (@ BA
ZH MCP-1 1 ICAM-1 JHE FHPE 2 38 AR A 43 LAk
TRV Y O % B 1 ) T BRAEL, e ICAM-T K
AR [R] Y 25 57 B O @ 3 . T ICAM-1 af i APC
55T 4 MRS B, 8 RSP A 200 i ROk 40 2R AR F
— AR IH A b B2 A B S er AL PR,

CD8 .MCP-1 ICAM-1 ,CD68 7 JiT2H 43/ [a] fHAE F
T8 B Bk DA A7 2 E Y I s A s A 4 IE A4S R
KM R AR R

BT JORE PR 28, S0 I Aot I A 1 Bz 1) 5 47
(L anwg ARAE Y 25 ) Hnl J5 2l CD4 ™ T 4 Jid 71 5 5 iy
2B Bl 5 RSN Thl 41 HE 0 43 AL RN 58, F7E JR &8
SR HE AN R T, Hodh TFN-7 3 30 I 200 i e e
TNF-a F1 iNOS, #1175 | EE B4 1 Rz 200 ) 4 T F A
BE , 35 B A5 B 8 L BLF4EL . CD68 J&—Fh i
FERESE AL 1 95 i 1R B 85 1, iz P AR v] A ] B 2
L, ¥ BA £8 5 AR JHGE 005 28 18 bR AR 28 1 7
XFEERT &30 BA S5 ) Ak s 240 i 0 1 A J 2
Wz, 5. OBA BILFIEP CD68 ik i
BEE , Tt HE L IR 63k, 1X 5 Mack 251 iR 5p 4%
F—F; @CD68 7E BA LT 4H 21 i 2 ik i A7
FEIROR XY W T IR, X 4R BA SBJLAT 4
S A i 5 198 2 A 3 R

KR4 Brindley 251" 758 , CBA fJLAME i
FPE T 40 Jig (regulatory cell, Treg ) %y 2 B 2 A T-IF
B P R, SRR T B A0 s B R T i
FE et EA RS, B RRAS 0 27 4
AR BETEAS 23 b 5 5 1 L YR T I . 2T
T A STk P B 28 I 25 1 B ) 3R s B SR G 5 T 8 R
i SRR RS Rt 1 Y e B A b Kz 4
Jo e e R s B SR YL I, FL Toll A 57 {4 1 3 3k 1 3
TR0 S AR N A S, SR AE b R 4
i, 8 BA 1) & A2 R4S I R 40 ig TLR3 X poly
(1.C) = RIR e 2, T i i BA A7 HE &
[i) i 7 R T 0 e 28 20 e 3 0 y-T- AR 2 R 3R
FEIH T-o 25 20 M H T4 SRR 4050, B YR IE B
A i R T 3 g 3k A ) — > E AL
SRR A

e A5 N W T 32 4 BA HRLAS 15 Ak
JHTE R LG PR AN NS A % e SR 15 2]
W25 MBA L Thl7 e CD4™ T 40 fg $ i i
FaATnmE B R, HOIL-17 B9 = /K 2kl REZE AT
PR i A Pl T B Y L QA b R 4 e U
ToFEHCE BA SBOLAF EE AR BB 50 O LI N T
BA 2., U BA A0 g DR A S IEAE b R A e AR R
WHIE BA 1 R AW Z —o B BeA 5 R,
Z B B YL 4y SR e e DI g 5 1EH 4 BRANIR], %))
SRR B T , 40 M R 7 IR R 22 0 W R 0% R 48
(T BEAS AL R IBAS S PE B A iy T L 2 — " B
TS24 2 AN R 1 46 /) 2 5 100 PR A A % 2L T



-434-

G ER/NLAMNRL SRS

2019 4 5 A% 18 %% 58 J Clin Ped Sur, May 2019, Vol.18, No.5 ||| GGG

I EATTZ AR S A% 1 58 SR, HL A3 58 A I L
A A B A B i B B I R S kT
UESEAE CBA J5 101, 2R 44k (1 bk v He — 5 A& 4
[OREN TS HE iU R i

= HIE T 4E AL

2T Al 248 A P 7R 18 200 Jfa A0 3 o ( exctra-
cellular matrix, ECM) % A= 35 BE TR, J& HLAA %o 18 4
P () — P& S, 21 4 A0 2 R TE P A 3
P 3 I MBS (R O 2 — o TR AR e I
FRYEME (hepatic stellate cell ,HSC) >k i i £ 4 1k,
0 M AN T Y BRI, I O e 2T 4 Ak g R 25
R, O HSC FR & KiEm a1+ 5,
21 i, PR 00 2 U 40 i ) 9 T IR Al e BTN
B AT AMASES R AR 4Efk . IR FFIEH HSC &5
BRI LA T I IV R Ay = 5 i A 3 P A8 L T A
JE DA 3 22, L T AR T 780 g D %) 5 st 5 I 4F 4
TR KB A

B 4 J8 £ H [ ( matrix metalloproteinase ,
MMPs) J&—27f Ca®* \Zn” " 5542 @ & T-VE i Bh A
THYBE, H AR K U . Ml Y i
AT DX R DR AT 5 BE QRSP MMPs i 51 A
BAMRL S5, BT 6E b5 A R mio —Fh MMP
A WA 22 A M A/ BE B Ry, (EL S MIMP (14 [ i
RCEA PR HAT MMP-1 (385 4, 3
AR R L EPEI L, AT RS ECM v i) fig Jit 2
AN, [7) I 3 305 1 1 vy T e 7 200 L 3 5%
IR ECM Fn3E iR K ( basement membrane , BM) , A~ 1]
TR . AT LR B, H FiwT
TV R i S5 4 B 5 B O E Y, 32 A MMP9 A
MMP-2 PIFRHE R, MMP-9 7313t 0K, X P EF 44
FYEE ] ¥ ANV AE 1 MMP-2 73 £ 550/08, 16 A6 1)
MMP-2 5 (v 240 i 2 375 5 Jo 1) 5 HE 7 AL, 7 Tt At 200
JHf P S B B e A PP R B B Sk O

MMP-1 Ak — 7 fa] J5T P J5 S it , AT LA 3 e JH i
rUTARY T I AT Y e Jt, 76 BA fR LA, MMP-1
A IER P LT e AL i R L (H, BA SBULAT
L h MMP-1 JTCH] T w72 R AR 21 4EAB 0 T
JFELH A epr T2 G T PR AR A ], % 40 i A0 i S5 o B D
LFYER AR RE T RRAIG, XA T AR S I E P B AR L
JFHLUR AL e fb, R, 32 5 MMP-1 B35 1, B
TS JIELTE P 8 )L U 2 2R 0 40 B SO 85, A ]
RERL R BT IG YT i Inl

MMP-1 £1 MMP-2 (/E 3G H I 22 %, MMP-2
YRy Ry — Tl B T, = S A T i Ao 4 ) A o o

SRRIBEIEBE M T MMP-1 (50T 27 44k 17
JH, MMIP-2 (444 FH 7 17 D) 6 A A 2 (6 440 i 1 3 4%
R HEAT AR itk , Tz U T U 20 Y ) 24 Y 40 2 ¢ 0 7 0
JICHE, B HSC, {41 21k R 27 44k ) . MMP-2
HEEFKETE BA BLATIEA S 0 3 54 2, (H bl
B LT AEAG I, I ME 20 B R W i O L R B T,
BRI AR R . BA BILFAR P RET
MMP-2 JCHHIURR, 138 B G of JIF I 27 2 £ o 4% o A
FAPOM ) MMP-2 75 JFF 2T 4 Ak o Fi v, — 1 i 5
BADURR Be—2 K8 s o — 7 T Sk A= i
g R RE R A, T LA B —EEHME 7
JE L MMP-2 Fik T i ALE AT AR
OTGF-B1 AJ fhy Z Ff T MM 4308, AR e — b
TERFEFLEAL I 1, T TCF-B1 A {2 R4 a MMP-21
@1 T MMP-2 )75 ik , 3 i R IV 250 g i AT 2
PR MMP-2 ik, 1 T £F 4edk ™

AT5E 3 55 He A REL T BA1 B 0 =l EL 3 B B L
JFEEZEZT R () MMP-1 1 MMP-2 [ 3834 &, JF3E 4T
G I > R BURT R 4E (L 1 ~ IV 224141
W% BA JFFLF4ifb b 1~ IV 4%)™ @ B2 R I n &,
MMP-2 ) FEk 2 FFEEH, MMP-1 #1 MMP-2
R T EHEAT L 446 R A 2
Ky OBA B ILFAIEF 4 AL 540 & 4 MMP-2 3%
IR A TH G, B T 2T A AL 3 1 R 5 5k 5
R 3% 5 AR S E R R T2 MMP-2 5 1 3 ik
ERAWLE —F, @MMP-2 1 CD14 2 [6] 7] REF71E 1
[FVER, & LR (0 AT £F 4 b i) & A . BMMP-2
5 MMP-1 [ [ J& MMPs, {5 3 i F 28 9 24 45 A
[G] , PRI — 25 18] 9 B A B 1% A9 AR S, A 7E R 3A IX
5

Lz bR, AR R X 8 P B B BT 5T MR
FHEEAH BA RAEM AW FDUR AR5 &
40, A T JHF2E. 47 % A s 80 0038 g L A 5 S —
5T

2 % 3 #f

U BN Wk s T 7N NHTE A8 R i LRI 9T
BERELT]. AR s LRI R 2% 75, 2015,30 (19) : 1516 -
1518. DOI;10. 3760/ cma. j. issn. 2095-428X.2015. 19. 021.
Chen XA, Yang JX, Feng JX. Recent advances of etiology
and mechanism of biliary atresia[ J]. Chin J Appl Clin pedi-
atr,2015,30(19) :1516-1518. DOI; 10. 3760/ cma. j. issn.
2095-428X.2015.19.021.

2 HDRHE, ST AR REIE P 0 P A e e [T ] R R



- RS

2019 £ 5 A% 18 4% 5 #1 J Clin Ped Sur, May 2019, Vol.18, No.5

-435-

10

#,2008,36 (10) : 826 —827. DOI: 10. 3969/j. issn. 0253 —
9896.2008. 10. 033.
Meng QY, Zhan JH. Progress in etiology of biliary atresia
[ J]. Tianjin Med J,2008,36(10) :826-827. DOI.10. 3969/
j- issn. 0253-9896.2008. 10. 033.
Keplinger KM, Bloomston M. Anatomy and embryology of the
biliary tract[ J]. Surg Clin North Am,2014,94 (2) 203 -
217. DOI:10. 1016/j. suc. 2014.01. 001
Mukhopadhyay SG,Roy P, Chatterjee U, et al. A histopatho-
logical study of liver and biliary remnants in the long-term
survivors (> 10 years) of cases of biliary atresia[ J |. Indian
J Pathol Microbiol,2014,57 (3) :380-385. DOI. 10. 4103/
0377-4929. 138722.
WL R AN LSRR [ ML b5 AR TLAE L,
2014 :125-128.
Feng JX, Zheng S. Pediatric Surgery [ M ]. Beijing: People’s
Medical Publishing House,2014:125-128.
MRHFHR , 20, 138, 45, JIHGE P 9 Kasai A5 3 19720
Lo P Z A [T ], A/ LA R 2% R, 2013, 34
(5):388-390. DOI: 10. 3760/cma. j. issn. 0253 - 3006.
2012.01.00s.
Lin HW,Li L, Diao M, et al. Impact of age at Kasai operation
on short/mid-term outcomes of biliary atresia at a single in-
stitution[ J ]. Chin J Pediatr Surg,2013,34 (5) :388 -390.
DOI:10. 3760/ cma. j. issn. 0253 -3006. 2012. 01. 005.
Nakamura K, TanoueA. Etiology of biliary atresia as a devel-
opmental anomaly recent advances|[ J]. J Hepatobiliary Pan-
creat Sci,2013,20(5) ;459 -464. DOI: 10. 1007/s00534 -
013-0604-4.
Gt MEGE P BT S WF S S [T ] A/ LA R 2%
:,2015,36(8) :634-637. DOI.10. 3760/ cma. j. issn. 0253
-3006.2015.08.019.
Jin Z. Advances in gene research of biliary atresia[ J]. Chin
J Pediatr Surg,2015,36 (8) :634-637. DOI;10. 3760/ cma.
j. issn. 0253-3006.2015.08. 019.
Bezerra JA ,Tiao G, Ryckman FC, et al. Genetic induction of
proinflammatory immunity in children with biliary atresia
[J]. Lancet,2002,360(9346) :1653-1659. DOI . 10. 1016/
s0140-6736(02) 11603 -5.
Shinkai M, Shinkai T, Puri P, et al. Increased CXCR3 ex-
pression associated with CD3-positively Imphocytes in the
liver and biliary Remnantin biliary atresia [ J]. J Pediatr
Surg,2006,41(5) :950-954. DOI. 10. 1016/j. j ped surg.
2006. 01. 060.
Kong YY,Zhao JQ,Wang J,et al. Modified stool color card
with digital images was efficient and feasible for early detec-
tion of biliary atresia—a pilot study in Beijing, China[ ] ].
World Journal of Pediatrics,2016,12(4) :415-420. DOI;

12

13

14

16

17

18

20

21

22

23

10.1007/s12519-016-0061-7.

Mack CL,Tucker RM, Sokol RJ,et al. Biliarya tresia is as-
sociated with CD4 " Thl cell-mediated portal tract inflamma-
tion[ J]. PediatrRes,2004,56 (1) :79-87. DOI. 10. 1203/
01. PDR. 0000130480. 51066. FB.

Takagi K, Yagi T, Shinoura S, et al. Syndrome of Inappropri-
ate Antidiuretic Hormone Secretion Following Liver Trans-
plantation[ J ]. Acta Medica Okayama,?2017,71 (1) .85~
89. DOI; 10. 18926/AMO/54830.

Mack CL,Tucker RM, Sokol, et al. Armed CD4 ™ Thl effec-
tor cells and activated macrophages participate in bite duct
injury in murine biliary atresia[ J]. Clin Immunol 2005 ,15
(2) :200-209.

Mack CL, Tucker RM, Lu BR, et al. Cellular and humoral
autoimmunit V djrected at bite duct epithelie in murme bili-
ary atresia[ J ]. Hepatology ,2006,44(5) :1231-1239.
Brindley SM, Lanham AM, Karrer FM, et al. Cyt Omegal
Ovirus-specificT-cell reactivit V in biliary atresia at the
time of diagnosis is associated with deficits in regulatory T
cells[ J] Hepato logy,2012,55(4) :1130-1138.

Coots A, Donnelly B, Mohanty SK, et al. Rotavirus infection
of human cholangiocytes parallels the murine.

Saito T, Hishiki T, Terui K, et al. Toll-like receptor m RNA
expression in liver tissue from patients with biliary atresia
[ J].J Pediatr Gastroenterol Nutr,2011,53(6) :620-626.
Huang YH, Chou MH,Du YY,et al. Expression of tolllike
receptors and type 1 interferon specific protein MxA in bili-
ary atresial J |. Lab Invest,2007 ,87(1) :66-74.

Wi, KR8 Ak JLRE IE PR BIGE ¥ 7 3o 7 o 9 S DL i A 1)
L) IR IR 22 45,2015 ,31(8) : 1226 -1229. DOI ;
10.3969/j. issn. 1001 -5256.2015.08.011.

Chen G, Zheng S. Common clinical problems during treat-
ment of neonatal biliary atresia[ J]. J Clin Hepa-tol 2015,
31(8):1226-1229. DOI. 10. 3969/j. issn. 1001 -5256.
2015.08.011.

Harada K,Sato Y,Isse K, et al. Induction of innate immune
response and absence of subsequent tolerance to dsRNA in
biliary epithelial cells relate to the pathogenesis of biliary
atresia[ J]. Liver Int,2008,28(5) :614-621.

Feldman AG,Tucker RM,Tenner EK et al. B cell deficient
mice are protected from biliary obstruction in the rotavirus-
induced mouse model of biliary atresia[J]. Plo S One,
2013,8(8) :663-644.

ARG /N JLIHIE BT 2H 20 MMP-1 MMP-2 | A 75 3% il
CD14 {YRIKHIFEL D] TR ,2013.

Zhu XM. Expression of MMP-1, MMP-2, endotoxin and
CD14 in biliary atresia in children[ D ]. Suzhou Universi-
ty,2013.



24

25

26

27

28

29

30

31

32

33

34

2019 4 5 A% 18 %% 58 J Clin Ped Sur, May 2019, Vol.18, No.5 ||| GGG

-436- AR/ N JLSMRER S
B, g R SR VE T 40 Th17 R 5tk 40

HEAE AR PR L e BOm LT AR I LT ] sh e/
JLAMNBFZRE 2011,3(10) 731 -736. DOL: 10. 3760/ cma.
J. issn. 0253 -3006.2011. 10. 004.
Yang Y, Tang ST, Liu YJ, et al. Role of regulation T cells,
effect or Th17 and dendritic cells in the progressive inflamma-
tory of biliary atresia[ J ]. Chin J Pediatr Surg,2011,3(10):
731-736. DOL;:10. 3760/ cma. j. issn. 0253-3006. 2011. 10. 004.
FEVL, R AEE P B S e A PR AL A A TS S [T ] R
LS LRI PR 2% 75 ,2014,29 (17) 1 1342 -1345. DOI .
10. 3760/ cma. j. issn. 2095 -428X.2014. 17.016.
Wang J, Zheng S. Advances of immunologic dysregulation
mechanism in biliary atresia[ J]. J Chin J Appl Clin pedi-
atr,2014,29(17) :1342-1345. DOI; 10. 3760/ cma. j. issn.
2095-428X.2014.17.016.
2K BO T A P BUOR LIRS . [T ] R/
JLAMBHZRE 2015, 14 (1) :62-64. DOI: 10. 3969/j. issn,
171-6353,2015.01.018.
Peng F,Duan XF. Research advances on the pathogenesis of
congenital hiliary atresia[ J] Clin Ped Sur,2015,14(1) .62
-64.DO0I:10.3969/j. issn,171-6353,2015.01. 018.
Muraj LT, Mate. Maimicro chimerism in biliary atresia: are
maternal cells effector cells, targets or just bystanders[ ] .
Chimerlsm,2014,5(1) :1-5.
Taylor AW, Kitaichi N. The diminishment of experimental
autoimmune encephalomyelitis (EAE) by neuropeptide al-
pha-melanocyte stimulating hormone ( alpha-MSH) thera-
py. Brain Behav Immun,2008 ,22(7) :639-646.
Murata, K Kamata, Y Munakata, H Sugai, M Sasaki, M
Hepato-gastroenterology ,2008 ,55 (81 ) :179-183.
EH AR, v, A5 B AR L B A 1 R I A
BT HELT 4E 1L 09 FH G B 5E [T ], A /N LA BEZR A,
2005,26(9) :464-466.
Wang W ,Zheng S, Shen C, et al. Relationship between in-
fection of cytomegalovirns and liver fibrosis in biliary atresia
[J]. Chin J Pediatr Surg,2005,26(9) :464-466.
Yong T, Xiao J,Wang YW, Chen KJ,Zhou J,Wen Y, Wang
Y,Zhou WH,Pan W, Cai Cellular signaling,2014,26(5) .
925-932.
Shivakumar P,Mourya R,Bezerra JA. Perforin and granzy-mes
work in synergy to mediate cholangiocyte injury in experimen-
tal biliary atresia[ J].J Hepatol ,2014,60(2) :370-376.
Banales JM, Masyuk TV, Gradilone SA,et al. The ¢ AMP
effectors Epac and protein kinase a (PKA) are involved in
the hepatic cystogenesis of an animal model of autosomal
recessive polycystic kidney disease ( ARPKD) . Hepatology,
2009,49(2) :160-174.
Caspary T, Larkins CE, Anderson KV. Graded response to

35

36

37

38

39

40

41

42

A5 AR NS L. HIE

Sonic Hedgehog depends on cilia architecture. Dev Cell,
2007,12(10) :767-778.
Kobayashi H, Horikoshi K, Yamataka A, et al. Are stable
postoperative biliary atresia patients really stable[ J ]. Pedi-
at SURG LNT.2001.17(2) :104-107.
Overall CM, Wrana JL, Sodek J. Transeriptional and postt-
ranseriptional regulation 72-KDa gelatinase/type IV colla-
genase by transforming growth factor-betal in human fibro-
blasts ; comparisons with collagenase and issue inhibitor of
matrix metalloproteinase gene expression[ M . J Biol chem,
1991,266(11) :14064-14071.
B8, ARV, B 24, IHIE MBI IEZH 2L MMP-2
TGF-BI {2k e 38 LI ] AR/ LAMRE 2% 35 2007,6
(3):6-9.
Mao YZ,Tang ST, Ruan QL, et al. Expressions of MMP-2
and TGF-B1 in liver of biliary atresia and their relations
with hepatic fibrosis[ J]. Clin Ped Sur,2007,17(3) :6-9.
Wz ihe , £t , MR AT, 55 IHIE P BTG 5T a-enolase
S UK U R PR 7 SCLY ] /N LA 2K,
2012,33(4) :263-267. DOI; 10. 3760/ cma. J. issn. 0253 -
3006.2012. 04. 006.
Ming AX,Wang HB, Ling HW , et al. Examination of a-eno-
lase autoantibodies in patients with bilialy atresia[ J]. Chin
J Pediatr Surg,2012,33 (4):263 -267. DOI: 10. 3760/
cma. J. issn. 0253 -3006. 2012. 04. 006.
Markovics JAI, Araya J, Cambier S. Showing results for in-
creased transcriptional activation of the transforming growth
factor-beta-activating integrin subunit beta through altering
chromatin architecture[ J]. J Biol Chem. 2011 Oct 21,286
(42) :64-74.
Omenetti A, Diehl AM. Hedgehog signaling in cholangio-
cytes. Curr Opin Gastroenterol ,2011,27.268-275.
Chou MH, Chuang JH, Eng HL, et al. Endotoxin and CD14
in the progression of biliary atresia [ J]. J Transl Med,
2010,8(2) :138.
J7 M B AR L, A SE I IEE P A L
BIWFFEUEREL T ] AT REAP R 5, 2014,20(8) 612~
616. DOI:10.3760/cma. j. issn. 1007-8118.2014. 08. 01.
Fang YB, Li SL, Xu WL, et al. Research advances in the
pathogenesis of congenital biliary atresia[ J]. Chin J Hepa-
tobiliary Surg,2014,20(8) :612-616. DOI: 10. 3760/ cma.
j. issn. 1007-8118.2014.08.01.

(A% B H7:2017-12-02)

B P Bk A 5 T A Al

WAL BT B LT ]. i R/ LA RE ¢ 75,2019, 18
(5) :432-436. DOI; 10. 3969/j. issn. 1671-6353.2019. 05.
019.

Citing this article as: Sun X, Ren HX. Advances in molec-

ular mechanisms of biliary atresia and hepatic fibrosis. [J].
J Clin Ped Sur,2019,18 (5) ;432 -436. DOI: 10. 3969/].
issn. 1671-6353.2019.05.019.



