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Abstract

Biliary epithelial cells (BECs) are the epithelial
cells lining the bile duct, constituting the
biliary system’s first line of defense against
pathogenic microorganisms. BECs can express
many kinds of pathogen recognition receptors,
activate intracellular signal transduction
pathways, initiate the internal microbial
defense system, including the release of pro-
inflammatory cytokines and chemokines and
antibacterial peptide synthesis, and maintain
the integrity of the biliary epithelium. By
expressing and releasing adhesion molecules
and immune mediators, BECs interact with
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and Kupffer’s cells. BECs are involved in a
complex feedback mechanism of liver cells
and thereby regulate the response to microbial
infection. BECs actively participate in the
biliary duct mucosal immunity and form an
important component of liver immunity.
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JHE I R 4i B (biliary epithelial cell, BEC)&
N A A RH A A HL A R S )
AHE T B8 (Y b R A0, 2 o5 20 s )
3%-5%"". TEIEH %44 N ARIRRHRTE R 1, 2R
10— 77 TS T O F -+ =48 W, Wi N R4
A DA AT RENJRIE . 5 — i i 1 40 R
] fie 22 0o Ji 56 M g ol o 1 i ik N JIH
RGP N T B A B, RIS RS0 5 T
BEN I AR B AN R B AL ). Hed ek
AR H A A B, e R I
NAFAE T B PR B SRR 240 Mt A0 006 4 i 55
2T VAR ™, SR 5 RH T8 S R G 1 BT
WK, BECHRIE Z Rl R (AR5 52 1K,
U TollFf 52 44 (Toll-like receptor, TLR), MMk
T 99 SR AR R ) B2 A R O B A L A 45 5 e
TR LERE B T RIE, RBURIEN T
(Bl b 5 44 6 S 8 ), 4 L DL 1 e Ak TR
T)FIPUBE K B A ROFIRE I, 8 Bl b Rz g
X LA P G, AR I I R v T
A OR A T HE I, DAAHE 55 P P A 2
S 2 (8] PR AH ELIC R, W] WBECHE IS £
SRR A s AL A B AT B A A

AL T BRI -FBECHRE D) RE 3
filt, E0FEBECLEXR HUi Ak e rh &M 21
#, S AE T S TLRAH K (IBECH) Hu .

1 BECEVSZ/EF

HEN R IE 2 58 1090 R AR i8S 45 A BECK
THT P95 J5 A TR ) 52 A S 40 B P9 145 5 Bk
HET JE ) — R HIBECHI G [N, L5 R i
KA T b1 LR BB 1, (2R
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T8 JRE SN, I M FLAth S 2 40 M AH ELAE
L AT A GUME YIRS BUHIE R 5B
PR L. BEAb, 1R Z AR, FHEMBEC
oA A S SRR S 2 S 4R IRE L
Bz e B ) e R A

1.1 Zm L B - Fe A2 AL B 549 56 NZEBECH] A
Rk ay T4 # (interferon-y, IFN-y). BRI
[A-F-a(tumor necrosis factor-o., TNF-o).
F(interleukin, TL)-4. TL-6RIIL-17%54H 1B 1,
FEAR JRE N T, WITL-1FITNF-aff 0 R, ik
Ao WATL-8 F AL 40 B i {2 F - 1(monocyte
chemoattractant protein, MCP-1)"*/&1g P i
L. R A% R T 40 L B ) A 7 X
21 L BRI A R 738 8 f2 BE CHE T B %A
FPEEAN WAL TE R 1 AR R, BECH]
PAZ3 WA I N R AR R 7 /N R A AR K
TBB. MEAKKET-p2. g HSEKET
AN R 1ER T TLRESBRS5ES
BECHI A 7 b 8 7 g = £ M, i, py
#(lipopolysaccharide, LPS )i i J#3k / BUH A
BEC TLR4, i 3R IAM I WAIL-12FITNF-a; 3%
TR ABECTE R~ A7 HURGL 5 1 R 73 Wh 2
L Ps - A AR 7, WOE TN . B A
HARRDTA0M, o2 M T TLR2AMTLRAMI R
5 UL M #% R F-«B(nuclear factor-kB, NF-«kB)[f]
W,

1.2 & #2551 09 35 BECR A P70 111
1L AT LT BE C 55 JHF I vh 3 A 28 284 G 7 2
MLEIAR ELAE . IEH AABECH LAZRIA S Le4
Ji 2T &5 401, 40 V40 e D) e Bt (leukocy te
function-associated antigen, LFA)-3. AZE A4l
Pt (human leucocyte antigen, HLA)- I I
HLA-IT. 7E—S8 5 A PR B, AHE SR R 1
JEF P4 JEUR PEREAGPE IR %, BEC
RG> TR E 2 W R R 5, B4t 7EHTE
ARG WAV Gl W EEBECH M 70 1
R IEIG B8, ASNRE 7R ABECHHLA- 1 1E
40 s i e Ja A1 ™. BECRIAIIE
B0 F0 VE bR EE 20 P R RO RE B, 4R T B0 bk
L 4 L P 4 L 2 P AR, R e, IR 22
WAL HIAAAE T, IHIE RS8R ROAE RN A B
A — E P8 2R 58 A AE R E.

1.3 15 % 3R 4% 2 am w9 4E R AR T LAt 263
1) b R4, BECRERIA EEA TR MR &
& (major histocompatibility complex, MHC) Il
Kory, BAERNPURIR ZAMAE T, X
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FIESAEBECS B0 47 52 fEIFN-y FITL- 111
R Feak it SR, PR A0 R S A
SR M [B] S AR AR, B PR IR 2
R IAMHC 11 283853030 7, BlanB7 K ik
FIRL D1, MHC IT B Ak AN 2 DAIEAT B i 42
2, THH M a3 0 B2 52 41 g (antigen presenting
cell, APC)YEH J& 5l 4k iy 3 48 75 22—~ 3Ll
BAE S, CAESECD28 Mk 41 i Af 5% Fit JR
(cytotoxic T lymphocyte antigen-4, CTLA-4)
S AR L AE T 20 b ) SR UE 5 52 i A
A, AAT#E TBIR G R, KA isfmHEBT-
1(CD80). B7-2(CD86). W5t Hi, BECYE IE
AR T RIS FIBT X KA.

S b, IHE F R B H— R R
HELLBECZ K, TEPLIE A ELFIRIE FAA
T bR B FoAth b 40 . BECTENHIE R0/
Pk fE e, R PR B S 40 Mt A ER .

1.4 B 5T 09 = A A ik
1.4.1 AXB-Fr#r% (human beta defenses,
HBDs): Bl 2 2 B A Br s & 1L /NH & 1K
(2-6 kDa), J& ik il PR 40 B 55 % I JEAR L
AR AR JLE M I R AL, o915 1 25 F0 B-
Bt 2, a-BifiiZR ) 12 AE1E T/ M b R 4 i
I AR, B-B &K 1 2IB-B I K6, i ELE
N L HBD-17] PLFFE:RIA, HBD-2
FIHBD-3 72 FH 4H T A3 55 14 7= 47 A0 4 P DR
H1i% S =4 ). HBD-4tEHBD-1. HBD-25§
HBD-3RE A MR, 405 gL nr Pl R
15. HBD-5FTHBD-647-7E T P 5 Rl W i .
I, HBDsTEfE 3 By 1 4H B Jk G 1 b 5 Bt e
RAE T EREEMEA.
fE—T A s BOR, Bi R ABEC
A LA EAHBD-1MHBD-2, £ AT bR
AR, BLHE JFR MR R AL R P A
PEAE %6 B0 M Y B 46, HBD-1455 78 4 e
AU A RS 40 i & A 238, HBD- 18T FIE IR %
AR IR A RIA, KHBD-17E R
RGEYi s —RPUEIEH. HEZ T,
HBD-27E 1F &5 N\ (4 IE 4 B 448 i 5 A A 3],
HBD-2# i & 72 KRB IR %8, N IRE 45 A
BE R RIE. /ESVA0F44 ABECHFHBD1-3
RIEB R T BiFsL, HBD-1AIHBD-37EH
RGP R IEAE, X — R3E
LT oAt b Rz 40, 4810, HBD-2/ETLRI% 3
NIk, W LUNBECHE KB ZI AP A ) Ik
et g,
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1.42 MX*%& é: MXHEHZETFZYF T4k
R P HURTE R OB B 4. M ATTE T
GTPRE, 25 i Py 3E 0038 S A 40 e 2% 1) 3h 2451
fiir. X FRNAJETE, GLHE B0 2 /140 J8 T
#, —SMX GTPHE R AT Z KU #8051
MX P GT PRI R A% AR S 25 A6 A I 2
S, (X B BN A AR BT R R
TEAS 75 20 Ibk E 4 PR R 400 i mp 0
MXE A, W7 *% 8, BECTEREAM T
KIEMXEH. fEIEFH ANFHLS S, G 05
[PIAGA5 [CHT Y, REfERIBMxAE (A IMxEE
4 HMxAFIMxB, MxA Hi 5595 1, MxB
PR FEE ). ML R, TEIS M B
TR MERF R T, RS A RIBEC R IA K&/
MxAZ [, BECRIAMxAE 1 5RETIMER
BAHRME. 52 b, FERZHAEN T, FE1gMH
s BRI R EHEMBEC EMxAE HIH
PE R I H TR R 3G . Ak, TLR
AT EE T FBECRIAMxAER M, fEAH
A A S AR A b EL IR S B AR E A
B B SRR AR EL Y, R —RAEmMRNA
M A KFE, TLR7IAIMxAYY 8358800, g
P 7 LA S TLR3 A A4 i 85 7% ) ABEC,
P — PRI PO A R OB, 7] LAHIFN-1
FIMxAZE (32 3E 3 nt.
1.4.3 ik 5. 9% 3 & & A(secreted immunoglobulin
A, sIgA): sIgARFIME 5P R b A RHE1E
JFHREEERMGRIEREN, 5555
FM ) PR PRI ) 32 B A i BR R 1 2
slgA, REFIgMAIgGEIRVT R A Rk, (HE
IKIACTIRAR. FrsIgAiz ik B H I 2@ i 52 4
AT WA 5E . — BB CR R /)
BRI G, 0 A 2L AP T P 440 PR 2% T 5 F A 31,
FEsIgA BIIH/NE RIE. FEHABS (. K
Bl FE)LRAENE T, Zr b R R AE A
MR RIE, fihE— A SBECH XM, sIgA
I BECH#E AR (I8 1% /2 N FE IR E Z5 5
P — A EE UL, IgAsTT g ZBEC
B — RPN 2R, B R AR B B R A
BECII# 1H P RAEME L BP0, K
SRA g AWT LAB AR 1 R 1) 22 Rl i 1 40 v, 7
SLEEIR R, RS M PUR S, TR
DU ERF P T g ABUAR 23 1A 330\ s B ik E2L 21
21, IgAsItDyRe ] Ge A A T AT T RE S 1B LR
TE R A1, 9 SRR 5 AL I 4 B 1 I
I DA R A8 98 RE. Tg A5 21 P 98 TR AR 3R N

L CEI A

s Toll# % 4
(Toll-like receptor,
TLR)4¥ %] Z TLR
ABECHI X %%
F I fe F R AEN
R 1 i
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WizAEE
BECAR % % 9% 5
oy He B AT 5 AR
AR L5 P
w4 A 45 3 52,
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ER LS EX0
IR,
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BECHI M 1E F A K.

1.5 feg b BB IE g 3 b e 3P

1.5.1 BEC3§ 74: BECHY GH /& 4 ¢ N 18 2 41 56 ¢
PRI — AN L. fh R AETE 2ORE, AR AT
TG 2 SR AR T, T TR 19 51 55 1 ik
TR B (A 522726 B, TLR2FITLRSME 534
AT N IPIRIE bR A, A AR T
¥ (B0 AR bR A — R
FUAE SOREVE b B IS A FH 2 R ) /N o
MR RN AT, #iE#R AR R T2
A (epidermal growth factor receptor, EGFR)if
I TLR2/TLRSE 5B SRR b R 4
Pt 348 57 P S R b E R B Y, (R R
T, FTA IR A KR 72 R K144 B,
BFEEGFRI1-4, 7EHIE_E R TLRIG SIS =
TR P P I R R RR A 3, PR, TLRAY
SRS bR AN b Rz 4 R 1 B
BV 2 IR I S BELEER R (ENHIE R G0
PN, RAEAN AR 7, BRI
AR T2 ARG, TRES S RS bR 40
1) 52 B,

1.5.2 = v+ Ak Kik(trefoil factor family, TFFs)
Fo L il ZEIEAE- B TFFs, G4ETFF1. TFF2A
TFF3, ZFEAMKEN, 54 R 5E
AR T R4l )2 E sk, TFFE AT B
TEAFRAL B A AFE T 45, TFFIMTFF2 &
BT H, TFR3E/Ma R Rk g 2™
TFFsfEIEH N AP RIE, Kl e RIRE
W FERGE B R, T R R B TFFsRiAk |
L I = 75 B S DT T R = S S
JH IR 25 A K IR TE R B RIS TFFL. TFF2A1
TFF3W 3655, JF YIRS 456 (1 ARV AR AR A
RERSIUTFF3 (2L, Gy 14U 2 D5 I 52
TFF1-37E J R VERR A PR A AL . Ji R PR A
PERRAE 96 . 1S VRS BRI 28 . T 40 JIH & A FH
FNEH FFHS U A RIA. 72 RHE H, TFFIM
TFF3{ERLE a0 R Rk, MBSk N Rk &
B, /N T, TEF2AR 80 R # 2 FE A
(R R A R k.

1.5.3 e bR BRI o B 5k dde S 7 BT
g 366 P 286 P b Rz 200 R U P N R
Jfl, FEBECH, — Lok H B HE & HE .
BHIERE O USRS TR S, &
fERHGE bR BRRED e, REEREA ST A
REEN R E QA EAEA. b, &Fp
BRI NG 577, WC-scrad BRI . %
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REMEVLEE3- UM . 40 AME 5 R T e . &
HEEECHE AR AL S 5 B iE. B
OB AN M EE M S A 5 T, g
WS, BRI . GTPE T X EAMEN
b (IR L

TLRAE 53 128 1 B0s A 7 16 240 i N 15
S S B T LU B E C Y %5 i 2 T R,
AT R I A g R G ) b R . AR,
TLRF 5 BIBOE e 5 18 1 A Py e S 1) iR
b R B R A AR 2 TR [ % R AT AR
A 4. PR ARIEY, TLR23E I 5 ([ B C
W R 80 i B i 52 B 4. & FBEC, 78—/ i
A I TLRAEH—LPSHIER T, #id &
HIS G CHIN B % &2, HTLR4 FLPSH
FHIBECH 2 5% 7 28 1 WO s A BRI
i 2 BIR. GE I TLRANGH i 4 245 5 7] bA
WG ZA T E 5 @K S5 B%EEN 6

AR,

2 BECR T B/

BEC %t 9% [ N A7E 4 155 I 38 26 I 8h 245 1 v &2
KEF. BIRBECH S TP AR, ik
ELZH B ARG T 40 M, JEId SRk . BRI T
H G P A1 BAE W0 R I 56 R AN I 4 38 it
T R FERINEAE F, BECH A2 Jo A T 40 B i
928 YA 15 DR DA S 4 B TR) 52 E AR FH )0 4
FESRM /KT _E, BEC TLR SN 1560 B RN 2
T #4042 ). TLR s A AT DASE — 2 py I
P S 45 9 i@ 458 S R R P TLRAE 5 2Bk
L, A 33 9 IE VIR .

2.1 BEC HAu AT 4m BeL 52, 9% 2 4649 %5 BECEK
IE SN g PR R AL R T S AR, B RRTL-4.

IL-5. IL-6. IFN-yAITNF-a32 4k, i H., HAh
{147 FFF 40 e T 1 240 1 DX -1 AN A R -1 T DAAE
A TBECLUL & BECH % M 2. iX e &
4 K 1 A AL I T T Y 2 BECTHE 3, I
AN PR b B 4 R ) e e R, 3 L A B B

YA AHPRUETI . M EE AR B A T IR
S Sl 1 o o oo ) A TR
5> F1. MHC I 25111 28, LFA-3, CD40F!
CDY5, A2 PR 7 o i) 77 SRk, F 2
TNF-o. IFN-y. IL-1R1E A K R F-p A 5
f). ZETNF-o« TEN-yRIIL- 150340, 20 B 1) 5 Bt
43F-1. HLA- [ ZRATHLA- I fEBECZR AN
A, e A A DR - Bl 1 I S gy 1 () R,
B _EIRLFA-3[&IE. [Kth, BECR A ARLERE
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Bk 43— B A R0 L At 4 DDA LA P, R
il A2k AR, AR BB I BEC A I
S (1% 240 A T A E A FH ) S M e ANV 2, AR
HEM SR, AR RZEDIRMBECT AW )
BT JFE R PR R AL v, B4
PR PR AR AR R T A Ak PR R 56 R Y
AR S AT T REAE TR 0,
2.2 AFHTLRAZA TLRE —ZB iR 52 14
(pattern recognition receptor, PRR), il K 5l
F2h5 A LR JEAH 5% 7 TR (pathogen-
associated molecular pattern, PAMP), 7] J5 3}«
BSE 5 SRE, JHE SRR N ST
FiE. TLRIE KIEPRRIVEF 3 8 K AR s
FRGE, THTH IR ] A A 5 A AR B A A A A )
Y G @SR IR R S E . e
FSCEA T 520 SR A S R4

TLRAS 5128 shid i s, 5K
B RGE, DRFFRTE NP, R AR AR
i, TLRsHE AR (I PAMPATEGE DY, B 7@
TR R AR G 2 T B 43 s K R I AR L IR -
PR 715 5 20 R ML Ab, 3 AT B HE I 5 R AR o
& RGO R AP iE B e /1. IR B
TLRsHFRIE 2 A A2 1, S it 1 b R 4 o 7
FEE RN ) ThRg. X FPRs R R R,
DA DR AR AR R0 S, (AN 25068 P IR
IR B AR AR 5| S SR B G g ORE. AL
TAEWIE . PRI R S0 A 1 b B 4 B A ) Ik
o), BECIEH /R HTLRsH L, 77 LS5
e R e g sR. s b BRI ABECIR YL
C.H7 i FTLRA AIRIA B EW N, x4
I FE AT BE S HBD-211)7 445 5. BEC LITLRs
E R R R PR A, JER P 5 A e A 5
JFF PN RE A 5 0 1) BB R R I i),

INFFERNA, WIHZMRNA(microRNAs,
miRNAs), A BT S TLRsTE bR 4
HfEIS, BFEBECIITLRE L. miRNAR —
FloBr R B — IR 21-23 M R 1 /N
FERNAMSL I B ARG #EmiRNAE AF
RIBBAMEAEY SRR RIEEEEH, 6
FEIF R o4 5 DR A () e PR R R Y S R
G510 W IR ILE A AN IR ABEC, let-7
FEIE I 3 5% JE AR TLRA R IA. 708
Gegifarh, let-73IK 1k 5C.AF R 51K
TLR4 i K. Rk, EBECHI G R B,
let-7Lif ot 1 5 TLRAZKIE KA PLC. A 7 HUR G,
RN b Fr s 2 5 TRV I PAMPs

Beishideng®  WCJD | www.wjgnet.com

&Y, 5. B8 CRARRRIIEEBTERE

BECYEAERE EIFA G RIE R M. TLRIE 5%
PR R A, G Y T i TE N EE R AR
HUE AR 2, DLBEFBE CHIZE R % % T R
AN (R G,

S, TLRIBE 5 K AME 516 F RS
A FEIREN TR, 1ERIR S y% B 1l o
EC A, o H 7 AR A R Sk B
FEREBEMMER. TLRIEK £ 850 5P E
I BB Z SR B DA %, TLRAE IR 7 R ok
V) BB RS PR EZEMH. XTLRK
ARG P WO I RE IR 5, A0 SRR B 28 25 (1)
IR R = AR PR R B2 MR, 90 1112 W A
YRYT PR E B PR

3 &g

BARIAS T — et 2, AT BECHRIZEIIREM)
INRRGFERZAE. BRI RE R, A
HKBECKIAE KL HEM TR, 1M HAh k240
A TLRs 2 B 4G B BECIH] P i iX £
TLRsIIE 5 32 o B 1) i e RL 1 [RI I, 38
REST RIS B S S N, B RS A iR, & T
fifk JEL T8 80 R BN 25 P A ) O AR 43 O
MFIXEFImiRNAF A2 5T IHE RE N
M) AE B, A Rt — A, @it —5
(R 2 b R A0 M 2 K 92 R RN EEE AH G I
P I FR T 2% B AR HL A KO3 AT
BECHZ DIfE IR,

4  SEXER

1 Rt skER IE R AmiERg A N H SRR R
HORFDGHE. Fhe R mA VRS 2007; 16: 681-683

2 Harada K, Ohba K, Ozaki S, Isse K, Hirayama T,
Wada A, Nakanuma Y. Peptide antibiotic human
beta-defensin-1 and -2 contribute to antimicrobial
defense of the intrahepatic biliary tree. Hepatology
2004; 40: 925-932 [PMID: 15382127 DOI: 10.1002/
hep.20379]

3 Vaishnavi C, Kochhar R, Kaur S, Singh G.
Estimation of endotoxin in infected bile from
patients with biliary diseases. Trop Gastroenterol
2006; 27: 22-25 [PMID: 16910056]

4 Akira S, Takeda K. Toll-like receptor signalling.
Nat Rev Immunol 2004; 4: 499-511 [PMID: 15229469
DOI: 10.1038 /nri1391]

5 Chen XM, O'Hara SP, Nelson JB, Splinter PL, Small
AJ, Tietz PS, Limper AH, LaRusso NF. Multiple
TLRs are expressed in human cholangiocytes
and mediate host epithelial defense responses to
Cryptosporidium parvum via activation of NF-
kappaB. | Immunol 2005; 175: 7447-7456 [PMID:
16301652 DOI: 10.4049/jimmunol.175.11.7447]

6 Sheth P, Delos Santos N, Seth A, LaRusso NF, Rao
RK. Lipopolysaccharide disrupts tight junctions
in cholangiocyte monolayers by a c-Src-, TLR4-,
and LBP-dependent mechanism. Am ] Physiol

W@ 15

ALz g b
) R

929 2015-02-28 | Volume 23 | Issue 6 |



&N, F. BB CRABIBRBIIAEIIHFTHE

J3aishideng®

10

11

12

13

14

15

16

17

18

19

Gastrointest Liver Physiol 2007; 293: G308-G318
[PMID: 17446308]

Tsung A, McCoy SL, Klune JR, Geller DA,
Billiar TR, Hefeneider SH. A novel inhibitory
peptide of Toll-like receptor signaling limits
lipopolysaccharide-induced production of
inflammatory mediators and enhances survival
in mice. Shock 2007; 27: 364-369 [PMID: 17414417
DOI: 10.1097/01.shk.0000239773.95280.2c]
Nakanuma Y, Harada K, Sato Y, Ikeda H. Recent
progress in the etiopathogenesis of pediatric
biliary disease, particularly Caroli's disease with
congenital hepatic fibrosis and biliary atresia.
Histol Histopathol 2010; 25: 223-235 [PMID:
20017109]

Harada K, Isse K, Sato Y, Ozaki S, Nakanuma
Y. Endotoxin tolerance in human intrahepatic
biliary epithelial cells is induced by upregulation
of IRAK-M. Liver Int 2006; 26: 935-942 [PMID:
16953833 DOI: 10.1111/j.1478-3231.2006.01325.x]
Fava G, Glaser S, Francis H, Alpini G. The
immunophysiology of biliary epithelium. Semin
Liver Dis 2005; 25: 251-264 [PMID: 16143942 DOI:
10.1055/5-2005-916318]

Fabris L, Strazzabosco M, Crosby HA, Ballardini
G, Hubscher SG, Kelly DA, Neuberger JM,
Strain A]J, Joplin R. Characterization and
isolation of ductular cells coexpressing neural
cell adhesion molecule and Bcl-2 from primary
cholangiopathies and ductal plate malformations.
Am ] Pathol 2000; 156: 1599-1612 [PMID: 10793072
DOI: 10.1016/50002-9440(10)65032-8]

Lazaridis KN, Strazzabosco M, Larusso NF. The
cholangiopathies: disorders of biliary epithelia.
Gastroenterology 2004; 127: 1565-1577 [PMID:
15521023 DOI: 10.1053/j.gastro.2004.08.006]

Hsu HY, Chang MH, Ni YH, Huang SF.
Cytomegalovirus infection and proinflammatory
cytokine activation modulate the surface immune
determinant expression and immunogenicity of
cultured murine extrahepatic bile duct epithelial
cells. Clin Exp Immunol 2001; 126: 84-91 [PMID:
11678903 DOI: 10.1046/.1365-2249.2001.01558.x]
Cruz-Munoz ME, Veillette A. Do NK cells
always need a license to kill? Nat Immunol 2010;
11: 279-280 [PMID: 20300133 DOI: 10.1038/
ni0410-279]

Iwai Y, Terawaki S, Ikegawa M, Okazaki T, Honjo
T. PD-1 inhibits antiviral immunity at the effector
phase in the liver. ] Exp Med 2003; 198: 39-50
[PMID: 12847136 DOI: 10.1084/jem.20022235]
Yang D, Liu ZH, Tewary P, Chen Q, de la Rosa G,
Oppenheim JJ. Defensin participation in innate
and adaptive immunity. Curr Pharm Des 2007; 13:
3131-3139 [PMID: 17979754 DOI: 10.2174 /1381612
07782110453]

Menendez A, Brett Finlay B. Defensins in the
immunology of bacterial infections. Curr Opin
Immunol 2007; 19: 385-391 [PMID: 17702560 DOI:
10.1016/j.c0i.2007.06.008]

Nakanuma Y. Tutorial review for understanding
of cholangiopathy. Int | Hepatol 2012; 2012: 547840
[PMID: 21994886 DOI: 10.1155/2012/547840]
Haller O, Kochs G. Interferon-induced mx
proteins: dynamin-like GTPases with antiviral
activity. Traffic 2002; 3: 710-717 [PMID: 12230469
DOI: 10.1034/j.1600-0854.2002.31003.x]

WCJD | www.wjgnet.com 930

20

21

22

23

24

25

26

27

28

29

30

31

Takii Y, Nakamura M, Ito M, Yokoyama T, Komori
A, Shimizu-Yoshida Y, Nakao R, Kusumoto K,
Nagaoka S, Yano K, Abiru S, Ueki T, Matsumoto
T, Daikoku M, Taniguchi K, Fujioka H, Migita K,
Yatsuhashi H, Nakashima M, Harada M, Ishibashi
H. Enhanced expression of type I interferon and
toll-like receptor-3 in primary biliary cirrhosis. Lab
Invest 2005; 85: 908-920 [PMID: 15856047 DOI:
10.1038/labinvest.3700285]

Harada K, Sato Y, Itatsu K, Isse K, Ikeda H,
Yasoshima M, Zen Y, Matsui A, Nakanuma Y.
Innate immune response to double-stranded RNA
in biliary epithelial cells is associated with the
pathogenesis of biliary atresia. Hepatology 2007;
46: 1146-1154 [PMID: 17661372 DOI: 10.1002/
hep.21797]

Harada K, Isse K, Nakanuma Y. Interferon gamma
accelerates NF-kappaB activation of biliary
epithelial cells induced by Toll-like receptor and
ligand interaction. | Clin Pathol 2006; 59: 184-190
[PMID: 16443736 DOI: 10.1136/jcp.2004.023507]
Al-Masri AN, Flemming P, Rodeck B, Melter
M, Leonhardt J, Petersen C. Expression of the
interferon-induced Mx proteins in biliary atresia.
J Pediatr Surg 2006; 41: 1139-1143 [PMID: 16769349
DOI: 10.1016/j.jpedsurg.2006.02.022]

Huang YH, Chou MH, Du YY, Huang CC, Wu
CL, Chen CL, Chuang JH. Expression of toll-like
receptors and type 1 interferon specific protein
MXxA in biliary atresia. Lab Invest 2007; 87: 66-74
[PMID: 17075576 DOI: 10.1038/labinvest.3700490]
Isse K, Harada K, Sato Y, Nakanuma Y. Characteriza
tion of biliary intra-epithelial lymphocytes at
different anatomical levels of intrahepatic bile ducts
under normal and pathological conditions: numbers
of CD4+CD28- intra-epithelial lymphocytes are
increased in primary biliary cirrhosis. Pathol Int
2006; 56: 17-24 [PMID: 16398675 DOI: 10.1111/
j-1440-1827.2006.01913.x]

Alvaro D, Mancino MG, Glaser S, Gaudio E,
Marzioni M, Francis H, Alpini G. Proliferating
cholangiocytes: a neuroendocrine compartment
in the diseased liver. Gastroenterology 2007;
132: 415-431 [PMID: 17241889 DOI: 10.1053/
j-gastro.2006.07.023]

Rakoff-Nahoum S, Paglino J, Eslami-Varzaneh
F, Edberg S, Medzhitov R. Recognition of
commensal microflora by toll-like receptors is
required for intestinal homeostasis. Cell 2004;
118: 229-241 [PMID: 15260992 DOI: 10.1016/
j.cell.2004.07.002]

Shaykhiev R, Behr J, Bals R. Microbial patterns
signaling via Toll-like receptors 2 and 5 contribute
to epithelial repair, growth and survival. PLoS
One 2008; 3: €1393 [PMID: 18167552 DOI: 10.1371/
journal.pone.0001393]

Berg PA. The role of the innate immune
recognition system in the pathogenesis of primary
biliary cirrhosis: a conceptual view. Liver Int
2011; 31: 920-931 [PMID: 21733082 DOI: 10.1111/
j.1478-3231.2011.02457 .x]

Nozaki I, Lunz JG, Specht S, Park JI, Giraud AS,
Murase N, Demetris AJ. Regulation and function
of trefoil factor family 3 expression in the biliary
tree. Am | Pathol 2004; 165: 1907-1920 [PMID:
15579435 DOI: 10.1016/S0002-9440(10)63243-9]
Sasaki M, Ikeda H, Ohira S, Ishikawa A,

2015-02-28 | Volume 23 | Issue 6 |



32

33

34

35

36

37

38

39

J3aishideng®

Nakanuma Y. Expression of trefoil factor family 1,
2, and 3 peptide is augmented in hepatolithiasis.
Peptides 2004; 25: 763-770 [PMID: 15177870 DOI:
10.1016/j.peptides.2003.12.023]

Basuroy S, Sheth P, Kuppuswamy D,
Balasubramanian S, Ray RM, Rao RK. Expression
of kinase-inactive c-Src delays oxidative stress-
induced disassembly and accelerates calcium-
mediated reassembly of tight junctions in the Caco-2
cell monolayer. | Biol Chem 2003; 278: 11916-11924
[PMID: 12547828 DOI: 10.1074/jbc.M211710200]
Harada K, Nakanuma Y. Biliary innate immunity:
function and modulation. Mediators Inflamm
2010; 2010: pii: 373878 [PMID: 20798866 DOI:
10.1155/2010/373878]

Cario E, Gerken G, Podolsky DK. Toll-like
receptor 2 enhances ZO-1-associated intestinal
epithelial barrier integrity via protein kinase
C. Gastroenterology 2004; 127: 224-238 [PMID:
15236188 DOI: 10.1053/j.gastro.2004.04.015]

Spirli C, Fabris L, Duner E, Fiorotto R, Ballardini G,
Roskams T, Larusso NF, Sonzogni A, Okolicsanyi
L, Strazzabosco M. Cytokine-stimulated nitric
oxide production inhibits adenylyl cyclase and
cAMP-dependent secretion in cholangiocytes.
Gastroenterology 2003; 124: 737-753 [PMID:
12612912 DOI: 10.1053/ gast.2003.50100]
Miranda-Diaz AG, Alonso-Martinez H,
Hernéndez-Ojeda ], Arias-Carvajal O, Rodriguez-
Carrizalez AD, Roman-Pintos LM. Toll-like
receptors in secondary obstructive cholangiopathy.
Gastroenterol Res Pract 2011; 2011: 265093 [PMID:
22114589 DOI: 10.1155/2011/265093]

BRI, m, XK, KZEE. TollFESE K3/
TS SIS AE A BT e A B FR A R
. R AR G AT A S i s 2011 5: 5-9

Guo SS. [Determination of blood flow of the lower
leg in patients with diabetes mellitus and the
effects of treatment with the principle of vitalizing
blood and solubilizing thrombus]. Zhongxiyi Jiehe
Zazhi 1990; 10: 664-66, 644 [PMID: 2268928]
Harada K, Nakanuma Y. Intrahepatic bile duct
loss in immune-mediated ductopenic biliary
diseases with an emphasis on biliary epithelial
apoptosis. Minerva Gastroenterol Dietol 2003; 49:
41-51 [PMID: 16481970]

WCJD | www.wjgnet.com

40

41

42

43

44

45

46

47

48

S, F. BELRBRZED

g, w50, TOLLEZ /R (TLRs)E 5SS
SRR A SEEYYEERR 2006; 33:
820-827

Shimoda S, Harada K, Niiro H, Shirabe K,
Taketomi A, Maehara Y, Tsuneyama K, Nakanuma
Y, Leung P, Ansari AA, Gershwin ME, Akashi
K. Interaction between Toll-like receptors and
natural killer cells in the destruction of bile ducts
in primary biliary cirrhosis. Hepatology 2011;
53:1270-1281 [PMID: 21400555 DOI: 10.1002/
hep.24194]

Wang AP, Migita K, Ito M, Takii Y, Daikoku
M, Yokoyama T, Komori A, Nakamura M,
Yatsuhashi H, Ishibashi H. Hepatic expression of
toll-like receptor 4 in primary biliary cirrhosis. |
Autoimmun 2005; 25: 85-91 [PMID: 16006099 DOL:
10.1016/j.jaut.2005.05.003]

Guo J, Friedman SL. Toll-like receptor 4
signaling in liver injury and hepatic fibrogenesis.
Fibrogenesis Tissue Repair 2010; 3: 21 [PMID:
20964825 DOI: 10.1186/1755-1536-3-21]

Karrar A, Broomé U, Sodergren T, Jaksch M,
Bergquist A, Bjornstedt M, Sumitran-Holgersson
S. Biliary epithelial cell antibodies link adaptive
and innate immune responses in primary
sclerosing cholangitis. Gastroenterology 2007;
132: 1504-1514 [PMID: 17408653 DOI: 10.1053/
j-gastro.2007.01.039]

Bartel DP. MicroRNAs: genomics, biogenesis,
mechanism, and function. Cell 2004; 116: 281-297 [PMID:
14744438 DOI: 10.1016/S0092-8674(04)00045-5]
Lodish HF, Zhou B, Liu G, Chen CZ.
Micromanagement of the immune system by
microRNAs. Nat Rev Immunol 2008; 8: 120-130
[PMID: 18204468 DOI: 10.1038 /nri2252]

Chen XM, Splinter PL, O'Hara SP, LaRusso
NF. A cellular micro-RNA, let-7i, regulates
Toll-like receptor 4 expression and contributes
to cholangiocyte immune responses against
Cryptosporidium parvum infection. | Biol Chem
2007; 282: 28929-28938 [PMID: 17660297 DOI:
10.1074/jbc.M702633200]

Harada K, Nakanuma Y. Biliary innate immunity
in the pathogenesis of biliary diseases. Inflamm
Allergy Drug Targets 2010; 9: 83-90 [PMID:
20402650 DOI: 10.2174/187152810791292809]

Sdk: A B B A

931

N
B

-]
©

86

5

i

&

2015-02-28 | Volume 23 | Issue 6 |



Jnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

‘ ‘ “ i

9771009307056 “““l

© 2015 Baishideng Publishing Group Inc. All rights reserved.




