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DITHT L, Wk Tz UDCA 2% PBC I LT
W SNAEHIHEEL 2V LN ERHHLD
LihZzw, LaL, DLEATEZ XY, PBC
DOETHZWE LS EYREL LTHLES R
Tw % 0it UDCA @ 13~15mg/kg# 5 & v 9
BB LEAE L 2 WHIR T, UDCA W#EBRIA
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AEXE
ERERELXE #iT
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EMFREEREER L A —BRTEE 42— REFHARER

OBIFPEDEERFEREZZELEEREEAMNEZLZ (PBC)DZEITAFSAURANOTHERSNE=,
OSESRYICHETSN/-PBCEHEX BN RY-FEEXZNEICEHTH-DOHIE. LU
FREEZFELFEOEEREAXICKYSDIZOEShRESFENERHIA TS,
O PBC-AIH A —N—SyTEBEHICH T IBBEEATOMNEEOL-HOEHNARE INA TS,

BT |
ERMEHEIFEL (PBC)DBEHARFSAUN. EEFEBEH A EER R REEHAEOF B
EREICETAHAEMEIVH - Lo TR EN =L, BRI REFEZ S, 3—Av/ A FERE THARS AL
HEhTW Y BAEOSERBEEEBLAIRSAVELTERIN-EDTH D, PBCIEFHVEETH
Bz, TETURALRILOBNERIZERN EEDHEON, KUTEFURLRLAEVXHESE(Z, HM
HICBT32BROERFERFZ T, IRMER TV Y REBIFETERSh TS,

Imyrrohr-ggmour |

1. FrighrEsE. [RRMEHEEZ (PBC) DAL, 19815 EAAHEERBHEAMOTF XREHR
RHICHWVTRAIIER S, 19924, 2005F(CHETSNTz. COE. SESYICHEHICH L THETSN
EHEDOABHINTNAL, THHETHIL, EROE S BERICIEREN., FEIREPBC (sPBC) Z MLEHR
EUILE NERET20mg/diREELL EDFNFhs1PBCEs2PBCEIZ N ESNI=CETHY . BEH#EL
RFOERICEDE TLYBRELLE- TS,

2. ILWRE - BBE S PBCIT OB M- SN DR ED R — LR MIZ&LS T TG T5—
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3. RE N PBCOERBAN. RO OBERMERTHRAICETIIRBRETE. BEZET I L
KB EHIRELSLEEMEHICHRETIMIREAEERE. BHICEEZELHFR2(CEL2EERTFE
O3B =S EShAIEMNTEH SN,

4. PBC-AH A—N\—5vEEE — X TO/ R 5O -H D ME: PBCO YR AEE THHPBC-AH
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Hol-. SEFERESN=Nakanumadb|Z &5 H LW EIXRED AR —LBRFICEI Y TYL T IS5—%
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ZWr - HREICE] L, (1L A& - BEEH]
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EofE, SEAEOHE FHRFHUZTIC
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Table 1. EFMARH-EFEEOSEEE PR 2EE) (RO - JEERBICHT 204070 ] JRBERTE
WESF4, 201143 A)

ESEMERA 2 (primary biliary cirrhosis, BUF PBC) i3, W - RIS HOREFMBRFOEE S h 6Bt
EATHEORH S o WHFEERTHAS. THEELHICFRL, EEBRERTHRT S I LM%\, BEITHEE, HET
BT EREET A EDEL, FRELEERFSEEICHET 5. BKRE, EEYE (symptomatic) PBC (sPBC)
&AEgEiE: (asymptomatic) PBC (aPBC) (24N, REHEER, #H SUERHIRE BUK, FFERELR SFR
E 2 ET BMMEEREE T 535413, sPBC LR, Cho0ERERCIEAE aPBC LY, EEFEO T THEL
ERBTABENDS. sPBCOI b 2mg/A B LBV NVE VIELXET S D D% wPBC EFEY, k%

siPBC LR,

1 M - LA R

2. MRERRTR

il R ) CLdH 5.
3. APHE

4. ERIRBH

% W
ROVTI» 1 2IELS T2 D% PBC LT 5.

54

FERE, MEEEEMDLT, MEEEREE (ALP, v GTP) OLAZRD, 3
drial antibodies, BAF AMA) 45 90% OESICTHMETH B, T/, IeMOLERZED LT LHFE N,

TRk, FFA/RBIEE (NERIBE 2w URBEEEE) ICBMIFUBEBHEEEE K (chronic non-suppurative de-
structive cholangitis, P.F CNSDC) # &80 5. REHIOEITIHEGEEREE, BEt24 L, BHEREENLERL,

B S oYy, BMBE, BRIUENSSRICHEL, BRIVEVHRT2HACHERAEZE 2L 0%
5. Y-V VERE BEY S, BEFRRERECOBCREBREZENH T LS 5.

HOREMETS, REESEIERER BEEDERFPBT) oF, RAFRRERDES &

1) MEFMIZ CNSDC 28, BREFHRAFPBC L LTFRELZWD O,
2) AMA DT, MRFEMICIE CNSDC OFTRE DR AS, PBCICFE L %2\ (compatible) M#EGERTH 0.
3) MBFORROREI L VDY, AMA BHET, LA SBRGERUEENS PBC LEXLONLH 0.

LI + 2 ¥ FY 7HAE (antimitochon-

15T, L

PBC I EHICHZ2HEBETHY, 3H612£%4
DIEBI BRI ET T HBERETHL. Lok
IBBITEERL, EOXIITEEEA TV N
DWTHIREBLEL &N L. [V. PBCEED
BBEE] L LTPBCRZORBHEDH LS
L. RSBS54 L CEANICLE R
HEHPEESZHMA L. T, FREMED 2
WIEHBRE~DI Y FVF— ¥ a V¥R &
WZOWTHHEHR Lz, &#I, [VL IFREES
K| L LT, WBHEOEGRE, EHEHE X
CHERBEEEOEROAFICHLT, 2U=%
Vo X AFa v BT, BHEMA

Vill KBEHARFSAICBRYAhS AL
WihBR
L. 2k

HER, FHEIZ XN TW72[PBC OZ ki 1T,
EAE Mmoo Fd] RAERRIEIC X Y 1992

€Y

FEIBREN, 2005 FIWCRET S - 6, K
BFZEREIC & 0[RS R ZE 0 2 2 (OF
Bk 22 4EFE) | (Tablel) & LCH4ERD ICHET S
N7z, 2005 4RO EREET AT, FEBENM PBC &
WREFEME PBC OB VWOEELZHTHD [JFRE
WCESCEMEER]E LT, RERER, B,
K, FRMERGEECIN X, [REEHRE] »E
Enfz2 b Thotz HEk EEBEHREZAD
BIFEZETH 512 b hhb O T RFRER, #E
Mhnied [EEEEPBC] 3 Twiwe
PD3H HIEF S, PENERME PBCIXAE S L
BIlithot. SEE S EEEEZEBNL
BETH L MEREY VE VET, 20mg/d b
EAs,PBC, 20mg/dl R X ePBC L EHZ I
7z,

2. F U

PBC T FROTALIC & 0 R 2R 22
LI EBmONTRS, TDD, FétEkci
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Table 2. PBC O##kmH

144 ; Stage 1 (S1) (no progression)

218 ; Stage 2 (S2) (mild progression)

388 ; Stage 3 (S3) (moderate progression)
4 81 ; Stage 4 (S4) (advanced progression)

IREITH - SOEMERE D PRI IR, BEE, PR PRI GERRY, mEOEITH P

Table 3. PBC O#MFEHHY 54 (Nakanuma &, 2006 4, EHEHEIL, 2010 4)

1. PBC ##mHEMG o /-0 0MREE AT

A, AL Score B. RE&HE Score
PRI T DAL D R WAy, B B VI 0 TEHE R v 0
LA PRI R
PANRIEE B ORRREL, D WIEREE SR 1 1/3 LT ORI CREE R % 45 1

MEVERREE 2R 9 PUTRORARAEL
4 OANERE DTN T PR S BRI 2 1/3 ~ 2/3 OMIRRCIHER L E A S 2
FERT & S EOBMEL 2 k) s 3 2/3 BLEDOFIIRIS CIREH R E A 5 3

2. #HEL (A) LJEEWER B) Aa70FEH L WS (Staging)
A FiHEfl, B IEEHEE

Stage &2 27 D&
Stage 1 (no progression) 0
Stage 2 (mild progression) 1~2
Stage 3 (moderate progression) 3~4
Stage 4 (advanced progression) 5~6

¥A VA VREFH DA C A VA VRIS OBEL M 5.

3. FnkA vYEOFMEMA RS (Staging)

C. FbA VBRI E ‘ Score
MR Ve T L 0
1/3 BT OFIRBOEIINE (D8 1B OwE S 55 1
1/3 ~ 2/3 OFIREOEDIFAIN (% ORREE) 1B 0w % 2 % 2
2/3 M L 0PRSS FDIFIIE (B8) \CBIEEROWE S 25 3

A MAE{L, B EEHZE,

Stage C. Wk A VBRI E
K2 a7 oas
Stage 1 (no progression) 0
Stage 2 (mild progression) 1~3
Stage 3 (moderate progression) 4~6
Stage 4 (advanced progression) 7~9

VoI TG —DOREPEIZOZ T L w, it RE—h G L5 ) 7o —2R/NR
JfEH & LT % 7z Scheuer 48, Ludwig 2312 1295 k9 I Tk Sz Nakanuma 512 X 53
KB EICIIRATSH 5. Z020, HED L4 (2009 4E) (Table2, 3)Y458H X h,

(5
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AR RIS E OB A S R S Lz,

3. REIDIRE

PBC DERBIIHZEANL > TELBH, K&L
ST T3EICHEENS. £ ERWIIBOKEE
BH R B THA ICEITT 5% (RIGETE), #
EEET 5L EEFIRE BRI
B 2Es (MRETLEER) &, RHICEEL
2L, P22 5EN EERALE) A5
N5, FRELEER LY Fax 7HED,
FHEFAERIIH gp210 LR OB ERELBE W E
DB RED DL Lhs, RFMERBZTALC
Litky, BEOFREHLIBEETFIUCTES. £
7o, BBBETOEREERSRBEICRLL Z LA
HRTX 5.

4. PBC-AIH F —3—5 v THEFEEICXT 5 A

FOA FR5D720 OBWrisst

PBC OfskamEL LT, HROWKELZAD
HHEH ALT 582 23 %, PBC-AIH # —/3—
Sy THEBERPD L. BIFREATUA FORS
12k ) ALT OWEIFHAGTE 5720, PBC OH
BTidd 545, PBC 0BAF L IZXF L C2H
THEULENDHSH. KU TIE, FHEMTERL
TeARFEGRER 2 BT L, IRt RE LAY K
eI & ) AIH O RE%Z & b ¥ # D> PBC-AIH
F—=N—Fy TERH LS SLNE, 254
FRBOBG LTS h, BEREATEAL FO
REDVHEREND.

X BHARFSA O ORFREMESR, LU

SHOEE

PBC 3458 %, BHEFELLN% LEEEEH
CYETH S AMADPHIL, 2oHlEDdIEL
LERLTHDE720, MO 2R & 5% PR
FRFRAE 5 o BB OZRNIE ST EHET
B LaLad s, S35 NEFIEROE
BiZZ 55720, LVBEENLBH~——»
EFEFNDEIATHL. FE, &7/ 123D
BIETFIZE (genome-wide association study ;
GWAS) d&®, BETY—I—OHENEA
Ko TWwaEY, REBIFENLZZH~— 7 —
PREINL Z EHFEENS.

PBC-AIH # —/\— 35 v TEEBRICB T, F

(6

BAR IR F SR

E110% Ble

FIERPEBMN CTHLRIERTEREA 704 Fic
L HHREVERNTH S, LA L, PBC-AIH + —
Ne—F 9 THEBERICOWT, FOEBHSIEES
CRBEMENTWAIZE b 6T, WELEHK
DERVPERBINTBY, BEOoaykry¥ s
LRTwhwv, KFA NS4 Y TLNEBEROS
BT ER L TW WD, WETRIEET
BEhd 5.

BEICE LT, UDCA o5, BE
AR oR#ERS & H5PIEEE, UDCA o%)
B E R, Bezafibrate @ BARM GBS, 7
LRoOWTRERIVE U ABPELRTES
T, ThoHBSBOBETHL. SIHEDBERE
WZoWwTy, HFEHE LTRFLTIEF 2%
RL, EHIICEEN, »oflziGEEr, bt
EC BT 2 EEEEE L LTERT 2LELND
5.

HBhYIZ

BASBEHERSBECREL BB F Y
A VOBEEEEH L. BEIAFIL VG, B
Bk, BEEO#ER L L ICEMICRETT A
ENRDDH BEODEZOELZERTHL2 3
FECIBEIVEEEZONDY, KEBEAKR
WEDLL L) BRI, BIRRETTREEEDR
5.

AT LN B S 5 F OFIZEAE K
“RL

X &

) BEASHE (HEEoR - BEEBCHTLH
EBZE] B EEEBETENFEZ PBC) 0%
A4 Y, Oob%E, FHE, 2010

2) BASOREMRRBRH SRR ETRE
BHE [HREON - EERBCHET 5 FEH%)
Pt REEETEFEE PBC) OBEN A ¥
S 4 v (20124). FFl& 53;633-686:2012, E
S ERERYE Y & —k— 2~V htip: //
www.nanbyouor.jp/, BE#E®RY — ¥ X Minds
(=4 ¥ X) &—25s— http: //mindsjcqghc.or.
jp/n/topics.php

3) Lindor KD, Gershwin ME, Poupon R, et al: Pri-
mary biliary cirrhosis. Hepatology 50 ;291308 :
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EASL Clinical Practice Guidelines : management
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Pathogenesis of biliary tract injury in primary biliary cirrhosis
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summary

Primary biliary cirrhosis (PBC) is histologically characterized by chronic nonsuppurative destructive cholangitis
(CNSDC) associated with destruction of small bile ducts. The pathogenesis of PBC, predominance of female, or the
reason why biliary duct is selectively involved, however, remains unknown. Infectious or non-infectious noxious in-
sults such as xenobiotic chemicals may precipitate in the individual having a genetic background of PBC. Activation of
innate immune response seems to be a key event in early PBC, leading to the autoimmune injury of small intrahepatic
bile duct. Biliary epithelial cells possess an innate immune system consisting of the Toll-like receptor (TLR) family
and recognize pathogen-associated molecular patterns (PAMPs). In PBC, dysregulated biliary innate immunity,
namely hyper-responsiveness to PAMPs, is associated with the pathogenesis of cholangiopathy. Moreover, the target-
ed biliary epithelial cells {BEC) may play an active role in the perpetuation of autoimmunity by attracting immune
cells via chemokine secretion. Biliary innate immune responses induce the production of two chemokines, CX3CL1
(fractalkine) and several Thl shift chemokines, causing the migration of inflammatory cells including NK cells. TLR 4
ligand-stimulated NK cells destroy autologous BECs in the presence of interferon alpha (IFN-a) synthesized by TLR 3
ligand-stimulated monocytes. These findings give new insights in the pathogenesis of this mysterious disease, PBC.

Key words——Primary biliary cirrhosis; cholangitis; pathogenesis; innate immunity; fractalkine
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lmCﬁﬁﬁ#%ﬁ¢E%@E§%?k?&&#ﬁﬂ&ﬁ@&ﬁ%&ﬂ#@dﬁ6h5.Lbulmcwﬁﬁﬁ
A, TEEEBENTHEDH, RS SRR EE S N 50 ERAEBIES V. YA S B WiIEEY
1 xenobiotics EORMA, BEXREE T HEEICE\WTPBC BEOBER LA LABRENS. BELEE
@oﬁﬁﬁ%maaﬁﬁﬁmm;Ditat%zahrmaﬁ.ﬁ@ﬁm%mfﬁ,E%ﬁﬁ@ﬁﬁkﬁﬁiﬁo
Thé.@@t&ﬂ@uTwﬁﬁgﬁ(nﬁ)%%bfé%ﬁﬁ?Z?A%ﬁuImCEBhTﬁPmmkEﬂ
+2BHRESEEEEOER: Sh3. BEHE, NK My ehaERROEEL ST »DT7 57 2hAL v
(CX3CL1) :REBEX Thl Y7 T 50 2»pDTEY AUREEL, =¥y b L HRELEMARE, ¥
%w4vt&%%@fambtﬁﬁﬂmm&ofﬁaﬁﬁﬁm%ﬁﬁﬁa.w%%%m%&&&@ﬂmo*v%,
MERF NK fEROBENIRE D, TLR UF v/ F TRHIBe A NK ffid, TLR 3 YNV F CRIBE 7 BIRIC &
STEESNEA VE—T7 20/ aDFEDD L, HORE EEAREBERT 5. coraI3RELREKBONLA
B¢, PBC REOABHRLALHILIN22D5%.

ERUETEFEE (PBC) &, EMERERL
LFA/NREOBEBOLDIETEORELRL,
RENERFEED OFF2 %227 2FRETH
3. ERERMECHE IV FUTHE
(AMA), #igp210 Hifs%) OHE, BIXUACH

ERERBMRE
R RERERFGEEANE
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EHANTAROREE, RRNHFEARFHON
8, BECRELERIESBEES X OBRFICH
SREREOMESHTRENDLI L, BDHVE
foBTREREYRAECAHH TS 2RERD
ARG HSHRENECARERB L Sh TV 5.
Lil, REOEEK LUREHROLEERTFI
B oA SN TWEY. EE, REFHNEIUST
BEZORTORESERL TEY, RALTES
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ZHPHUBTEBHEEORFLHOLLED O2ODH
3. AT, COTFTHINIIHRELZT-> T
% Shimoda 6O EME % P OLICBEDOM R &l
~5.

PBC R1fF &HBEM

PBC DRIEIL, FEERMEODS L (BER
RORERBREK 10.7) P—BFERELERICLT S
concordance rate 3 X pHTEHEW (0.63) J&id
o, BLWEEHEEOMEEAREINTY
A1, Lal, —PERERDF HHREL LV
FHH 5 i), PBCOREBTEEICBEDAT
HEINTWALDOTHEL, BERFEELT
WA LBERESNS.

ERESEREFIOVWTR, b FAmERE
(HLA) DRBIK803 7z ¥ & ICBI5 T 58 ETH
BERETF L LTRIBIh T, BE, 7 /47
4 FBAREMETFS% (GWAS : genome-wide associa-
tion study) IK X ARESE 1 OERATHEhTY
%. PBC I3\ T 2009 SE(C#H$DT HLA OB
PBC RiE L EETAHF AL KARZERET
(IL12A, IL12RB2, STAT4) 2hFZhoilEsh
Y. FO%, FOMBOBEN L IRENEX
D, Boff, HASOHLERBOFAENRT,
AEASEEORETFEHIBESNALY. ThoD
Wk, Hit, HLA Ofiic, IL12/ILI2R V7
FVEER, NFkB ¥ 7 V{a&E%, TLR-TNF -
S 7 FIVERRO pathway 72 ¥ OERELHL D
L ots. ThooHLA RV 7 FIVEERES T
n% i, MOBETREER L OBENREINT
WARFLERLTED, PBCOREICHMCRA
EHMEELTWAC AR SN .

PBC REOBRER

BSERIC oW, TERHORLLEEER
HOREERLIE THERESBVLVWIHREIL L
bic, {LEEREPRSFIMDE ¥ OTEREZ TR T 5
MELLINT WD, PRCAEMBFIIEAVE /B
BAZEEE2 oV E—%XV I (PDCE2) QA
| 2 4 VICETET 5 lysine BAkic 4« OFBEEE
£ 7= xenobiotics * BEME & ORILEBTTEL
THD, B2 47 BEESLARNTFFLHA
QRIET 59, 2- 77 FRIB{LESR S ARERNYD
KeENTWAZ Edh, ChHHERIKSENS
MBI o CPBCAERIhAAEMSSH L

BIRE TN T5B.

Zh & xenobiotics DEEER, BHPEF VKL X
5 ThREhi. Gershwin HViY, HECHETH
% PDC-E2 ic 35 {tl L 7= xenobiotics # RET 5 &
KEDHCRESLBERPERTIVVAETVE
BRLE. vOAC2-F7 FBEEALLYVM
B7VT7IVRETAHAIEICLY, FRio<T A
T AMA DEEE LFIREEEL TS,

PBC RED P UH— 2 L Tid, PBCEZETIRE
BRLE S L\ O & % PBC BEMER ABERS
CRIETACE, SHKIBECORGE TARSX
BEAEAR LD L+ 5RNER A RERDE %
B30 eh0, KBEOTMEESFESNTH
5. —J, PBCOFEBOAFE»OR
Propionibacterium acnes 8 OB T PRI S h
TWAEY, F7x, BRRICELSEEL, LT
ZFny vk R#H T % M8 Novosphingobium
aromaticivorans bRED Y H—2 4B L TR
HahTWaM, 7 4V ADBESFIK OV THEDT
HEHRE XN TWAD, BERBELSIETF /A
b YA AN

A

PBC i1 fb D% < 0 H O RERBRKLEELD
KEThN, BEESEOBRERY 0% THS. &
&Eﬁt@%ﬁ%@&%ﬂ&wﬁ.%&ﬁ%mﬁﬁ
RIRE S LUFER E A TFRARRLAGHEDORE
BABVWEINTWS. BaErELBERLL
<, HHRIVEVR X REAOBESRESINTY
LAY, avEVTRARBLNTHORN.

NRMACHEGEATHR

PBC & bW to—2il, MRICEE
BHCHEETSHI FavV Y THRCHT 2508
(AMA) RN (90%LE), »oBEVWHE (90
%YLIL) CHBMALT 5T & ThB. AMA OXIGH
B3 bav FUTRECEET 3 EVEVEBIK
EEZHAH (PDC) THY, PDCOE2 2V~
v+ (PDC-E2) BEBHIEHERETHS. Lrl
AMA DA T <, MEOBHARICH T 2ELH
BLBELTS. BICKBILERTHS p62 B
r gp2l0 BEERN T A HCHBHERRS I OICH
Q, RIcBEOY BYDHEETHE LAY, C
NoOEHOETHEDFNENICH L THAK
HEHGESEGNB T LD “PBCORER" O—
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DTCHHYH, TOHBFOEF & LT, S FHER%E
molecular mimicry |- L ABFESEEINTHAS.
Thbb, FHOHED T HRBHRTEZOSFE
FNCHEHERANEAALGNDC LI LY, THIEAS
RETHFFHBIKT DL SNAT.

IER=l il ey

AMA DX EHFIIA S FHET AT b 6T
PBC [T B1F A EE A MR O, REME
1 & AR OB BRI IR LR TS
Hord, PRCOKELARBHEO—2THS.
PRC OIf# T3, BERBIREMEI2HE
L, SRCIBMTRES g R A B L TR LD
Ao - PR, BEEROBEITEE EEEE T
AbNAT ERG, BEEEMORERREL .
SO FRIC LA R EEENS.

B EREl0RRYE

IR |- B MR R AR A e e H LT

Wh. Tichh, IREEEME MEC 5Tk %
HLTWs & E&i, EH2PDCE2RFERL T
WA, &7z, F4 bhAve TRAIL & & D7 R
b ARBESHARTOEMEZT S, Ger-
shwin G, JB - EAiRO 7 B F—v A8
BIokY 52 b oV F U TEREORRUHBERS,
PRC LB AlREORBRMEZEOFRRETHLI &
PRE L. 611, PDCE2 BIRE LERAREOT
Bk — Y AOBEECYIVEF A ALD RO I 5
s nd, FERPCERTEE L %) PDCE2
apotope 1275 %5 & LA HE L. ok, TR
LARIC A E N T A REFEMICIER 7 PDC-E2
HAMA IC k- TRHESh, TORRBR SN
PDC-E2 apotope/ AMA 4 & 1L B 48 575 % TIHCF
%. PDC-E2 A CHESRMBIC T P4
b2 R DEDAE RN, TS T BHE &
KB, TR, BEES NI LR bl
W74 v &2 s PDC-E2 B RE L HERIGE
BlERod. ok RRIEARENREER TS
VRimBsWTh LB e PBCERETAZ LIZES
LABE L TN B,

B F RS & BRI

PBC B R AL Toll $h %k (TLR)
¥ PAMPs (pathogen-associated molecular pat-
terns : FHEABBES T2 —V) BOFRELY

AFLEHL TR D, PBC OEEEECILIEAR
BRAEEL TVA T LARESIALN, Pio
PBC io kWi, AFMOERK, FEEREITH 5
Wil IgM D LR Y, HARREROEES A S
N5, CDIlcBEi:pI3FED PBC E A1 M 1eM
URIVBEL, BRI TA LN A2, PBCO
PIEIEIE, CD11b, reduced MHC 11, IL-23, CCR7,
CD83 %8, clevated Clg FBL 4 o B IRl
- AR ETH D, B E M B
i, wonTy—ok &SI PBC OREFERIIC
¥ TH L. BRAREAFERROR TSN
PBRC FI3fNE Al & 1eM O EFR ORRE
S AENORE-F AT - Lu

BB bRz MR & AR B EERO R E]

Shimoda 529(%, W% ERMIIEREEICBIT A
BB EEROEE EET 50, C NTFEL IR
% |- e % SRR L, BT A ARl
oW LA, b MAg R TR
FIRTRRL 7:. b, FERfigdh 5 WILpiHE
B b AR B I FR L A AR R o 5 S — YT
WL, WA CHEBRS BN S, BRI
kR L, BEMPE#ML A L - A TR
bR (CD3L B, MR EEME (EpCAM
) AR A. —75, TREEEERSEEN
HEEEIa S BT, UwSEk, BER, TR, NK
MianrnEnd L V—ATRNT S (@),
SOEr3ILT, o6 PBCEE LHNREEND
SRR L 7-difa % F W C, PBC IR b RGHIR D
WEOEREFREL .

%, PBC misRier e L miEo e b
sz A OOV kA FEHEER L 7o, PBC O HRAE 1 A

SmECERLATEERE

255 F U UEE =
el BENERCRERSEEER
U

g HEEE - jf

DU A

T =} S Tover nighthF3E

SO

, ﬁﬁﬁ‘Wﬁﬁ}}a
FRETILEE

[QM7A1:]

ok

L LIE—ZCRIR TR
NKIERL)

HROER MRETHEBRTER

H1 bRk ERES kO TR O 5
.

o (onatR)
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FE TRL Y # v F (Lipoteichoic  acid  (LTA), & DEERUIRE LR EOET, Z2hbire
lipopolysaccharide (LPS), Poly 1:C) T+ 5 HA VOEEFIENTEZ SN (K2).

Z &1k b MIP-le/CCL3,  MIP-18/CCL4, LaL, TLRI UGV F (Polyl: C) Bl oE
RANTES/CCLS, IP-10/CXCLIO D rEh 4 /D) A% B S IFIE MM ER b 238 0 Th $5E
BEEEFHE L. PBC LEREIV PO—VOESH brEd 4V DEEEY 35 &, MIP-1a/CCL3, MIP-

gy tnzfinh) {ogamh)
31 2 7
GRO-wiCXCL1 | T ENA78/0XCLS | ] GCP-2/CXCL6B
20 20 . 20 .
o N ] § o ° ]
| R AP Y sz TN v 3° " o b H g: 2 PBC
194 ° g <% 3 14 8 & Es P W 69 §g *8 .
32 ERHEE ffg IR ISR 3% it 5|0 Disease control
3TTTIL-8/CXCLS T MIP-10/CCL3 T MIP-1pICCLA
20 .0
L0 [y L E 51
IR v ” o
o3 P ; Lo H g
2 2l i g a = 3.8 Bt} 880
10 RANTES/CCL5 14 1P-10/CXCL10 Fr:za LTA Poly kC LPS Flagetiin
TLR2L
TLR3L
5 § TLR4L
2 i TLRS5L
NP it 2328 1g g ’ 8 ne RS
Stimufation Gsr.‘mmau’on g.«B. % -t &%B@
Frao LTA Poly kL LPS Flagelin Fran LTA Poly G LPS Flageliin

M2 BAKEY 7Y FRRCCIREMasEE S rE€h 4.
PEd N 7o T A1 4 Vi ELISA I oo il L 7.

(ugimb) 16 Y
™ ! !
3
@ e 2 ® s a0l
50 ® s o s LI
o 4 2 82 @
@ i 8 0 . 8 » PBC
g 8 o Disease control

[}
MIPAG/CCLY  MIP-1PICCLY  RANTESICCLS PAQ/CXCLAO

Radiation
TLR3L
O / BB LR
FF IR BEER Sy LUVe SRS Oy A

3 A RIS kB Thi a0 4 VEER. .
PBC [ %5 L ORIREE & 0 SRR L 70045 kAo Poly T:C (TRL3 Vv 1) CHIE, B IR T - 72 H AR
FIESREER ¥ 3R L, Thi 380 { VERELHE LT
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18/CCL4, RANRES/CCLS, IP-10/CXCL10 {1\ 3
f{ PBCERDEE LR THREIHERL T
= (B3). Choo#FRLY, PBCHRBEELE
koKL, PBC BREE ERMaAEEREL
TWARETHEZL, FREEBEROAAICLSD
DTHHC EPERINT.

FEHA L, 7779074, CX3CRL

SEMIRGE, GREFET LA ERTEE
L DREFOL ) /ERBICEIET A8, rEAA4
VIRBERIEO Y {F 37 ARRET LB TER
RREEPRELTWA. Jh bR mE R KM
MERHT 5E8REERIL, SL{0EESTLA
R ERTIC & » TRIBRPREICE L THpicHeE
ThTwa,

7357 2WA4Y CX3CLl i3, fEi{brBia
CRETABEREEMIENAL VT, TEALVEL
TOMBAEEIEYE L BT & L TORERHER
DA EBFTHHEE. MO ThA VB
WEATHLIOLHL, 7357 2Vh4BRER
LLTEEXIND., 737 FNA4 ik, NKIR
BErENAVEALY, AFVEAL Y, BEE
ALY, AARALVEVCIRER E-TW
B. 757 8VH 4 VRBEV <, REERBR
B, SREEELZYOHCRERBICEVT £
ORIEPHFEICESLTWAZ EBBESH TV
25, By < FEEOMMRRFTIIRET S
7 a2 N4 VHREImL, REMROEEP M
ADEELEHAOBES L VIIY A P A VEE
IKBaE L TWA.

7357 24/ DEAER CX3CR1{E, NK#
fao i T Mk ¥ OMBREBERE Y v/
¥, BT D7 v — UREERERL E ORER
tho R I DHIRICE { Blb 5 REMIRIC R
LCW5. oy e84 vEEERRC 7 REER
CELUAERSAGK7 yIV—KRTS. HEE
|EOT 2 JBOSEIEEL, ThICk VKRB
EOVAZ LEET A LBREINTWS.

PBC &7 9 004>

PBC e BWTH, 757 2 IWA4 /IRBE X
URFEEFHC W TREHSIEL TWh. CX3CRI
BFPIREBEY VR BEI N ERAROT

M RBL Ty, BEsh BT LEARIET.

S7EVAL V/ERFRLTVS.

Shimoda ¥ 8NE, 75T A NVAL /I~y
b LCREMRREBFERE L. T4bb,
BEOBEML TP LRBRBEBrEN{ YV
(75720Ah4V) REETECLICXNRERA
BrHE L CHORERICEHEM T 2 RE2HE - T
WAHADTIR VWA L#ERL . BEEERMRS LU
AEAREBEY VN ROBEIC LB T7I 72 NVA
{ voEEORN T, BELEEMERIE TNFa b
poly (I:C) 3 AU HCHEBREERROEFLET T
TS RNAA Vv EEE L. ¥, TLR3VYHV
E (polyl:C) % TLR4 YHV/ F (LPS) THIE
La=AERMBIRICE, 757 8vh 4 VORRTES
Ao, O TLR YNV FCiRALDN Lo
7=. LPS fl## o PBC gkl @A M LUE
& Fifiat, ERIV O VEROTh SOM
BEn LB ECHESREEREBCEELL
(M4). COE>, 757FVHA4 /I PBCK
BN, REXEHTAREEE S TWAHI EBR
wah, 757 2VHA4 Vv ERETSILHBHAR
RIBIRES LI A C LRSI

A ERAIRENDT S 7 2V A A FRBRER
i1, BEROESOEM L ARIC, BERCLS
TNFa 5#ic &k 5 CX3CL1 U4 v F CRESH
Z. BELEERYE, ETETICE» TERLLR
FHEBr7S 7 Z N4 /OBREFRI, PBCIC
B AHBERER P ET L LIERESNS.

B RS ICds (1D NK fERR & BERO &

Shimoda 6™ L a bz, HEF EHMREEC R
1+ NK g, BB LCETLR, TLRUAV/FOD
BERcoWTHE LA, ZOKE, 1) FRRER
BERIC L % IFNa OEL£, PBCIRBVWTHEIR
#IMLTV5. 2) NK ek TLRI VAV FE &
{F TLR4 U AV F CR¥ML - FERERKRKS, O
SEELBe, B NK @iaoMing i uic
#MEL T35 (E5). 3) TLR4 UV FTRBL
7= NK i3, TLR3 UV FeRBLABERTE
AXxh? IFNe DFEOS L THEBRE LRMREY
@%#5.~ﬁ,HCHTMﬁEﬁﬁ$%K
CD56 (Bt NK MR A 5SS hic MAFOREICEK
ELTWS. ChHooRE, TLRIUTVEEX
U TLR4 U H v FIC k RBMEB OB & NK @R
DEREHEROEBEALAICTS L LI,
PBC = 3513 3[4 BB OB EHF IC NK Ml
B EREEERLLTVWBILERTHOTHS.
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Introduction

Primary biliary cirrhosis (PBC) is an autoimmune disease of
the liver characterized by specific destruction of the small
bile ducts and the presence of readily detectable levels of
anti-mitochondrial antibodies (AMA) [1-
reported that natural killer (NK) cells are involved in the
destruction of cholangiocytes and NK T cells are partly
responsible for the exacerbation of disease in PBC [4-6].
While these data are consistent with the view that innate
immune effector mechanisms serve as a bridge to acquired
immunity, and the data imply a major role for innate immune
effector mechanisms in the initiation of pathogenesis of

© 2012 The Authors

3]. Recently, we

Summary

One of the major obstacles in dissecting the mechanism of pathology in
human primary biliary cirrhosis (PBC) has been the absence of animal
models. Our laboratory has focused on a model in which mice, following
immunization with a xenobiotic chemical mimic of the immunodominant
autoepitope of the E2 component of pyruvate dehydrogenase complex (PDC-
E2), develop autoimmune cholangitis. In particular, following immunization
with 2-octynoic acid (a synthetic chemical mimic of lipoic acid-lysine located
within the inner domain of PDC-E2) coupled to bovine serum albumin
(BSA), several strains of mice develop typical anti-mitochondrial autoanti-
bodies and portal inflammation. The role of innate immune effector cells,
such as natural killer (NK) cells and that NK T cells, was studied in this model
based on the hypothesis that early events during immunization play an
important role in the breakdown of tolerance. We report herein that, follow-
ing in-vivo depletion of NK and NK T cells, there is a marked suppression of
anti-mitochondrial autoantibodies and cytokine production from autoreac-
tive T cells. However, there was no change in the clinical pathology of portal
inflammation compared to controls. These data support the hypothesis that
there are probably multiple steps in the natural history of PBC, including a
role of NK and NK T cells in initiating the breakdown of tolerance. However,
the data suggest that adaptive autoimmune effector mechanisms are required
for the progression of clinical disease.

Keywords: ELISA, ELISPOT, mouse model, natural killer cells, primary biliary
cirrhosis

human PBC [7,8], the precise details of how such innate
immune effector mechanisms influence the generation of
pathogenic acquired immune responses remains poorly
understood. To address this issue, we used a xenobiotic model
of human PBC to examine the precise role of NK and NK T
cells [9]. Results of the studies reported herein show that the
in-vivo depletion of NK and NK T cells prior to immuniza-
tion in this murine model of human PBC markedly delayed
the generation of both anti-mitochondrial antibodies (AMA)
and autoreactive T cell responses. Despite the reduction
in the autoreactive T and B cell responses to mitochond-
rial autoantigens, the specific degree of portal inflammation
was unchanged, emphasizing the lack of an absolute
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