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7Y VAF LAY AEERNBEELEDT X -V AFE
— BRI EE CORET R b — Y A LD LIz —

SRR PR ER B AR A —E (GEFE | AHE—8dR)
STUREEFEE SRR E THE (B | PRETHE)
S S .

IR SEERRTEIFZE (primary biliary cirrhosis, PBC) &, /NEMIBEORTHMBR LML T 5 HTRENFEETS
L, TRV AL AMBIEHTREWIRICER L H X b, Fas/Fas!) 7 F (Fas ligand, FasL) ROMEIEE EhTw
B, E, TRV AREIBITAHET-H v 8B (nuclear factor kappa B, NF « B) D& #lA%EH s L Tw%. 4, PBC
DEBELE7 RN~ ABHBO—HEHL 2T A2HENT, <7 AEERIFHES LEMEEEY, NF«BHERZ 7 ¥V A
F > (lactacystin) (2 &£ B 7R b — P AFHEB LT HIIPED) TR b — L AREBRHOREB R L. 8512, PBCOFRA
HEMIEE TONF ¢ BB LZOWUO TR b — 2 AWHE L OFBLS M L7z, BALB/cv 7 X5 & BN Fas SEBIKIR <
7 A C3H/lpr DR % 2 54— Cilgintk, WEEEBREL, FRBERLERL, 20FHNRMEFO—BEza7—-7 vy
N L CHECEERER, < ASEIEIRE Rk A ER L, DT ORIV, 92 5 VAT L B BRI TR L
2. 59V AF 5 mol/L B LU0 mol/LINHE S ~ 120 ¢, BALB/cv 7 ANKAEINE LEMRTOT R F— R
B LER L., 4, AL THRIEE LETOFas-LB L PasORHA LML, 1V y—-0 4 Fr1p
(interleukin-1 3, IL1 3) MmRNASSEAMET L, Thoo4 ik, BEEFLEOTR - AOREIZMETH EHZL
w7z, C3H/Iprew AT, 779 Y AFViEMOFRIZKbL ST, 78—y R8BI bidkh o7, %kiZ, PBCISH,
JF-4} B 281k 395 (extrahepatic biliary obstruction, EBO) 6, MLARARGIER T 2 b & J45 R BUE (histologically normal liver
4 7 45 non-specific reactive reaction, NSR) 19%1, CHl# 147 4 )b A M4 (chronic viral hepatitis C, CVH-C) 158Dk V<)
CEIEIRT 7 4 A E Y, SIS LSRR £ 4T o 72, PBC OB FRZMINA T, Fas, FasLOFHTENASL
N, 11 g ORFULT 7887, NF ¢ BiE, NSRTIIMIZFHEBIL TWizas, PBCTHEHEBHEMFIFLALALNR 272, PBC
DOEET7HR =Y R ZBVTH, Fas/Fas-LRDIGMAL, NF « BOKTHE & UIL-1 g DETABS ¥ 5 W Btk ATRIE & du /.
Pk, =97 AKERIFPEE L TONF « BIRAIKES L OTTL1 B 7% &A%, Fas/FasLA% LT R b~ 2AOFEICHERET
Bk, ELCIOHFPPBCOIEEETHIER L TV A WHEMATRIE S Lz,

Key words Primary biliary cirrhosis, apoptosis, biliary epithelial cells, lactacystin, Fas /Fas ligand

system

#

JESEPERR T EIT %S (primary biliary cirrhosis, PBC) &, %
FELMIZIFRET 5 ACRESRTRECHOCHATH S b
> F1) 7Hifk (antimitochondrial antibody, AMA) A% 38 (2 H B
THY2, FFEAENIIE, SHEDT80 x m LT O/NEERE TR
REY, WITHEICHEE SN, FORKER, BHEFRET D o #r%
L, BEHMEFRENLERT 5. BEEREEHMIE, ) o
B, BEMEL Y ORISR LBl A LN, B OGREE
FOMEFELLNTWAY, REHENT 722 ¥ —#EL
LTTHR =Y ANEE SHTHY, HE, PBCOMEHREC
13 TUNEL (terminal deoxynucleotidyl transferase-mediated
dUTP-biotin nick end-labeling) BN 7 K + — ¥ Al LiL
Lida b, HoigiageRd BE LR le <o f8E eIz B %

i

FE124F11 A 27 BH5AF, SPHUISE 1 ASHRH

LoodsRE LEMBIFBREINS. RIEDOFIRIZEY,
Fas/Fas!) 7~ ¥ (Fas ligand, Fasl) &, 75 %1 L/8=7
+ 1) %, WEBSIEEIE R T (tumor necrosis factor «, TNF o) %,
A4 ¥ % =14 % (interleukin, IL)6 R % ED T K b — ¥ AFIHK
HBEVIEIHEREFOMESEHT, PBCOEITHIREEMEF & LT
Mo THENY, 20ORTHFas/FasLRZ%x N LATR—¥
ANEHENTNAEY,

8T, Fas/FasLRIZE BT R —Y A S OFFERR M
LR EORBIIB VW TERELREERLLTVE. i, B
CREERBIIBITAEMBIED A AL ELTOT R
AHER ENTHY, FasRFasLERFTI NS OB OIEM
HEBTHRE SN TV A99, FFCIE, FasldE®BCIFEEIZ
BHLTEY, BE, vy AOBENICH Fas ik 2 ik 51 2
& FE I LAV 12 L 7 PR AR E (RUMEIFAS) 2R LB

Abbreviations . BEC, biliary epithelial cell; CVH-C, chronic viral hepatitis C; DAB, 3,3"-diaminobenzidine; DEPC,
diethylpyrocarbonate, DMEM/F-12, Dulbecco’s modified Eagle medium and Ham F-12; EBO, extrahepatic biliary
obstruction; Fas-L, Fas ligand; G-CDCA, Glycochenodeoxycholic acid; I « B, inhibitor of NF « B; IL, interleukin;
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20 F7, Fas-Lid, FFHIMGBEEOME, *7FRED
BaREESPBEE X O CTIBMEY A VAR ROBEE AR
LHEBETH I EBHLNT NS

KEF# v 2$B (nuclear factor kappa B, NF « B) iX, Sen 5'®
& D, BYYREROBES T T hy NEFREFRERIC
ET ALY N — AT AEERTFE L TRAES D
DTHY, ¥ 87 EOAFO R (@50, p5) 540, 3
i 8P 12 X NF « B ¥ > /32 & (inhibitor of NF « B, I « B)
EMHEND § 28y B L AT TR L THIEN CAREMET
L LTHETS. NF « Bi, ZICHIFS 2 & 0 RFGEERIH,
Bl ziE, IL-1, TINF o, Y K%H (lipopolysaccharide) % £
BT, NFxBiX1xBAabOMEL, MK, SHEANRHICHE
FLTRETRE-HETZ. BEOWEICELY, NF«Bi
78— AR, F8c 7R -2 AMEERER 2RSS
LHHEA DHIBTHL MR o205H 590, FlzIE, BER
TALERRE R SRR B O IEE T, 7TRM-VAD
FMATNF ¢ B/RelAIZ L DIl S B L 8 TWB. F7z,
<% A FasLBEFO T IE— ¥ —FHBED27FfIZ, NFxB®D
e SERATAE 1), NF « BA FasL OBEFREETEL, 7F
P Y AR RELTWEZENRESN TS ™, & | FasL
BET I SokEEN D 4Oy V2K L, NFu B, V7
+ V-1 (signal protein-1, SP-1), 4 ¥ ¥ —7 = 10 ¥ BHRTF-
1 (interferon regulatory factor-1, IRF-1) & & D IEE H T Of &H
AT PPN E Lo TNED,

IL1pK, ThICET 2 RERT A P A4 THEH™,
TNF- ¢ 1 3EMEAL & N7 FFEMM T O NF- « BORAEE M S
42 EE, MBAILL AWCEL T, FasE A5 A7 H T
—L AN YL E S —THd I EFFEZR TR ™I, PBC
T, I p OB, EBROETPRED RERE % K
T3 LANTWAEDY, BEET7R - AL OMEEBEETD
ISz SR T W,

B, Wu b @< Bellas 5*3, NF« BxHETAZLTB
1) Y SERH B VWIEBY Y SEMRICT R P - Y ASFEET ST
L, B0y AEFMBEEMAVT, NF«BEERTH2
Sy ATV ERMT L EFMICT R ADELSZ
EEHELTVA.

22T, 4, TR~ T A (BALB/c) B & UHEERY Fas K
v A (C3H/Ipr® HsRDERIFHIEE LML Ay, 7
7 EUAF U EERNL, BEBELETOTH - ARE,
Fas B & UFasLOBH %L, FHUCIL1 g RE L OBk E
B L7, 2612, PBCHTT7 AR F— Y AE#EER B L UNF
© BOREE chl2, GEAHSLENS L CREERFMICHR
%L, PBCOFHIEE LEDOT X b — Y AREOHFHEBER
ERf ORAR

MEE L UFE
1. =™ IEEFAEE LE TONF « BEEEXDROSH
1. <o AFFARRE LR oo B, R

TR~y A (BALB/c) (ZA7—I )b, B B & U
) Fas/KiB< ™ A (C3H/Ipr) (= A7 =T, HE) O 8:Ek

M= Z % v, EHIFPRIRE £ #I % Katayanagi b O
ST L ) M, KL Thbb, 374 —ES1GHH
¥5 5y, K %4t DMEM/F-12 (Dulbecco’s modified
Eagle medium and Ham F-12) #53# (Life Technologies, Inc.,
Grand Island, USA) # vy, FREIREHCHEZHEKLZ. €
0%, FER T RORE L, FRIEEHZERL.
Z OIBEM % EAEME T CHEL, SRMREHS© IR, R
B L 10% Nu-Serum-V (Becton Dickinson, Bedford, USA), 2.5 u
g/mL7 4 VA 3) ~ (Sigma Chemical Co., St Louis, USA),
20ng/mL~ 7 A LR ERTF (Life Technologies, Inc), 12.5
mg/mL 7 & FEHl 14 (Becton Dickinson), 5nmol/L FRIR
& V€~ T3 (Sigma Chemical Co.), 10 mL/L ITS+(Becton
Dickinson), 1z mol/LF ¥+ A4 /> (Sigma Chemical Co.),
S5mg/mL # )V 32— A (Sigma Chemical Co.), 2.175mg/mL j&EE
KZFEF 1) ¥ L (Sigma Chemical Co.) 3 & UF10mL/L 100 X Ei
B# (Life Technologies, Inc.) % il L 72 DMEM/F-12 ¥ 41 4
T, 37T, 5% CO 4T TIHMERL 2. KRITHEELL
BB EFIMas -4y FHETF Y, KB LicBil, 4
AR L. B R S D W L7z v — MROIEE L
B0 — S EETEME T eV, Hlhkas—rry
W ECERBH LA &b, BEEEEERI S-SV EE
S MRICHIIE L, MBERMILIE D T =4 2 VTR
THENDT, IOIAF—4 YV EOREREEICLY, BELED
S — MRERIFHER O A E GIME L, REUHERET A T LI D HE L
BO&ESHE, HETAZILNTES., ZOBRELIHE
Lzt 18234+ — BB L7 A78—¥ (Life Technologies,
Inc) BEWIZT, I 747 VEMLL, FRIBE LR
Ja % [ L BF A R HERE Ak (BEC-BALB/c 3 & UF BEC-C3H/Ipr)
R L7

2. v AOFFHIREIILO LRI S L ORI

BEC-BALB/c $ X UFBEC-C3H/Ipr D% F R M (1 X 10°
/) #1825 —4rCca— b Ly b IWAKT, #4%) LT,
37°C, 5% CO, I T2:HBME L. A oMz yVvEE
BREY— MRIZBRE LA, RiZ, Ihs0IB% EEMIRE RS
L8P T, 37T, 5% COr D&M T THMASEREL 2. M
HERRITHR L, 24RERIECIEHIE SO L7z, 35 26 fRRAURE AR
B rRMEE Y VRIS eV ETHia Ty b
#90% T T —4 > H I LRI LK) £ OREEL, DTFO
MREHIZH -,

3. NF « BIHEHI T 7 ¥ ¥ A F X DM

F & & 3 A > (median inhibitory concentration [ICs], 10 p
mol/L; BIOMOL Research Laboratories Inc., HEL) % R5aiirh
W0, 5, 10, 156 x mol/LIZH B £ Y il 20k, 2,
6, 12, 24 I TCHRBOT R =T AB L U7 R b — T AL
FORBERE L.

4. FHEAEBSIRE B L ORI L AR

JFPRE ER i A L2 & 7 = IV % 10 % P MERR A R v
<Y Y C2RMEER, HERMREEALZ 7S ER
BEL, %771 BETOY 7 RERLE. RKWT, 3xmlE
DGR % 20 EER L, 20N LHE HE feta & LAL

LDH, lactic acid dehydrogenase; NSR, non-specific reactive reaction; NF « B, nuclear factor kappa B; PBC, primary
biliary cirrhosis; RT, reverse transcription, ssDNA, single-stranded DNA; TNF- «, tumor necrosis factor-alpha;
TUNEL, terminal deoxynucleotidy! transferase-mediated dUTP-biotin nick end-labeling;
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BB T ITo 7.

MOWFIR ST »a-MIRAIITRATA T ZAITT Y
ML, DT ORIEMbEIomet (R oLz, —ki
k¥t LT, #fiFas® VY 7 @ — F ik (Santa Cruz
Biotechnology, Inc. Santa Cruz, USA), #iFasLR 7 a—F )
Hifk (Santa Cruz Biotechnology) , #LNF «x B:RY 2 0 —F Vi
fk (Chemicon International Inc., Temecula, USA) % ffi L,
EnVision+ % {2 & ) it iiTo/. 9, BN 74 >
1A % Shi &% |2fEvy, 0.01M PBS (pH 7.2) NI CTYA 2707 x
4 TRBEETWHEORELE1To 72, K, 0.3 %EEkK
F (H00) WMAF VLTIV I— VEFRTI0TMEE S, HWE
HAMFF LT —-ERRIEEE, S5IHADOEERNESE
Brikd 2725, 0 % 10 % D IR eyE R 0% C 2045 M = R
BLUZ K, EEMRLZ LRI (AT, £1) T8, 4T
TR EE7. %2, EnVision (DAKO, -Glostrup, Denmark)
PERTIRMRIG S &7, Ha0,N0.03 % DAB &
(Sigma Chemical Co,) TRE L. AT M+ ) rFEliZAF
W) = TR, BABALERLLZ:. 2884 ORED
Bid, SIF 2 PBSINT3REIML, +a kL, fREgE
OEHay ba-LELT, LRIFED{H NIZPBSH 5 Wid
JERIEE M vy, RISHPEM LT 5 Z L B TER L 7.

HERF AR LML IC 1) B Fas B L UFas L RHL % 5
7y AFEMIE, 2,6, 12, 24 TRE L7z, ZORIEM
Ex ABkRs (—, B+, BESE, -, PEERE H,
HERD) TEERMICEME L /.

5. R LA K B (lactic dehydrogenase, LDH)fE D
iz
Klinkspoor & *® (2ftvy, LIELDH #HlIE L, SEEEMBOE
EREDT—H—L Lz, BE®E, BALB/c~ 7 ALSHEEE
ERMBRT, 1L.0mmol/LUEDZ ) ar /) F4x a— VEg
(glycochenodeoxycholic acid, G-CDCA) iRz & 1, REEIRE
ERCERIERFEO LN EMELTWADT, Y IVA
DAG—FryFV LTIy TNy MZEEELZBALB/cV
7 A DFARR%E FEMIRIC, 10mmol/LD#EED G-CDCA % i
MU 7-RERR 2 S EEE LR MR OBMRE LTHW. %
B, B LI LDHIZEUER 2 BEIEHE TR L7 ek
74 AN, EiR).

Table 1. Antibodies used in this study

®

G-CDCALOmmol/L %M LB, L#HLDH I
1000IU/L LA OB AR L, HAREEAT 1 I8 K R R 722
EDWROFAN A LN, LHL, BALB/cTRIANDT 7 ¥
YAFVIERIBE, 575 VAF U5 mol/LIRIIBE, T2
¥ AF 210 p mol/LiRINEED L% LDH X, 50 ~ 200IU/L &
BRECTEELR LR BEX N0l T/ VAFVIE
# mol/LiNFED 1205 M, 24 K¢ o> L LDH {& 13 200 ~ 400
EEHETIRRMBE L LREFEIIEMETH o2 (P<0.05). £
T, AEOBEREE FET RN AOREIE, BWEEEL L
WI Y E Y RF EES 10 4 mol/LT, MTFOHEEREIT -7z,

6. THN—VADRM

7R M=V ADRERE, B DNA (single-stranded DNA,
ssDNA) DREHREETHT o 7200, —XkHitke LT, v
AR 70— F )V HissDNAFIE (B L) 27z, ek, i -
WOZTEL T4y 0y 2 —7E% 2, EnVision -+ 2 &
D477z, S00EDMIErE T o ssDNA Rt B M 2 X, 7
H = R (%) FEH L7, HissDNAFEE AW 7 #
b AR, BT, B OMBLREIEMIL 0 XEIATT &
BFIEHH 0, —AEIICHV: ST B TUNELEE & 0 Az
FTRMN-VAERHETES FEIFHZ00, PR T,
7R b= ADBREENELE R L vy A0RERRIEE LM
T, ssDNAD R dtEd TRIFTH 72,

7. HEARNERE LML B B Fas, FasL, IL-1 § mRNAOAH
H

Hea 7 hxy MREEIZ R o 2B RO & ¥
YAFUEERML, F0%2, 6, 12, 24K D Fas, Fas-L,
II-1 8, B-T77F D mRNADFH % RIFAYICHE L7, 3l
& UTIRRIMBED B3 el 2 Rk Ic vz, MRLATS
4=—i%, F2IRLE. B, PCROAFI > bo—LE L
T, BT LFVERERLLE.

1) £RNADHH

FTPEPoYAYTR—b-Tx/) = -y ORIV LECL
DERNAOHIE AT-72", Thbb, 7z V%21AIFY
FECRIEL, H10MEORERE EAMEEEL A, K
W, RNA%# 8T 2729, 0.8mLMISOGEN (= v HK¥ ¥ —~
v, ®BR) AR, REVFA XM, 400 LOraaRLLE
iz, 5K EICHE Lz B 4°C, 12000 % g, 1540) 4,

Antibodies used Clone Sources T}.Ipe c?f O.p tirpal
antibodies dilution
Primary antibodies
against
Fas - Santa Cruz Polyclonal 1: 200
Fas-L Clone 33 Transduction Lab Monoclonal 1: 1000
Fas-L - Santa Cruz Polyclonal 1: 200
NF «B MAB3026 Cosmo-Bio Monoclonal 1: 200
NF «B - Chemicon Polyclonal 1: 250
IL-13 Harlan-Sera Monoclonal 1: 200
ssDNA AR96 DAKO Polyclonal 1: 500
EnVision+
Mouse DAKO Polyclonal Neat
Rabbit DAKO Polyclonal Neat
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KAEREL, SEBOA Y 708 — VTR T ILE X,
ZRNA%®HB. Zh%201%0OVFLETH KA A}
(diethylpyrocarbonate, DEPC) CTHLHE L 7z@#t7k (DEPCK) 2
WL, REREEHC T OD260nm (281 BEREEE % I L RNA
WEEHER, lpg/p LICRELL.

2) SfUEE KIS (reverse transcription, RT) B & O'PCR

£RNABE1 4 gi2, dNTP500nmol/L, MIZE®EF (5 HM,
EiEE, W), MU GUCHE O BE ; 250mM Tris-HCl
[pH8.3], 500mM KCJ, 20mM DTT, 50mM MgCly), 20bpD )
AT T I —%MA, EEE20 1L L2tk 42T T605
cDNA &R, HwT9 T, 55 CHIEERENRELEITY,
cDNAY Y7k L7z, cDNAHL 4 112 ANTP 0.2mmol/L,
LY ABLUT v FEY AT 47— (%1 pmol/l, £2), &
M (FUSTEOHKEE ; 100mM Tris-HC1 [pHS.3], 500mM KCl,
15mM MgCly), Taq DNARY * 5 —¥ (L25HAL, =i, X
) BLUHEEERENL, SEES0 L LIHELL TN
2, 50 1D I AT NA A VEEFSE, DNAY—< -7
F — (M] research, South San Francisco, USA) TPCR UG %17
oz, BVEM (94°C, 308, T=—1U 7 (52—60TC, 30%),
DNAMIE (72°C, 30%) #1%4 70 LT, 30~35%1 7
MifT L7z, kiZ, 5 1IOPCREME1~2% 7T H O — AT NT
EERIXEI L, BALxF Iy alcTffafk, HIMRTTTHIIL
A

I. & FEFERB TORE

1. e MEEROME

IR % APPSR S IR LRI L, IFREEE S 512
FOKE S EFRTOEHAMIC &) IFARRIEE, BEERE, N
WA, MRS ICESE LD, KFETIE, SHMEHB0 4 m
LLFC, MBREAIZE UK S OFBIIRE &k L THFET 5/
EMNEE A LT L7,

2. TREALRRSEAYRRET

ERAFEERE HHEEHEICRE SN TV 25889800
JF, BRARIFAEMUERS X OTFSHERMR (b, HiERE
10%F V7Y YEER, 571 VABESLEFSNTNS)
R L7, ERIE, PBCISHY (Wi 1 ~ILII~IV=16:2), fIF
YL B 2L 39 (extrahepatic biliary obstruction, EBO ) 641, #lifk
2MIEHIF196], CEBMEY 41 Vv AMERFK (chronic viral
hepatitis C, CVH-C) 15%1. 743, HM#FEMNIERIT (histologically
normal liver) 1&, EFYEIFIE S IToMER: O T3 R0R H O IR
TEL N EBELNLOT, B S REERIEALN, JE
¥ ELAY FUG (non-specific reactive reaction, NSR) 273§ & & X b
na. &4 OEFIOBEE, RKREE, WERE ThiomEE
MR L D BEIN To . BADNIT T4 vAETOY Y
L, A~5, mOWEYAE 208 LR L, IMUIHESRES

Table 2. Sequence of oligonucleotide primers used in this study

TV, FIRMEEREIC AV, BYoWR iRy ya—t
=427 0RT 4 FHF A EEBFIE KRB v ML,
IOk Rk e T AN

3. RIEHBILERMRE

Fas, Fas-L, IL-1 3, NF « BOfEREIE, AL
EnVision + 5% % i\ TfF o 72, #8oFIRkiE CE#51M8) 214
S, MNEMIEE% L2 FasL, IL-1 8, NF« BORRE,
PTFoZe EeBMIcEELE. Thbh, AMESRE
2D, Btk (-), SRR (1), B (H), B (HHHO
AEMCEE L. kB, 10810 PBCERITIE, EFE A %M
W Fas & FasLOEFEH IR L7, Tobb, FasB LU
FasLOfaEYf (EnVision+ 2 ER) £@FET 5 28 OUHAT
ffofz. LT, FA—IB% LML TOFas & FasLORH%E
REF L7z,

4, RIEBTBMENWE

AR R GELD & ) SRR BB MR 1T o 2. MBI
PBC, NSRB L U'CVH-CO%& 2 fEF. $RHLL 7 4% IF A0 %
0.1mol/LPBS (pH7.4) MM L, RV T015% 7 W5 — V7T
VT FE e BBHR T 12 M E EE, Lowicryl KAM < &
AIERM IR E 1T o 7o, FOHK, WHOFEIC K Y BEE
ERMLE. SWER Sy Ly )y PO, JEERNER
HAEEMIETALDIZI%Y VBT VT I rEEES T
RWT, BRT—REE (MR O SR LA RE TRV
ik FFasl, ik FNF £ B, ¥t MIL1 g Hifk) % 6047H,
FDH, SRFHEETRIAE @iy AlgGHibE Ay ¥
¥ 1gGHifk, 208 HW, &K T OEME I 16nm) (B-Y
Laboratories, SanMateo, USA) % 3045 &7z, #ig,
FNF—LTLFe FBIUFAIYABTHREEL, 7792
Y4B L RS X B ETYets % il LE T B (H-300, HIL,
WE)TEE L. NF«BIZBL T, PBC2/ 8 & NSR 2419
BB e B CHA TR Y ) OBNO ST KED Y >~
L, FEEICFEE L.

. AR

H EEMENS Chi-square 58, Mann-Whitney Hi%E, tIRE%
BV, o005 RMTAESED ) & Lz, BEERTI, &
EERFZ T L CET3~4ME L, XCEHMH) £ SD (R &
L7

59 #

[. S9RYAF L HEMCED vy JLEFTREEE E R R
DT FE b~ AFH
1. FREREERY, SEIEALMR LA RORET
558 VAT RN, 6FMfED 5 BALB/cv 7 ARFEIH
&R T R -V AR RET AR (F O

Target Sense Antisense PCR product (bp)
Fas 5-CATCTCCGAGAGAGTTTAAAGC-3' 5-GTTTCCTGCAGTTTGTATTGCT-3' 412
Fas-L 5'-AGTGCCACTTCATCTTGGGC-3' 5-TACCACCGGGTAGCCACAGATT-3' 201
IL-13 5'-ATGGCAACTGTTCCTGAACTCAACT-3' 5'-CAGGACAGGTATAGATTCTTTCCTTT-3' 562
A -actin 5-GCTATGCTCTCCCTCACGCCAT-3' 5'-ACGCAGCTCAGTAACAFTCCGC-3' 627
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Fig.l. Detection of apoptosis in cultured murine biliary epithelial cells ([A, B] HE stain; [C, D] single-stranded DNA [ssDNA]
immunostaining with methylgreen counterstaining). (A) A single layer of columnar biliary epithelia is seen without apoptotic changes.
Control (untreated BALB/c mouse). (B) Nuclear condensation and fragmentation suggestive of apoptosis are recognizable. 10 x mol/L
lactacystin-treatment in BALB/c mouse at 12 hr. (C) Immunostaining of ssDNA shows no positive cells in biliary epithelium. Control
(untreated BALB/c mouse). (D) Immunostaining of ssDNA shows positive reaction in a layer of biliary epithelia. Positive nuclei are
fragmentous. 10 z mol/L lactacystin-treatment in BALB/c at 12 hr. (Original magnification X 400)

Fr OB, TRV AMDOERE E) 2BD7. —7,
T8 VAT ERMETIE, BELL-UBHTIALOFE
REFIBALIZBE S 2 Tld e d o7z (14, 1B). WTFhOETD,
24FFR F TOBRECTHEEMEL GRCHZbE X OHTa R
BED NP o7z, ssDNADGHERETYH, Ihs Ol
DFEHARICHEETH Y, BOWFtEEDT R~ ADE
kXL LiEAR SR (HIC, D). —J5, C3H/Iprv 7 AR
IREMR T, 7274 Y AF I RMNEEBL LU0 » mol/LiFN
B, BELLUBHTTR I ARBIEERIET S
EldEgE sk ro 7.

2. THERMN-VAEK

20, 6RER, 12FFM, 4BETO TR b — ¥ A,
BALB/cv % ZAEERBE FFIZBWT, 52 %2 2F IR
BT, 035019, 0.65+0.57, 1.15+£091, 0.35+0.19, ¥
75V AF ¥ 5 4 mol/LiRINEETIE, 0.55+0.41, 2.95+0.93,
58268, 555232, %Y AF Y10 mol/LIRIMEET
1%, 1254034, 6.45+0.91, 1635+53, 4.7£2.04TH o7
(H2). T5%SAF L RMBETIE, 12BEFIC7TRN— R
BHE—71EL, 20BBI U BINE, JERmEEce
~, 6MLE, TRV ABEIEECEETRLE (PL
0.05). ¥fHRDC3H/lpr~ 7 AEE LETIX, 792 AF 3
TRB L OEMOTEEET, 24MEHEF TT AR b — 2 AFEHILEME
DEFHERLL.

3. TRV ABEFFORE

1) Fas B X U'FasLOFH L iZH 1925k

i. Fas 52 % ¥ X F Y JREMO BALB/c v A C, Fasidif
EIEELFICBEEICRBEL TV (834). —F, 928 %
AF 5 pumol/LHB & V10 p mol/LiFENI L7 BALB/c =V A T
&, GEFMELARIC Fas BBLOMIE % FRed 72 (W 3B). FasihfpikiE
EFLEMERE, RERTEFEOHIS%ERY =S Lot
%, C3H/lpr= v X TldFas DEFRIE LD o 7.

ii. FasL 77 % ¥ AF VIERMDOBALB/c 7 AT, FasL
1224 B5R ¥ TRMUD L BB TH -2 (3C). —F, BALB/c
YUATT I I Y AF 5 mol/LB LU0 g mol/LiRIEET
I3, 6EFMILAMEIC Fas-LAERDITHE L 72 (M 3D). Fas-LififG

Apoptotic index (%)

Time(hrs)

Fig.2. Apoptotic index (A.L) (percentage of single-stranded
DNA positive cells/500 cells) after addition of lactacystin in
the culture medium. O, control, untreated BALB/c mouse;
AL does not show significant change until 24 hrs. [, 5
mol/L lactacystin-treatment in BALB/c mouse; Al increases
at 6 hrs with a peak at 12 hrs. @, 10 4 mol/L lactacystin-
treatment in BALB/c mouse; AL increases at 6 hrs with a
peak at 12 hirs. A.L is higher than that of 5 4 mol/L
lactacystin-treatment group in BALB/c mouse. M, 10 x
mol/L lactacystin-treatment in C3H/Ipr mouse; A.L. does not
increase until 24 hrs and is similar to control (untreatment
group in BALB/c mouse). Data are given as X & SD.
*Significant difference versus control (P < 0.05).

PEIRE LA o IR 12, 12BE CAEDH20% L 2
E—2rtol. LaL, C3H/Iprvw AT, 57 %V AF
YERMOFEIZEHE L { Fas LI LBBETH - 7= (™
3E, 3F).

R 3IZBALB/c vy AKEIE L COFas B & U'Fas- LB
DRBHELETRT. 775 P AFIHERMETIE, FasB X
UFasLEFICIKIZE ALEBARLN o728, 25
AF VIRIMBETIL, 6B/ A5 1288 TFas, FasLORHE DTG
EEFRDT.
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2) NF x BDO5H VRINETIE, RE LR OEEEOMEIZNF « BOF
57 % AF IERMABALB/c< 7 AT, NF « BORH BatAa b, $RICRINERMTHIRL 2o/ (H3H). #HEO
BIEE A LM oredt, I —EDREERE LR OMECHE C3H/Ipr w7 ATk, 578 AFVICHEEL, NFxBD
AR NF « BYfgA B o N (M3G). —FF, 925V AF BRI L ALRD LN LD ok (—EOREREIBE LR O

Table 3. Time course of immunohistochemical Fas/Fas-L expression in biliary epithelial cell (BEC) in

BALB/c mouse
Time (hr)
Ab Lactacystin 0 2 6 12 24
Fas RN + + + + +
5 e mol/L + -+ + ++ +
10 2 mol/L. + + ++ - +~+
Fas-L.
A -~ —~+ -~ -~ —~+
5 pmol/L —~+ —~+ + + +
10 mol/L -~ —~-+ +- ++ +~+

Fas is constitutively expressed in untreated as well as lactacystin-treated groups in BALB/c. Fas-L is
gradually expressed at 6 hrs in lactacystin-treated BEC moderately to strongly with a peak at 12hrs. In
untreated group, Fas-L is scarcely expressed, and a few BECs are mildly expressed. Fas and Fas-L are

expressed simultaneously at 6 to 24 hrs. —, no expression; +, mild expression; -, moderate expression; ++,
strong expression.

Fig.3. Immunohistochemical staining of Fas (A, B) in biliary epithelial layer in BALB/c mouse, that of Fas-L (C, D) in biliary epithelial
layer in BALB/c mouse, that of Fas-L (E, F) in biliary epithelial layer in C3H/lpr mouse, that of NF «B (G, H) in biliary epithelial layer in
BALB/c mouse and that of NF «B (I, J} in biliary epithelial layer in C3H/lpr mouse. (A, C, E, G, 1) (control, no treatment) A shows mild
and faint expression of Fas on cultured biliary epithelium. C and E show no and mild expression of Fas-L on cultured biliary epithelium. G
shows almost no expression of NF «B on cultured biliary epithelium. I shows a few NF « B-expressing BECs in their cytoplasm. (B, D, F,
H,J) (addition of 10 x« mol/L lactacystin). B shows strong expression of Fas on cultured biliary epithelium. D shows strong expression of
Fas-L on cultured biliary epithelium. F shows a few moderately expressing BECs for Fas-L. H shows expression of NF B in the
cytoplasm of biliary epithelial cells. ] shows almost no expression of NF « B. All sections are mildly counterstained by methylgreen.
(Original magnification X 400)
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No treatment Lactacystin
5 1 mol/L 10 4 mol/L
2 6 12 24 2 6 12 24 2 6 12 24
Fas % ‘
Fas-L
BALB/c
B -actin

Fas-L

B -actin

Fig4. The bands of RT-PCR of mRNAs of Fas, Fas-L, IL-1 8, B-actin from cultured biliary epithelia. Data of untreated group and that of
5and 10 zmol/L treatment in BALB/c mouse at 2, 6, 12, 24 hrs. Findings of untreated BECs and 10 pmol/L treated BECs in C3H/Ipr
mouse at 2, 6, 12 hrs. Fas mRNA is detectable in biliary epithelia of BALB/c mouse without treatment. Fas-L mRNA expression is
detectable at 12 hrs in untreated group, at 6 hrsin 5 x mol/L lactacystin -treated group, at 2 hrs in 10 pmol/L lactacystin -treated group
in BALB/c mouse, respectively. Fas-L. mRNA expression is first detectable at 2 hrs in 10 zmol/L lactacystin -treated C3H/lpr mouse. IL-1

# mRNA is expressed at 12 hrs in untreated BALB/c mouse.

Bz, T APBROBEEN RO 2 LEYH 7-) (F3L]).

4. FTEWFRRE (RTPCRE)

1) Fas mRNA, Fas-L mRNA ®OfiH

i. Fas mRNAIZ, BALB/c< ' X QIR L EHIlE ¢, 5
75V RF e, JEESINEE L b\ Fas mRNAAYMEE IICHR
W (K4). BERER, B8 2V ERBIZ L ) BB
H N —FEOERIERED L ho iz,

ii. FasL mRNA(Z, BALB/cv 7 AT 7 ¥ ¥ X F ¥ IERM
BT, 12FFRLAREIC FasL mRNADSH 23D, 52753
AF 5 p mol/LiRINEF Tk, 6FFE T FasL mRNADFKHE %
O, 12FHELRE, BIEREII-FEOEMBALNEP o7, 5
75V AF 210 p mol/LIRMBETIL, 285 CFas-L mRNA%
Beo/lzhs, 6BUBRRERIIALSNE o7, T2 5T R
F U IEIRMER R, RN TIZ R IC Fas-L mRNADZHE %
Bz (4. —F, WETHABC3H/Iprv 7 X T, BALB/c
TOREFERE, T2 ¥V AF 10 p mol/LIFMEETIZ, FasL
mRNARBUI 2BSM TRDH b, LBREBRIIRd -7 FERND
BT, Fas-LmRNADFBIZ% 5o 72 (F 4.

2) IL-1 3 mRNA O#H

BALB/cR Y ADT 7 ¥ L AT IERINBETIE, 12BTIL-
1 3 mRNADEBAIFED S hizdf, BALB/cTHADT 74
AT CEIMBETIE, BECRRL < IL1 f mRNADRBLIIFED
behorz, C3H/Ipre I ATIX, 2% L AFViRMOKF
EICHRS (, -1 8 mRNADRBIL 2D o 72 (K 4).

I. & MHEBO/NERBEETOTFTR b— AREEROH
i)

1. FasL%IH

PBC, EBO, CVH-C, NSROD/NEMIBEIZH VT, AL
72 2 TE¥E O Fas-LIifk (Santa Cruztt 3 & ¥ Transduction$t) T
DFasLOREIRE & Jefr /7 — L IZEIE D 72 (95). T4
Db Fas-Lid, FICIBE EREMEOSMUMMBLIEE - 3 3 2
B, ZIUCHIIEE A CHRIBERCR O Yeta /3 & — » %R Bk 0
BH bR (F6A). LIFLITRELTHRAL, 1E0RETH
JBE EREMlRIC L), BEOBE LS —VIZEFALNRL
(®6B). PBC TRaE, FoRatE, Bk, MM HEoEIEE, 56%,
5.6%, 50%, 38.8%, CVH-CT, 8.3%, 16.6%, 66.6%,
83%, EBOT, 47%, 17.6%, 353%, 0%, NSRT, 32.1%,
39.3%, 25%, 3.6% T 7. PBCIE, EBO, CVH-C, NSR
12, FasLEHESHE, BBEERTRENSALNE
(B5, P<0.05). Fas-LEpHfEST, MMERAPBC T 174
11061 (58.8%) , *IHE205EFITIX64 (30%) TH Y, PBCT
MISEEI D% R BN B HEND S - 72 (P = 0.076) (35 4).

2. Fas/Fas-L3t553

PBCHE#T, Fas/FasLOXEBH & EHYF CTRET LA
5, FaslpEDBEEEEIZ, LIFLiIXFasLOEHE LT D7,
LarL, MEOLABBEEREZVIEED L VIIEE LEL A S
ni-.

3. IL1 p DR
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IL-1 B/ NERBEOMBEICEI L T (15). B, 4. NF « BORH

SR, B, MBS A3, PBCT, 11.1%, 38.9%, NF « BO/NEMBEE COREIX, PBC D0%, CVH-C &
50%, 0%, EBOT, 0%, 16.7%, 83.3%, 0%, NSRT, 20%, EBOMD 0%, NSRD46%lza b/ (K5 K7C, P<
105%, 10.5%, 79%, 0%, CVH-CT, 0%, 15.4%, 46.2%, 0.05) . NSRTlZ, NF ¢ BIZ/NEMIEE LEOBAIZREHL T
385% T ), PBCTIL1 g DRI LTz, PBCTIE, W7z (/1 7D).

CVH-CIzJbR, HHITIWEF L Tz (P<0.001). CVH-C T, 5. SEEEEEIMRET

Tahd g —i o Ny - E2RTHDOIFEL AN (RTA, Fas-L1z PBC D/NEMBE QMM T, —33 b2 MY 7
7B). FlE& T A (D8A). NSRD/NEMIBE T, FasL
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Degree and extent (%)

; | I L
PEC CVH-C EBO NSR PBC CVH-C EBO NSR PBC CVH-C EBO NSR

Fas-L iL-1 B NF B

Fig5. Degree and extent of interlobular bile duct positive for Fas-L, IL-13 and NF «B in various diseases. 18 cases of primary biliary
cirrhosis (PBC), 6 extrahepatic biliary obstruction (EBO), 19 non-specific reactive reaction (NSR) and 15 chronic viral hepatitis C (CVH-
C) were assesed immunochistochemically. +, weakly positive; ++, positive; ++, strongly positive. *Significant difference versus the other
group (P<0.05). **Significant difference versus the other group (P<0.001).

Fig.6. Immunostaining of Fas'L on interlobular bile ducts in primary biliary cirrhosis. (A) Several biliary epithelial cells (arrow) are
strongly positive for Fas-L. Scale bar indicates 10 zm. (Original magnification X 400) (B) Positive and negative biliary epithelial cells

(arrows) are present in the same bile duct. Several small bile ducts or ductules near hepatic parenchyma are also positive (arrow head).
Scale bar indicates 20 zm. (Original magnification X 200)
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Fig.7. Immunostaining of IL-1 8 and NF «B on interlobular bile duct in primary biliary cirrhosis (PBC), chronic viral hepatitis C (CVH-C)
and non-specific reactive reaction (NSR). (A) IL-17 is not expressed in biliary epithelial cells in PBC (arrow). (Original magnification X
300) (B) IL-173 is strongly expressed in biliary epithelial cells in CVH-C(arrow). (Original magnification X 300) (C) Nucleus of biliary

epithelial cells in PBC are negative for NF «B (arrow). (Original magnification X 600) (D) Nucleus of biliary epithelial cells is positive for
NF «B in NSR (arrow). (Original magnification X 600) Scale bar indicates 10 zm.

Fig.8. Immunoelectron microscopic findings of Fas-L, IL-1 # and NF «B. (A) Many dots (gold particles) suggestive of Fas-L are localized
in cytoplasm, particularly subintimal area in primary biliary cirrhosis (arrow). (Original magnification X 15000) (B} Fas-L is negative in
hiliary epithelial cells from non-specific reactive reaction. (Original magnification X 15000) (C) IL-17 is negative in the biliary epithelial
cells in primary biliary cirrhosis. (Original magnification X 15000) (D) Many dots suggestive of IL-14 in chronic viral hepatitis-C (arrow).
They are localized in cytoplasm of biliary epithelial cell. (E) NF «B is almost negative in the nucleus of biliary epithelial cells of primary
biliary cirrhosis. (Original magnification X 30000) (F) Many dots suggestive of NF « B are preferentially localized in nuclei in non-specific
reactive reaction (arrow). (Original magnification X 30000) Scale bar indicates 1 zem.
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Table 4. Membranous staining pattern of Fas ligand in PBC DFEFULIZ L A LR LA 212 (BB).
and non-PBC IL1 313, PBCO/NERIEE TIEFEBA R4 - 7z (H8C) %%,

CVH-C /N EEFRIRE OIS E s b T2 s BB L TV 72 (K8D).

PBC D/NERIIESE OHAT, NF ¢« BOERET 2RO (B
PBC 10/17 (58.8) ——————— 8E) 7%, NSRO/NEMIEET, NF ¢ BIRBICREL TV (K
8F). #M O NF « BREEE ST S, HEUmELS2) PBC

Disease Frequency of membranous pattern (%)

non-PBC 6/20 (30)
8.6+ 6410, NSR 425+ 1258T, PBCTHEISEAI L T
This staining pattern is higher in PBC than in non-PBC livers. (B9, P < 0.01).
*P=0.076.
* =
WA, THRPF— Y ANEHCRERECOMBBIROME L L
* THEEENTWVA, PBCIEBVTY, BEWERDOEFELTT
RE— P ANVEETHY, BEREIZTUNELBED 7R b —
3 ZMBALIELIEA b AY. &5, PBCOMEREIZIE
-r- BADTHL— ANMH B VIGHEREERF, THE— 2 AME
50 DHIEIN > 7 VEEBES T- ORI HEHRLAME STy

O 5. #OWTH Fas/FasLRARBITEA STV S 25, 20
o= EMRSTFRBIEAHTH S,

8 e, WERTTHANFcBETHRM—RIIHLT, %

O

@)

@)

¢ OWFFEN R SNHTWwA. NF e« BOEYHENIERIEEH TS

B4, JETY v SRR BV TIE, FOMT R - AR

»
et
(o]
o
Y
2
ot
‘@
8. —
om ° HANEE SN THE Y, NF ¢ BidMo 4 fyfitfeic L4805 5F
2 T LENTWEG. BlAE, NFeBHETTIE, 7Hb—Y A
E S4B, Thbb, NFcBO¥ 722y }Tdh%p65 (Relh)
o ® DIy rTy Ty AT, LBHIEOIFHMET R b — 2 2500
g 10 ’ + OB 29, S50z, RelA% KIET 2 MMM
£ s 2 oMo, F3I5Y MAAF 471 BEEAT
3 ' % L TNF % /v 2 QA MR S, RIAZHEATAZ L
—_— THIEE RN D I LA TELOY, 252, HRIFMEEH
\PEERATCH FIF Y MERT S S T 3
PBC(n=8) NSR(n=9) WERBRRTLFI T f‘jcglﬂl kB %%%HT#JHH@I*HJ%)\
L7234, RelAlcif¥ AHiEESEMARICTML%E, 77
Fig.9. Numbers of NF «B positive dots (gold particles) in the ¥y ATy BRI TRIL 7236 R ¥ NF « BOERIREIC
nucleus are significantly higher in non-specific reactive v GnR L TR b — S R BOEE A 33) N
reaction (NSR) than in primary biliary cirrhosis (PBC). 42.5 =& * g):’ FEANR I 7oK b= 2 A% ’3&&:@‘75) ’ ‘L 3 LT' NF: e B
12.5 in non-specific reactive reaction, while 8.6+ 6.4 in PBC. T CONFMIEL EOMOMAD T H b — ¥ ADRT EDH
*Significant difference among two groups (P<0.01). Data are BTHEN=ABREE, HHVIZHENY 7 MEERDE
given as X + SD. HLTOAARELPIZERT VAR, &8, 7§ AFY
FRIMLAT v MERNNERAT, TR - XDIREN
Proinflammatory cytokines Fas Fas-L t

b, ZOEE, NFxBREAIANR—AZENLATH b
— 3 ARSI ST A S ARG ST AL SR
WP R %479 & NF x BASEMIC TR CHE S, NF«B
HEBFHIL 0> BTl Ao T A A BRI 5 Y.

—%, TV »/SEMiTid, NF o Bid 78 b~ REHESE
H#8% 5. Hsub P THIEZ AWVRE L, NF « BiZ &Y Fas-
LogEgan, 7RIV APRETHEHMEL TS, €56
12, B8, Ivanov 5% I THIM%E AV 7-#3 T, NF « BH&
EMITHET ATy F ey AL ) TRy LA F FEMERAT AL
: FasLEBAM SN, THRA7 R -2 ApbHMEE NS
Fig 10. Intracellular signaling of NF «B, IL-13 and Fas-L LA LTS, Matsui b ETY v /S8R 2 HOMET, 7

«

Caspase-3

NFKB¢
‘\IL—MGL +
™

|| += Lactacystin
IL-1 8§ Fas-L t

NFkB3

Cytokine gene etc

interaction of lactacystin. Extrinsic stimuli such as 25U AF 5T L ) FasL 70 E— 5 —~ONF « BOKES
proinflammatory cytokines make NF «B move into nucleus. ) o . -

Lactacystin inhibits NF «B migration into nucleus, which PEIEET L, FasLBERAMET L, THIBEAT R -2 A5
results in Fas-L up-regulation and IL-13 downregulation. Ef s &R T VA, E5HIINF £ Bid, WIRHEBETHL T
Interaction of constitutively expressed Fas with subsequently BN — S 2 AR b - i V25D A ks

expressed Fas-L under lactacystin makes biliary epithelial cells e ,n,_/ #X b 1;}2@. H,]j feR 1;-%: t b iﬂ\% {1 <o {f: N d\_jg ’
fall into apoptosis. Downregulation of IL-13 makes apoptosis to FasLi{ZF DHBICNE « BOREY 5 ¥ 7+ VEEHRAY, &9

occur more easily by activating Fas signaling pathway®. LLPLETREVWEDHRELH B,
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ABF7id, PBC MIEEFREEIC B} 5 Fas/Fas LR 7 F b — ¥
ADOHTHEE T AT B0 E LT, <7 ASFERFNIE
= Ll gAY, BB EE7RN— Y AL NF«BEOEE
¥, #7127 Fas/FasLBZ~OES EdLIHET Lz, 7, NF«
BRER RIS vy AKEBE LEBRTHERT 20,
Matsui & 42 fEvy, NF « BEERITHHT I ¥ Y AF V&5
WEHRIM L. BB, 977 VATV BALoBRNR
R FENTOF7—ES vy —Thh, NFxBDI«B
Mo DM EFIEI L, NFxBOBABITLHEIETSEENT
BOWH NF BOBEERE LTESERICHVLR TN L.

F¥, Hary I LT Yy MOELCEERNEE EEEAV,
BEFIIT Y VAF L EBAORETHENL, HEBEEEER
CHOTEIN—VADEEEFTOBRELRELL. 579V AT
¥ #¥RINL 72 BALB/c < 7 A DEERIFHIRE LM T, 6
%ﬁ#%?ﬁ}—vzﬁﬁﬁb,mﬁ%ue~&uﬁL,u%
WA L, ZHUCHE LT, RIEMEILFENIIEE LEIZ Fas,
FasLOZHEAA SN, T 7% ¥ AF VI LY Fas/FasL %
MLETRP—APFESL-LBEbNE, 72, Fasl
mRNADT 7 & ¥ AF ViR 2B & 2 i3 6REH THRHE S
nien kb COBRICFB LRV, —75, Bk Fas R~
A CSH/lpr D¥EFENTAHRE LML TI, 774 ¥ 2F Vil
#, FasL mRNASEX S 512b 20 b 5d, FasLOFERIL%
(CEERTR— Y AOBREIBED ML o7z, BALB/cv
WAk C3H/lpr= 7 ADEVNL, T7F Y AT LRINCHEE
L7-NF ¢ BRVIRECHOHEE LR 7R b — v 2 OFHEIZIE
Fas/Fas-LZAMEB L& E2A6NMA. &8, 4RKHTT R
— 3 ZHHB L U'Fas/FasLOREHEAWA L-BHELT, F
28 AF Yy OIER RS T RE LML, THRF—T A
WY, thoBEHEEs 74 v AF Y OREE TR 2D
o h, HEVETFIIEE Loz Bbhb. TINF
¢ BiE, BALB/cY W ADT 7 ¥ ¥ RAF VTR
BEElcA L. NF«Bi, 1T« BLEAKRERBLTED,
5 &Y AF PIRINTHAICEITE 2w i, UERECHEM
LEZEREOMBE cHERE TREShZEEDNS.

52 5 Y AF IRICHE D NF « BiftEi 4 & Fas/Fas LA
CEBTRE—VAREZELTIE, W ODDFEIFELDL
Nna. fE%, NF « BAFas/FasLRIIB ITTHBICELTY
CohOHBENH D, T V8K TIE, NF«BidFasL 71 %
— 7 — RIS L, FasLEREZNESELLEZILND.
p FTd FasLEETFIE, NFx BORESHMEHFoTWAHZ E
AHHNTVED, SEREELZCTIEELANFE « BIRARET
1, FasLEBAFRIHAMINTHD EbN, BELETO
NF « Bifi4> & Fas LA Z ERUFIT 5 2 L3 TE RV, fiE
~T, NF & BIEMET & Fas/FasLITRIZE A2 TR -V A%
Em,ﬁ%%&ﬁﬁtﬁbné.T&b%,77&&1%ym
mcdh, FFENFABETETR IV ANFEEL, RIZT
Fh— L AEFEDO—> & LT Fas/Fas- LRGBS LT
BEPEATE .

5H 5 YAF IR F URBETHEETAZ L OAMLNT
Wa, KEBRTY, I75 VAFUEMCE ) 28X F R
OFEEETHIEL, Z00MEs M wHIlBROER, BiZ
(¥ Fas B8 & B N7 1 (Fas-associated protein factor-1, FAF-1) %
ZOEPEAFHBEMICERL, ChorHBEROY STV
WA Fae A FELTAH - ABEICHES LZT

i3

BNt 559, %43, FAR11Z, FasOMIENF A1 ¥ %23
# LT Ras 2 EMALL, TRIM—V A2 FHETLHMBEROS
FTHDY, Fh, THIVAFIRTRTFTV-LLY Y
y—ThHd. flrE, MERPOMERFTHEYA 7Y
KM F F - YRERTF @27 2, TUFTV LA EEY

— 12 & O IR P BRI LMITEICE S L) RET
y, RERTY, ZOMEIEELZTREESHS., 20L&
2, 9y AT HHIRENEE R e YR RICEH
L, ERELTTH b= Ad 54 L Fas/Fas LAV LD L7
=7V —BEE ho THREESS.

kiD, T ¥V AF VRGO Y ALREE LEMRTO
IL1 g OFEBEMRE L. NF e BENEMILL 1, F101
FTOLABEBRLEVICHEELTVRE EEZ LT
20 Fhbbh, M S OREMEY A b A ¥k EORH
\= £ B NF « BEIABTICMA, BPICBITLANF «BIZLS
EEREICL DI A A S, —HiEMBAIze Ty
NF « BOERILEFE LT 5. BALB/c7 v ARFHIAE L
ORRFZT, T 7Yy AFVIRRINBETE, 12HMRICILLE
mRNAREL#8H7:. LaL, 979 Y AFVEMIETE, 2
DI p mRNA DR L B 2oz, ZORBPE, 777
L AF VRMNC & BNF ¢ BAGRE TR, IL-1 8 5B
mRNA® L AL THH S KT WA A # 2 b b, Fask
AFBTHEEF— VAT, #AR—AL1 (L1 3 EHREE 24
LB b+ A 2 b TR P — Y ANEL L. 2,
Fas # -5 2 7 # b — ¥ Z\ZHEHLME O B I m il iR S T,
JaPITIL1 8 mRNADFEFTTEARD b &N TV
5B K50 w Y AOKEEFMMTS, 11 8 A M IZH A
N—Z3FIHIT B LT, TREP=I A SR, 14
BFas AT BT R I— Y ARRICHH LT B EMESNT
WA, I nbo#EE,L, L1411, Fasa A TA7H Y
—ADA Y EE Y —THDH I EHFEEFNRENT D20,
TnT, FUFVAFVILIBTRIN—VARERFLLT,
IL1 BET D0, ZRENC Fas RATEMAL SN TTREMES &
2. %3, $IEE LTHWC3H/ Ipr v 7 A OREEERE kRl
BTIE, T2 %Y AFVRICED 5T, IL1 g mRNASEHLL
BOONEh ol BB, FEOMETTYAILL RIKT L
B RHES AR TE R P oo, RERBR T LAY V7
Oy Mok 2BEIIEITTEY, I IEAHRICFR S I
HTH5.

%Kiz, PBCTO7HE M= AL BIREHED T L A%
NF « BOFEE P b M IFE#E A VIRE L. REMN
{b22f ks, PBCO/NEMIRE T Fas-LORBTTHEA A LI
7o, PBCODLEEEIF % F\V 72MRET T, Fas & Fas-LA%4E5BlL
TWABEERE ) SH Y, Fas/FasLRVPH— b T4, N7
Y54y OBEICLVETEEOT R PV AFEIIHEBRLT
W32 AR s NG, JBE E RN L RE R RS S Y
Y SER T Y DRIEREMNIC £ B Fas/Fas L85 75 4 v
FELEELTVwWALEEXOND. 86T, FasLOfB/ Y —
Y OBET, PRBCTIMMIER QRIS L, REREOIIL
T, B LR CFRasLORETEERD, MEES L 0
I RYTILEOEREROLNL. I FYTT
DOFas-LOFEHE T UL AL FOERIITETHEN, THF—
U ADEILT B2k, HEAO FasLARBEICEI Eh s
DEWHB EEZLND.
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%Kiz, PBCOBEETONF « B (pb5, Reld) DEIEER RIE
WAL T MET L7, CVH-C T3, SRE ik a0 Zhrlie
DOIEIZNF « BORBITHES M N TS Y, FHllaogiEe i
LT 2 ERESNTVES, F72, FUREOFMRE
EIZBWTNF « BAHFE S, ShEFMRROTEF— A
e, RS ES L Tw At oRELHZY. LiL,
% FRr DY ENEE & R TONF « BOBIEICMT 2%
v, REFR T, RIEMBILEMNIC, NSRY CVH-COMFA
B 1 f2 DA% - NF « B ORRAFRO b7z, NSRPLCVHCD
e, PIIRIRCEEM A & F 4 ORBEDORENUEL, Hb0iE
BHEedH Y, S TEESRIZYS P A4 VIZEDNF
e BAEAIZBE) L TEENATH 5. TNF-o RIL1 A, &4
DLETFy—%AHLT, NFie BOM~OBEHICHEETHIL
FELNTWEH M L, PBCREBODEEHMIEN%T
ENF e BREDO L E o7, REBHEICLIZBETY,
PBC R LEMIBOETNF « BORAIHL I L T
Wi SHLOFERPS, PBCTEMREOLESLRERIZD
W&, HEMHILEMREIZBVT, NF« BRRFFEYE
LR OE~NERE L TE 53, JhPIEE LR oMERE
DEEHOANO—EE LY, BHER AL { Fas/Fas-L & #
LS EETR - AOREICHEL TV REMENH
5.

iz, PBCOREENEE Z331T 5 MRTEIL-L 2 % ML
Wit L7, 4B 0£ETORE TR, PBCOAE HEHIM
THEEILL B ORBRIFEROL. EHICRBEEHTS, M
BEMOILL g ORERIF RO . EROBmELD), BEL
BB TOIL pOERE LT, MIBNTNE « B & EHHRES
X @ HMEEHD, X5IZFas¥ 7 FNVRT, DAR—ANDY
T MEERIET RO 2T, TRV AMHEEFLLT
RETARENEIONS. fEoT, BELETHILL 3R
BT, 8 & L TFas/FasLRICEBTH M-V AZREL
TwheEZLINS.

PBC O L&, IFN-y OREIH <, IL10DERHE
¢, ThlBRIREEIZ 2o CTnA P, 202 ki, FRKTO
SREEUEMRMG, I REHELMRIC LA MO A Y EETTT
4 —LERBRLTWVE LD EBbNS., NF « BFEEMLT A+
h 4 TdHbTINF-o % &5, PBCOFIRKTELESALTY
90, X, EELEEELIALOF L ML PEEI
5 LTWwa EBbNED EKANT, NF « BOB~OBE) %
Bl AT TIREEE, ERoF 4 A4 LN b EEEEE R
VEBHESNTWAS. L L, PBCOEELETIE, #AIC
NF « BOFEEIE R, SHIIL1IAETLTwA. BEL
i TONF « BAAASFIRBA TOREREILR T b A 1 >~
2R LTV RWnOlE, NF « BIRSIREOSAE 2, Mizst
O TNF- a 2% DO NF « BIFE{LEFUAOEEDIH 5 DD
L LA, 27, CALCOBRELERFYA MM OERE
ZIHIL (o TRBORE LAk, ARORMRELER
Lhb.

Db, 4EoEEREYAVCHEICLY, BALB/cv Y A%
HIE FEERE VT2 ¥ Y AT VEMC &S NF « BHE
£C1E, HINH%6~ 12K TFas B L UFasLOFERFTLEL,
7R — Y ANFTEENDE I Edhhol. 61T, &
N IEHTARTELT, 975 Y AFYONF « BUSOD
MRS TFICB LT RERILL pETHHEE L EE R

bh7e. PBCHE# W72 ETOMITT, BEBE T Fas-LE
B, NF « B, L1 pRBofR» 8 oh/:. NFeB
WAKEE L L1 2SS4 5 A OB B CEB L THEAL, Ch
#%Fas/Fas L&A L B8 LET R - AOFEICRHEL T
VBRI EAEL LN, BERTHEE SNIRBROMFES, PBC
OEEREFTLES L TVH I ENRRE NI,

Barnes 52 OHENEAREEEIL, EELORHIEED
JEEREERFE IOV TOEEZRI0IIR L.
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BALB/c7 ™ A 35 & UHE§ERY Fas KIE~ 7 A C3H/lpr <7 A
OERIFAIRE EEB X OPBCIFMME M, REMBRILE
BB X U TFEYEOCEELET R b — Y AORERFER
L, UToRREE-.
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HBTH I IAF L ERMUIRER, 6~ 128MBICT R -
LADTHEMNR LN, FREIIZFas/FasLEBALEL, X
7-2 ~ 6 B[ T Fas-L mRNAS B AT/ L7:. Fas/Fas- L&A
NF ¢ BEHEIZ L BEE LETH b — SABEN—DOTHB T
LR S Tz,

2. BALB/c=w AREIBE LHMBTIE, 752 AF>
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Fas/FasLZ %A LT R — ¥ ABECRENIZEALTY
BT EHRE SN

3. PBCOJES Lk 0 MIATE - Fas LEBTTEDQ R ®
547, Fas/FasLOERELHD LNz Z LA H, PBCOIE
% T4 Fas/FasLROWEMALIZ & 5 7K b — & ABF AR
BRI L T AT EEEARIEE S,

4, PBCORRE FET, WEMOIL1 3 BERGFEIZED LN,
PBC MRRE 7 b — ¥ A ZEMIZIER L T B AT REMEAS IR
LY (VAN

Bk, = AESEIFAIRE LRSI 0 AT F o
25¢, NF « BiAPIREE, IL-1 3 B RED, FRBEE L
BOTHRM—VRAICHEL, SEMEI7=75-70tAL
LT Fas/FasLZOBESARE S 7.
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SRR PR S — B MR — B 2 ST IR ETHE E Lo
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I, FABEORITICE Lk, Bk, WSS £ Lo
B — e O 4 R FET AT, BEE—REAT, FILE--BF, AMINEED
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Yo—@iz, BERFEFESHES (B, 1999), IASL-APASL Joint
Meeting (B, 2000), HEMREAKS (WFE, 2000) THRRLZT.
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‘ Abstract

Primary biliary cirrhosis (PBC) is characterized by immune-mediated destruction of interlobular bile ducts (ILBD).
Apoptosis is reported to play an important role in this bile duct destruction via Fas/Fas ligand (Fas-L) interaction, but the
detailed molecular mechanism remains speculative. Recently, the participation of nuclear factor kappaB (NF « B) in the
development of apoptosis is under extensive study in a number of models. To further the evaluation of bile duct apoptosis in
PBC, apoptotic processes under inhibition of NF « B by lactacystin were examined in cultured murine biliary epithelial cells
(BECs) from BALB/c and C3H/Ipr mice. In addition, the expression of NF «B and apoptosis-related proteins on the ILBD
was examined for PBC. After murine livers were perfused with the culture medium containing collagenase, the biliary tree
was obtained. From the segments of peripheral parts of intrahepatic bile duct, pure BECs were obtained and cultured.
Lactacystin at 5, 10 # mol/L was added to the culture media. Apoptotic index gradually increased at 6 to 12 hours after
addition of lactacystin and then decreased. Simultaneously, Fas-L and Fas were up-regulated on the BECs, while interleukin-1
beta (IL-13) mRNA was reduced. These findings suggest that apoptosis of BECs in BALB/c mouse by lactacystin occurs
directly or indirectly via Fas/Fas-L interaction. Next, apoptotic process of bile ducts in PBC and other liver diseases were
immunohistochemically examined for 18 cases of PBC, 6 extrahepatic biliary obstruction (EBO), 19 non-specific reactive
reaction (NSR) and 15 chronic viral hepatitis C (CVH-C). Increased expression of Fas/Fas-L and decrease in IL-1 3 were
disclosed in ILBD in PBC. NF x B was immunoelectron-microscopically detected in the nucleus in NSR, but not in PBC.
Fas/Fas-L activation in the downregulation of IL-1 3 as well as NF « B may be involved in apoptotic process in the bile duct
lesion of PBC. In conclusion, downregulation of NF x B and IL-1 3 may have a causal relation in the development of

apoptosis of murine cultured bile ducts via Fas/Fas-L, and a similar mechanism may be operative in the bile duct apoptosis of
PBC.



