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F)ar ) FrEF a— VI AEEYY AEE LR TO
TRV AFBEBINT RNV ZAEEEHORER

SIRKZEEFHMEFFABLE—RE (EE K -2
SIRKFESFHEFPIRBEE BE (EE . 8 28R
s Bk 5

B MERE A RTAEZE (primary biliary cirthosis, PBC) Tik, 7K b—3 212 X MM E L O RO ERFET
HHLEELLNTWAEY, FOERLZ 7O AIAETHE, &, BITOEBELBRBSTH 2 EHEEL, BELEFND
DT LT RV ABEERD5VIRT B -V AEREZRT I LPFRE SN TS, KEIFETIE, PBCOIRERKIER
B 7D OB L LT, BAEE <Y X (BALB/c) B & UHEEN Fas 71K (Fas receptor, FasR) XK~ X (C3H -
MRL-Fas™) fR#ERFAEE EEMEHRY B, MEMBKREETEBO—2THE 7V a5/ 7 Fa- LR
(glycochenodeoxycholic acid, GCDCA) A7 R — Y RAFEB LD T LA IDOWTHE L7z, Z0H#ER, GCDCAIX
BALB/c B1sERR% F Rz flakk (MBEC-W) 2B WTC, FABB X OBMEFEEIC TR - A%FHE L, BETR I -V A%
FET LI EPHONTVAH 2 —~NY ¥ ¥ (beauvericin) MIBFH T 7 R+ — ¥ AT4RHMZICALNBDIZH L, GCDCA
BAMBEOT R - A, UBREICEBESIEBCBIALL. TOZ L, GCDCAIZL BT H - 2FH#IE, GCDCA
OEBMEATREZ CHORTFOMEICE ) HEMICETENRZ DO EEZ LN, REMBRILEY, 7 TFEMFEHRETICLY
GCDCA B MBEC-W ik, FasR, Fas') # > I (Fas ligand, Fasl), 73 %L >V, MIEHD A —¥3B I U7 €4 L1l
F N LAKEMIRTE N 5~ AK— % — (apical sodium-dependent bile acid transporter, ASBT) OFEHAMITTHEL TWBH I L
PIRENT., SHIZGCDCADAMIZLY, 4~ ¥ —14 & -18 (interleukin-18, IL-18) mRNA DFEI LA FasL mRNA D%
HICEFLTRD LN, & SIIERHIOEERILISOMWAEDbh:, 41807y —ThHLILI8ER K a (L
18 receptor @ ) mRNADIEH B % BHEA A SNz, —J, #EEM FasRRIB~ 7 A Tdh % C3H - MRL-Fas®™ 3R [EE I
fakk (MBECIpr) TIE7HR M- ADOHEIIFD LN A o7z, L EOKENS, GCDCAIZASBT %4 L~ A B LR
FAPUCECY A F A, O RFasREBDOTES L O ILI8EAEIIPE ) FasLBHITEZ & /72 L, BEE LEMRMEEDF — 7
), 892 ) v OFETFasR/FasLAY 7T VICE NIBELEOTR M-S A2 FELTWAH I epREni, I, 2
DRDTEL =Y AFHAN—EIDOFMIZ L VETER, TOBBTTAF Y X VOMBRED L HMlE~DOBE 4 LT
WBZELREN., EEMIIBVWTS, GCDCAZEOBHEIC L AMEELEDOTH b — 24, b POFHEERED
R, ERIZASHOEEEFRZL TR LD LEESINT,

Key words Fas receptor/Fas ligand-system, caspase-3, annexin V, apical sodium-dependent bile
acid transporter, interleukin-18

R —BojEE LRt cEbL T3, FEAsSERET
PR (primary biliary cirrhosis, PBC), iR fig 3 %
(graft-versus-host disease, GVHD) 3 & O'HFHE % O MG
T EORIENFEEIIEE R R T, B kB B
Lo TBY, FORESIFNBERE, $HICBEHE
(vanishing bile duct syndrome) DEELKIMF L o TV
BU0 8T, TRM-VAREHNTTO ST AEE NI
HETH Y, EFEBOE AT AT — 2 AOMERRRE £ %768
BRIZEES LTwa, EROBEICE D, FasS4A Mk (Fas
receptor, FasR)/Fas') %~ F (Fas ligand, FasL) Z#A-L7:7

FRIIEILA 2585, Fki124 1 A 12H%H

R b= R, RIENEEIEENEOBERRERE & LTS
NCTHBY, FasLBEET Y ¥ /85kA FasR & &M L 72184 R4
xR E L, TOMEEE MBS mE Hkdsesh
B9 SRR, V) Y oSERDALORE £ I b FasL O FHEA
MENTHEY, BHORERRRTOENIROMIESETED 5V
B O GIER BRI S AOREZE L TwL L &R
TWAO-D UL, JEE L EHIIETOFasLORERHN 7
Ot A28 AEENCET AFIRIE R E R Twiwn,

EC, B EELRBSTH A HTERE, BUKHERATERS
F OB MERRHER IZ R S D, [T oFEE LSS - &

Abbreviations . ASBT, apical sodium-dependent bile acid transporter; BV, beauvericin; DAB, diaminobendizine;
FasL, Fas ligand; FasR, Fas receptor; GCDCA, glycochenodeoxycholic acid; GVHD, graft-versus-host disease ; IL,
interleukin; IL-18Re , interleukin-18 receptor « ; PBC, primary biliary cirrhosis; PCNA, proliferating cell nuclear
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2T, INSEERIETEL, OABY, WOBREETS. T4
bbb, BEERICEWTIE, BIERIZDNASR{EEER R
BEREZALYY, #kEBIBTHLI VYT F I a—
JVEE (ursodeoxycholic acid, UDCA) (MR R /R % 7R
FO~8 g BUKMEIRTEE (& ZFERETY) Ci}ﬂ:ﬂﬂ}ahxf
L7 H =Y AFEEREAT A9, (BHEBROMRE LI
TAHERAIIZOWTH 2, 3DFfREF R ENTEY, Alpini %25’26)
A TIBUR BRI BE LR OB L 7 LT D5
WERRE L EHE LT WA, T 7 Benedetti 5243, #kiE
HBVIFIHEHBUKMEETERIZEEEE (R 70—V R) ¢F
BV, FERATBUKEIRH ISR EE s R L o #
HLTWAD, L L, BB L2 EMRO7TH - 25
EIZHE LR E STV,

4, PBCIZLR SN D REMEMEIFAIRE RERIZBIT 5
JEP AR OUERER O — W & EBICH L 22T B 700, JEH
WL ABEELREABRO7 R~ AFELZORFE
FasR/FasLZ Z 0l ciat Lz, 2% Y, 3~ 7 AR
RICHRARB KSR EBEO—2THB /)2 ) FAF v a—
V% (glycochenodeoxycholic acid, GCDCA) #&#7 L, ABEHE
FIZBIF 7R =R, HME, 78— AMES T
(FasR, FasL, #ANS—¥3BLUTAXFL V) OBABLIVY
mRNADFH, 7EANMAT b)Yy ARIFEIETER b7 > 2R
— & — (apical sodium-dependent bile acid transporter, ASBT)
mRNADZH, 1 ¥ —104F > (interleukin, IL) -18 mRNA
OFRBPLEFRLFEDOHEERIL-18EES L IL18%EK a
(IL-18 receptor @ , IL-18Ra ) mRNADFHNS5HE 22T
W ETo7. B, 7TAFY YVIHEETY AORMHIEEIC
RGP OEEIEHLTWAZ LATRENTRN D, 7241
ARG RSN T+ A7 7RI VAT AR
o7 RIN—VABRHOT—F - LTHHESNT2
ASBTiZk FBXUT v bORELEICHEEL, JaARNEHER
DPAR~NOTD AAMZEE LT BH ¥ F72 111813111
LTSy =77 3)—12BTAHIL18Rae AL, BbIZT >
=Ty y BHFETEYA ML L THEFP?, FasLd
REFEEMEIAL, FasRhix A LATHRF—VAZEESE
LI EDNREENTWED ™,

ME S LUOHE

1. EEREMNS L VBB IR

1. =9 ARSI o B

HAR~w Y X (BALB/c) B & U ARERY FasR KIE~ 7 &
(C3H - MRL-Fas*) 0 8Bk #ME~ 7 A O JF AR IEE M
% Katayanagi 5P 02 & 0 Y, $EL72. Tabb, 1A
Mo S5 — 4 —+ (Sigma Chemical Co., St Louis, USA) % T
KRR & D@L, ZOBIFHIIEE T RIERE L0 b FNIR
B RERLL 2. EREMBET TRMIBE AT M, FRIL,
10 % Nu-serum V (Becton Dickinson, Bedford, USA),
2.5mg/1 7 # W A2 » (Sigma Chemical Co.), 20ng/ml< "
A LR RBERF (Life Technologies, Inc., Grand Island, USA),
12.5mg/ml "7 ¥ T EEHMHY (Becton Dickinson), 5nM FHKER
R IVE T3 (Sigma Chemical Co.), 10ml/1 ITS+ (Becton

Dickinson) 3 & U710ml/1 100X antibiotic mycotic solution (Life
Technologies, Inc.) # &N L 72 DMEM/F-12% # (Life
Technologied, Inc.) A, 37C, 5%CO; D&M FT1 H MK
L. RICHERFIARDS -7 I, KRR -
(ZRBHE L AE BN L. B O L D IRE LRI O
v~ MROWIEL D Y, HRENICIEE L E B 5550
ARFEREMET T VIY, Hkas—7r 7V EICHE
ML, CoBBriaEhRL0L, M5 F—-¥8
L U7 2/8—¥ (Life Technologied, Inc.) IBEWIZ T2 T —4
YNV EMEL, IBEEEMMEERRL /. B LA & X
BT A EFNMONTWERY 70 —F VLT 75 v itk
(Z622) (DAKO, Glostrup, Denmark) % v 7zfuEgets iz T
JH L7012 100 %ASHEE LRI TH B 2 L R L /<.

2. v AFFRIRENRL O BB IS & V3 RTTHE

SEROBBIC L YT LA EREMEE [MBEC-W
(BALB/cHi3%) & & U'MBEC-Ipr (C3H - MRL-Fas®™ Hi3g)] #*
5, IX10MEOIENR%E AR Y -5 TRLNI Y 2
LT, 37C, 5%COD&MTC2RMBELL. I
x4V ETHB Y — MIRIZEE L.

K2, Katayanagi 5900 )7k & 0 B LRI 0 3R TTHE
BEMITLZ. THHLIXIE/cm’ 0lEE#MIzz AL D 5
=& VWIBA, T2 VAIZEALSTTC, 5% CONEMT TS
HEEREL-. Tho ORI SRITTHICEEL, Mg
WEETAERTIERL.

I. GCDCAHBLUE 2 =~ 2> (beauvericin, BV) D&
R

GCDCA (Sigma Chemical Co.) % 100xM, 250.M, 500.M
BLU1000x M ORET, 7213 BV (Sigma Chemical Co.)

F5uM, 10uM, 25.M B & 050, M O i TEH P2 IRAN
L, MRS (MEREB X O3 KRITHE®E) £37TC, 5%CO:
DT CARER, 1210, 24050, 4SH:EIE® L. BVIE
K*A4 4/ R570O—FT, Cl"REM/IIH A 5— -3 2 iFHAL
L, ¥85 v MEBMROT R -3 A2 EEFET LV L
PEHIONTHEY, BVARICLAEBHBROT R -2 A%
Moy ra—nE LTHW, ZBEBRERMARE v E
BTid, 7R M-V AMBOR%, $EE 729, GCDCA
B L OBVEARG K RINEMB LV R ER L.

. FFREEEMIAD 7R b— X b L UEEIEMEDIRET

1. MHEOER

FFTNBAS NG 2 B8 L 72 % 7 2 L NIZ 10 % i s il ok oL <
)y E AN MEER, BEMREEALZIT YTV E

HEEL T 74 vABTOy 2 EERLE. IS5 53um

[ DI F & VR L UL T ORat A L7z,

2. TR ADHH

7R M= 2o FE d terminal deoxynucleotidyl
transferase (TdT) -mediated deoxyuridine triphosphate nick-end
labeling (TUNEL)iEIZE W To 7z, Thbb, BT 71 4
P& #k{b#, 20ug/ml7'H 7 F—¥K (Boehringer Mannheim,
Indianapolis, USA) (ZCT54 MM L /2. RICTATHB LU 7L

antigen; RT, reverse transcription; TUNEL, terminal deoxynucleotidyl transferase (TdT)-mediated deoxyuridine

triphosphate nick-end labeling; UDCA, ursodeoxycholic acid
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Tl YEBRIUTPE2 EH L TATHEIE (in situ cell
detection kit, POD, Boehringer Mannheim) # {E#17%, t1H Lk
12T L37C, 604G &4/, PBSIZ Tk, ~~uAtF
Y- BBV LA HiRESTC, 605 S E.
PBS Tk, F7 3 /Y F Y (diaminobendizine, DAB)
TEREIIEE S, AFLVS) = I2THEL. BEMETT
10008 LA Eos i 2 B8, 7R — T Al e i,
TR b — ¥ ATeE (= TUNEL PRl 8/ ias) = 5l L.

3. HUE{EY: O

HATEA IR (proliferating cell nuclear antigen, PCNA) i
Gl & SHIC AT THRICERTADNARY 25— ¥
S OWHEFTH Y, HEMBOBMFHEENIEZEL LTHVS
NTwbY, PCNAORIELM % F WML O IR IE M % &F
il 7z, —k¥ifke LT, ¥ 7 AE 70—+ VL PCNAHLE
(Novocastra Lab., Newcastle, UK) # i\ 72, <7 AL A
I 5728, DAKOHOR) -4 L8737y 7 RE
IEWiBaET o/, Thbh, $BONVF F T ¥ — VEH
FHR AT R 7~ (7 A LRIE Envision+, DAKO) &
PCNAHiE GOBHEN) 2ERCINERE S, F0k,
Envision+#ie 7 A4 47 70 7Y YHIEOEEEHE 7T v
74 A LHEF<Y AME (DAKO) TER, 1HHRESHE,
RIEEA R ER L7z, MBI, Bs7 710 v, =472
Oy L— 7HE (10mM 7 T v BRI, pH6.0, 80077 ¥ +, 20
DY W THERIELET, SHLREEEROBRA~NORE
EHBOLIH, FFX¥ AT~ (Sigma Chemical Co.) T5H%
WHLIE L 7= RIS, PEELRERASFZYF LICHETLER
TE04 s &7, PBSTHE S DAB CHREICEE S &
AF N T — AT L7, BERETE M o) B4 13 1000 48 UL
DEEMBZEEL, WMHEEEK (= PCNARGEMR K/ <Mk
) OBEHIZE DT 7.

V. FARIBEMIE%KICE T3 7R b— 2 ABBEASFORER

1. SIS R

FasR, FasL, # A/3—E-3D5EH®E % Envision & 2 7 4
(DAKO) T, 7TA¥ ¥ v VORBEER*TEY V- F V8
&1k (avidin-biotin complex, ABC) ™ C47-72. FasRB & ¥
HA—E3DGEEREE, UhEv 1707 2 — TRERZ
Tofz. LREUEIE, ¥ FH <7 XA FasRAY 7 0 —FILHEK

Table 1. Sequences of oligonucleotide primers used in this study

(A-20, 400157 R, Santa Cruz Biotechnology Inc., Santa Cruz,
USA), w7 F¥rk b FasLK1) 7 0 —F Lk (Q20, w7 A
FasL L DR ZEFIEH D, 6005, Santa Cruz Biotechnology
Inc), 7HFH L bHAS—LI3EY) 71— F LHAE (00
W, Dako), T v MATYATAFL Y VE 2 0—FVHIE
(10fEHW, SRKFEFTEFFHEEE RE, FUIME
FEL HHED) FEW, BB, THEHE P AS-H3
R ro—FUHikE Y A H AN—¥3 L ORERGHEE,
BFBOML YT RAF 7Oy F 4 v FETHRLR, BB
FIMBET TITVvy, FasR, FasLBEIUPT7AF o VICELT
W, B, BEERY, SRR, REEOIERBTIFMGL,
A AIN—=EI B L TIEGMHER (28— E-3 5/ &0
Hadd X 100) TEEAE L 72.

2. YERAFrTO VT4 Y IIZL BWRE

VIAYTOyT 4 LY, REYYFRE by A
—H3R) 7 0—FvHifk (DAKQ) &< A A ANN—¥3LD
RS FEEL, T A -3 0REBNRAOHE
WEF L7z, BVTI12B[H B X P48 EALER L 7= 1058 © MBEC-
Wil A EIR L, ZBEEME [20mM Tris-HCl (pH7.4), 0.1%
SDS, 1%Triton-X 100 B L 1% 7+ F L a—VEgEF M) 7L
rEHR] WCTFEYFA4 AL &L @TC, 12,000, 304
HBEHEOILL, EHRElpg/plICHE L. MBERE2-
ANVHh T NLY = VTR L SDS-PAGE 12 THH % 5
%, BEMIC MOV O - 2AICEES Lz, EEE 5%
TMETNVTIvIZTTay R 7L, Hfie b Xot—
34k (DAKO) B & UPEnvision+ (74 F, 10EHR,
DAKO) #EREG &8, DABIZTHBEICHHILLZ. &2BTF
HMENLBHOSTRIR, v9 A 70H X83—¥-32532kDa
(032), 70ty Iy FEHITiwy AH R~ H-35529kDa
©29), 17kDa (p17) B L F12kDa (p12) TH B,

V. GCDCA&RIEEMIRIC BT 5 mRNA DRFERT

#EFIIBH B L GCDCAR T EMAZ A 5 RNA 2 Hi L 7
#%, WMHEE (reverse-transcription, RT) -PCR{%EIZ & V) FasR,
FasL, 7 3% 3 >V, ASBT, IL-18 8 L FIL-18Ra ®» mRNA %
B LI EERIZEEML /2. ASBT, IL-18 38 & UFIL-18Ra 2
ML CldEhEnIzxting 5 PCREY OIREFY) DA b 17
27z,

PCR product  GenBank-accession

Sense Antisense (bp) umber
FasR 5-CATCTCCGAGAGTTTAAAGC-3' S-GTTTCCTGCAGTTTGTATTGCT-3' 201 M83649
FasL. 5'-AGTGCCACTTCATCTTGGGC-3' 5“TACCACCGGTAGCCACAGATT-3' 201 U06948
Annexin V 5'-AGCGCCAGGAAATTGCTCAGGA-3' 5'-AGGTCAATCTCACTCCTCGACAC-3' 697 U29396
ASBT 5-CACAACGTATCAGCCCCCTT-3' 5'-ACCGTACTGGGCCACTATGG-3' 201 D87059
1L-18 5-AACAATGGCTGCCATGTCAG-3' 5'-TCCTCGAACACAGGCTGTCTT-3' 201 U66244
IL-18Ra 5-TATAATTGCACCGTGGCCAA-3' 5'-TGGATCTCCTCGACAACAGCT-3' 401 U43673
3 -actin 5-GCTATGCTCTCCCTCACGCCAT-3' 5-ACGCAGCTCAGTAACAGTCCGC-3' 627 X03765
pGEMI61 5'-CAGGAAACAGCTATGAC-3'
pGEM2911 5-GTTTTCCCAGTCACGAC-3'
pGEM2944 5-GTTTTCCCAGTCACGAC-3'

pGEM161 and pGEM2911 are vector primer used in the PCR amplificationn. pPGEM2944 is a.vector primer used in cycle sequencing.

e S SR R
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1. ZRNADHHE

RNADIHIE T =V =y b FF T = b=T /) —N=-7
TRV AENITITo7, Thabb, §7zVEIAITY
F- Y CRB LYV ETRIERE, 10980REME € HIX
L7z, ZHiZ4TC, 0.8mIDISOGEN (=vHrI—r, B
#ANFEYF A Xk, 4000107 OO &)V L EDZ 55 EK
RiCHE L7z, &L @°C, 12,000g, 154%) 18, AKHZEHRWML,
EEDA Y TON) = VIZTHBE LR EEERNAZE .
INF01%DTVIFAMET S —FK A A b TRNase % LiFLL
TMEERKICBE L, SMATHORER I CRENE %,
lpg/p WS LTz,

2. WEERIG

RNA#KE 1pgl2250ng D7 » ¥4 75 4 ¥ — (Boehringer
Mannheim) % 1% 70 C T 1045 HIn#s, Kz cam L.
Z I ANTP 500nM, ##EE B 200 AL (SuperScript™ 11,
Gibco-BRL, Gaitherburg, USA), ¥F+ AL 4 b+ — ) 10mM
BIUBuIORMRTREGHEEME, £E%20u1E L2,
42 CTC5045 M cDNAG R % 1T o 72, BiZIZ70C, 1043H CB
FrkiFlbEe, RbEFEEsd7.

3. PCREE

cDNAB# 1142, ANTP 0.2mM, Y AB LTy F&¥
275 4%~ (%1uM, ¥1), ¥ PCRIEM A, Taq DNA
RY X T —¥ (125 8A, FilE, TR BLTHEEEKZN
AeRES0L LS. SRICE0uIDI AT LT A VER
B &4, DNAY—~< 4 A 75— (M] research, South San
Francisco, USA) TPCRIIL%4T o 72, BN (4T, 15H),
T=—=1Ur7 (64C, 15H), DNAMR (72°C, 148) =14
A NELTR-T 7 FrBLTIL8Ra (I TIE25H 1 7
W, ASBTa’:;J:U“IL—IBIL:’Jw’CGiZS“‘T/I'7)1/, FasR, FasL B

LT A% T Y VIZOWTIE30Y 4 7 VEfT L7z, RIZ5uld
PCREWMZ* 2% 7 HI - XX VTERKIL, B FIv 4
2 THk, ST CIRILL .

4. WIEPCREMDFEFER

FasR, FasL, 74 %3 ¥V, ASBT, IL- 188 & U'IL-18Ra I
*IGT B PCREW D/ Nl % NIH 4 A — JCTH(EL L7,
FLTNYAF— YV PBIETTHDp-T2FVORBEEY
MR E L, A-7 7 F /12t AR TmRNAE O EER
Lzfio7z. %8, EEEERTHRELRPCRY A 7 VEIL,
PCREWREO 7T T 4 » FHME B L, T 7 VI IRE
AN & R TR Tk L 7.

5. PCREMOY 7 70— 7B L UIEEEY O T

PCREEW O EHEF % MR 4 2 720, pGEMTRZ ¥ — ¥ A
7 L (Promega, Madison, USA) #fiWTH 7o n0—=r 7%
Torth, WEEINERELL. $4bb, PCREWE
QIAquick PCR Purification Kit (QIAGEN, Chatworth, USA) IZ
THE8LH%, PCREY % pGEM TR Y ¥ —DTVFrd—=v
A MHEAL, RIZZONZ F—% M09 2> ¥ 5~ MK
IZEA L7z, fBAB L USEADOMRIL -7 0 F—4- O 02-3-1
YRYN-B-D-TF 2 bET )Y FBLOA Y TOEN-F%-
B-FZ7 7 I FRAVAEBEBIIZTT 72, BlEoo=—
TRIL, NI YR L Y ABIVTrFEYR
75 4 <— (pGEM 1615 & U'pGEM 2911, 1) TPCREIG%
fFotz. ”VF 20— 744 MIHAINI-PCREYD
YasM (ASBT, IL-18 & % 12201bp) #MEfRME, ELIRTAY
¥ —73 4<%— (pGEM 2944) 3 X U¥Dye Terminator Cycle
Sequencing FS Ready Reaction Kit (PE Biosystems, USA) T
— 7 ¥ A PCR %47 o7z, KIZABI Prism 377 DNA & — & >+
— (PE Biosystems) TR OB % 1T o7z, BT RIE

Fig. 1. Apoptosis induced by GCDCA in MBEC-W. (A) and (B) Untreated MBEC-W. (C) and (D) 500.M GCDCA-treated MBEC-W for
24 hrs. (A) and (C) Three-dimensional cell culture. (B) and (D) Monolayer cell culture. (A) and (C) hematoxylin and eosin staining. (B)
and (D) TUNEL method counterstained with methyl-green. (Original magnification x500)
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Fig. 2. Apoptotic index and proliferation index in MBEC-W or MBEC-Ipr. (A) Apoptotic index (TUNEL-positive cells/total cell counts) in
MBEC-W after the treatment with GCDCA or BV at various concentrations under the fixed incubation time (48hrs). (B) Apoptotic index
in MBEC-W under the fixed concentration of GCDCA and BV (500 M and 254 M, respectively). (C) Apoptotic index in MBEC-lpr under
the fixed concentration of GCDCA and BV (500, M and 254 M, respectively). (D) Proliferation index (PCNA-positive cells/total cell
counts)in MBEC-W under the fixed concentration of GCDCA and BV (500 M and 25. M, respectively). *Significant difference versus
the other two groups (p<0.05); O, untreated MBEC; A, GCDCA-treated MBEC; [], BV-treated MBEC. Data is given as X =+ SD.

Fig.3. Immunohistochemical staining of PCNA in MBEC-W of
monolayer cell culture counterstained with methyl-green. (A)
Untreated MBEC. (B) 500 M GCDCA-treated MBEC for 4
hrs. (Original magnification x500)

GenBank 77— ¥ R— XD 5 {7/ X ASBT, IL-18B X U°
1118 o DIFFEELF & G L 7-.

V. #%%E EEFOBESERIL-18BEORAIE

BALB/c HSREE NS LR Miatk0 5% His b OF R 1118

MEAELISAEICCRHIE L., TabbEMEATB LY
GCDCA & MBEC-W I (¥ 10°EHI ) K53 B+ R
L, ix7 AIL- 188K EME~ A 70l v 7 [ 7 AIL-18
ELISA* v b (BEAMFENIRET, BM)] 23,19 2m, £
BT IREERE L, S, S F Yy —EEsi~ Y X
I8 BB TIBBREEE, T AFIRIFI %
HEE L TERAVLTF LS — e RA 8, RKibELi
450nm O % e LMD S B LiEF O 18R
il L7z,

VI. #EEHARAR

R, BEBRRIEICE4BRMEL, XE=SDEFRELL.
Mann-Whitney U-test |2 TREETRIT L, p<0.05% b o THEE
BHH LHIET L7

3% i

1. GCDCABLUBVICLBEEY AEE LHEHMBEOT
K= B L UHREEOFE
MBEC-W 2 GCDCA % &7 L 72354, HBERB L U3XT
BROWTNIZBWTY, 250, MU LT U4RMED, S,
FBVERAM LSS 10 MEL LR T4 5 5 R
BEMIZT RNV RAERETIEL U F rOEHEB LY
TR = ANMEOTER) PR SN/ (1C). TUNEL#E
T o OMIROBCHEEITR %3, TUNELBHED 7R
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F— M EE 2 SN (1D). GCDCARH# ® MBEC-

WOTH b= 23881 GCDCA DB X 057 DR IC
IR L THML, 5004M GCDCA % &1 L7z MBEC-W (251
BLASHEHO TR P — ¥ AT 0.32L0.06 TH - 7z (H2A,
E2B). —7#, HIEHEL R LE & ORI 1,
1000 M EL -0 GCDCARES L 50, M L EOBVRETHE
HEIZBRESN. ChHORELY, DBROTRI—-Y 22
B3 5 EEIZ, GCDCADREE% 500, M 12, BV DR % 25, M
CHEELTIT- 72, 48KMBO 78 b — ¥ X #%i%, GCDCA
BWHC0.32£0.06, BVARHT0.83+£002TH 0 (X2B),
GCDCAIK LB 7R b=~ ZHEEEIIBVICH LEEICEET
Hol-.

—77, MBEC-Ipr Ti¥, GCDCABMHHL LU BVAHED
8RB D TR b — 2 AHEHITS 4, 0.13+0.03, 0.900.03
(2C) ¢, BVAWBECTHERICHMETH »7/2. F74, MBEC-
Ipr £ MBECW D7 b — 3 A O ILETIE, BVARTIE
M ICHERZII L2572 (0.83+0.023 & U70.90 %= 0.03) 75,
GCDCA &% Tl& MBECpr (0.13 % 0.03) 1Z MBEC-W (0.32 &
0.06) Il LEFIEMETH - 72,

PCNADHHIIM B 0w b7z (M3). MBEC-WIZBIT %
4 FEM OB TR (PCNARGIESR) (SEETRMBE (0.18£0.02) B
L UBVETFEE (0.16+£0.02) 12k L, GCDCABMEE (0.29 +
0.03) THBIZHIINL, GCDCAE 12K %2 6 BRICIET
L7z (E2D). —7, EHRMEECBT 5 8EMiERIziF—E7T

Table 2. Immunohistochemical expression of FasR, FasL, and annexin V in cultured murine biliary

epithelial cells.
MBEC-W MBEC -lpr
Untreated GCDCA-treated Untreated GCDCA-treated
FasR + = — —
FasL -~ = —~—+ +H+
Annexin V +H-* - +* ++

~, no expression; +, mild expression; ++, moderate expression; i+, strong expression; * Moderate
cytoplasmic expression; ** Moderate cytoplasmic expression and strong membranous expression.

Fig.4. Immunohistochemical staining of FasR, FasL and annexin V in MBEC-W counterstained with hematoxylin. (A) FasR expression in
untreated MBEC-W. (B) FasR expression in 500 M GCDCA-treated MBEC-W for 24 hrs. (C) FasL expression in untreated MBEC-W.
(D) FasL expression in 500 M GCDCA-treated MBEC-W for 24 hrs. (E) Annexin V expression in untreated MBEC-W. (F) Annexin V
expression in 5004 M GCDCA-treated MBEC-W for 48 hrs. (A-D) Three-dimensional cell culture. (E) and (F) Monolayer cell culture.

(Original magnification x500)
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Hh, FLBVETHCIEEERRE L & DITBRHRIIETLL
(2D,

I. 7R b= ZAEEXTFOHR

1. FasRDEEH

TEMS R I XY, ERINEECIIMBEC-W Oz
%17 FasR D85 V5 ATH 5720128 L, MBECpr Tid
FasRORIIIFTD b o7z (B4A, F£2). GCDCAETH
T, MBEC-W QMM E I3\ FasROFEHATFED SN0z
%L, MBECIpr Tit FasROFERIZFBDH LN h - 72 (4B,
#2). % 7-MBEC-WI|Z3) 5 FasR mRNA &% GCDCA &7
4EERIE SN L, LAREE L7 (05, X6A).

2. FasLOFH

FIEHM L MEIZ L b, FasLiZ MBEC-W £ & U"MBEC-
lpr DFEFEMBE BT, BMEH S5 VITHEE THBEMEICH IR
L7 (W4C, #%2). GCDCABMWHE T, Mfatks 12 FasL
DHENERPBD L (M4D, £2). F/-MBECWIIBIT
% FasL mRNASE 813, GCDCAEN 24 EFH 25 &g
L7z (&5, X6B).

3. TAFL U VOHEH

SEEMMCENRETIC LY, mRNEICBWTMBECW B
X O'MBEC-pr DML T 2% ¥ ¥ VOREEOFEEATED

4
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Fig. 5. The bands of RT-PCR of mRNAs of FasR, FasL, annexin
V, ASBT, 1118, IL-18Re and p-actin in MBEC-W after the
treatment with 500, M GCDCA.
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Fig. 6. The intensity ratio of RI-PCR products for FasR, FasL, annexin V, ASBT, I1-18 and IL-18R @ mRNA against those for 2-actin in
MBEC-W after the treatment with 500, M GCDCA. Data is analyzed by NIH image and is given as X £ 8D. (A) FasR. (B) FasL. (C)
Annexin V. (D) ASBT. (E) IL-18. (F) IL-18Ra . O, untreated MBEC; &, GCDCA:-treated MBEC.
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L7z (M4E, £2). GCDCABMEETIX, MBEC-W Ofilfia
OB MAMIEBEIZ RN T 2 %2 » VOBEHIRD S
(R4F, #2). —HMBECIpr T 7 # % ¥ » VOZEBIZEA
WHEL ABRETH -7 (2. TAMBECWIZBIFAT A+ Y
Y VOmRNAEI, WHEOKELE &b ITHREIZm L (35,
[ 6C).

4. BAN—EIOFREH

1), 2R8> 70547k M A A= L3
RO ERFRPUE T A RE

BVIERMMBEC-W Tl 710 41 28— ¥-3 (p32), p29, pl7
BLUDpL2OWTFRONY FERIEE &N h o7, —J7, BV
B MBEC-W Tid, 12, 48WI#RIC20kD /3 FARH &1
7o (7). ZORRLY, P LA 7T FA A 258l
ENE T AH AN—E-3 p29) #FEHLTCwEb0L
Erbhiz, BB, TOMOEEEA A L3 Th b
pl7 B L Upl2 il S e b o /o,

Mw § @ tf«’

<~ Pro-caspase-3 (p32)

30kDa »m

-~ p29

17kDa > <4 p17

<@f— pi2

Lane 1 2 3 4

Fig.7. Western blot analysis for caspase-3 in BV-treated
MBEC-W. Lane 1, molecular weight marker; Lane 2,
untreated MBEC-W; Lane 3, 254 M BV-treated MBEC-W for
12 hrs; Lane 4, 25, M BV-treated MBEC-W for 48 hrs.

2). REREMMLAREI R 12 3B1F B o A 38— B3 s MET

i. MBECW

TR FIREIC L Y, B AN B3 M BB L
72 (H8). IERMBECOH ANN— VISR, 3 %Rk THE
R & BMR R (IRIZ—ETH o7 (Z94). —HBVRAMIETI
12K B AN— B3 0HERIT3E12% L AL, Bk
RKEIET LA, ZORKRIET 2R TRy T4 V7T TON
v FEREORHRANHERE L 1ZIZ—% L. £/-GCDCAR
TREZBITE H AN — L3O EIT 24 B MBS LA L,
48 TIZ35 5% Tdh » 7=,

ii. MBEC-pr

MERMBET O H R 8— L3 HEERIE, 2 %% CTHEEE
MR CIEIEF—ETH ), MBECW L ABOHURTH -/
(T9B). F7:, BVEAME I 12K 23— E-3 0B
FIL46£12% & L&, MIBRREICIET L, MBECW & 122
OB TH o7z, LA L, GCDCARMHETH I A8~ .3
Biseid, 5%MB CHBNEICHFEL (IR ETHo 1
(8B, [X9B).

Fig.8. Immunohistochemical staining for caspase-3. (4) 250.M
GCDCA-treated MBECW for 24 hrs. (B) 500,.: M GCDCA-treated
MBECpr for 24 hrs. (Monolayer cell culture counterstained
with hematoxylin; original magnification x500)
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Fig. 9.

The percentage of caspase-3-positive BECs after the treatment with 500 M GCDCA or 25 M BV. (A) MBEC-W. (B) MBEC-pr.

O, untreated MBEC; A, GCDCA-treated MBEC; (], BV-treated MBEC. Data is given as X & SD.
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Fig. 10. Detection of activated IL-18 in cell supernatants of
MBEC-W after the treatment with 500 M GCDCA. Data is
given as X & SD.

(=
> -

I[. ASBT, IL-18 & X U'IL- 18R mRNA (D351]
MBEC-W TiX, GCDCAZF&ETH L 'GCDCARTFIZHDH S
3, ASBT, IL-18 3 X UFIL-18Ra mRNA OfEH AR ART
PCREEIZE o THEFR S N7z (F5). 225 DOPCREMD
BT IE GenBank ¥ — ¥ X — 2 M ASBT, IL-18 8 & O°
IL-18Ra DIFEHERF & —FK L, HiE LTvs mRNA %
BHLTWAZLEWHRTEL, SLICEEEMITICLY,
MBEC-W 2817 % ASBT mRNA &3 GCDCA B A e 2erE 1 &
b ITHEML7: (X5, K6D). IL-18 mRNAE X, GCDCA&R
ARFRARICREICHML, TOBKEIET L (U5, H6E).
Z D RAW % IL-18 mRNA DB ITHIZ GCDCAIZ & 5 FasL
mRNA DFEIRTTHE AT L CHE SN, (6B, H6E). F7-
IL-18Ra mRNA &3 GCDCA B HBBIRIZHM L 720 b 48[
BIZEBIZHINL 72 (A5, F6F).

V. #E LEFOEEIL-18 DigH
FRIIMBEC-WIZ 317 5 5538 i b O35 R IL-18 i i 13
HERERICER R CREBEMNTTH 57, L2 LGCDCAR
W MBEC-W COEMHMIL-1SBEIIEHEELICEAL, i
&L b i L (12 10).

£ £

2 MOIRHEEESEFE L LT, BIKMIAHEETH 5 T — VEE
(cholic acid, CA), 7% 2— LB (deoxycholic acid, DCA)
BLET /74 % 2— VB (chenodeoxycholic acid, CDCA)
&, BKHEBHBECHAUDCAD Y 7)) v b LIy & 4
BHETHRSNTWEY, ek, BHBOMEEE T2 0Bk
PR L7 RIS X A HIRERS E S 2 W IL A D
FIZEB I bay FUTHEEREZ LN THE ) DWN-0 - p
SEVTRO A7 O - AL BB E R L1 =X
ATHo7z. —F, UDCARMEKE 5 HAMAEHEE L, Bk
R OBAEL, I oy P TEOREMIC L ) Mg
HEHERETHLMESN TR0 U Lidts, i,
FEMBEN AT 5 B BRORPENE A BR O 7 3 b — & R S5l {fp i 202920 1
UDCADILT A b — 2 AR Bpsis & i, S o

D FFRREEEE A 70—V 2L v LATHR N~ ANE
BThHHLEZONE L) IZHho7.

PEAHERIE, FFMBEO A% & FRFAIBE ML LTh, #4
GUEREZELTVRLEZLNRTVAS, b MEMIBH S - i
FFRETIE, BB mR S L OFRICERLTED,
SN D A% & 1B R L€ b MR =
ERT B LHESR TR PN, —3%  ZEsmcopEiits
B2 70 % fFE0BR, %72 PBC, BIMMILMAIAS % (primary
sclerosing cholangitis, PSC), 4B EBEERELR SO Mg
HIREAEE T, B » #IC W EPRIIRE OB Z LA
ROLNBEZ LW Fi-5 . LEEE R CEHER FFIcH
KMEREITER) 2%, IREHAODNAGHE, 27 L+ S8/hng
B, 27 VF U KEROCAMPAIR 2 2 T X2 1EH %/
TBH I LHTREN TS 059,

I, BTREEIBERERICA SIS EEHEOBET,
PEEMBLOMIBIEE, T &b bMlassE & MIFEDNS ¥ 2D
BENPEETH 2 LHEINTWE DD A% |- koM
DELHREBLLTTR -V ABEELEZ 50, EERPBC
DEEMETIZTUNELE R B FIEMBENEEIC L) TR —
VRAPRENTWE Y AEORETIE, IBE LR IEEEE
HZELTBY, ErFOEERS TS BIEHEEIHIE D
TRV ABECEELTWAEDEETUTOERSIT-
7z. GCDCAIZE F D—RIBH BRI 5 O T o 2 &4
BAEWIL®, Lo LERLML TR N - 2% 5
BT2EREHLTWAEDZ L L), SIS OEHEE B0z
REF L 7=,

Y, < RAEEEEMEKICGCDCA % 250 M Bl Lo i e
TRWT S L HMMBEETTEE 78 b= X2 X 2 M58 A5 i
WELAZ EMRENS. LHLGCDCAR 100 M EL T D%
ETHAWN LGS, MIEMEIIFESNST7E -2 2350
RBENpdholz, ZOZLhb, GCDCADEEIHRLNE L 7
RE—VRABONT V AERETHIEELRAFTHLEELS
N7z, GCDCA% FlW/-RFZRIc X V), AFFSEIZPBC A EOBEES
TR AR B COREWIEO IR L 22 L EbNs, -

ST, TRITEROBIFERCERIRTEROMBEA~DOTY &
AL, EIZF ) AMRE OB ERIESIEIC L D iTh T
V2% SEES v FB IO MBS NE RS R &
FRIZASBT 2 BHL TV B L ORENH D 209 < A%
LR D ASBT # 63 LT\ A Z & AIRRF92 ) RT-PCR i 12
LoTRENTz, - TGCDCAIZASBT IZ & o THIE A~
HEENTVDBEEZ LN, ZOMEATROMILPIREE) L H &M
DYFEE JOHIIIED > 7 F VRIS ISR S LT 2 TR
Moo, EET v MEBRFHBET, X)BUKEOEVIEEAR
DCDCA L) & GCDCADIE ) MR E 2 MBI LD
WD H 0, ASBTE 0 R EREN%E 1 OMFETE D & T8
BZE 27— ABEICEE L T B TRERATRIZ S 5.

PBC% D H OB MIEERKE COBEERE 12 FasRO %
HAhY, FlFORMICFasLIBrED Y VBB HE LT
HZ Enb, TN EDFasR & FasL OiE S IREME D
TR VADFEICEETHLLEZLLNTVED, L
L, FasLidV ¥ (Ek%E & O MERRMBLUMAIC O RHEL T3
EDHEVDH B, Fl2ATFARIRIBIL LR 1 IEH 912 FasL o
BEERFH Y, A TIEFasROBRFEHE DN o CIRHi% g
FAERORBENAELZD, FBHEED FasLERBL,
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FasRIBMEREHE UM % 78 b — 2 ATIZHE 5 & 5 5y mE
BEPEEETAO Y, Zhb0fR LY, BB EED FasL%
I LR IC S L CWA RSN H Y, GCDCAZ AW
RRICEDBE L. Z0#HE, MBECWIZIGCDCAZ & ¥
5, FasRB L U FasLOBBPEEISHFEINDE Z LHRS
h, FL7RMN-=-VABFEIN, L2L, BEENFasRK
8= A H3%D MBEC-Ipr Ti& GCDCABMFIZ & 1) FasL DFE
FTEFRD D, FasROBHII R 7RI —V A FESh
Lotz BEOFR LD, v 7 ABE EEMIEIEFasRB X
U'FasL%# %I L, F7/-GCDCAIL L BEE LMD T AR h—
o AFFEII FasR/FasLR ML T 5 Z LR ENT:,

K2, GCDCAKBEMHT H M —Y A 2BI1TBH A —F3D
BI5 % MEr L7z, IL-1p B#EES#E (IL-18 converting enzyme,
ICE)/CED37 7 3 Y —D—D2TdH 5 #H A/8— 31, FasR/FasL
RENLZHIEANY VTV EEROBRE LR TR - Y AETE
BHEENTWE®D 5. MERiAEMEICBYE &R LG
B, BN MRS AS—E3 RIFEHILLT R — T R
MNHBEENDL EOREDNH LY, 4R, v A% Lkilaz
FAWBVEMIZE 25 A3—E30iFHIC DV THE L.
FFIIAY Ty T4 YIEILEY, ERINMBECW T
BIEEEE (I h X8—H3) BXOIIE 29, pl7B LU
pl2) DWTFNRIBRHE EhEd o720 23 L, BVEFHEETI
P29 E Nz, FARERBIZIAMRFTLBVBLY
GCDCABWEET H ZA/8—E-3 (p29) OFBTHELHD/. &
DER,PSAHEBEVEHE by A~ 34k (DAKO) i, 4
DT AN AN— B3OS ERERIGT S Z LAY
WEN, FLBVEAMICL - TTah A 3— B3I ENR,
HEHERICERINIFAZER LTI D EEZ LML
Rodriguez & * i3 Fas (K F M RUEF OB EERE TV TH X
NR=E3DFRWEE YIRS 70y T4 2 TFECTHRE L
£, FeEI B L -BBEMEHIBV TS pl7DNY NiEIE
BIZE o7z LTWD, TEo THIBE M TREE & L7z iEhER
H A= EI3Dpl7, pl2EEHEIZHH SN AWML E X
L, BUEOHKRLY, BVBLUGCDCAIZL » THEE
NBT7RED—T ABETIE, HEREY A -E30mEEh:
ZEMLFasR S OMIBA Y FFVaih An—E32 A4 LT
EITENHEEZ N,

Kz, =y AEMBICBTAT R =Y AL T ARV
REEOBEBEMFRET L. TAF Iy VIRAN YT LKEHR
TAATTFINEY AAEEGEALLTHLN, HETHRF—
YADKBRIZHPHEN TV A, ZOMEEIZEL TldwELER
OB, Rk, v 7 AOKMNHEEFEIZT A F S VA
BEICFETD I EHESN, BEOLERERIIEELTY
LEHBENTVE®, F72, 7AF I UVIFHIBBRALV S Y
LiEREN LA UIREE (B 2 1BV O E) CHIBLE M A & e
BEENEBBTHEEZLNTWEY, 40, BVH 5 it
GCDCA B % DORERIVEMIIZT 2 5 ¥ ¥ VOEE O MK
BEFBE SN, P07 RV AERML TS0 LE
Z&M7. B, GidonJeangirard 52w p T ¥ 8IKEF
VERWRERT, TAF LY VET AL 30FEHE L)
BiL7zEMELTBY, w7 AKMNHEEMIBICBIAT &
FLUVOEENZMBAREIEAIBVH S W IZGCDCAILEL S
B A~ EIDOFHAEHH L T BTEEEDEX bz

Kz, BEMBICLBILISEL L TR - ADOMEELIR

L I8y v i —flIcREBIND YRR Yy BT
A ¥ (lipopolysaccharide, LPS) fllii=2z w7 7—I%, ¥+
24, BLUBOZ ) THllgs ECTEESR, ) Y RERIC
ERLA vy =700y DEAZTTESELZEDIHMOENT
VB ITIE TR ) I NERR T F 2 T LV F T — M
F LFasLORHERL ZOWEDHEH S LI HREFT L5994
EOEFEEEMILE AL TIX, GCDCAEMIZ X ) FaskR
O mRNA B3 H B AR FI AP TR L 72 4%, FasLid 24 FefY
BIREDTTE L. 2 NiE FasREEFEATGCDCA D B/
WL DFEsh, FasLORBHIZIEMS 2 DRFONENED B
ZERRBELTVE, KIZFasLEHOAHEFTH 5 [L-1812
EH LA 247070, £ 0#R, RT-PCREIC CHREEPEMRE
(12118 8 X U'IL-18Ra @ mRNABIHATFER s, IBEMIEA
HOILI8%EEL, ILI8DLET ¥ —TdhAIL18Ra b5
LTWwa I EdREN, 7 GCDCARFEEIZ BV TIL-18
mRNA D5 FTHE D FasL mRNADSEBRTLEIZBITL Tz
L, FEELEBRICEERILISOSWAFRO bR L
5, I8 — b2 )y, 285 2] v ORFECFasLOFER %
HESETWLEIENEZLNE. 8542, IL18IIEGEHR
ELTHBPICEEE SN, F/oh A= 2 L o TIHERIZ
FPWENOLSWMENBEND Lt vy RS LM
WEhAN—EA1RH LB EHM &S, For0—VIFET
I ERIE R B & ORI E AR R AR A DTG R
I8 DFWHRD LN, BRGRERERCOERELRY A b A
AELTHEALTWA LDIEDNYH L, fto THBERIC
BOWTLRE MBS SDILI8DELENY v 3kev s O
7=V EOTRIEHLSMBICEREL, BORERFICLIZR
EREERL, SOIIRELEICFasLOBHREFEL, BF
EEOTRN - ABEICHEBRL TSI REENS.

& i

BOKMEERE A B T d 5 GCDCA DFF IR EMALIZ AT 5 7 & b
— Y AFE R v AH RIS LR & o CRERRR
ZHB LU TFEYEN IR L, UToMRmeE.

1. A< r7 2 (BALB/c) B & UHHEAY FasR KIR~ 7 A
(C3H - MRL-Fas™ # & ZhZniBEMMHE MBECWHE LU
MBEC-pr) ##f L 7=,

2. GCDCAIZMBECWIZ3t LTTFH b — L AFERNHRE X
Uitz B2 A Lz, Lo Lad HEiEMFasRE RIEL
7*MBEClpr 7 ¥ b— L ARFBE I ho /.

3. GCDCABM MBEC-W TFasR, FasL, 74 ¥ >V L
UMITR A A R—E3OEBRTTEIRDO LN, THRF-V A
#iFasR/FasLZlZ L 2 7 A= E3 DS e L Tiib R,
ZOBBTT 2%y VOMBED SMIRE~OBE LT
WA I EARENT:.

4. MBEC-W TI&, ASBT, I1L-18% & U'IL-18R @ ¢ mRNA #*
[EEYICEE LT, 372, GCDCADEMIZL » TETILLS
mRNADSEAN L, T FasL mRNADO IO EE S, HE
ARG IL18 O b R S,

5. GCDCAIZASBT % 4L~ AJE& FRMIPICID A 3
N, FasREHOTTES L UILI8EA ) FasLEHTT#EL &
7oL, BELEMBEABETHT— s>, 852 Y ORF
TFasR/FasLRZMLT7RI—L AFFELTVDE I EHPRE
.
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Pz HoTH, ZHOGCDCAZ AL
— VAP, PBCHR EDE FDIFHIEFHREDSR
hOEE % B LT B TTRE SR SN2

IREFROTR P
&, ERIZMS

E il 3
BERZDHIZHY, MIBELWREZIE) E LEEMERAFERES
EREESR RE E —E N R—2UR, A I ERMEREE S L
SRAFESHESFHRREE BT EE IR CRE L A WEER
LET. 2 oAMRoRTIcRLEE, BivE HNSEEEILLR
WA R S, BILE—BTF, WRBEBFL S IIHE
DL, HWOH 4 IEHCLLET.
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Abstract

Fas-mediated apoptosis of biliary epithelial cells (BECs) is suggested as a main effector process in immune-mediated
biliary diseases, particularly in primary biliary cirrhosis. BECs lining the biliary tree are constantly exposed to bile acids, and
hydrophobic and hydrophilic bile acids have reportedly pro-apoptotic and anti-apoptotic effects. Glycochenodeoxycholic acid
(GCDCA), a conjugated hydrophobic bile acid, is known to cause apoptosis of hepatocytes via direct activation of the Fas
recéptor (FasR). In this study, we investigated the apoptotic process and effect of GCDCA on cultured murine intrahepatic
BECs. It was found in this study that GCDCA induced apoptosis of BECs derived from BALB/c mice in a dose- and
incubation time-dependent manner. Morphology and TUNEL positivity of the apoptotic processes of BECs induced by
GCDCA were similar to those of BECs induced by beauvericin, which is known to induce apoptosis by direct activation of
caspase-3, a member of the caspase family, at its downstream. GCDCA-induced apoptosis of BECs was accompanied by up-
regulation of FasR, Fas ligand (FasL), annexin V, apical sodium-dependent bile acid transporter (ASBT) and also caspase-3.
GCDCA did not induce apoptosis of the BECs derived from C3H-MRL-Fas™ mice possessing non-functioning FasR,
supporting the theory that the GCDCA-induced apoptosis of BECs in BALB/c involves the Fas system. Furthermore,
GCDCA induced increased inerleukin-18 mRNA expression in BECs and secretion of activated interleukin-18 from BECs
from BALB/c, which might lead to the up-regulation of FasL mRNA and protein in BECs, followed by the FasR/FasL
interaction. These results suggest that intracellular transport of GCDCA through ASBT induces apoptosis of BECs by the
FasR/FasL interaction via an autocrine/paracrine effect and interleukin-18 may be responsible for the induction of FasL in
BECs and that up-regulation of caspase-3 is also involved in this model. This model could be useful for the pathogenetical
evaluation of immune-mediated biliary diseases characterized by Fas-mediated apoptosis of BECs.



