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54 SRAFTLEERME H105% H1T 54—70 1996

~ U A RER BRI DX 5 GRS O

SRAZEFRRFFIRELE WE (EE PBER-KR)
AR |

IRERZ, MEIFENCKRIEE, BT, B, FFPISFAARIEYE (FPISIRE), RASSET P/ NERS GRAYERIES) 1o
SEIND. et OBEREETR, EA0BRBR SO EGRNICEE IR D Z L 0L . flx s, EREBTEFEL
(primary biliary cirrhosis, PBC) BB HEEOFEE T3, FROMHBES/EIRMCEE IR, EREE(LEESA
(priamary sclerosing cholangitis, PSC) TWIFE, BIBE, FPISEBCEIRBENASAD. ChbEERERORE & &
BT, &4 ORHFHRMCET 2 BE EEEROBECHECHEEOEWERNE{BEL TV LEBbhd. 48, B
ERRBORBERT OREL BT 5 EBOTTEL LT, Sle/ICR =¥ 2% F\ THRE RO BRESHIK 45 JIE R DT 2 R &
oo Tlebb, 275 F—CERKICL Y, FFeBt UCRER (biliary tree) 2/FSI L, ¥7c, B2, QRS EICERL
o, LT, REEEET T, FAMOE«OREROKS RIEE, IBZE, FFFIHIES, RAMIES) 24 h8/INARA + 15
BL, BRBER (explant) L LTHAVE., TALEBBEA 225 S vy A LICBBL, FERERT (epidermal
growth factor, EGF) # &4 R — + £— 7 & (Nu-Serum) i BB L, BB YT/, KK 5 — ¥ v P A B E0EE
BREA & DEEER L EEMR Y - b (MERERE S E0W8) 2BROCTDVERD, BI0a5— 2 v LS BmL,
MAEREYT o, ok, SREBRTREERLEBROLOMBEREY T4, JBMECHAYERIET LIy, B
&, P, HEESHROEE ERMROEIIZIONRE T, RMFRESOIRE FROBEEL 6 % TRAEETS - & AR
fo. MREEL, WThoBEMRLERER~ITROMBELRL, YA Sty —BRCHEELERE L. WThbilrnes
(PT7AZ - EABEBI vRBY » TREB IO T A2 7 v pH25 $efs) TRMKEEMTEALEbRhote. 120
£ I FYARTF X~ (r-glutamyl transpeptidase, 7-GTP) Yufa T BMI LA S DB BT - 7-. o REAE
{L#R, PRV IVCBROWThOERE EFMIIL Y1 7 55V (cytokeratin, CK) Z-622 35 X 08 A-575 10 OB B
ThHote., ¥, VIZIFVYDFYax<w2VLsFv (Dolichos biflorus agglutinin, DBA), ¥ —3 o ¥ L 2 % v (peanut
agglutinin, PNA), #1 X< 2 v 7 # ¥ (soybean agglutinin, SBA) #F\s, L 7+ VESUELBRH LIt L oA , WThoks®
MRS M~ BUICBHATR (AN 2R L. BEAEER TV ThOBEM s NEmCBE R MMEx 5, M
CREFRECRAC A 2RDON, EENOEERELELIZERUCHEEY TR LY. ¥, BERLEMEY 25 5+ — 40
BLPV TV V/RETHEL, 25—y vy BN TIRTERY T &, BBE2AE L, BRYFRL, @8
PSR Lic, (RICHA b ad VIRINE D, IBEEE LR CORRTLA RN AP L, BEhics v & -7
= v -y (interferon-gamma, IFN-7) #HM T2 &, DR B IVBAREBO LAMBC T EH B E L HE (major
histiocompatibility complex antigen, MHC) 7 52 1, [ ®RREESF 1 (intercellular adhesion molecule-1, ICAM-1) 02
BrgEsh, AERFReAVAI LI ) BE LROREFREXN AR Y EMCBET 2 Z LN T EE L bht. ¥/,
SRR Lice MNEEO—HI D, ~v AOBE LABRCHMEBK LER LT, 25— 2 v 2L L omiisss -
ORI (RIFER) &170 S Lok, 7o, BBEmdwe + IFNy 2 fEHSR22L L0, MHC 75 [ %
ICAM-1 OFE R e + BEEEMBRTLRBCAD Hh i,

Key words biliary epithelial cell, biliary tree, culture on collagen gel, major histiocompatibility
complex, adhesion molecule

BADE FFFASN RS, £E4 2km KR, FHlRT o, KW, [gBA, VY F— A, 32 72 ) v ERSWTS
DWSHIEH 2T I8BA~ L B HETHEY, EEB LV TERED, HEDRFARC b#Hb- T3,
BREOAEEII—BOTH~AR LR L > THELRTE, T, BEEREEEACRIRE, B, FrARiEe, i
BERLREK, BREOHW, RIERE o e BgEES RPNEBEEECR S Eh5™. FRADIEERL L <L (X4)
FoTwD, BHOHh, HHORMICEEBEvE L, WIS CTHRE, HREARE, BHEORBEV 2B D, T,

SEFRCT IR 12854, PR T4EI12A28H S8

Abbreviations : AB, alcian blue; ABC, avidin-biotin-peroxidase complex; BrdU, 5-bromo-2’-deoxyuridine ;
CK, cytokeratin; DAB, 3, 3-diaminobenzidine; DBA, Dolichos biflorus agglutinin; DMEM, Dulbecco’s
modification of Eagle’s medium, EGF, epidermal growth factor; r-GTP, r-glutamyl transpeptidase ; GVHD,
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HL D MEERERETIREED LA IE U TCBECDRER
FREPRIL- TS, BEREEMBROENERORSIZ 3T
LR, BEE, HEMOEVY, ThOEBOMALEREDY
BEBDEELLRTWAY, BBEIRTVALE, RERE
BELBINTS,

T, BEROBHZHRX DTS U Ol om v i
BT5 LT, BEROEXSEONRE FEMlad o8, mikd
DRERACIET e -+iE5L Bbhs. HERLEEMED
BERIERPL GO HEINTE D, UEZOMKH L™,
HEH' A, vy ¥R BAVCCRELEMRO= S-S v LR
SRITHBEYHEL, EERPCHT 5EA%LHEE LT
5. Fio, FABF ERMEOERE S LTI Sirica D3 o
P ORIBEERSRIC L D, FREE LAY BESe, =54
Fo YRk EEARROET L Vo ERT L H,
Kumar 5" L5 EBABOERS v t 2 LRS LEMlAY = 5
P - YERE - BEAREOET L D MR T S,
Kumar HOHKICE/ 7 v —F A itk (B L FMERIC SR
H) 2 AV 2 R RER S MY A AR Ishi 592 0%
%, Yang LY BBELLERS » b b a5y — T
LA s -Vl 3RITTERY IGH LCERET 5 ki £t
5. L, ThiTrBERDOBHEHNE S L THEY
TRMRYSEEL, BRLABRE I, FIT4E, vv X
DOEER LMY, EAEERE LTRIES, RESCEKS
L, ¥HFPIEERE LCRFMSFAARIES (FRPSEe),
REMFPINEIEE CRIBIEE) 2 2 hFhE S ks
BT EeRA, BEE, RE, FPSETORELEITI0RE
T, RIEMEEOIERE - 6 CHALTEEL, “hb
DRREIERE B LD THRET S,

MHEBELUHE

. OREE

B LT 30~35g D= v & (Sle/ICR, H#A SLC, I
W) AL, = —FARET ol L, BIREES 4G,
TR, BE) R TABIRICHEA LT T RBRYHAS, FIR
EWEBE LARBEFRLE (K1), RV2zx£y 7
(Masterflex, Chicago, USA) # B\"T, # /1 v ¥ 4 R4
Hanks WA ML, Bim L7, ®iC0.04% D25 55—+ (2
ZYF - S, FHEELSF YV, KR) £0.006% ) Fv g
vk &% (Sigma, St. Louis, USA) % %3%; pH74 ® Ham
F-12 (Flow Laboratories, Irvine, Scotland) ¥3%% (LLF, =5
TF—EER) R0 L, FEEEMC L. Iy
Hek, 7 v @75 MY QMRS L, 1BEE (biliary
tree) ZAFE L. Fh, ThERFICKHRIRE - BELHE L
7z

RIZH N> 7 ARG Hanks WRCEEHE I HE I 2, £H
BHET (Vv RSA, BR) T4 704 =P ) —HO Ay
&V, b (EBEIER, B 2 AT, FPSES L X
HRETCKS LT L, BUMERA 2ER UL, 24, B
s LORIBE S ARICRGERETC, BB 22711234
Bl MBI 3 ¥ 124 5EILT, TR ERBIMERRA % E8L

L.

BUNERA % 2.58g/ml AR 2D v (forskolin) (RIHIEE,
KEE), 25ng/ml ~ v A LB &K T (epidermal growth
factor, EGF) (Upstate Biotechnology, New York, USA),
10ug/ml 4 ¥ A Y v (insulin) CRIFEAEER), 100847/ ml 2= v
v G (BHRBE, BR), 100ug/ml 2+ LT b =g oy (BLEL
B) BIUCL0% X -+ £— 5 4 (NuSerum) V (Becton
Dickinson Labware, Bedford, USA) #&1 £~y 245tk —
7' v $ i (Dulbecco’s modification of Eagle’s medium,
DMEM) (Flow Laboratories)/HamF-12 (Flow Laboratories) %
BREBE (AT, R~ - €3 258H0) B SR, 5%CO,1 v
FaN—gx—§T 1 BE, PR,

W0.3%BTHME IR 25 — 5 v 7 A (Cellmatrix Type
LA, $iB+ 55 ), 108D DMEM/Ham F-12 &84
2.2% NaHCO; % £ 0% 200mM HEPES (RI¥#13) % 2 1;
0.05N NaOH ##xEhEh 8:1: 1 DEETRFIL, Fhi
MR (B 59mm, Corning, New York, USA) 1= 5ml A
L, #aAb (BHL) 500 4 COBRE (=8, KR) w—h
HCRAE LT, RiIC 1 BEREERES LMt GR2E, &
BEE, FFPIBIEE, REBETO 4IRS, UT4KS) v
Ty PEACT, BRBEFE LTS~ vy Em (P
B BICHEL, STCTY L Lictk, IREEL T 7. &
B BB, @M 2 8N CRRZEKE
VYRR THRELL. REL, FHERT, IRERTIIAK
SORBBEF S, BEREEMEA TR LEE, ERT
B85, FFARRER (FPEEY, RAESEY) OREBHEE cI2
EEBIA 3~ 5 B ¥ TILIEER kA O BRE 2 VB KR &
DSEAT LTV CHERBS 1 BE~108 B CRIERMAAS L
IO A REIICECDO ¥, BUBTESNEShB Z L
PIg IRV E VS HBRBT . ZDkn, ARBRTIZLIT
VIEHALER 2 &0, MREEBKS B~ | @M B iiEe
FEHET T, BRBEA LMEAMBRORBEAE SR b e

Clipping

Hepatic vein

Inferior
vena cava

Inflow
Cann ortal vein

Collagenase solution

I

Fig.1. The diagram showing the method of collagenase
perfusion of a normal murine liver to prepare the biliary

tree.

graft-versus-host disease ; HGF hepatocyte growth factor; ICAM-1, intercellular adhesion molecule-1; IFN-y,
interferon gamma ; LFA-1, lymphocyte-function associated antigen-1; MHC, major histiocompatibility complex
antigen; PAS, periodic acid Schiff ; PBC, primary biliary cirrhosis ; PBS, phosphate-buffered saline ; PNA,



= —hLBOFERE A I EE Yy PERALTYAERT L
kL, EEREEBRSORT, OASELHET .

I. #REE

JEEE, AR, FFMSEE, RSB &MRERC B
T, BHRBMEA X D IEER RS A e BRI
FEER Lic. HMEAHS TRMEMBEOBADOLWIHERER
R D 2 H B BEEMAFT AR D bhte. ZOHMEAHEZE
BEHGE T CRIRMNC LB & & J98R 3mm KOOI ) b IR
b, Moy BEL, REELT . HUEERTR
10% % — « £—F & (Nu-Serum) V O 0 1210% 4 B4 R ME
(Gibco, New York, USA) & MiFiEHa BV T3 BEM SR
Totz. AEOBRFY SEMECEYEL, B, KIEYE, I
FIERIEE TIXIOR 2 T, REMIEE 6 A THRELHIT .
M. 3XRTHEE

RfsERY 3EMTY, BN (= v 7=V ) RRBICEL
IEEREEMRE (AXS) 2 XA LY vy 2y b THER
MAsh, HEEL, FEE (50ml, Corning) W2 At , 10001/
mt 54 A—F (AREE, AR 28C=7 7 r—YBR%
EX, BmHLTOSMA v -2 —~HNTEESR (v F
$ %% — PR-12, 247 o 7, HE) EECTREL, Y151
(L LT, BT H A >y RS Hanks R ERITECHEML,
&0 (800rpm, 54D L, EEMAO 2B L. FEAKY
WA, XB120.259% + U 7~ (Sigma) £0.02% D EDTA
(FIYEMIEE) #&teh v 7 AARE Hanks & (P UV 7~ VBK)
ZISHEEA S, Mt oI e, MESHEmLsZE
CEh b)Y vREREEEIRLE, BOEROL, LES%
WX, LBLAWEYRS|HE, Hv v ATE Hanks BE R
mUT, #H#L, BEEOL, MBIW. ZoRBEmcy v
Ewring, +owEME, SR (8 3.5cm) 2 3ml &E
AL, 3TCTE{LX®. O LICmMBERLHYERELTITC,
5%C0,f vF 2 _— &% - T 3 BMbic - THEFEL, ALHZEE
BT CREFICEZE L. :

V. 4>4—7x0> -y (interferon-gamma, IFN-j) 7
MCLDEERBBFSHFE ISR, 771 EIUH
A S FORROKR

M T 3 BEESEL, BBz vy 7y FREBIEL

oM R L ORISR (4 K5) kW, M=
% & IFN-r (Genzyme, Cambridge, USA) % #/fn (5008 {2/
m) L, SHEFAIL. EAM R IOREREIKRT
5.

V. B¥EREREROMIEER

1. MR

(sr#eimia)

AREZETCIIEB L 28, AR CTIRIEHDEER

LR (4 RS 2 AERE L10%EE AL < ) v TL8kK
MIEE Ui, TR AEEATA AL, 574V
A%, WYL, DARER UL, ¥, 3KRTEBETIINE
3HE, 18E, 288, 3BEDC ARG OEERERAY
A=) VvCIAMBERELE, 2574 YREL, WHZF
8L,

#l

CREE AR

30~35g D= Y A% = —FURRET CRHMEEK, TA#RIKY
UL, RMEXRT, FE, KEYE, BEXEBCHHL,
MY Lctk, A=Y VEE, T 74 YESEOFEFRL
7.

ZOPREAV, HE B, BRCHRREOEEROE R
YBRETERDECT A2 - EABER2 YR Y » 7
(periodic acid Schiff, d-PAS) ¥, 7 /A v 7 v &F (alcian
blue, AB) pH2.5 J % 4T~ 7-.

2.7 NRZINLTFTVARTF X -+ (gamma-glutamyl
transpeptidase, r-GTP) D3

y-GTP Hufa % Rutenberg HWDHEICHE U THT - 7o, RS
#A IBPEFT, 2v L=y M RREBIELAXSOBE
REEfar sy r—EREL Y Y VABIRI D, TR
Bl L, [Ha>—yv (HFHEYSF V) TEHALEL
Lab-TEK # %+ v X — & 5 14 F (2well) (Nunc, Naperville,
USA) b LT, mEktc, 2:8MsEE L. ®iz80%
=g =A% | BEEERARRABZLECIVEEL, r-2 Vi1
NAd-rFFF2F T FILT I F (rglutamyl-4-methoxy-
2-naphthylamide) (Calbiochem, San Diego, USA) 2.5mg,
pH7.4 Tris #2E7¥% 5.0ml, 0.85% Nacl ¥ 14ml, 7'V v 27V
v (glycylglycine) (FIYEMZE) 10mg, 7 » A + 74— BB+
b (fast blue BB salt) (Sigma) 10mg 2 57c A REIEIZITCT
504>F/EH &4, 0.85% NaCl #H C¥E#, 0.1M BRERSH (Fn
YHER) B Y 2 0 REB S, £EAEK, REKTHREE,
AFNTY) —=VTEBREL, ALK, r-GTPOEK=2 v e —
NELT, vy ABEEBRORBE 2 ERA L.

3.5-7vE-2-FFF vy Yy (5-bromo-2'-deoxyuridine,
BrdU) % A\ 7z DNA &5 (S 1) #fao it

F 3 v (thymidine) ELETH 5 BrdU XFHWT, 72
V—¥EFF v -t F v & — EFE & (avidin-biotin-peroxi-
dase complex, ABC) i X b, BrdU O#%EREX T\, EE
Mg S MR OERELXRE L. 2Eh, HRERLAE
EREEMRE 25y — QB LYY T VAEI LD, |
Mas—»ruwiBMLi Lab-TEK % v A—2A 51 FET3
HREE L. S\ TESERKIC 0.1mM BrdU (Extrasynthes-
e, Genay, France) #¥inL, 37CTOOLEIFR I ¥,
00IM vV vERREZE 4 B &t K (pHT.2) (phosphate-buffered
saline, PBS) T, 80% =% / — L THEIE LK. HWT,
PBS Cik##, 2N o HCl BT MFA S ®. 0.3%8
BHLRFIN A &2 7 — A THENESV VX - R RESE,
PBS Te¥ Liz. 08, FEERFICHEIEDD, ERLFEM
B (7ray, BR, IFFR) LERS e, R L ki
LT% v b#i BrdU #i{f (Biosys, Compiegne, France, 250f% %
R *SEC2RERESE, 2&HkE LT+ 5 viLH
S v + 1gG #iE (Vector Laboratories, Burligame, USA) T30
HRIGXE, ABC B L0.005% BB LKRMS 7 3/ Nv s
Vv (3-3'-diaminobenzidine, DAB) (Sigma) MLEIZ X » THE X
R, AFAT) - VTERERTL, HAL, RELL. BEH
RIZERRE LI000EOERMIRYBEEL, BECHRAEZH

peanut agglutinin; PSC,. primary sclerosing cholangitis ; SBA, soybean agglutinin; VCAM-1, vascular adhesion
molecule-1; VLA-4, very late antigen-4; B8, BEFHEME ; FFFTREE, FPSFARIES; RMEFEE, X

FRERRT P/ LR A
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ol R ¥ TR L.

4. REHEBEHERE

PR E RAROBERMRS L CRERERD 5 7 4 vEEY
Fx BT, REARLEHRICY A & 55 v (cytokeratin,
CK) Z-622 (v FH v > (VA F) #F5F viitk, DAKO,
Glostrup, Denmark, 300f%%F %) 3 X 0O' CK A-575 (¥ +FHe
b7 5 F vHils, DAKO, 300 HR) ORBELHRE L. Bos
57 4 vl % PBS THEE, BMLKRMA 5/ -V TR
B~ A% £ — o LiE XY, PBS TS, EHRERG
fREDd, EFIUFEmMELXFRI®L. kil kiitko
Z-622 BLU AST5 Hifs 2 FER T 2MERIGE R, 26kHithe
LTEdAF ALy FH Y+ 1gG #i{k (Vector Laboratories)
TS RIEEE, ABCE:& DABAUBIZ L » TREBEI ¥, ~7
PRV VERIZAFLSY -V THEEEERT, HAR, &
L.

5. V2 vBRtE

MR ERROBERRES IOBREREZD AL <) VESE,
R57 4 vEBTRERAVCT, V2 FVvRAKHOBRR YT
fo. FRE LV ZF VIR FY 3 2= 2L 2% v (Dolichos
biflorus agglutinin, DBA) (Vector Laboratories, 100fZ#58),
¥ —J y Y L2 F v (peanut agglutinin, PNA) (Vector
Laboratories, 50 & R), £ 1 X~ 2 L 7 & v (soybean
agglutinin, SBA) (Vector Laboratories, 100f%Z ) ® 3@
5. WThbedF A bLicb D Buic. B 7, v
& PBS TH#E, BEMEKREMR 2 -V THEMS LA
FUH—ERRKEIR, PBS THEHE, BEFRL-EAF v
vz w2 RET2HERIEE 2, ABCiL DABAETH
Bl BT~ MY ) VTBBERTV, HAL, &
Lic.

6. EFEME (BH WwEE

MAREBREEY SEWT-BEERLEME (4X5) &3
AR SR THEL T - IBER LA (4 K5) %7 L i
TEMEYILT, 4CD2% A E—ATAFE F(0.IM, # =
CABRBER, pHT.4) TOLMEBEE L, REHR T 3 Ek
®, 2%+ 2 v ABMTEONEEEL, BoZk, =5/ -
ARFITHAKL, =HvaERL, BEDALER L. T
BEfEY S v i s = vEBHRO 2 BRAYITG, FOBE (Bl
fERT, B CHEET-72.

7. IFNy e L2 TEMEBESHKE 2 92 1, 7521
BIUEES TORBROKE

SHME IFN-r 2EHZ R 4K S DORR I & OHE (i 2
RrdihRer gm0 L, mEHaES OCT.
Compound, Tissue-Tek, Miles Inc., Elkhart, USA) i/@H L,
BHREBRTRBECHESR, 7VA4R 2y b (A2 - =3,
HIR) T 5um OFEAEEIE R EM L. RICERT A% ABC i
Wb, TEMEABHESE S M (major histiocompatibility
complex, MHC) 2 3 A [ (54  HiwY 227 5 = | Hitk,
ER-MP 42, BMA, Augst, Switzerland, 50{%% %) & MHC 2
FAL (79 MA=v A2 52 1#ifk, ER-TR3, BMA, 50f%%
), BESFCTHAMABESE S TF 1 (intercellular adhesion
molecule-1, ICAM-1) (¥ v Fi~w =% ICAM-1 #itk, BSA-2,
British Biotechnology, UK, 100 &) & M EE4F 1
(vascular adhesion molecule-1, VCAM-1) (3 » M = @ %
VCAM-1 #1456, M/K-2, Southern Biotechnology, Birmingha-

m, USA, 255/ ) ORBOKE L, DA% 4C4 %17
FALT AT (EHLE, 7RE) v&tL PBS TUHEE
B, %L, BELKEMNA X/ - A THRESL A+ 5 —
CERHETE &Y, PBS Tk Lok, SRERRIGHIED %, E
WLFOFELEBIR. R 1 kiE2EEC 2 BERIE X
®, 2RABELTEFF {LIUER T » + 1gG Hilk
(Kirkegaard & Perry Laboratories, Maryland, USA, 100{£%
) TIHRIGS¥, ABC 5+ DAB B THE IR, 2F/L
TV = VEREANT V) UTRRERT, HAL, R
L.

SHLIEREYH 2BV T, SENRERIGE (pre-embeddin-
g ) KI2ABBECHRORERICODVTHRE L. &5
RURZ S ZHAL a7 AT e FERTEER, BEELKEM 2
B =MLY REERL ;R - kiR, EEILE
mEEER SRR, &1 AiEr B C2RMRIGI 2.
BECT 2RI E LT_A A F—FEHBOERS » b
IgG #ifk (Kirkegaard & Perry Laboratories, 100££%%) <30
SRRIEE ¥, DAB LB THRAEIRL, WK 2%+ 2 374
BTeaEEEL, BoZkl, =2/ —LRFITRAL, =
RYMEL, BEDA2ERL, BEABECERY T,

i, v AOHE CREHRAY, FrSBEY), QIEY, 1B
BORBYUHLFELC, ARICMHC 2521, 7521 %
IOV ICAM-1, VCAM-1 ORI 2zt L.

VI. b FER ERMEROREE

BAEOZECTHBECYR L BEDO— R4 Z4AEKE T
T, HRBZLETHETAR, BEHE, BETESY I8
B, MOLT, BUVEBRARERL, Sk b ToREES
2 BT - 72, BBV ORI O IRE E AR O L B B
o BRMCEIECT IR, o v EmcBEL,
2.5ug/ml & A =Y v (forskolin) (FIYEHTZK), 25ng/ml & b —
Y 2 v ¥ 7 v} EGF (Upstate Biotechnology), 10ug/ml & + —
Vaver v vAY Yy FXMIE), 10086/ ml <=
v G (BHBE, B, 100ug/ml A b L7 b =4 > v (BB
), 10% 4k M (Gibco) %41 DMEM (Flow Laborator-
ies)/Ham F-12 (Flow Laboratories) 5§ % 2 B8 L TR
BRI » 70, MEfUSR UCBEE MY 2L i s & 37
nRICAZ4 2L, <57 VUl BYUL, UAYERL
7z,

RIZB5 7 4 YPREEGT, ABCHEIZL D, & EE
FEEMRICERBEBEI N T APEET 4 AV D
CK7, CKIS i oW ThET Lc. 1 &¥fifhe LTik= o Aaffe b
CKT £/ 7 » — 3 #1{k (OV-TL12/30, DAKO, 50{£%F®), ~
v Afie b CKI9 =/ 7 2 — gtk (BALT, DAKO, 5023
PO &, 2hHIBELT, ExFvikv <~y = [gG
(Vector Laboratories) % {(#5] L 7z.

MREE L HE LRl e b -V 25w+ IFNy
(Sigma) & B M IZ 500BAz/ml &7 B X HiciRinL, 3 AR
ELl Riewy ARERERMBRER CFET, BREDA%
fEBL, ABCHic X b, TEEBBESHFRTHS MHC 7 5
I (=% A$Lk + human leukocyte ‘antigen-DR a, HLA-DR
a ik, TAL-1BS, DAKO, S0fE#FR) L EEHLFTH 2D
ICAM-1 (= v 2 #i e + ICAM-1 # {&, BBIG-II, British
Biotech, Abingdon, UK, 1000f&% ), VCAM-1 (= ¥ x# & +
VCAM-1 #itf, BBIG-V]I, British Biotech, 1000f5Z%) O %3
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Fig.2. Murine tissue specimens for explant of primary culture of biliary epithelial cells on collagen gel. (A) A biliary tree made
by perfusing a normal liver by collagenase and removing liver parenchyma, (B) A common bile duct, (C) A gallbladder

Fig. 3. Histologic findings of murine tissue specimens for explant of primary biliary epithelial culture on collagen gel culture.
HE,
X 200. (B) A fragment of hilar region of biliary tree contains a large intrahepatic bile duct (arrow heads).

HE, x132. (C) A
tissue specimen of common bile duct (arrow heads) which is lined by a single layer of biliary epithelial cells
tissue specimen gallbladder which is lined by a single layer of biliary epithelial cells. HE, x80.

HE, x100. (D) A

(A) Tissue specimens from peripheral region of biliary tree contain several intrahepatic small bile ducts (arrow heads).
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oWTHRE L.

& &=

[. s

a5 5 F - HEETE L DK 2X 2cm KD/ N IR 18
B EAHE (K 2A). REFEMET CHEE ¥ FRBH O
KA & PR o, BUMBRRA & L. &2 FlkER LA
MREE R L UHRHEE (X 2B, C) M) L TR U < S - 2 17
Wi, 2hbo—#% HE A nER L, WFhie
L4 4 DBHEHRKSICE CBER LEYEATWB I L%
R L7 (K 3A, B,C,D). ZhbOf/MARGE BB EA &
L, 7S BB L, 58 L (R,
MRERBBEIHB LD, YA EDOEBEBRESMHD,
FEER LMD > — MROBEIEE I AL (K4). v,
RO R SRR TSP P

MRale S OMERMROBIEOLARD i, Fiz, Lhis

SHROEEIFEINLWEREBEALESRL. (K50
EEBEALIY, BERELERSOMES Ricd, Kok
h, BEBEANOERVHEER L T 2EAPHENR
Lo Tz (FR1). FPMEER BFFFIEds X OSRMSE) OIRE%R
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Fig. 4. The murine biliary epithelial cells (arrow heads) are
actively spreading and forming an epithelial sheet on
collagen gel from the explant (E). Primary culture of
biliary epithelial cells of the peripheral bile ducts on
collagen gel for 3 days. Phase contrast microscopy, X 60.

By — MRSV R EEER L, 2= — %L
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Fig.6. Secondary culture of murine biliary epithelial cells

obtained from primary culture, on collagen gel. (A) Biliary
epithelial cells of hilar bile duct cultured for 2 weeks show
a colony of biliary epithelial cells from explant (E). The
diameter of colony (epithelial cell sheet) is about 2 cm.
(B) Cultured biliary epithelial cells (6 passages) derived from
the common bile duct forming epithelial cell sheet show
cobble stone apperance. Phase contrast microscopy,
X 150.

Table 1. Primary culture of murine biliary epithelial cells on collagen gel

Number of Number of explants Frequency of successful
Origin of murine explants showing epithelial biliary epithelial cell
biliary epithelial cells tried (A) cell growth on culture (B/A, %)
collagen gel (B)

Gallbladder 12 11 91.2

Common bile duct 16 12 75.0

Hilar bile duct 27 6 22.2
Peripheral bile duct 67 5 7.5

Explants were obtained from five mouse.
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Fig. 7. Electron microscopic findings of murine biliary
epithelial layer of peripheral small bile duct cultured on
collagen gel for 3 weeks (3 passages). These biliary
epithelial cells show many microvilli on the luminal surface
(asteric), many mitochondria in their cytoplasm and basally
situated nucleus (N). Arrowhead, junctional complex; I,
intercellular digitation. X 4,000.
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Fig. 8. A multicellular cyst is developed and growing within collagen gel after embedding peripheral small bile duct of mouse
within collagen gel. (A) and (B) are cultured for 3 days, and (C) and (D) for 2 weeks, respectively. These cysts are covered
by a single layer of biliary epithelia (B) and (D). Phase contrast microscopy, A, C, X200. HE, B, D, X200.
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Fig.5. Histlogic findings of cultured murine biliary epithel-
ial cells of hilar bile duct cultured on collagen gel for 2
weeks (primary culture). (A) The cultured epithelial layer
is monolayer and the epithelial cells are cuboidal or
columnar. C, collagen gel. HE, x400. (B) The luminal
surface of the cultured biliary epithelial layer is positive
for acid glycoprotein detected by alcian blue. C, collagen
gel. Alcian blue pH 2.5 stain, X 400.

Fig.9. Cyst wall of multicellular cyst from peripheral small
bile duct of mouse cultured within collagen gel for 3 days,
showing a single layer of biliary epithelial cells. Many
microvilli at the luminal side and interdigitation are
identifiable at the lateral side. L, lumen of cyst. Electron
microscopy, X 1,200.

MicEbhEBROMR LD (K 8A, B), SEHICERD
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EL, HIECTEFER, Rec X REEIhL (K9).
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EREEMRICTR B r-GTP 2Bl TH -+ (K
10).

V. BrdU #fBU/: S 2 ABORH

Lab-TEK ¥ + YA =R 54 FET3HRMKEZE LIRS D
RREREERMIED BrdU OE#RIZIBIE -5 48.6%, LIRS
EEAT.8%, FFMBEE EEN9.2%, KRR E F & »
7.3%TH o1 (K1D).
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Fig. 10. Cultured biliary epithelial cells of peripheral small
bile duct of mouse on Lab-TEK chamber side are diffusely
positive for r-glutamyl transpeptidase (r-GTP). Histoch-
emistry for y-GTP, x200.

Fig. 11. Several nuclei (arrows) of cultured biliary epithelial
cells (derived from hilar large bile duct of mouse) showing
clear positive stains for 5-bromo-2-dexyuridine (BrdU).
Immunohistochemistry (ABC method) for BrdU, X160.
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Fig. 12. Several phenotypes of murine biliary epithelial cells cultured on collagen gel. (A) Biliary epithelial cells of small bile duct
cultured on collagen gel for 3 weeks are diffusely positive for cytokeratin recognized by Z-622. Immunohistochemistry (ABC
method) for cytokeratin and hematoxylin, x400. (B) Biliary epithelial cells derived from hilar large bile duct cultured on
collagen gel for 3 weeks show focal luminal staining (arrowheads) for Dolichos biflorus agglutinin (DBA).  Lectin
immunohistochemistry for DBA and hematoxylin, %x400. (C) Biliary epithelial cells of small bile duct cultured on collagen gel
for 3 weeks show focal cytoplasmic staining of peanut agglutinin (PNA) (arrowheads). Lectin immunohistochemistry for PNA

and hematoxylin, X400.
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REEBRC RO TOMBORIBELEIMS & 5 CEROREEMN
Rbhiz (R 13A,B,C). LiL, VCAM-1 0XBIRES hir
Pofe. REBFCIABEECTIEIMAC 7521, 7521 %
LUICAM-1 DERMBECED Sh, $riES & KR
WRWREARSh (R14). %4, IFN-r BmsfFbh T
RORNERTIIV )T 5 BER EERICE TS MHC 7 5
A1, 75 A018BIVICAM-1, VCAM-1 ORBITEE I hir
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VAN, B, BRI OREBOEREII ¥ AT AR
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Table 2. Expression of cytokeratins and lectins binding of murine biliary epithelial cells

Origin of murine

Cytokeratin expression

Lectin binding

biliary epithelial cells 7-822

A-5T5 DBA SBA PNA
Gallbladder in vivo + + H # +
in vitro* + # + + +
Common in vivo H + H H +
bile duct in vitro* ++ + + + +
Hilar in vivo 1 1 1 1 =/+
bile duct in vitro* + + + + +
Peripheral in vivo + —/+ —/+ —/+ +#+
bile duct in vitro § + H + + +

DBA, Dolichos biflorus agglutinin ; SBA, soybean agglutinin; PNA, peanut agglutinin.
*, primary and 2~10 passaged culture of murine biliary epithelial cells: §, primary and
2~6 passaged culture of biliary epithelial cells: 4}, diffusely and strongly positive; +,

focally and weakly positive; —, negative.

Table 3. Expression of MHC class | and class [ antigens and adhesion molecules on cultured
murine biliary epithelial cells with and without IFN-r pretreatment

Origin of murine IFN-7 MHC antigens Adhesion molecules
biliary epithelial cells pretreatment Class 1 Class I ICAM-1 VCAM-1
Gallbladder in vivo — — — —
in vitro* — - - — —
+ T A +/4 -
Common in vivo — — — —
bile duct in vitro* — - = — -
+ +/4 +/4 +/4 -
Hilar in vivo — — — —
bile duct in vitro* - — - - —
+ + /4 +/4 +/4 -
Peripheral in vivo — - — _
bile duct in vitro* - —_ - — -
- T +/4 -

MHC, major histiocompatibility complex antigen;

ICAM-1, intercellular adhesion molecule-1;

VCAM-1, vascular adhesion molecule-1 ; IFN-r, interferon gamma: *, primary and passage culture of
murine biliary epithelial cells. -, strongly positive; +, weakly positive; —, negative.
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Fig.13. Expression of major histocompatibility complex
antigen (MHC) class I, class I and intercellular adhesion
molecule-l (ICAM-1) on cultured biliary epithelial cells
derived from peripheral small bile duct of mouse on
collagen gel for 3 weeks after treatment for 3 days with
500 unit/ml mouse IFN-y. (A) These cells show membr-
anous expression of MHC class . Immunohistochemistry
(ABC method) for MHC class | and methylgreen, X264.
(B) These cells show membranous expression of MHC
class I. Immunohistochemistry (ABC method) for MHC

class 1 and methylgreen, X264. (C) These cells show -

membranous expression of ICAM-1. Immunohistochemis-
try (ABC method) for ICAM-1 and methylgreen, X264.
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Fig.14. Intercellular adhesion molecule-1 (ICAM-1) expressed
mainly on basolateral cell membrane of biliary epithelial
cells of peripheral small bile duct of mouse cultured on
collagen gel for 3 weeks after treatment with 500 unit/ml
mouse IFN-r for 3 days: N, nucleus; L, culture fluid.
Immuno-electron microscopic study of ICAM-1, X%5,300.

Fig. 15. Expression of human leukocyte antigen-DR (HLA-
DR) and intercellular adhesion molecure-1 (ICAM-1) on
human gallbladder epithelial cells on collagen gel (3
passages) for 3 weeks after treatment 500 unit/ml human
IFN-y for 3 days. (A) These cells show membranous
expression of human leukocyte antigen-DR (HLA-DR).
Immunohistochemistry for HLA-DR and hematoxylin,
%320. (B) These cells show membranous expression of
intercellular adhesion molecule-1 JICAM-1). Immunohisto-
chemistry for ICAM-1 and hematoxylin, X264.
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PBC 0EEBAETIXESF S T & LT ICAM-1 L
VCAM-1 HEBELTWA Z ERHRE IR TV DY, ICAM-1 B
IO VCAM-1 REDEHRBESr 7V VBN AL VSR D
b, BEHFTREE I/ 27V v 7 >3 ) —BET 2.
ICAM-1 TRIET AV vABLED VT & —13 ) v -BRkEEERE
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EH K 1 (ymphocyte-function associated antigen-1, LFA-1)
T, ¥, VCAM-1 BRETH v 27 % — 1 LBHHLE 4
(very late antigen-4, VLA-4) T# %*%. PBC DEZIB% R
ik LFA-1 ¥721% VLA 238# 0D T fifangEman®e, T
Ml s BN BEFER) L OREGEIE ICAM1 &
LFA-] OfEAB LU VCAM-1 & VLA4 OfE& NEERBE|
EH-TWEEELOND, 4H, IFNy 2FH LTS
VCAM-1 ORBIIFHE I hich -h, BEBETO
VCAM-1 ORBEOFE I OEF, 72 & 21F IFN-r s o
BOHA a1 vHEELTWEDhE L. 7,
Osborn 5™ e } BEEROEZEMEREMELHWT, 1 v
& —rm A4 % V-1 (interleukin-1, IL-1) ®EEHEIER F-a (tumor
necrosis factor-a, TNF-a) ¢ VCAM-1 ODXEBERFEIN D = &
PRELTCE. ZhbORERTOMBEME, *4, M
LV A b AL VIR EOEEYE L OBEMNIL, SEGE Lk
BRIZED, XDELL, ¥/, BHCREEEL IO L EP
s,

R F OEBERR L FR, BEEL, MRRE%T S
TEMHR, SHRBEADYA AL VEREML, Y ATO
RRICEHU L REE B2 ek, 2oz sz, et o
PERTORSFERLTETH D, I5Ice F OFRESS
TRHERMICEE TS PBC R PSC i FDREDHKEBES Y, &
BERTRETEDLZLRRELCD

# E)

1. Sle/ICR = 2% F\C, B, KR, FPmES,
KMFBEEOMEFHES215DHEER FEMBROEY (I
R, MR BELTS> LRI L.

2. EREFMROMAEREY 25 —» v L - TfF
W, MERMROBAOL W ERE S5 558558 h &
D, MRT2Z LI VEER RO BRI T L
fo. Eio, 3BMMBCHAL, IHTE, I, FFPIEIEEIR10
REET, RMESEZIZ6MRE T cHE LS.

3. MREEEL, W, MR, T, WThOLV<ADBEESR
EROBEFEMEL 25 — 2 v b h BB SRR R
BL, ar=—-0fLBTRIFR~FALROMELTL, I
BATRIREAMEELY TR L. BROEEIZIZEAL DA
ofs. FEERERMIL »-GTP Rt A OB M IC B ©
Botc. BRI IAERTRIEBACIIEMELBE L, M
B gEgBECREe e X0 A0, SENORERERE L
TORBEML T,

4. BrdU #H\ 7o S MM OB SIZ AL R8 TI2 IRZE |
K138.6%, MM EFIXT.8%, FFPIRRIRA i 2%9.29% , ok
R LR AT 3% T o7z,

5. REMREBRMIL =5 — 5 ¥ ¥ L NT 3 KThIC 3
THL, WIFhORLEBMED EF CHLA-BROBR LT
L, EERCEROIENEEI W,

6. FIEWREERMIL CK Z-622 38 X U A-575 1c 0N B Iz
MR R Uiz, 230083 L 7 &~ @ DBA, PNA, SBA 1012
ﬁﬁﬁitm—ﬁwﬁﬁ®%ﬁﬁwﬁb,%%ﬂ%%&ﬁwx
WO LN RREROERIIBEI NI -, EERTED
WX SR L BV o+ VREAEE (BEGERT) OB ke
B TIRED bhich 7.

7. BHiRic <y X IFNr %% LC 3 HRISELT5 2 &

WD, FEER LM REHEZILZME MHC 7 5 %
[, 27 AN BIOICAM-1 ORERFEB I L1z, HBEEHEC
IZBEETRVThORE L MIROHE & B M 2D
bhte., Fl, b MEEEROEEMEEZ & b IFN-y 2R
¥% &, AR MHC 752 [ (HLA-DR) % X0 ICAM-1 @
RELFEI L.

Db, =0 AB¥ERYIEEE, WIBE, FPMAE, kAR
BLBRHALHCAR ST, H40X5 0¥ FEMlayE
B ofPICEET 5 2 LITRI) Lz, Z DEEREIZEERD
BEROR GBI R OMEE, s, £ESmiEdy
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Abstract

Biliary tract is classifiable anatomically into four segments: gallbladder (GB), extrahepatic bile duct (EHBD),
intrahepatic large bile duct (ILBD) and intrahepatic small bile duct (ISBD). 1In biliary diseases, certain anatomical
segment(s) of the biliary tract are affected preferentially. Such preference may be related to the functions and antigenicity
characteristic to the levels of the biliary tree. In order to clarify the pathogenesis of biliary diseases, a method of long-term
culture of biliary epithelial cells (BECs) from several segments of murine biliary tract was established. First, the biliary tree
was prepared from normal murine livers by collagenase perfusion and mechanical parenchyma removement. Gallbladder
and extrahepatic bile duct were also resected separately. Therefore, small tissue fragments from each segment (GB, EHBD,
ILBD, and ISBD) were prepared with scissors. These fragments were used as explants and cultured on collagen gel matrix
(gel) for 2 weeks in Nu-Serum medium. BECs began to proliferate from each explant and spread as a sheet on gel. Some
portions of spreading epithelial sheets were composed of only epithelial cells without mesenchymal contamination and such
portions were cut and retransplanted on another gel secondarily. The subsequent passaged cultures of purified BECs were
done every 3 weeks. The cuture of BECs on collagen gel, derived from GB, EHBD, ILBD, was possible up to 10 passages,
while those from ISBD up to 6 passages. Histologically, the culutred BECs were of a monolayer with a cuboidal and
columnar shape. Secretion of mucin was hardly recognizable in their cytoplasm. +y-glutamyl transpeptidase (v-GTP), and
cytokeratin detectable by antibodies Z-622 and A-575 were expressed in their cytoplasm. BECs of each level were focally
and diffusely positive for bile duct-specific lectins, Dolichos biflorus agglutinin, soybean agglutinin and peanut agglutinin.
Ultrastructurally, microvilli were dense on the luminal surface, and junctional complex and interdigitation were identifiable
on lateral sides of BECs. Their overall morphological features were similar to those of in vivo BECs. Isolated and purified
BECs were sucessfully cultured in collagen gel matrix and they began to form multicellular cysts after 2 days and their lumen
gradually enlarged. After addition of interferon-y (IFN-y), major histiocompatibility complex antigen (MHC) class I and I,
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and intercellular adhesion molecule-1 ICAM-1) were expressed on the primary and passage culutred BECs. There were no
differences between the four types of the culutred BECs as to staining patterns for mucin, y-GTP, cytokeratins, lectins, MHC
class I and IT, and ICAM-1. Human gallbladder epithelial cells were also successfully cultured on gel using the same method
and they expressed MHC-DR and ICAM-1 after stimulation of IFN-y. This novel culture mehtod of BECs from the different
anatomical levels will offer a useful tool for investigations into the physiology, immunology and pathology of BECs.



