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Wb b THIBERE" B3 AR E SRR
—MlRTE, MRBESIO S vAT 44— 3 v
WA F 7V 7 7 FER O & iz —

SRAPEERELPRELE —RE CEE | PBEHiD)
R B3 & -

PR R O R AL T B 2 HIIE b3 /TR 88 o0 IR R & PR DPNEMEELRSEHTHD. OIS
3, RISHICECEBES T4 < OFFEERES TN LIRS HAe L3 h, fE5k, T ORIRE B HA XIS R T RIS L X
NTEL. UL, REDREEBLERS FENEOESILE, IOBEREFEORESNERENBOEESATL 3.
SE, ZBBIFIHEREEEE 12080 bR S Wi A RIS EIRET, SHEBIF S LUHRET (k<) VERAS T 4 vaEEEE
ERREIT) 2RI, ZhbBEMBTORERE L T ORELNERS R LD THET S, MRRBEOLEILE, ¥4 + »
7 % {cytokeratin, CK), L FIEBIEHR (epithelial membrane antigen, EMA) D& &EReE T b Tu, BB B LT B
MEFBUBIR (argyrophilic nucleolar organizer regions, AgNOR) DEMACZHRE & BB T (proliferating cell
nuclear antigen, PCNA) DEERE, EH#KA~1 7Y » FHERKE (n situ hybridization, ISH) 12 X b c-mye DEBERLBE L
oo Ei, WHEEIO PSS VAT 3= A~y o VICBIE Lz A P A A VTHBVI VAT 4 — 3 VIEBRTFTAY »
(transforming growth factor-a, TGF-a) L D Vv 7 % — (LEREEF L €7 & —, epidermal growth factor receptor,
EGFR) 2 BB AT Rl 48 b B Lis. ERSASSIT & b B4 e 4 T R E R AORRIRAE L AR BRI e
FERBMMRRRE L1 2 4 LB, ERMMEEE, TRMREMNCED bR, BE Licgfitihbhic., —7F, SEEEMMER
BIX, LI UWEPIIRER B 0 BF AR & A, 7o fFAER SR A BT 5 BIC it U, BB R (primary biliary
cirrhosis, PBC), R (LM% % (primary sclerosing cholangitis, PSC), FARENEREE, 74 = — VHFFEIEE, BENR
WEITERIE, FAREE, FEL, SRS ADOES TF « DREICRE 2T b i ERECETARE I, THY
MIEEWCIZIBER CK & EMA OXREMRL LA, FFEBMMIEE T EMA BT, BEH CK ORIz R — THh -
7o, MBI ORI X b, Bk L= ERHMMEBE TDO AgNOR %5 L 8 PCNA B, EXFOMREToAEHCE
FERMETSH»7. PBC 31108 PSC TR SR I E R MR 2 T 8 TE T i 28 Ao 1o, FREEWBE 18 M B BT 4
’CVJQFE@B’JH‘EHLMTK%FL%&ILJE%T Uiz, ZORGCEHUES IOHEHEESROKRL 0, THIMIBSRE D, B
MiEE LR E LBEOBRERSD D OEOMEL X230 L E2 bAt:. —J7, FEEZMMIE IR S L L
TRAFLAERFAMEHEL, kO 2B HETEL. T7cbb, PBC = PSC TRONIFEFIOMABE L, HWIEMINE
<o 70 Y VERBOFMR L OMBER BEEEIEE) KX 2B Lot &r sh. =77, BYER M5
EURETRONLEEHMMIBER, BEEEOEYE-THD, FIRERE D EEFMias B L >oM4E+ 2108 -
RORESEIE X bhic. BERET, /ERRY, EHAIRE & L OIEERWMIREIC, TGF-a & EGFR 0B %%
RO, Fi, voRE YT R, PERCIVEFRIZET S TGF-a DIFEXWRCTE. ¥4, ISH #H\ 72 TGF-a
mRNA DB T, ROF DR« D g & > v S =B mRNA ORBEH D708, RS LEICITE S M SRR D
Mote, TNHDORRID, FHRB IV Y » 2 —HBETESL XN TGF-a 2%, TR I ORE EE D EGFR # 4 LR
ERCIERL, NERIEE S L OHIIRAE ORI % 723 ESERIZE S LTy VBAEMSARB AN, Uk, REFERCAS
NAHBEMBEC, MAVE L MREEC L 280315, BEORE FIcHET 240 LR DOEAER L 5D EnH
BIEBWDhLirot. ZRALDFEDREE TCFa 2 ELEADEFOMEEINTE X nix.

Key words intrahepatic bile duct, bile ductules, bile, cell kinetics, transforming growth

factor-a
FABERE, B, KHEY, HEERE, E=EE FFEIRRBOPIREL & MR A CREAET ARER S Thh, =
B, MEECOEEIN, £40 U VISR LT R B 7 b VARAORERE L LT, RIEEMBHEFFES (primary biliary
BLRE (BB IZEB) 2R bhb. Flxid, NERES, cirrhosis, PBC) DIEHEIE( BB BM & 47, CEUBMITA

SERL T E1VA22A %A, FRL T E12A 280 8

Abbreviations : ABC, avidin biotin peroxidase complex ; AgNOR, argyrophilic nucleolar organizer regions ;
CK, cytokeratin; DAB, 3, 3’-diaminobenzidine ; DIG, digoxigenin; EGF, epidermal growth factor; EGFR,
epidermal growth factor receptor ; EMA, epithelial membrane antigen ; ISH, in sitw hybridization ; PBC,
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OFF s IRESREE RNREBWTH H , FRERETPOXRUEE
TIRERMEE (LM ES A (primary sclerosing cholangitis,
PSC) DIgHEAEN RS AT NELE TORERIES BT &
PRENTH S . EHIMEFREE LB NEERITC > BEE
R NERIRE L TRD b A MR/ N ERMEE L
FERMECTERINAEMEETOMCMEL, TosT, i
M EEET ARG II~NY) v IIEELFER TV B, ¥
7o, ZORESIESORE EEYETAMNOFRBERS
=, T4 ORISREE B\ THAE D 5\ RAE EOBE(LE R
+. FEFCIE, fRS2Z7Y Y VAR I ~2@Rh5E
EThHBHN, FOFCETIE, MBEORECHEI R LD
I LR B b, Bx OBEDHE REIEERE) " w it
5. fEk, O X3 TMBEHEIERRNTE(LESR T
o8, WE, FORBFNLESIELEROTCET PR
BERTWA, iz, TORBRENEEC L), BEOUWEL
ERAREEE L, BROTEYE S TEERCEE T s EER
PIKIIRAE £ 12 2 - X R T 2270, ERIMIRE L, AERE
B, AR, BERE, 7o EIFRERE, RO
PBC % PSC, &5k 4 DIF/HREIZBE L T RENCH R
3 50 JEERIBMIIEE 1L, Schever I X% PBC HRifs
P T 280 PBC R4EBMTARETH A, 340
PBC THHET Y. F7, PSC OB RMEEIE BT,
L, 74 = — A EIHEREE, ERAKFEE L, FER
BB LA R e A LY LIiERER 3 A0
BIBEEDO 27c 5T, 4 + 7 5 F v (cytokeratin, CK) CHEEHHT
B & ORGEBLENFRREC I, Zhb 2BOMBE IR
THERBYHNERRLEEBFOEVREEEATVS. L
L, BEE TOR, ZhLMEEREOREYNERORER
B LT —SE L RERIEE bR T oo,

Table 1. Materials of liver specimens examined

A, MRBRERT O DO« DRBREERIEA TH
T3, FlzE, FE%s /I F7 ISR (argyrophilic
nucleolarorganizer regions, AgNOR) D& %E™ - 85 ik
¥ (proliferating cell nuclear antigen, PCNAY® O f fF v
1, RAw ) VEEST 7 vEBYF TSR RAE
T, FEAROMBRBREET CLELIERVWLAT WS,
AgNOR %2 T, IRNA OFEET LV~ T H BT BN
eAFVEES Ny FELTAHRE A, MROEDARLMR
W L W BB R H T A%, £/, PCNA 1%, DNA R Y #
S—YODMBEETH), MERBHOSREME (G #) &
B~ABRE (SH) RHMOBA R LER L, fERETRIET
290 ki, MO S {LEIECERE TS L UL OEYNE
b TWAZENFALMPCIRTETCLS. FiC, Mz
R L OB SN HER &R TV 5 c-myc BB TIE, Mg
FERBIC 3 LCOER I mRNA ~DBEEXATHE L, MiaHE
BRTP. EE, TAV V=—FTEH S —TBIT STy
= v (digoxigenin, DIG) /s EF DI 74V b+ —TERB T m—T%
HuiBBoBREERNEII L2250, cmyc ¥ EDIER
=T D DNA ® RNA 2EBEIH L THEBAA~M 7V » P
# (in situ hybridization, ISH) THIHHIR D X 5> T&ET
Wh. i, VA M A4 VL, REIRE, SIERE, HERIE
I EDEEEBEORBLEHBEL OO TFHOBKT, TDD
HOWHAT &R CES - KHESATRUEIIELOM
faiEe o {bis CARMTAEATHD. Bic, BERTO—
DTHAEPSF VAT ¢— v ITHEBERTFT L7 » (transform-
ing growth factor-a, TGF-a) i3, bR ZERMz OB
B, SHexRETHY A b A v T, LEBERTFL TR~
(epidermal growth factor receptor, EGFR) IZ#& L TIEAL,
7 3/ EBEHI L EEEERT (epidermal growth factor, EGF)

Hepatobiliary diseases Number Average Sex Hepatitis viral
of cases age (yrs) Male: Female marker

Primary biliary cirrhosis

Stage 1 5 (5) 56.8 2:3 All negative

Stage 2 10 (4) 46.1 0:10 All negative

Stage 3 6 (2) 62.0 3:3 All negative
Primary sclerosing cholangitis

Stage 1 1(0) 56 1:0 All negative

Stage 2 2 (0D 65.0 0:2 All negative

Stage 4 2 (0) 64.5 1:1 All negative
Extrahepatic biliary obstruction 21 (1) 57.4 11:10 All negative
Alcoholic liver fibrosis 2 (2) 49.5 2:0 All negative
Submassive hepatic necrosis 12 C0) 44.5 7.5 All negative
Hepatolithiasis 4 (1) 57.8 3:1 All negative
Active liver cirrhosis 18 (2 §5.5 14: 4 All type C
Chronic active hepatitis 22 (5) 55.4 16: 6 Type B:C=T7:15
Chronic persistent hepatitis 10 (0D 48.2 7.3 Type B:C=1:9
Normal liver 14 (13) 59.1 g:5 All negative

Figures in parentheses represent number of frozen section.

primary biliary cirrhosis; PBS, phosphate-buffered saline; PCNA, proliferating cell nuclear antigen; PCNA
LI, PCNA labeling index; PFA, paraformaldehyde ; PSC, primary sclerosing cholangitis; TE, Tris-EDTA;
TGF-a, transforming growth factor-a '
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ERAK DAL ET L. B OBMRCHEESBYE &
Wi, TGF-a DRBE/FEINTE LYY, ¥, FlE
REDEENHBRONEK, BKkE LIORFZE TGFa O
BENTHIR TR0 LiL, BELETD TGFa DH
Fw20T, 2, 3OREP CHRBRIDHBL0D, BERH
D& Lt TGF-a DEMEMBEBOFMIRTIZIL IR T i
"R
KHETIE, BEFEERERICS D AMESEHEE LD
W, BRUPRE, REE, MRBEORITEIT, MEMEED
RESNER L MERFOBALT 2. 7o, HERTEL
<, TGF-a WEH L, A& cB13 % TGFa B L U
TGF-a mRNA O%H, #D L+ 72 —Th s EGFR 0RE%
gL, ¥BEHETO TGFa OBHLF>Z41CL D,
TGF-a 2R EEZFLE LR TOREROKREHED R
FREORICEDFNBERL R - TV D00 RN LD TH
&E+5.

MRELVFHE

. %

1. EFHB L ORRTIEERESE D ESEE
SIRAFEERE_FRE, SRAEEFHE N, BIE
THRIEER, EHRIRRE, BILHREREE (1985~1994 ) TR
BRINEEHEEREREEI29B LR E A AR
WREF, SHERIFE L OEIBFOFEGA % 1 A~ 7 BH10%+
YR~ ) VTCHEEE, 774 vTEELE, 404
T4 vEET ey 7 X 20KULED dum DYPIRRER LK.
MinzwEe, fER LT 0—8%, HE #fa, =%
DHEEPE, 7¥ v - ~w )RR, Fiz, AEFT
W, PORHREE:, BEh il A gEEH (0. C. T. Compound)
(Miles Inc., Elkhart, USA) @B L, + 0%, KEEE CHE
BLU-BETHRFLTRE, FHRIC Sum OFEBETHF 2 F
L7,
EBIAOEGFR, FHER, thhl, BERIUCHFLY 4
NAT—H—%R1CTRT. PHEGEREEL, BERMOCHEE
IR O BE T, IR £ TIz].5~10:8 (i
4.68) OmE VN EVIERRDERATH S, ok, Wil
I, BEEFFLF - TRELBLT-HEMLE TR T
%. PBC % X0 PSC O#¥HBL 413, Scheuer &
P & Ludwig 559 %EA L7z, \hd 5 PBC O HHUAEL
ok < B b N A

2. Bt

ERAFE SR B LUE—AR, BILHERE, B/ 18

Table 2. Materials of hepatic bile

AR (1992~1994 ) TREAI N fTrs & I/ B %ME %
BEx R LUicBED» SREEFNAYE F vy - o8 X UEMHI
BEENBHOETERHE Lic. BESNNOERK, F
R, MARR2ICRT. B, EREE TSR
AED 1 HIE, FRRA RBCREL 2.

I. FRRERONES S U BEMBEONE

FREERL, XECKBBFLNHBEFC2H9LE". %
WEE L RERRE, BREY, REBEEE L 0F0—kyK
ThHhH, BEFOEEENDD, AECEENEBERALIS.
=77, BRI REEE, /NERIEE, MEFCSEE R,
FREERA AR 100um LA kT, EHEOEGELET DMK
BIRAEB2 2, NERIBEIR, ARD 7Y Y ORI
HLEERRICBE TSV Y VDR O & 2B,
SHER 20~80pm T, FBIIREECPINRE: & T B IRER S &
Lic., MR YY) Y v H 2 I RBEICET 2R
BT, ERHBIUEEHMNERE L 25 L. Ticbh
H, EHMMEE T, BMET4~6EOET LEN DA LS
BB OERIHESRS & Lz, EEWMIRS, Bk
WA T D TR E M IR B S T VMRS & L
fo. SENIER, NEREE SAIEE LR OICRE L.

0. EFEZRACLERVORT

CK, EREMEBIEH I (epithelial membrane antigen, EMA)
DRFEFRELUTOML T o7, 7ok, CK 12, Moll 591z &
h, ZTFERIOCFELTL H19% (CKI~19) waitbh, £
REROEBIS PN T 5. Bl CK8.189m0~,
B Fpr#Rini: CKT, 8, 18, 19900 pig 43 L & AT
5. 4ME, /270 —FAHCKHHE LT, CKIO 14, 15,
16, 19 % @& 3 % AEl #i{k (ImmunoBiologicals, Costa
Mesa, USA)®® & CKS8, 18, 19 # # i+ 5 CAM5.2 # tk
(Becton Dickinson, San Jose, USA)®®4 %Mtz Lizhlo
T, AE1 (ZRRE EAIRR D 2%, CAMS.2 12 FF#ifa s & OVE &
EED CK #8#+5. £/, EMA 1, B4 0 EEMBCHE
T DRROLHRT, BELRCIFET 32, i
FHELIWHETH B,

FRREIL, 12060F0 <Y VEEAT T 4 VARG LY
AU, Hsu YL w7 ey v —ea 5 v #EAH (avidin
biotin peroxidase complex, ABC) 5 1T » 7. Tiebb&H
BG4 v, ARG E £ — R 0. 3% BEE K
BEKMAFAT NI ATAFET 2w e v L, 20523
BRI LERARERHIET 5 HEEy < mE (10SHR,
Vector Lab., Burlingame, USA) T304 BIME L1z, —dkiitk -
LT, =224 AEL =/ 7 v — > L ik GUEHFR), <9 AH

.. . . Number Avera, Sex
Clinical diagnosis of cases age (yfse) Male : Female

Hepatolithiasis 4 56.0 1:3
Cholecystolithiasis 5 58.2 2.3
Common bile duct stone 8 70.7 4.4
Common bile duct cancer 3 2.7 2.1
Hilar cholangiocarcinoma 4 76.5 3.1
Pancreatic head cancer 6 70.3 6:0
Miscellaneocus 5 68.0 2.3
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CAM5.2 £ 7 m —F A HE GOEFR), v A e b
EMA £/ 7 m — > A4 {6 GOEZFHR, Dako, Glostrup,
Denmark) %, 4 CT—HEGI®E. 2&kiiEL LT EAF
ki~ & 1gG (Q00f5% %, Vector Lab.), S\ T i+
v & — ¥iER ABC B # (Vectastain ABC Kit, Vector Lab.)
T, £4BROOSERIG ST, REEAERILGYE0.01%8
E(bKEM 3,3-27 § JXvF v (3 3-diaminobenzidine,
DAB) (Sigma chemical, St. Louis, USA) B CH @it L, ~=
bV ) VTESERE, BAHEALL. ERIDEABREIZ,
0.01M Vv vEEE EEAE K (pHT7.5) (phosphatate-buffered
saline, PBS) THOUEG LT\, i, FEOFFIIT T
PBS CfT-1:.

7k, BERSI 1 KHEO»D D IHERFEMES PBS &
By, BEFMEAEETHZ LI IHERLE.

V. BB LR OB ERT

120D R~ Y VEENT T 4 VEEY RO 5B, PCNA
BETEBE IR TWAEEMMES 1~ 3 B 0 b 0% HIR
L, PBC 1741, PSC 4§, T4 BAZEMEELTH, FEIRPIERFER
6 6 6, FFEEZCL360, 1BMEIEEhMEAT/L166], 1B MIEREtEATA 8
B, EEIFOF&RABIUCRENRE L.

1. AgNOR o##{t2He

Crocker B®P OFER HEW, 57 4 v 2 XS F v
IR 1 BIEERYE L S0 R D 1 | 2 ETBEA TR
RiE&%, Bktk, 5%F5E>- Y v AT ORLEL,
AFANTY - VERTHREL, BRKEALL. BEXLEBE
FOBEL Py bRBEEE Lz, ST TNEREYS, BEN
B IUETHHMEEYHRIL, FEERSC BT 5EEL0
EORE RO ER AgNOR Fixm@Lr v X TTHx, &
IR IC RT3 B 7 AgNOR # (AgNOR A =7) #HH L
7z,

2. PCNA ofEYa

1kt E LT, =% A% PCNA =/ 7 v — F L H{E
(PC10) (100f53 %R, Novocastra Lab., Newcastle, UK) A\
T, _AFFv s —EHS ABC ¥4 1T\, DAB TAI#{LL
7o, EISBMSIHBC—FH L THEL, BLREH D LFE
E~BRECRELLOND - BHHE bBEERRE L. &
A C, DNEMEYE, TS I OFEREMBEEN L,
FARAE R BT B REI00BE OIS ERMRTD PCNA B
BIOBEERR YL, BiEELR < —xv P TRLE [P
CNA [E¥#3#E% (PCNA labeling index, PCNA LI)].

3. c-myc mRNA o ISH

1) 74V b — 7 cDNA 7w — 7 DEH

Fr—7Fr LT, ccmyc 3% cDNA (3rd exon, 2 K$H
DNA, 1400#:%$, Oncor Inc., Gaithersburg, USA) %, 7~
EAFS5A = —E I L b 358-dCTP (Amersham, Bucking-
hamshire, UK) CE#T 5%, v F+7 31 45 DNA B>
A7 A& (Multiprime DNA labeling system™, Amersham) % F
Wiz, Tirket, lug @ c-myc cDNA %, 100°C CT104-f#ZE
¥ (denature) #, dATP, dGTP, dTTP, 35S-dCTP (50uCi),
B, 7714~ —8],, FFA+AL S b~ (dithiothreitol,

DTT) 3 1 Of Klenow 4% (DNA U A 5 — #5556 —3 =

2V RZ VT —EEERRGASD) REML, 37C T 2 KA
FiEEet., £0%, B=z /) - THEESIVHERSE, B
BLichD%, 50ul © Tris EE-EDTA &K (TE BHK:

10mM Tris ¥8f %k £ O 1mM EDTA) BB L.

2) AR DR

#khz, PBC 24, FARWEE 341, BHESMEL 206,
EEF4FOFREIA L H ., S@EYAF %X, 4% F k0
AT AT e ¥ (paraformaldehyde, PFA) jn PBS <154/, B
B Lctk, v =7r—+ K (FXHE, KK 2508/ml, 37
C, 155 M) LEBEEK (0.28%E, 2R, 105H) CThREALE
#fFotz. 4% PFA o1 PBS T1047, BEE Lk, FER
W7 e — 7 OREHEDRDIET F -2 v (0IM F Y
=k -7 I viEE pH8.0, 0.25% ErEAAIE TL04 ) 247
W, =2 —ARIITHK, RELL. &RILERMEIZ,
PBS THROWEE L.

3) N TV EALE—v gV

BE L%, 100uM DTT a1 70 £4 €= g VIE
W B0%BiA A vibhr a7 3 F, 10mM @ Tris #E pHT.S,
200pg/ml OBEERE t(RNA, F v~ VEE, 10%FF A2 5 vk
B, 250ug/ml O4 rETF DNA) T, 42C, 1M7L (17
YELE—Y g VEFToT. LR TV EALE—v 2 VHBEK
THERLIT 4V b —7E# cDNA 7= — 7 (100ng/mb) %,
100°C T 3 B, BT ET L, 42°C T24K M
ATV E1E—v g vEFTok. L, 0% 5L AT 3 M
2XSSC T42C 204, 2xSSC T42C T304MH, 3ME,
0.1xSSC T42°CT204rH, 2E{T-7:.

4) N T Yy FOBRH - -+ F0F 757 4 ——

B L BB R T I o4 257 4 —AEREA
FagfmE, 4CTTHRMRBYEL, BB, €8 LThb, HER
BER T, BKHEHA LK.

ek, B2 EKT A % RNase A (Beohringer
Mannheim Biochemica, Indianapolis, USA) THHE#E, L&
72— 7 TISH L8k, ¥ LU Klenow BEEx N7 v —
7 (cDNA & H Tk e —7) TISH Liz§k T,
BRI EETAZ L2 - THER LK.

VI. ¥4+ B4 (CBT BRI

1. TGF-a % X 0* EGFR DA

MEhE, ALBOERES A BV (E1). SEEVR &,
4 % PFA fn PBS TI54HIEIE Lz, ARYE LA £—
ERIVEFF VDT ry 7 EfTofc. —REMFEELTTVA
e+ TGF-a &/ 7 v —3iHifd(Ab2, 7 »—213—4.4,
100£5% 8, Oncogene Science, Manhasset, USA) & v v Afii ke
} EGFR =/ 7 v — A §ifE (Ab-l, 7 = — 528, 100f%#F
%R, Oncogene Science) # BT, RA*+F v & — LEHE
ABC #%77\, DAB TaH{L L.

2. TGF-a mRNA o ISH

1) DIG A V) T X7 LA F F 7 e — 7 OfFEH

7r—7% 1T, TGF-a mRNA w345t b TGF-a +V
TR LVAF T VF VYR Tr—7 (408 #, Oncogene
Scinece) £z vt m—n b LT b TGF-a #V IR 7 1
FF Fevx7a—7 (40, Oncogene Scinece) #, 3'K
Wy — Vv SE55) L h DIG TEET A, DG
Oligonucleotide  Tailing Kit™ (Beohringer ~Mannheim
Biochemica) # Fiu i, $isdh, 100mM OF YV I X7 VA5
Frm—Fw, -V v 7RE%, DIG E#% dUTP B,
dATP AW, 2~ IF VS VAT =5~ EREARL, 3TCT
B0 X4, B s X OV, 50u TE SERICHARL
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jz.

2) "M TVEAL - g v

L1 BIDEFE DA 2 AR Lictk, 37C, 1S v ~1 7Y
FA4 €= 3V, EWTITC, 16BE[ AT 7V F4 -0 g v
(77— 7 RABRE 500ng/ml) 247 -7z, ¥eid, +<XT37C T
ﬁof:.

3) N Ty FORE(LFAYEH

HHEHROEB A %, DIG ZEK 1 (100mM Tris &
pH7.6, 150mM ¥E{bo t Vv A) T 1 e UL E ik,
1.5% 7 = v * v 783 (Beohringer Mannheim Biochemica) p
DIC BB 1 TIBH e v v /% T o, TAH Y kA
7y - EEBH DIG RV 7w ~F L Htk GOOEFR,
Beohringer Mannheim Biochemica) #%ig, 304 MRIG S €7
#, DIG 2w | TI59 M, 2mEe& L, DIG 2% 3
(100mM Tris #8 pHI.5, 100mM #{k+ F vV & 4, 50mM i
k=% v A L) TIHMFELE LI, TLHAVHRRT » &2 —
EOFEEIL, H0ul/ml F 5=t EFF LS5V - 48
(Beohringer Mannheim Biochemica) 3 & ¥ 175¢l/ml 5-7 =
E-4-7 0 Rr-34 Y FFULEREE (Beohringer Mannheim
Biochemica) i DIG K 3 T, 3~10BEERCRIEYT -

Fig.1. Typical and atypical ductular proliferation in
extrahepatic biliary obstruction. (A) Typical ductular
proliferation (arrowheads). Their lumen and border are
distinct, and there are no direct connection between
ductules and periportal hepatocytes. HE. (B) Atypical
ductular proliferation (arrowheads). They show an
elongated or anastomosing configuration. HE.

7o, ToTeREYHRL, TE BERCRIGEELE LEH, K
BEUHAFTHALL. ok, BERRIZ, tvarse—T%
AUWRET, BUFTEANATAZ LY b » THALE.

3. IR 5 TGF o« BEORR

BHDH %, Folin-Lowry RIE® K X W RBARE LT

Fig. 2. Proliferation of atypical bile ductules in primary
biliary cirrhosis. (A) Atypical ductules with vague lumen
are continuous with periportal hepatocytes (arrows). HE.
(B) Typical ductules (arrows) and atypical ductules
(arrowheads) are positive for CAM 5.2. Immunohistoch-
emical staining with CAM 5.2, counterstaining with
hematoxylin. (C) Typical ductules (arrows) are positive for
AEl, whereas atypical ductules (arrowheads) are negative.
Immunohistochemical staining with AEl, counterstaining
with hematoxylin.
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L, T 5Smg/ml D2 L 5WHRE L. 1y OEH
REE, srruAr-ABERETTS Py FEOM, YA
ZUT R MELLT, 5¥DBAAIT Vg ) —AEED
10ul DEBITE, 15%~26% DRE AR H7e D SDS-PAGE
(Multi Gel 15/25, #—{b%HESH, HR) T, EXEKBH2T-
fo. PEELABHY = bresr—RBREEL, 3%V o@
7T v (FEMEE) TLC, — BRI =y F v 7/ efTo

B

Fig.3. Atypical bile ductules in cirrhosis. (A) Proliferated
atypical ductules are found around the regenerating
nodules. There are direct connection between atypical
ductules and periportal hepatocytes (arrows). HE. (B)
Typical ductules (arrows) are positive for epithelial
membrane antigen, whereas atypical ductules (arrowheads)
are negative. Immunohistochemical staining for epithelial
membrane antigen, counterstaining with hematoxylin.

o, BRERIGE, <9 AH TGF-a £/ 7 v —F§ifk (Ab-1,
7 v — v 134A-2B3) (10fF#®, Oncogene Science) TEE, 1
WEIRIEH, ity £ —EEBA~ T AORES 2T Y v
(10005 %M, Dako) T, R, HSFMEE 1T\, DAB TH#
fblie. %7, BE=vbre—n kLT, et TGFa YV avE
F v » & B (MN5547) (Biomedical Technologies Inc.,
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Table 3. Prevalence of the atypical bile ductular
proliferation in various hepatobiliary diseases

Hepatobiliary diseases Prevalence (%)

Primary biliary cirrhosis

Stage 1 0/5% (0)

Stage 2 & 3 10/16  (83)
Primary sclerosing cholangitis

Stage 1 0/1 (0)

Stage 2 & 4 4/4 (100
Extrahepatic biliary obstruction 9/21 (43)
Alcoholic liver fibrosis 2/2 (100)
Submassive hepatic necrosis 12/12  (100)
Hepatolithiasis 1/4 (25
Active cirrhosis 5/18 (28
Chronic active hepatitis 2/22 (9
Chronic persistent hepatitis 0/10 (0)
Normal liver 0/14 (0)

¥ Number of positive cases / number of total cases.

Table 4. Phenotypes of biliary epithelial cells and hepatocytes by immunchistochemical staining

Reactivity
Marker
Interlobular bile ducts  Typical bile ductules Atypical bile ductules  Hepatocytes
Cytokeratin
CAMS5.2 + + e~
AE 1 + F~— -
EMA + - -

CAMS5.2 and AE1 are monoclonal antibodies recognizing cytokeratinIIO, 14, 15, 16 and 19, and
cytokeratin 8, 18 and 19, respectively. <, positive; =&, weakly positive; —, negative; EMA,

epithelial membrane antigen.
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Fig. 4. Proliferative activities in typical and atypical bile
ductules. (A) Black dots (AgNORs) are clearly seen in the
nuclei of the typical ductules (arrowheads). An adjoining
section shown in Fig. 1A.  Staining for argyrophilic
nucleolar organizer regions. (B) Some epithelial cells of
the atypical ductules are positive for proliferating cell
nuclear antigen (arrowheads). An adjoining section shown
in Fig. 1B. Immunohistochemical staining for proliferating
cell nuclear antigen, counterstaining with hematoxylin. (C)
Atypical ductules in primary biliary cirrhosis shows no
significant immunoreactivity for proliferating cell nuclear
antigen (arrowheads). An adjoining section shown in Fig.
2A.  Immunohistochemical staining for proliferating cell
nuclear antigen, counterstaining with hematoxylin.

R EACHEUNHBE CEBRI ATV I2EARESLED R
7o (R3A). BRYERFEIE T, KB FFb 0 % a3
WA TR LA LBREINTW AR AL, 2~4 1
O PBC (63%) ® PSC (100%), HA-EAZEMERE (43%), 710
= —AHERFRRHERE (100%), HJALMERFEESE (100%), FFARE
IE (25%), FFREZE (28%), MBMEIEBHMEATSE (9%) DESITLIEE
MR E 2R k. FERMNMEE O HBERYE 3 10T
3.
I. RRECRET 2 REiBM Lrayman
CAM 5.2 13, £ To/NEMIBY (PBC, PSC % CE1BMIT4
DEEG LTI NEMEE &), FhicERNNRRE &3
ERMMIEE R R LRo i (R 4) (K2B). x4, ik
ThHEOMREI CAM 5.2 ORENED LI, BIEWIFC
PRI R B o AR BB 0 R 5 e

—77, AEl ORBREL LCHE LEZOMME CH < 55
LTED, £ TONEMES L EMOMIEY, F0XKkodk
ERHMBECED b hic (K20). Li L, EEHMBmESD
ik, CAM 5.2 B4 T, AE]l 2 BBE»SBREYTRTLO
bREONh, ZoRREREYRTIEEHMELS IFREEED
FFAfBEsR & #ERE LT 7o (R 2B, 20). 27+, IR
BIT% CK BHORY—~HL, RA—EF, EmA—PFHTL

B
Fig.5. Detection of c-myc mRNA in chronic active hepatit-
is by in situ hybridization. (A) Silver grains of c-mye
mRNA are observed in proliferated bile ductules using a
%S-labeled cDNA probe. (B) c-myc mRNA is not detected
in negative control using section incubated with RNase
before hybridization.
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BETOD56.0+11.004%H LT\, £ TORMFO/NERES
13, EEFONEBBEORBEERICENBETH 20, B
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EERCBT2EHNHMETD AgNOR 2 2 7 8 LTV
PCNA LI, 1.5640.25, 22.1+10.0TH -7z (& 5). JRHAF
TOREMIMESD AgNOR = 2 74k, 1.911+0.19 (1BHiEH
PEFF2)~3.00 (PSC D I D 1 #l) * THRE oHi LTz,
PCNA LI %18 ¥ #seit: T4 038.3+£12.35 PSC D I find 1
Bl66.6 THA LT\ o, WiFhd, EFEFOZEMMEEC
BREECEETH D, ZROFCOERWMEE QMBS
TEXEH., L L, BRFOHEM CRAEREREIRDDL
nigh iz,

3. FEEBNMIRE O MG

FERMPMIEEEEN RSNz 2~ 4 #D PBC (104) ®
PSC (3 8l), FFoMERgEME3E (8 1), EIAULMENTEEIE (6 61,
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Table 5. AgNOR score and PCNA labeling index in biliary epithelial cells

Interlobular bile ducts

Typical bile ductules

Atypical bile ductules

Hepatobiliary ~ Number
disease of cases AgNOR score PCNA LI AgNOR score PCNA LI AgNOR score PCNA LI
X +S.D. X £S.D. X £S.D. X +S.D. X £8.D. x x£S8.D.
PBC
Stage 1 5 2.15+0.124 51.4%£11.74 2.06+0.15+ 46.3:£14.6+
Stage 2&3 12 2.26+0.39 54.4%18.6 1.95+0.23 52.56%15.2 1.4540.14C10)¢ 18.2% 9.5(10)
PSC
Stage 1 1 2.02 48.5 3.00 66.6 A |
Stage 2&4 3 2.33x0.22 —‘ 41.3x 6.0 \| 2.2540.30 1 54.5+ 6.7 -’ 1.33+0.12 * 19.2+ 4.4 *
EBO 17 1.92+0.43 56.0+11.0 2.0910.36 59.1+15.9 2.42+0.42(8) —J 56.9419.3(8) J
SMHN 6 2.33+0.54| « 41.3% 9.0 = 2.22+0.28| * 43.3k11.3| * 2.39%0.24 53.8%12.6
L C 13 2.05+0.20 51.6%13.9 1.92+0.28 43.3%£18.2 2.4210.54(3) } 56.04:16.9(3) j]
CAH 16 1.931+0.26- 50.8+16.4- 1.91+0.19~ 55.1%18.7- 2.02£0.13(2) 51.7+ 2.6(2)
CPH 8 1.78+0.21 33.6x11.9 2.0240.32 38.3+12.3
N L 9 1.58+0.19 26.6% 6.9 1.56+0.25 22.1£10.0

AgNOR, argyrophilic nucleolar organizer region; PCNA, proliferating cell nuclear antigen; IL, labeling index ; S.D., standard deviation;
PBC, primary biliary cirrhosis ; PSC, primary sclerosing cholangitis; EBO, extrahepatic biliary obstruction; SMHN, submassive hepatic
necrosis; LC, active liver cirrhosis; ; CAH, chronic active hepatitis; CPH, chronic persistent hepatitis; NL, normal liver ; *, p<0.05.

Table 6. Expression of transforming growth-factor-a, transforming growth factor-a mRNA
and epidermal growth factor receptor in liver tissue

Materials and location

Expression of

TGF-a

TGF-a mRNA EGFR

Normal liver
Interlobular bile ducts
Typical bile ductules
Hepatocytes

{+ +

Hepatobiliary diseases
Interlobular bile ducts
Typical bile ductules
Atypical bile ductules
Hepatocytes
Kupffer cells

+ 4+ + +

£t

+ o+ +

+
t~t

I+ + + +

TGF-a, transforming growth factor-a; EGFR, epithelial growth factor receptor

+, weakly positive; —, negative.

; -+, positive ;
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THRT2IFEHUNMBEL, TCF-a DBRVEELTH 1
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TGF-a m-RNA OHHi2, MRBCRE LT, EEFT
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FHBREEECIIBES Ay Z Vi B bR ot —F,
BT, BB EFT4D 2 » ¢ —Ha TGF-a mRNA DH
Blev 7 @i, JERBE, SHMES X UEENY
MR BB B e BT D e o1 (K 6C,6D). k&, v
AT —TEHVLEEa v e AT, RV Z L
R o7z,

3. EGFR D %H

EGFR 12, MBS JOMRACEbhi. EEF, MO

D

Fig.6. Expression of TGF-a protein (A, B) and TGF-a mRNA (C, D). (A) Alcoholic liver fibrosis. Typical ductules (arrows)
and atypical ductules (arrowheads) are observed with strong immunoreactivity.  Periportal hepatocytes (asterisk) are also
positive. (B) Chronic active hepatitis. Hyperplastic Kupffer cells in sinusoids (arrowheads) as well as interlobular bile duct in
portal tracts (arrow) show immunoreactivity. (C) Primary biliary cirrhoesis. A number of hepatocytes show positive signal in

their cytoplasm. (D) A section adjacent to that shown in (B). Hyperplastic Kupffer cells (arrowheads) express specific signal

while interlobular bile duct (arrow) lacks expression. Immunohistochemical staining for TGF-a, counterstaining with hematoxylin
(A and B). In situ hybridization with digoxigenin labeled antisense probe against TGF-a mRNA (C and D).
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Fig.7. Expression of EGFR in alcoholic liver fibrosis. A
section adjacent to that shown in Fig. 6-A. Cytoplastic
expression is shown in proliferated bile ductules, typical
ductules (arrow) and atypical ductules (arrowhead).
Periportal hepatocytes (asterisk) are also expressed
immunoreactivity, exclusively membranous. Immunohisto-
chemical staining for EGFR, counterstaining. with hemat-
oxylin.

Fig.8. Western blotting analysis of TGF-a from hepatic
bile samples. TGF-a is detected in 15 (lanes 1-3, 5, 7-16,
18) of 18 samples. Lane ‘TGF-a’ is a positive control
using recombinant TGF-a.
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Abstract

Bile ductular proliferation is frequently seen in a number of hepatobiliary diseases. The proliferated bile ductules are
histologically classifiable into typical and atypical ones. In order to calrify their histogenesis, the expressions of cytokeratins
and epithelial membrane antigen (EMA), and the proliferative activity by argyrophilic nucleolar organizer regions (AgNORs)
staining and immunostaining of proliferating cell nuclear antigen (PCNA), were examined using liver tissues from 129
patients with various hepatobiliary diseases. Typical ductules were found within the portal tracts in all specimens in varying
degrees. In contrast, atypical ones were observed frequently in primary biliary cirrhosis (PBC) (stages 2 and 3), primary
sclerosing cholangitis (PSC) (stages 2 and 4), extrahepatic necrosis, hepatolithiasis, active cirrhosis and chronic active
hepatitis. They were frequently continuous to periportal hepatocytes representing disrupted limiting plates or replacing the
hepatic parenchyma. Typical ductules expressed biliary-type cytokeratins and EMA, while atypical ones failed to express
EMA and their expression of biliary cytokeratin was not constant. In cell-kinetic studies, the AgNOR score and PCNA
labeling index of typical ones were higher in pathological livers than in normal livers. The score and index in atypical ones
were low in PBC and PSC, while they were high in other pathological diseases such as extrahepatic biliary obstruction and
active cirrhosis. These results suggest that typical ductules reflect an active proliferation of ductules with mature biliary
makers. In contrast, atypical ones with immature biliary markers were classifiable into two categories: those with low
proliferative activity in PBC and PSC may reflect ductular transformation of periportal hepatocytes, while those with high
proliferative activity in other pathological diseases may relate to proliferation of ductular cells with immature ductular
phenotypes, replacing of hepatocytes in hepatic parenchyma. Transforming growth factor-o. (TGF-at) is one of the cytokines
that are related to cell proliferation and transformation. The role and regulation of TGF—~& were examined in various
hepatobiliary diseases. TGF-o and it's receptor, epidermal growth factor receptor (EGFR), were immunohistochemically
expressed in interlobular bile ducts, proliferated bile ductules and most hepatocytes in various liver diseases. Moreover, we
demonstrated by Westerm blot analysis that TGF-a protein was present in hepatic bile. In contrast, in situ hybridization
demonstrated that TGF-o mRNA was localized in hepatocytes of some pathological liver tissues, but it was absent in biliary
epithelial cells of the same tissues. These data suggest that the TGF-a is released into hepatic bile and contribute to biliary
proliferation and transformation through EGFR existing cell surface membrane of biliary epithelial cells. Further studies
seem essential to evaluate the pathological significance of these ductular proliferation using modem technology.



