Pathological Study of Intrahepatic
Cholangiocarcinoma: Analysis of Cell Kinesis and
Expression of Carbohydrate Residues
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SRAFEFRREERE _HE (EE PREZER)
% %

JFRIBIE (intrahepatic cholangiocarcinoma, CC) DFARER & £ M¥AMEIR & DRBAEM Y SMC TS BN T, F0&
BE, S{LE, FFPITO LI L8« OESERR ORE OB & OBEM LA Lic. w5, HBF626 & ARHE)
BREF13GIDETT5BID CC T, FATOXER GBI X o PR L RBERIFC 245 L, AR, B L2140,
RO {LIRE2661, EHLiEE240, BRFPEERBLFACSB L. BEREEL LT, LEMHED A B H, +1 =2t
(Lewis*, Le*), Le*, Le’, Le’, EBEBBHENE OER B M E S # E (carcinoembryonic antigen, CEA), EH M E 199
(carbohydrate antigen, CA19-9) #7 ¥ v €% F # A6 (avidin biotin peroxidase complex, ABC) =¥ L7-. CC D4
{bE L DBEIETIX, A BEHHE, Le', Le' & CAI9-9 12 CC @ﬁftgﬂJﬁ—FKﬁEb\%ﬁEEﬁfﬁT L7z (p<0.05). %7z,
CCOB{LEDETHMRTOBEEROBUIEL L (CE VEMUBEB TR LR 28, FRAEC R E 2HR
L hbh, EA{LBRECIRECOEANKRE LN, ARACMEI FEIHLS ALAK). ThbDEEDE(LIT,
FELAV -V -BEHECHECT S, foBEERFEIEBROREECRA I, TORBAEIEBECOLELEER
Bifitiedotc. ok, RRFPEEBIESUIRBE AR TH 7. CC DXL SUMPAL L EHAR L OBER©, KR b
FFE T ABH #mBHEHPEORRERLCERTH 7. CC DML T, FHEUE/INMEF B 5 (argyrophilic
nucleolar organizer regions, AgNOR) & CC o {bE L X, ADMBEYRL [Eo{tBIRE, 2.22+0.21 (PHlE - EERF
#); PoLEERME, 3.6610.85; {45 {LAIRE, 4.17+£049], H{LEDOETIZI D Ag-NOR Huxiiin L7z (p<0.01). #AEMMK
BHUR (proliferating cell nuclear antigen, PCNA) RBtEfe#it, shobBRE T 24.042.35, EH{LEEE T 26.0+4.89 T
BHoteDWHL, Eo{ERBETIZ 1081214 LEMEERLL (p<0.05). 7u—44 2+ Y — (flow cytometry, FCM) 1
X% DNA 7rA 54 R —viZBLT, &0 {LE CRBEMSEHI33.3% L e - 7ody, o {bBTI284.6%, ELLE T
100% & REfSEOEIERMIM L. ) v BB L2 E T 5EM TR, DNA BEAEL (BEBE, 1941, 1.68+0.33 MR E,
44, 1.08+0.09, p<0.01), DNA #5#13 CC OEBEDIRE L e b L E X bhile. 7n¥s, PR ERHE L, BRBEO& «
DR L OFICIIBIEM M e » -, PCNA EREESRMFE L O _BEREHREIC I D, MABRE L BEREORIEN L OME
WEBE LR, BSEELRA TS CC Mian PCNA Bk ¥R CC © PCNA 5 & 0# T, CEA & Le'w
RBET5 CC HfaTD PCNA $EBEBIEMTH -7 (CEA, 34.1+£7.4 % 3.6+£2.5; Le*, 32.564+5.3 #f 4.5+3.7, p<0.01).
WiZ, KREDRE &R (DR RBM L DBREY X WM T 579, b FEKLIFWIBEE (CCKS) B eHithis &
FCM % F\THRE L7c. B8R TS5 CAI99, Thic/NEFEBER (wheat germ agglutinin, WGA), 2 vh 30 v A
(concanavalin A, ConA) V27 F v L 27 % — (FEH) ORBCTRI Lick 25, EEIHE N0 THEE W) B
EEPHEMEWCELLDONT, B (R RHALMRBEE OWS M BEERY AT 3T kb, KFEROR
R, CCe T o BEHNRORBEEL <&~ v LB« 0MRBRBOREL, CC OB, LWENELEY P 2 BRER:
TAHERRE IR,

Key words cholangiocarcinoma, adenocarcinoma, carbohydrate residues, cell kinetics,

immunohistochemistry
FFPIIBAERE (intrahepatic cholangiocarcinoma, CC) 3 JFRJA IABEATTTRERLTWAHMNEL, TOFHEITFAR
FLERIOVRETHIERER T, FRECOWTEVIFRR T, BEBFCAEYZWENICEI L CHRBREAH .
EWERETH ™, IE, RPETHRACHEMLTWS. B T, £ OEBAR (B, B, i, XB, 75, 0
DEGBHZOESIC L O BB Ih26b DB, B¥ tE) ERWT, EF#EMTRETS ABH MEH S IO A

SERL 5 SF12H13A %A, SFR 641 H3IERR
Abbreviations : ABC, avidin biotin peroxidase complex, AgNOR, argyrophilic nucleolar organizer regions; AP,
alkaline phosphatase; CA19-9, carbohydrate antigen 19-9; CC, intrahepatic cholangiocarcinoma; CEA,
carcinoembryonic antigen; ConA, concanavalin A ; DAB, 3,3-diaminobenzidine tetrahydrochloride; DI, DNA
index ; EDTA, ethylenediamineteraacetic acid ; FCM, flow cytometry; FITC, fluorescein isothiocyanate ; HE,
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2 (Lewis, Le) I MBIEESHARNRY BBV IRERTH T
LABEIRTWAM, £LT, Zhb OB O WEEL
RohbEBOERERTFHRBETILHRES LT
290, i, E, WhOAERE Y- - LBOBREL O
ERbLEEEIRTVS. A, EEHE 19-9 (carbohydrate
antigen, CA19-9) 1%, ¥ 7V s Le OHEHEYETHIEER
~—H—THHY, CCHDMmPTHEMNTS. BREEERHAR
(carcinoembryonic antigen, CEA) % CC DRENEEE < —
B—THh, OEHYELBEUOERIEHBELETHES
RTWB0 5 O EREI RSBl LR Rs S,
B7e, CC OB L EHRHE L OBEEEL TV L 2h =
2B DD R BHEHIEHRIREZEOMBR IR IATY
[N

B, BEOMBREEDOBITOD DA« DFES NV —-F ¥
OFEEREMNBTIRA IS5 % . FlLISIFRERIMEBR
tk (argyrophilic nucleolar organizer regions, AgNOR) ¥t Cid
)XY — & RNA OBEBEFEN—-TEHETIEAIEL R bV
BAKFy b ELTAREA, MAROEARARCHIEE
RN AT A, Fi, ARBOMRBCRER T 5
R HE (proliferating cell nuclear antigen, PCNA) D5
then b —RRE9 L7 b, PCNA 12, DNA KV * 5 —+ 3 D)
BETHH, MIOSHEED (G ) RB~&8H S §
POBMNCBELERL, AFRATRETERCLSESH
TLABRW® X5, 7r—%4 Fx U — (flow cytometry,
FCM) 2 X % DNA ORI S r A F4 0% — Y ORE
12, BEOMMBEL EnFHEESoRNCAC R T
2O Wb OFEN, B, BEOBRTENEE, BRY
Y FEETFOBRSCERATHS LV IBRENLINDD
$%. LaL, CCrBELTIALDOFEY AR R
HERFRE IR T ISV,

AFgTit, CC N{ABESFHFEER L REERILENTE
X oL, AEORERIMICIEE TR « ORRE
#FWT CC OMEfaBiEEx JH<, CC DEKRY, FEMEEN
s L OB EM AR Lz, ¥512, CC 0B xR
PCNA LESAE L O -BERERAER IO P FRIBESH
sko¥EFERk CCKSI® % v/ FCM i X LHEEC X b, B
B MREREoBEE L bt TRE LD THRET 5.

HRELVHE
. &%
1. CC DB X UHBYIRHE
SIRAZE2RE 2REYHE, SRAREZRMABERE,
BB ehsmEpe, BHRRER, EIURRRE, MERRA
Bz (19754E~19924F) TREE X hc75FI0 CC fEH (HE 162
Bl, AROTIBREIL3E) AR g & Lic. ARHIERES, 52
HIRRES D BB ERI36E ~8T (FI6TiR) T, HH43A, =i
RATHS. B, CC DRREL LTHALATW I AR
REESO R 3Gz, beFSAMEEETHLACRLbR, ¥
T2, 2GBNTIEIBHMEE (VA AP EHF LTV, £
DOFITIRIERRNERIGEREE S 5h, BB VIIE4D

BECEBBERCA S FLrRD. BN, FERrLEMED
ALY REL, 10%FErL<) vTEEE, 2574 V8
LI, £ADRS57 4 VAETay 7 L h20E LD 4pm
DEEEERL, ZhbD—HE~<tFv YV =24V
(hematoxylin and eosin, HE) ¥ufs, =%V OFERHEH, 7F
veweY %, @B VKRB v 7 (periodic acid Schiff,
PAS) %efs, 7L o7 vE (pH2.5) Jufy, A F A4 ¢ VHBEKRH
Wi,

2. e FFAREREkEEKR CCKS]

b | FEPRRSEAIRaEE CCKS1 1k, 605 0 PIIREHIAT
BELZOBEGEBENS X - Fvy AR TRBMHEL, 27—
v o L EBUNVREA (microexplant) Bk AV UEMIE Y
#ifk, Bz Lizbo¥ T, BEECHBRGIHREELYR T
LB TH o 7. ML LR 100 %8 T
BAHER L TR D, FORMBERIZR60RRT, Bre— vk
R L, REARII6METHS. CCKSl iIZ LKA T
+THATMRT, v— PREBHECHEEL, MREEIED DL
nB. R— Fev A~NOBEBELNTRETS ), BREBROE
i L RAgORH{LERELR L. ZThINER7IAIR
TR 3 B B O BUNEATERR S, 2 BR%koE R IEER
8.

1. FRESROSESE CC OlEN, BE¥HHE

FFRIEE, ZEFEANS L D FUOBRERTHFRNCDS
bk L, EEFE, KEEE (EERTOH IR TEER
AR, BEETIRATT L), EERT (FRREEDOH
1 S THHRE THE) &% ORMEZHFR™, Fi,
ARECIRTE~ERETR L 0T 0% | SR FRAIEBES
L, FhiHFHoRNEY X HICHBEERE (NEREE &
DKREL VY VE (78 OPLIFET S HO), HERE
o O(RRY 7RI AR DRE 20~40um O/NE/NERMBE &
40~80um DFRENERRE), MIRE (NERSHREDIC A
HRE 20um UTFORS) & Lic. AT L REEREES
OISR FRESCSLVEBRO 25— VgL DieD)
*EL, —BORTLEANERSE S . BEEREOBUERME
EABIBEEREAG TS, KREBERECHCRESER
LT NCF

Okuda &% 12fEvy, CC % PIERANICSRASEI316 & FFFIT445)
A . SRR EES PR L 0 B ERNCNET
BH0T, FARLIEEEAFFCALBEL, FisEtrr
W2 BRI A e b D b Lic, MRS, JEERARR
WP R I L, BB SRR R LR S L. AT
R B HIRSN, EYHWRMNER L v ESLE, dait
B, ESCHBECESE L. ok, ERENTLHBRCHE
L, Bb5< Abh38/EY, £p0AKEL L.

. SHEORERE LS

1. RERE

LSRRGSR A R AR, MRAEEYE L
LT A, B, H, Let, Le®, LeX, Le' iR, BEEEHREREL LT
CEA, CAl99 (¥ 7V Le) Thb E1). REREIT,
Hsu 5% wH W7 e v ¥t F v ESHE (avidin biotin

hematoxylin and eosin; Ig, immunoglobulin; Le, Lewis; LI labeling index; PAP, peroxidase antiperoxidase
complex ; PBS, phosphate buffered saline; PCNA, proliferating cell nuclear antigen; PI, propidium iodide ;
~ WGA,; wheat germ agglutinin; S #, &BH; 78, 7V v v§; G, Kb G, SEEERIT
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peroxidase complex, ABC) i TfT » 7z, Tieh b&YA R H<
59, v, WREAFFYF—EE 03%H0, h2 F17T
L3 —ATNET By 2 Ui, SEERNLERESRISEH
T BB EEBYmECISSMAE L. vy TR 1ERT
1tk 2 r—FnfilbEE L, A4 FET4TCT—HBR
EEedh. EAF VAT AL L Fr 7 ) ¥ (immuno
globulin, Ig) G HBW 2 IgM #ifh (2 ki) 200/ F R,
Vector, Burlingame, CA, USA) T304 MR TCRIL ¥,
0.01M U v i 4 B & 15 /K (phosphate-buffered saline,
PBS) (pH7.2) TEE¥# ABC B (Vector) TAOHMERTK
X, Rt 30%H0, 204 fn 0.2%3,3-v7 § /7~ v
v A ¥5 B ¥ (diaminobenzidine tetrahydrochloride, DAB)
(Sigma, St. Lous, MO, USA) BRCHHEL L, ~= b &)
VOBRETVBREA L. £RUGERME, PBS THaIC
R RIT -7z,

73, EtEsgt 1 kbia o h iR BmEe PBS &
AT, BRERHATH I LR - THRALL.

2. ABO Mg o HE

B0 ABO Rmweiliz, Terada LYV, RE LYK
ROFRMEOLEIERE X DK L. fix i, fmiks ARS
At ABE HHE, BREARSS I B RE HHcHRED
Be, FhER ABE BEELE. Fhfmiks A B
B B EtcEETHIUE ABRLYEL, HEREOABYE
OFlz, O BE L. ABO mEHBL Tz, BRELKTEH
. 29fl3t A I, 15@I2 B B, 7H2% AB H, 2447 O &
L¥HEE NI

3. #HBEA V- B X EE

CC 10#lIco\WT, 15um D257 4 wHIRRIER L, BXER
BRART . Ticbb, BT 74 v, i A, CA19-9,
CEA, Let £/ 7 m—F v 1 )btk (F1) ¥ 4 CT—HRRIES
B, EAF b~y & g6 BAH VI IsM (2 KL,
Vector) #30%, lR\WTAMVTF ABC/TAHB VT + AT 7
% — & (alkaline phosphatase, AP) (DAKO, Glostrup,
Denmark) X045 BRIEX®, <27 % —VLy V., b (Vector)

TRE LY. R x—Vy FRBEVEEREEL, =& 1y
CREDRIRT + M E— VAT A THABOMIEERTH L L
n, ARECLRBEOREHIEER L. £ESV—F-EH]
AV oA (R © LSM-GB200 #{EF L, 514.4nm o
FATY L —F =& 615nm Dr YV FRARY T =T 40
-k DEERE.

V. KERRENRERRART

4845l> CC REM (HIRRA0B1, A-RIESEIRR 8 B FFFIT2461, X
RE2461; B LB 1361, {1961, Eo(LB1E], BRRT
FREE LA 2B, UTOBREBERT-.

1. AgNOR s

Crocker H® DHEIZ L b, B5 74 vEFXESF v
| YikER S TE & 50 ERARBEE D 1: 2 BRIRA T3040 HRIG
R, gk, 5% FABEET PV VAT SMMEL, 0.3%
AFATY - VBRTERL, RK, H#ALL. RE~ERE
TR By PR E L, &4 OFITI00E O M (REH
e YR TRA) L100EOEBHREE LROKD
AgNOR A #MB L v X Tt L, ZFITORENILT(LED
AT, ¥ AgNOR FrEH L.

2. PCNA s

£, 7wa—3 PCNA #ifk (E1) 2H\, ABC BT
PCNA DB A RL7:. PCNA REOHEIRNHERCHE
rREIhsbORBEEE L, BEORENRS @ERES
BUEAHLE) T, 1000BoREMmia o PCNA BHMaL
%, =+ »CTxEL7 [PCNA BHEH (PCNA labeling
index, PCNA LI)].

3. FCM I & B4R

Hedley B9 DHEIZHE, B42D7 ry 7 &0 50um Gk %
BOCrESL L, i35 7 4 v, 0.5% 7 > v (Sigma) AR
H&HEAK (pHL5) T37C, 60~000 MAE LEEMRE L1t
%, 45um FLEETHFA BV A v AR, KK T
VB L, 20000E8/4 CEOE, KBy Y & Hic PBS THEE
O (2000EER/%5) Liz. 50pg/ml D Fmedy sl r LA F
(propidium iodide, PI) (Sigma) (3~5ml) T, # DNA BT

Table1. The list of antibodies and lectins used in this study, their specificity, dilution and source

Primary monoclonal
antibody (class)
and lectins

Carbohydrate binding specificity

Dilution Source (laboratory)
applied

Anti-A (mouse IgM)
Anti-B (mouse IgM)

GalNac (Fucal-2) GalBl-3 (ord) GlcNAcS1-R 1:70
Galal-3 (Fucal-2) GalB1-3 (ord) GlcNAcB1-R 1:35

DAKO, Carpinteria, CA, USA
DAKO, Carpinteria, CA, USA

Anti-H (mouse IgM) (Fucal-2) Galf1-4GlcNAcS1-R 1:75 DAKO, Carpinteria, CA, USA
Anti-Le* (mouse IgM) Galp1-3 (Fucal-4) GleNAcB1-R 1:400 Kokusai-Shiyaku, Kobe
Anti-Le®* (mouse IgM) (Fucal-2) Galpl-3 (Fucal-4) GlcNAcBI-R 1:800 Kokusai-Shiyaku, Kobe
Anti-Le* (mouse IgM) Galf1-4 (Fucal-3) GlctNAcB1I-R 1:100 Signet, Dedham, Mass, USA
Anti-Le’ (mouse IgM) (Fucal-2) Galfl-4 (Fucal-3) GlcNAcBI-R 1:50 Signet, Dedham, Mass, USA
Anti-CA19-9 (mouse IgGl) NeuAca2-3Galsl1-3 (Fucal-4) GleNAcS1-R 1:10 CIS, Cedex, France
Anti-CEA (mouse 1gG1) 1:40 DAKO, Glostrup, Denmark
Anti-PCNA (mouse 1gG2a) 1:200 Novocastra, Newcastle, UK
FITC-WGA B (1—4)-D-N-acetylglucosamine oligomer, 1:100 Vector, Burlingame, CA, USA
sialic acid
FITC-ConA a-D-Mannose > a-D-Glucose 1:100 Vector, Burlingame, CA, USA

Le, Lewis; FITC-WGA, fluorescein “isothiocyanate (FITC)-conjugated wheat germ agglutinin; FITC-ConA, FITC-conjugated
concanavalin A; GalNAc, N-acetylgalactosamine; Fuc, fucose; Gal, galactose; GicNAc, N-acetylglucosamine; NeuAc,
N-acetylneuraminic acid ; CIS, CIS Bio International ; ICN, ICN Immunobiologicals.
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& L. BOBESEE r ) vt A, KIR) THEHRREY HEC
FREUEBRLTODZ LR LK, 77— 1 b2
# — (EPICS-C Scan, Coulter Inc., Hialeah, FL, USA) T, 9]
2 FEOKI D DNA B4HIE Lic. 2#&# (diploidy) © =
v b e =k LCRA—ES O EEERIFE/Z D EFMigs Rk
wAE LBV, £LT, EEREN 8 XUT D295 M,
UFoRE®To7k. 2B ERE—DKIEH (G #)+G HoD
v—rRabhBbDE L, REAMEH (aneuploidy) RERD
GG D e — 7 BabhBddD L L™, iz, DNA ¥
11, REEED Go+G oY — 7 F 5 v R LEE 25ED
GG DY — 25 » vERAMBTRLUEE L.

4. FA—0 CC BIDEFND R DM TOREEDZEL
OB 1FD CC FEFC>WT, % DNA B 7 r A4 F 4 o3
#—v, DNA SBRERE L

5. # 4 ONIfRB)REHRERRE < DRE

8HD CCrBDRA—7ry 7V, RO IBOHET
CC DMRBIREOMBITL R A, HE OBSE M % LBHRE Lic.

V. BRI S MRENAE & OREM

1. —EREREE

EEOMME L EERRER L OBEE 2 A S DT,
PCNA & A TOESHE (A B, CA19-9, CEA, Le) D&
W % CC SHTIT-. ZEY AL PCNA At F >
F—EHRAA F v X — EH A (peroxidase antiperoxidase
complex, PAP) & 1T, @M E % ABC/AP THRAEL
10 b dpm YR RS H, ARV K~
¥x7myFvrL, EXmETLER, 5l PCNA =/ 7
o—FAFifh (1) TLCT—BRIGIRLE, vorFh<y
Ay v 7Y v (DAKO) # BB TOFERIGZ ¥, RWT
PAP #3004 BB CTRIG S ¥, £0#% HO0, /1 DAB TRIG
WEFEEIRI. R, —KIGREETEDEIA2 7Y
v VIRERYEE (pH2.2) IT 2R ERTRB L. kT, &
EHECHRTS L RABTL CT—RERES . Zhbo
PR, €5 2%kt L BRTOSBRIGEE, A bV
7+ ABC/AP, Rz 2—Ly F¥y PTRIL, BRI ER.
PCNA 12RO ACBEIC A T h, BT EREH
Bd 5 2EERETORE EROMRENCHABERCRE IR
7o, BEFITIVT, 1000EOEMRY, BHIURBRICBMR
s BB S A TH 2, PCNA MR D0E& (PCNA LD %
R, ®T, BEHRIIE 2 Bk O#g 1000 @ To PCNA
LI #% %, BEBLD PCNA LI & E L

2. Bk CC 3E#%#ifa CCKS1 TOMAREIRE & RN RE
& DREME

1) BYEHEBET X 28

7 5 A2 RICHRE Lo SRR R 7096 7 v = — T304
BEL, DTFToRAET-k. BEAKE LT CAI9S Hiky
Ao, 2®kfibicorr e vL4 Y Ftrv 75—}
(fluorescein isothiocyanate, FITC) i~ v A& s/ = 7'V
v (Silenus, Victoria, Australia) B\ @B Ex T -7, ¥
o, VI F VIR X B0 E LT FITC B\ ERmgER
(wheat germ agglutininh WGA), B =z v A3+ ) v A
(concanavalin A, ConA) (Fluorescein Lectin Kit I, Vector) %
Ao, BEEERC L Do, ks, WGA R DN-7 2520
IFIvOF ) ITe—, YTAEEY, ConA X D-wv —
A, DS a - A LEBRCRE T ERHLA TS,

ZTHAFRORIGIZ 4 CT—BfT\, PI(5pg/ml) ©, #% DNA ©
LR fFofc. ROT, BEUNEMRE (FV v 1R) THRE
L, iR & R A R O M C IR AR & MR Y
HERE L.

2) FCM 2 & 85

FCM ik, MIEEMIR, EEEMEY, Thth0.02%
zF LV PT i v4EEE (ethylenediaminetetraacetic acid,
EDTA) (b2, #) 50.25% + v 7~ v (Difco, Detroit,
MI, USA) ¥ T37C, 54 MMEBL THEEMRE L. kv
T, 0% 7 /A3 —AEABE, WA ECT, EEESHKE
PRERE L, F0O% Pl T DNA »3@ L. KT,
FCM (EPICS-C Scan) # A\, EHFOERETREOUKET
Lbh, DNA EXfea¥tEc X b, MAOKSE SR AR
¥ hEL, FHEOREEL DNA &, #HRORRE
LREXLOBEFREMNT A —2RT I 7RI VEBEL
ic.

VI. BEETEERORREt

FritEsmgahit, ¥ BE, Student D t HE, A7 < VIE
M ARBIGRE R AL T, ERRER0.05% KM LLTHREZED D
L.

129 #

[. ESREORH

1. FEEEIEE LR BT A ESEREORE

ABH BBz, ARMORE R IUCREMBRICERL,
N D NEERIBAS CRIIR A IX TR E BB o 7. BBELER
wEdAs A BMARIZ, A MEE (966%) & AB HAEH
(100%) D&, B Bz, B MEE (713.3%) & AB HEH
(85.7%) DA HEFEANALAI., H BHFIZ, £CoEHom
BEcBRCEE TS E LT85.3%RERTH -7z, Lt &
CA199 32 TOEFORMBE L, MERS X PNRBEE
EREFEBERZ LR (98%%100%). —7, CEA 12IE#5RME
B RICIEREN S 5T, Lef IR EAEDRE R IIZE
WTh-tony, —HOf BB DR E LR By
Hbhic.

2. CC opiRE, BEMRE, HLELEHO RS

iceanc, CC TIBIAMRRE (FFFIZA260; RmAt2061) <,

4 FIDRR T LR (PR 2 6 RASE 2 81) TH 7o, BRiE
& S ES L2140 (FFFIB13F] ; kASE 8 Bl), o kB2
&l (FFPIZU1661; RASTIL06D), (E9{LT2461 (FFFIZ1361; KA
BB wHhEI i (K1),

ABH m#%HwBL, A BAFORERL, A#, AB HE#E
D CC DERFNT2.4% £ 42. 9% FHEL, B iz B I,
AB BEEDOFNFN26.7% E28.6 %W HRE L. HEHFIT
SMBEFTREL, 66.7% THBYETH 7. 73, ABHEHOR
BitEZomEHe—% L, RE2OBMORRIA LR
Dot HESEEORIETIL, REBICEFMETrR
B RBT2EA8 D -0, BEER R o7 (R 2) Le,
Le®, Le* Le?, CA19-9, CEA RO ERNR AL NI (K2).
7c35, Le #JE, CEA, CA19-9 i3, ABH BBz th~NE B
ERELL. .

BEOMAGHE, HMLENOREERELEICRT. BET
3. ABH mEHMBEDORTIL, CC OH{LEDET LIIET
L, AMTIREE 0<005)=TCh 7. Le MBHME,
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CA19-9, CEA BESLHBRETH, LEHLIS RIEAN AL R
fo#%, Leb, Le?, CA19-9 RES{LRIRE TE S (LREIREIC L~
HEIERTH -7z (p<0.05). REFLEETIX, SEHMEIE
DRBZIIR~ESLAEBE CORARCEDL TV (F
3).

3. SR OBEEMRN TORE

CC DEBEMBRA TORE & — XK LR, T, B,

Fig. 1.
Moderately differentiated adenocarcinoma.
stainings, original magnification X 200)

Histological features of cholangiocarcinoma of various differentiation.
C: Poorly differentiated adenocarcinoma. D:

CEAA, MEROSBCHETE L (Re). B EHEHER
FEORERIE EHOMRECAOR D0 TH Y, FHEHILE
EEE ORI AR BEE AR b5 b D, BEIIZ2H
BErABHTHH LD, UFARIMRESGI B (e
haboc, MEERTZCESHRRABORECEHERDOZLS
hobDTHA. HrOFES— & ViTHES LV —F —BAKE
TIOEBETRIhA (K2). 2% b, #ESLV - —FHE

A: Well differentiated adenocarcinoma. B:
adenosquamous carcinoma. (HE

Table 2. Expression of carbohydrate residues in hilar and peripheral types of

cholangiocarcinoma

Number (%) of carbohydrate residue-positive cases in

Antigen

Hilar type (44)® Peipheral type (31)¥
A 16/24 (66.7) 6/12" (50.0)
B 3/13(23.1) 0/8°(0)
H 18/44% (40.9) 9/31% (29.0)
Le* 34/44 (77.3) 20/31 (64.5)
Le® 40/44 (90.9) 22/31 (71.0)
Le® 35/44 (79.5) 19/31 (61.3)
Ler 37/44 (84.1) 23/31 (74.2)
CEA 37/44 (84.1) 22/31 (71.0)
CA19-9 41/44 (93.2) 23/31 (74.2)

“Number of cases examined.

® Cases belonging to A and AB.

9 Cases belonging to B and AB.

9 Cases belonging to A, B, AB, or 0.
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Table 3. Expression of carbohydrate residues in cholangiocarcinoma

Ratio (%) of carbohydrate residue-positive cases

Adenocarcinoma (T1)®

Adenosqumaous
Well (21) Moderate (26) Poor (24) carcinoma (4)

Antigen - + + - + + - x + - + +
A 52.4 0 47.6 69.2 3.8 26.9 T79.2 8.3 12.5 50 0 50
B 95.2 0 4.8 76.9 15.4 7.7 91.7 8.3 0 100 0 0
H 19.0 33.3 47.6 30.8 23.1 46.2 37.5 41.7  20.8 75 25 0
Le 0 14.3 85.7 15.4 15.4 69.2 20.8 20.8  58.3 0 0 100
Le® 0 0 100 0 11.5 88.5 0 41.7  58.3 0 0 100
Le* 4.8 14.3 80.9 3.8 19.2 76.9 8.3 25.0 66.7 0 75 25
Le 0 0 100 7.7 3.8 88.5 16.7 29.2 54.2 25 0 75
CA19-9 0 0 100 0 7.7 92.3 8.3 29.2 62.5 0 0 100
CEA 4.8 0 95.2 11.5 7.7 80.8 8.3 25.0 86.7 25 25 50

Well, well differentiated ; Moderate, moderately differentiated ; Poor, poorly differentiated.
—, negative ; *, weekly or only focally positive ; +, positive.
® Number of cases examined.

Table4. The number of cases of cholangiocarcinoma presenting individual immunostaining
pattern of carbohydrate residues

Number Number of cases showing
Antigen Type of of
carcinoma cases Sp Ap Mem Diff Stm
A Well 10 2 7 0 1 0
Mod 8 0 2 0 5 1
Por 5 0 0 0 4 1
Adsq 2 0 0 2 0 0
B Well 1 0 1 0 0 0
Maoad 6 1 3 0 1 1
Por 2 0 0 0 2 0
Adsq 0 0 0 0 0 0
H Well 17 11 5 0 1 0
Mod 18 5 6 1 6 0
Por 15 2 0 2 7 4
Adsq 1 0 0 1 0 0
Le* Well 21 3 11 0 7 0
Mod 22 1 5 1 13 2
Por 19 0 3 2 11 3
Adsq 4 0 0 3 1 0
Le* Well 21 4 1 0 16 0
Mod 26 1 0 1 24 0
Por 24 0 0 0 24 0
Adsq 4 0 0 1 3 0
Le* Well 20 7 10 0 3 0
Mod 25 2 9 1 12 1
Por 22 0 1 2 15 4
Adsq 4 0 0 2 2 0
Le’ Well 21 9 8 0 4 0
Mod 24 1 7 0 15 1
Por 20 0 0 2 14 4
Adsq 3 0 0 2 1 0
CA19-9 Well 21 3 14 0 4 0
Meod 26 0 10 0 16 0
Por 22 1 3 2 13 3
Adsq 4 0 0 2 2 0
CEA Well 20 0 15 3 2 0
Mod 23 0 11 5 7 0
Por 22 0 0 6 16 0
Adsq 3 0 0 2 1 0

Well, well differentiated adenocarcinoma; Mod, moderately differentiated adenocarcinoma ; Por,
poorly differentiated adenocarcinoma; Adsq, adenosquamous carcinoma; Sp, supranuclear type;
Ap, apical surface type; Mem, membrane type; Diff, diffuse cytoplasmic type; Stm, stromal
type.



336 &

wlh, BHSROS, 775y v FIRESH A, EAROMR Z—vk L. EEARORE & - Vil, H1OHERETRP
RESET R BN« OBE X VILKRESHh, X UL BitoTwizd, BOLREBRE T, BEANEEERRS A
RENBEETE . Bh, ENLEBECERELRETIU A BERNL
CC DE—EFINT, RO~ OFefa 5 — VHBIEL T Zhh, R ERTE, FERLCEARRECAShE. it

Zbhicd, BLESRE 2 — @D CCHIDFE S B, BRHIRRFEEECS VEACH - (K 3). 1060CH

A
Fig.2. Images of immunofluolescent stainings by confocal laser scanning microscopy. A : In the well differentiated papillary
adenocarcinoma, blood group type A antigen is positive in the luminal surface of tumor cells (bright area). B: A antigen is a
diffusely or membranously expressed in the poorly differentiated adenocarcinoma.

B
Fig.3. Immunohistochemical staining of carbohydrate residues in cholangiocarcinoma. A: In well differentiated adenocarcinoma,
carbohydrate antigen (Lewis') is expressed in the supranuclear cytoplasm (arrows). B: In the poorly differentiated
adenocarcinoma, carbohydrate antigen (Blood group type A antigen) is stained diffusely in the cytoplasm (arrows). C:
Membrane type expression of carbohydrate residues (Lewis*) is seen in the adenosquamous carcinoma. D: Stromal type

staining is recognized in poorly differentiated adenocarcinoma (arrows). (Immunostainings, ABC method, original magnification
% 200)
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BERLLR, 05 B 4 0IEFH{LREBRET, 6 fMENL
HpEThoTe (K3, F£4).

4. R—EFINDRIHHBUTOEBHEOFE

CC 10f% T, A—FICHEFHIC R 5 5LERTD,
FEROBHEERARORIERRLBH L. TORE, B—EH
HTh, EREWCHLEDRL A TR, Bir5EHERE
BEAZ LRI (#5).

. $HRRENREZARORRAT

1. AgNOR % (K 4)

EBEMBEE EE206TDOFY AgNOR # 1.89+0.15 &
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1.61—2.10 (Pl L EEuER £ L #if) X, CC 4881 ToE
BTD AgNOR #% 3.45+0.93 & 1.91-501 TEETH -7
(p<0.01). Ffo, BMCTIRIESILY LRI HASTRER 2R
Ty bOfEMASZLRE. BEOSLER AR TR, &
SieilT 2224021, o LB T 3.66+085, {EH{LE T
4172049 THH, AgNOR HizD{LEDE TIRVEML 7=
(p<0.01). R LR THES LIRS & 1T REED AgNOR
Boaom Lo, foks, B ERME &L OfT AgNOR Hic iz
Iehotz (R6). MEB~NOEB, V v HiEROFECEE
& AgNOR ¥ & DR B @M h o1 (FET).

Table 5. Expression pattern of carbohydrate residues in the different parts (well differentiated vs poorly differentiated) of the

same case of 10 cases of cholangiocarcinoma

c A B H Le* Le* Le Le CA199 CEA
ase
number w P W P W P W P P W P W P W P W P
1 Ap St — - — - Sp - D D Sp St Sp St Ap St D St
2 - - - - Ap D D D Ap D Ap M D D Ap D Ap D
4 - - - - Ap St Ap St D D Ap St Ap M Ap St Ap M
9 Ap — - - - — Ap St Ap D Ap D Ap St Ap Ap -
19 — - - - — — D D Ap D Ap -— Sp Ap D Ap D
23 — - - - Sp St Ap M Sp D Sp D Ap D Ap D Ap D
27 Sp D - - Sp Sp Sp D Sp Sp Sp Sp Sp Sp Sp St Sp St
37 Sp M S D St Sp Ap M Ap D Ap D Ap M Ap D Ap M
49 - — Ap D Ap St D St D D D D D D D D Ap D
72 — — - - - - - - D - M D D D Ap D M D

W, more differentiated area; P, less differentiated area;
St, stromal type.

—, negative; Ap, apical type; M, membrane type; D, diffuse type;

In oblique styles are cases which show same staining pattern both in W and P.

Table 6. AgNORs number, PCNA labeling index, DNA index, and ploidy pattern in hilar and peripheral type of

cholangiocarcinoma (CC)

Location & material AgNOR PCNA LI DI Ploidy
of CC (mean + SD) (mean t SD) (mean + SD) Diploid Aneuploid
Hilar type 3.34+0.94 (24)* 19.9+6.58 (9)—l 1.48%0.36 (16)'] 4(25%) 1 12(75%) 1
Surgical (3.60) OOl OB (1.95) m, o . 1 .
Autopsy (3.28+0.92) (23) (19.9+6.58) (9 (1.45+0.36) (15) 4 11
Peripheral type 3.73+0.82 (24) ] 25.1+4.40 (13) J 1.45+0.40 (13)"] 2(15.4%) ] 11(84.6%) J
Surgical (3.14+0.70) (D (23.6+2.33) (5) (1.34+0.37) 3 1 2
Autopsy (3.78+0.99 (7 (26.0£5.09) (8 (1.55£0.39) (10 1 9

Surgical, surgical cases; Autopsy, autopsy cases.
¥ Number of cases examined.
¥, statistically not significant.

Table 7. Relationship of AgNORs number, PCNA labeling index, DNA index, and ploidy pattern of cholangiocarcinoma to

extrahepatic metastasis (autopsy cases)

Status of metastasis AgNOR PCNA LI DI Ploidy )
(mean £ SD) (mean + SD) {mean + SD) Diploidy Aneuploidy

Distant organ metastasis 3.83+0.76 (M 26.84+0.8 (2) 1.34£0.31 (D 2 (28.6%) 5 (71.4%)

Distant organ metastasis 3.61+1.00026) 22.246.92(15) 1.6240.35(186) 1 (6.3%) 15 (95.7%)

(+)

Regional lymph node 3.23+0.82 (8 22.0+5.82 (& 1.08+0.09 (O 2 (50%) 5 (50.0%)

metastasis (—) p<0.01

Regional lymph node 3.79:£0.95(25) 23.0+6.89(13) 1.630.33(19) - 1 6.3%) 18 (94.7%)

metastasis (+)

(+), positive ; (=), negative.
“ Number of cases examined.
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2. PCNA LI

BTz, Bt T 1081214, ho{bE© 24.0+2.35, &
ST 26.014.89 T, EHtBicE B LR, EH(LRT
PCNA LI 2EETH -1z (p<0.01). FFFAR CC & Ry
CC & DRIz PCNA LI Iz i3ich -7 (2 6). MEE~

|' p<0.01 I
6 p<0.01 p<0.01 p<0.03
M 1 1 ]
(417 £ 0.49)
E- (3.66 * 0.83) e _
s o8 |
3 o8 _ [ ] | 5,241
= [ | 200 |
= ® | o® 2 ®
4 09 | !
= oe i 80 |
[=] e A eo0 |
z 80 | —
u !
< 34 (2.22 + 0.21) ocoe |
= 11.89 £ 0.15 ®® _ @ -
= ® i
< (4] — 8CCee A [
= 29 [, e 1] 1 oee |
[l se 1 . N (] -
2800 f
° -

! | i | | |

Non-neoplastic  ¥ell differentisted Moderetely Poorly Adenosquamous
bile duct differentiated  differentiated  carcinom
{n=20) adenocarcinoma  adenccarcinoma (=1}
n=19)

sdenocarcinoma
(n=13)
[n=t3)

Fig. 4. Scattergram of argyophilic nucleolar organizer
regions (AgNOR) numbers of nonneoplastic bile ducts and
cholangiocarcinoma. There is step-wise increase of the
number in the well, moderately and poorly differentiated
adenocarcinoma, when tested by Spearman’s rank
correlation coefficient test, and also student’s t-test. @,
autopsy cases; (O, surgical cases; ( ), meantSD; A,
mean; |, +SD.

DER, Vv SHiEBOFECEE L PCNA LI & OfBiE
LI T (R T).

3. FCM it X 5% DNA Bo#H

20BIFR23BID T w4 F 4 & — VITREEG (793%) ©, B
DD 6FIA 2458 (20.7%) THo 7o, BEEHSLE L DS
ML, BHEEO 4 F (66.7%) 2% 2454k, 26 (33.3%) 1R
Bfeth, LD 2 6 (15.4%) 23 215k, 1141 (84.6%) AR
Ffs ik, EHERBRE T I FALFABRRESHEYRLE. B
g, F{tl, EHLETRESEO LD LEERS
M ofe (p<0.05). FFFIR CC L RWE CC LD/ TT ma 5y
RE—VOERIERE ) T (RE). HEBEBR LD v
AHEER & ORI IIERIBEENE e » e, BBAITRYK
EEOLDIEENEL LHEAND - (FT).

Yz, DNA $#x#st L. CC £4Tik 1471038 &
1—-2.25 CPHELEERELQE) Th 0, HLENTIEX, B
{b2Y 6 BITix 1.25+£0.37, 4o {LE13GITIX 1.38+0.32, K4
LB S I TIx 1.79£032 T, BROS(LEDET & 12,
DNA #EBUZEE L oo etd, BEER b -, ok, BRRFE
ERBTRL.E5TH -, B CC LRkMEB CC oz
DNA $E80cE B E R e ot (R6). Vv EEBBEYE
Fhx, AL, DNA R BEEZRL (p<0.01),
BEBATCLAKOEHBAYRED LN, AEER b ok
(0.05<p<0.10) (3 T).

4. R—EEFID CC W2 & FrcoMlaBiErisE

AgNOR B2 LEEDBEV-HS THRELR L (Fladss
LB, 2.28+1.14; {€41k#6, 3.84+1.40) (F 8). CC UFD K
HNBICRBO T v A 7 4 22— viiRLi. H, 1HN2 %4
Thbh, IFPREEETH 7. 361 Q2T%) THAD T
T4 RE = VIR ST

5. M—ERl, A—SELTHE~D CC TOMAB s
DBE M

AgNOR # & PCNA LI & 13ED#EB %R L (r=0.795,
p<0.01). AgNOR & PCNA 0= E ¥ T AgNOR #i2

Table8. Comparison of AgNOR numbers in different two cancerous parts, well
differentiated area and poorly differentiated area, in 14 cases of cholangiocarcin-

oma
AgNOR number (mean + SD) in
Well Poorly Statistic
Case differentiated differentiated
number area area
2 2.92+1.37 3.85+1.68 p <0.01
9 2.01+1.02 3.92+1.68 pr <0.01
13 2.58+1.04 3.18+1.29 p <0.01
14 2.08+1.16 4,73+£1.45 p <0.01
19 3.42+1.41 4,51£1.57 p <0.01
23 2.61+1.08 3.59+1.50 p <0.01
24 1.87+0.86 2.90+1.17 p <0.01
35 1.82+0.93 2.47+1.41 p <0.01
39 2.95£1.76 4.86+1.88 p <0.01
55 2.28+1.14 3.84:+1.40 p <0.01
57 2.57+0.83 2.86+1.04 p <0.05
58 2.55+1.11 3.65+1.43 p <0.05
59 2.23+0.91 3.73+1.33 p <0.01
65 2.39+0.92 3.71x1.20 p <0.01
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PCNA BHsifachiEmi s v FEICEEL TR L (p<0.01)
(%9). 7=, AgNOR &% DNA & & DR T%, AgNOR #
VERES (2361, 3.9910.73) T2k (641, 2.65+049) X
Ny EBCEMER LI (p<0.01) (K5). AgNOR # & DNA
e s ORI A B AL R SR ich 5 72h, DNA FBHM
BEVIEGITIE, AgNOR 2 REx R TH@LAH -7,

0. EEHEORRE SMEREEOMEEEORE

1. PCNA LSRR D —EHA
F10RTML, A ByE, CAI9-9 Mt o PCNA
LIi2 CC £&Td PCNA LI L 3IERLTH-7c. —F,
CEA & Le* T, WEOMICACHBEOBEAL LRI,

Table 9. Comparison of AgNOR numbers

PCNA 0Bz RSSO b icDizw L,
CEA, Le ORHIFEWREAT THROALMEA»R S D, CEA
HBHIT Le* BMMAh D PCNA LI ixEH 24D PCNA
LI WEENERIC D Ieh -7 (p<0.01) (K 6).

2. BR{LiEssiia CCKS1 # v -#E

1) ik

EWHT OB, M E CHEBRICECHEL TS
H, BT, BRRERYTLTHEELTRD, &
AR TEORNTRAYE > Thbhi. ¥ HETIX,
CA19-8 WGA, ConA 1%, EWIM, WEWHPOL-ThICE
TLUFAMBENEGEY R LS, BEMESFEBICRTH

between PCNA-positive carcinoma cells and

PCNA-negative carcinoma cells in 7 cases of cholangiocarcinoma

AgNOR number (mean = SD) in

Case

number PCNA-positive cells PCNA-negative cells Statistic
3 3.34+1.24 2.37£1.11 p <0.01
10 3.26+1.23 2.66+1.24 p <0.01
21 3.33%+1.26 2.82+1.56 p <0.02
26 2.91+0.79 1.99+0.88 p <0.01
32 3.4011.04 2.29+1.19 p <0.01
33 3.16+1.01 2.41£0.99 p <0.01
41 3.54£1.31 2.2541.05 p <0.01

Cell count

Channel number

DNA {luorescence

A

Cell count

Chinnel number

DNA fluorescence

B

Fig.5. AgNOR stainings and DNA histograms of cholangiocarcinoma (CC). A: AgNOR staining and DNA histogram of poorly
differentiated adenocarcinoma. AgNOR increases in cancerous cells (mean AgNORs number of this region is 451+£1.72), and

DNA histogram of this case shows aneuploidy (DI=1.97).

(argyrophilic staining for nucleolar organizer regions, original

magnification X400) B: AgNOR staining and DNA histogram of well differentiated adenocarcinoma. AgNOR staing shows a
few dark stained dots in each cancerous cell (mean AgNOR number in this region is 2.2141.22.), and DNA histogram of this
case shows diploidy (DI=1.0). (argyrephilic staining for nucleolar organizer regions, original magnification. X 400)
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Mo sfHeHRME XL A2 BEOETZA DRI -
7z

2) FCM 1= X A #5t

EFIPEC BT 5 CA19-9 OFERES, FCM 2T
Hlicex 277 a4%R TA WKRT. &% DNA ORI TIZE
RO S 12 G G icd 0, S MM BRLE AL AT
o7z (R TA ). 8% DNA &, fiflzov 1 X & CAI9-9 &D
MRS A—g—ZLBEALZ T (R TA bR, H) Ti2,
CA19-9 & L fipaAgIoman 1 X & o BB /8 BB 7
BabRish T, B TOK DNA BT T, EFIHC
FaEBbRIch -7 S MRS EMLTE D, MREREED
REENEAB V2 PR Ehic (K 7B £). &% DNA &, #il
DA RE CAIY BOMHRFT A -2~ 2Lk BRI T A
() 7B shse, #45) TIRBELC BT h CAI9-9 & & Ml
LR 1 X L ORI AR ERERERIERD bRl » T,
Ffo, ERL KRR TRERMCOMESE D CAISS R
BRI LEIR T o, VI F LI AREERE OB T
13, EEHERT S WGA OffaE, Titbb WGA L &7
ZF—B¥RTeA L7574 (RTICAH T, WCGA v T2 &
LD YA A EROCHEBEBEGRAb . L L,
WGAV =7 2 —& L8 DNA B & ORICIZERAI AR A&

Fig.6. Double immunostaining of PCNA and Lewis"
PCNA is positive in the nuclei of cholangiocarcinoma cells
(arrow heads), while Lewis* is stained mostly PCNA
negative cells (arrows). (Immunostaining, PAP and ABC
method, original magnification x320)

bhleh o1z (R 7C ). WBIEMEEATO WGA L& 7 2 —
BOex b 754 (K TD) T, NEWEREBETHEMLTLS
S il T Y, AR WGA L e 72— Lflllan 1 XCED
HBERIRA & B 7 (R 7D 4). ConA X EICHIIRE I M %
RL7ch, FCM Tk WGA L2 3REDRENESh, L2
FvLe T2 —BIIMROKE JRE L, MERAEE-cRiEE
M DGR D I ENRE I M.

% =

MY E %G UESE, EEOATEREIIHH L RE
BRL, $E, BLAAVCTBIEREORBTEDORE & —
VHELT AT EAMBRT LAY g ZhbOEM
FEI S R R 2 — v 2R L, BEECI5E D
HMbhTV5. flziE, BE Tik Cooper 5% 12 X i,
ABH BB L Le® \ZIEWMADEM KRBT RE I e
WAL KIBICRIBEN AL L, Ler b v 7 UL LeRBIL T
W, BRBKR ERC B WTRER A, $ELKE FRICITR
BLiws, LasL Les, YT, S kB ERICH R
ha. —F, BELCEL, KBS RBREClLrs & @i
BRI ABH #IpE & Le* 2\ R+ H L LTVB. Fiz,
B T, Hirchashi 5% JiuE, F#BEBIC12 ABH #HE
DRERBIHLH, BELET, ZThEDRB 2 —vhkE
SEEITAHELTWA. ¥z, Let & o7 VL Le* (CAL9-9) iT
SWHBEOR L LERCIIRMCERTAZ L2 AL T
VB,

ABFETIE, ¥F, &b CC TOEFEREOHKEB %Y, CC D
ARSI OHEMAREE LT L. 7ok, FEEEITRRE LK
ZEWTIE, ABH B FC KBRS CERLR L, PN
O NERRE PHIRE CIRAEFH I ATV & WS RN & —
vz bi, Let, Leb, Let, CAL9-9 13 A FFPIRE A & #IIR A
Wb EZTOVSALDOREEFIBETH 7. Ler ik, —
Hoft B & BFREORE EERUMIEETH D, CEA 1
TRTOIRERRE gl Th -1,

T, CC TRIMEAFFE E A DFEIREHLTE D, W
ROMDERW Otz FFHE1IK, CC OFNTOM
HRR I RIE (S RRERMERM L TR Y, FFE L KH
B 2 Iz pEI A &g TR B SR TIR DRI & DB
FRICBILC, ERB L 0 MR CEMEES L Y BB A B M

Table 10. PCNA LI and expression of carbohydrate antigens in cholangiocarcinoma

Antigens Number of LI (carbohydrate antigen positive cells) LI (tumor as a whole)
cases examined (mean * SD) (mean + SD)

A 5 28.1+11.3 31.4+3.4
L * )

CA19-9 5 25.2%t12.8 26.4+5.3
L " 1

CEA 5 3.6%2.5 34.1£7.4
L p<0.0t ———

Lewis” 5 4.5+£3.7 32.54+5.3

— p<0o —

LI (carbohydrate antigen positive cells), PCNA labeling index in cells expressing each carbohydrate antigen; LI (tumor as a
whole), PCNA labeling index of the cholangiocarcinoma as a whole.

*, statistically not different.
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Fig. 7. Histograms of DNA analysis and carbohydrate residues’ expression both in stational phase and proliferative phase of
B: DNA content and CA19-9

expression in proliferative phase.
WGA receptor expression in proliferative phase.

cultured CC cell line (CCKSI). A: DNA content and CA19-9 expression in stational phase.
C: DNA content and WGA receptor expression in stational phase.

D: DNA content and
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B otz. FEtENTEEZERZ LA -y, Eiom
<, FBHEECOMRMBMBMEHEDO S5 — v BEw T
H&, FART A BEYEIERIZETR LTz, CCiz
BT HEEHFE ORI, REMMOMKY T 200 b4
v, Lavl, SE2MeERETIIRLS, FMARED CC ¢t
PRI T B O/ NI E S HRAET A TRES R B D L, KRy
HoORE T MK TBIEEHETIR B T 5 LB R\ FREE
HEND CC B’EETHIREN LD 5.

wiz, CC O {LE L BEME ORI L OMITITH S 2 728
#ERHZ bR, 2% b, CC OMEEMETTET BB L,
mMBRMBEERRORFILET L, % A BHE, Le, Le,
CAl9-9 TIEETH-7-. MO, BIEMETLELUD
REMERHEATE Y, LEREEEECEXBLEBES2 D
Hhic. ok, HOMRTIE, BEONKE L Rics mEH
MEDORFEMNETLONTED, BRERBVWLTHHELD
AR, TDX570RE CC TEOLbRh ot Fi,
CEA sLe ik, FEHOBERTIIRERTIT -0, B
BERRRL LA EMETLHBENERCRB LT . &
DEZIL, RO ABH HygE= Let™, CAII9 LIZHDORE
R&—-vxRLTWB. Nakamori 5%~ 7 V) v Le* 0 RBEO
Eink, KBROBRFEENRHCEEL, SHEE0ER
L, FTROBELBEELCERELTVSH, CC TLELUD
TR ARBEIND. BHREROBEFOLOML, BE
MR TORELBEOSMLECEREOBMER LR L. Tk
bbEHLETIE, BHEORBRIB LD B I ERER AR
U, ESLE TR, BERLURAM, o xEER ML
fo. ZOX5IESEEROBROE(LIZER O EMFH S LE
CHRCBEL AT EELON, 20X 5 BEOT{LILM
DEFTHREINTVIY. HRESICESEREORED
HDUVIRBRECIE(LIIEBEMROEHFHEEFDOL O (HaKN
NREDOEL, B5IbIBOEEETFEYC X 5RO
BOER, BEC & 5EEESMEBERE L ), wiE
LTwaLBbhs. LhL, SHRFMNOEFHLEIZ L BT
BEMDIELDND. ok, HEALV-F-ERET, ThbE
SEOMINRIEESY BT Lichy, BEE0 b0z E BTl
b RN

¥, CC I0fIR AV, A—BIORLAHAT, BEORE
RE—VERE LIE A, CC OEABRL, S22y
{EECHBE L. 202 &k, EEORBEZF0 L OAEREHIT
RESRILOTILEL, LLAERBIEKELTWSZ L
RTHDE UTHERGRE,

I, MRBRCEET A HRFEORMRBCEL, EEOM
B, EMRHRYE, BRFENEE L TROERER ST
THL DHRENE D DD b BIW08 gl ¥ 25k
B, KBELLETRENEOE DI L AgNOR ¥,
PCNA BMER1 &, A, B, KB & TIER L
REBFIT DNA BELESS LW I HEE N J B9800
B, BECI-T, ¥LBETIHMBIC LI > T—FK LT
W B, RIEOHMETIRIASOMMBIIEDIRE, i
PCNA DREMGIZELTIZ, *OoFARYRMET 28453
H5%. Lil, CC BT IhbBRBEYHHE, Hic
FCM % FeBIgRIia & IR Tuinn ™, KEFgRIE, e+ 0
BB BL L FiiH RO CC 25 & L, CC OMfasiE2mig
BLBRRESWESEE OBEE LR LD THD, =0

IS eRAIT G EFE TR IR T UL,

AMRETRETE L, MAEBHEL RTREERNORT S
fiofz. ZORER, CC Tt PCNA LI & AgNOR & ZIEDIE
BIBIMR AR T Z LA S 2o, PCNA & AgNOR o —
BREXIZERY, toBReIHTILO0THS. ZOF
Rix, Boft, Harrison H0HEY, 2 ¥ VFTRBOGEB A
IECTHMID PCNA RIK &85 L 2B {2, BE TR
COBEURDHEMELTVBI L E—KTSH. DNA B
BT 2 fEEICENEEICE L AgNOR B2 R L. JETY
Girl P I X H AROBRABEIL T3, L1L, 48
B™Z DNA 7 a A 54 0%~ & AgNOR H & 13BE %R
HWERELLTED, B4 0MRBEEEMcORMEEILE
BOREWBC I W ERBDOMS LA\, ¥/, CC DM/
W LEDE T AgNOR BA 8L Tk h, PCNA
LI ORER IZERBOE A A D, ZThHOFRIZCC D
BB SLER, CC OHMECHEGT L Z L4 RET 5.
Fio, FCM W X 2T T3 CC DEENREKEHETH -1
0, LI EREN S LEMET T2 oh BE S 5% RT 4
DL, DNA BRI EERRTERAR D -, T,
CC B L TR ES LB IR IRt L £, &% DNA &
b 2N E <, —7, PobH, EOCEIRE I iagm
BEOE <, B DNA By REBENS I LRBE LTk -
To. ek, MRFELEEED 16z (AgNOR $234.24 & SET,
DNA M 1.550 R EEE R L), EHCHIRE L Ao
JERER R L7,

RT, MEBEORRL EXBEOEBO—>TH5EY
EOBIEMAERA L. MR RETAES (KBE, B8
7£E) TREBSITHE DNA E0LH W2 LR bhTH
HE M REME Y RTEUEEVEBEENE VL S h
TWaY, KRR TILY v AfiEEDOH S CC T DNA #5HH
B, FRRAEEOEDDE AN ST, T, BEER
THABOEAIEDHA. LiL, PCNA LI © AgNOR
BEER L OMICHELEERIE LR, o, ZhHORk
RIb, CCDEBEDIEEL LT, BRRATIZ, BDNA &0
BRENBRLEBELEREI I,

BEPERT 5 L, BRI L AEYEMC L BECTYE
¥ (heterogeneity) OHIE T2 = L i2ELHISRT LAV =
DFRBHEZ > THRBEEOB A5 CCIEo> W THRHL
ek A, A—EBTLRILAMA TR S AgNOR ¥,
PCNALL 7rAF 4 R&— v TRTHERDY, BlchHra—
VORENRE IR, D% b, SfG o b, BMAEYE
RSB FARE—VIZE T HREERDEETS = L AR
T Rl

Tsds, S DEB TIRRBAETRAM ORI X 5 EEOME
ROERBBREIN TV 5™ A, CC DR &KMo
MREBREERCEL L, REZTOFNED L 5 MR
hTuiol. ABFgETiz AgNOR #, PCNA LI, #% DNA £0
WS B L R CHOMREERL bR o1, L
AL, SEHRE Lz CC EBHl D 5 W IZABHTREATH
D, WTFRBERLAFANE L, BEREDPOBRMEOEME
AVCHREBREAMRETS ZEBLETHD, FOZ LILE
DRBEMIRBEL OBEBER.NESCELN LA EELA
5.

&, CC TOBMRORE - MRBEOBE T,



JFF PR IEAE T D IR B BB 52 343

b CC MRYID AV RBE_EREC L 5KHT, CEA &
Le* D31 PCNA OB L EOREY R LAL. SERS LA
FEEITI, PCNA ORBEIFEETRFOBMIBIC A S h i
DR L, CEA, Le* DRBRFCHEARTE Sh 2 ER
BHoTeDT, BESKED PCNA LL L, BEHEORRD
HHHMAD PCNA LI BMEL oo e 2 E 2 BN B, Ia¥k, A K
#E L CAL9-9 DREI PCNA OBRMAR L IEENTEDbA
e ot

iz, #{b&hize + CC(CCKSI) # v, MR DmEE
Mk X OMIMBIRE LB TUR) ORFERK L OBER &
Lic., 2D X3 sHFRENE, Mgt clEnrda
2 CC TREFOBEERBTOERNWHR L BEbh 2.
FORER, UTOZO0WRAAELNL. —DiX, HERERE
EEWCEEL, NEEEHMRt e CAI99, vrFrv
(WGA, ConA) AMIIERML G AMCBEYRL, B
MEOSFOMENIE N L5 BEOERRDOh
Potc. ZoBI, FCM 2 L 28T, SBEMETIE S
MBRoEmARbhMREROHEBEE ARV ENAREhK
2, B ENBHEBERT, ERRORBECEEEIIALA
Tehote. ¥, FEHEORRELH DNA BT b biilAE
1 ORISR A DRIt o fedd, LIF VL
TR —DORBBIMERO VA X L EDHBBERIBED b,
PCNA L O-BREOKREL I UBEKRL BV LRE XD,
CC Tix, —M OB MR AN HKE T DML S 5 2,
% OEEORTTMBE A CKE Lis O TTHEMRE S
fo. —F, BMEERRT, L2FV LT 2 —OREELM
fany 4 XOEERBEINTE Y, SEDRERRIC—K
THLDEE L DIS. BEREMCEREMNICS DI IHEHIR
REOTRHEMIL 2 v -+ LIcE L, BEORE~DOREK &
DAL, BACLEOBRENCEE LB bl EOEERSE 2
bhiz.

S EEBREICHARIRAIIs DR LI CC AR L L
fet, SHIEHER T & R AR RIC R T L, B
BEORBLMRBE L ML OBECRNILELBbIS.
LT, ZhAbLDEELBADEMDOFHE OBESE LB
L, SRANCIZIEERORIRYRET S ECHERABEL LN,
Lok BT HILNER R DD EEL ORI,

L] i

CC o, ARFR s X USEEMGE AV, SEEAED
R ¥ X CHRBREFEE L ARERSH S OBREE Y
BE L, UTofRvEL.

1. CC ToEHHFE ORI, RMMCE~FFE PR
HLREN AL R DEAND - 7o, MREREEMOITFFR L
KIS & DRI E T h - 1.

2. CCuB s EERFEORARIEBEOSLELBEEL,
ESMLETRREMET TAEAN D~ 1. Fho, BHERFER
BoBESHBATORELELLL, SMEEMETTILRE-T
BMYOEENZ NI, Thb O RIRES L -+ — BN
THhHERIN. Bk, CC TIIBEEOMBHERLD 7 = /
i{f@%ﬁ@&%hk#ot.

. MRBREENEN T, EREHSLECETIE
A@@Rﬁ,MNAU&%ML,%WA%%E&%W%%
Mot feoT, MBENSLED CC OHFEREEEET S

ENTRBEI R,

4. BBRBITHRELLER L OREE T, V) vAERBAO
CC ¢ DNA BEIAEL REBEO LD 2EER ST,

5. CC BV TIEMNROKIIHS W C ORI RBED
b —E DS TEENC REAEARD bhi.

6. PCNA SR O-ERE TIZ, PCNALI LCEA b
B Le ORBNAOHB R R L, MlBEE OBEMENT
®Ehi.

7. ERETOMNGE L FCM K X 38BHET, XL
KPR T, CAI9-9, L2 F v (WGA, ConA) L7 & —D
RBEBCAHBZERADAIh o, i, VIFVLET R —
ORBEIMEOFrA4 X LEORBEERNED bR,
CA199, v2F v e 2 —DRBELZEDNA BETIchb LM
fafBHA & o M BB Ac HEBEBATRIZ A S g d o 72

& 23

MERLBCNn, KA, EELERMEREB Y ¥ LahBR=&

B EHOBYRLET. i, HER, HREEYES  LoSHEES
BhSR, WEBERMAEL I UOEREEHEORSE DEFHTEL
WA LEFET. 36K, HE, BAYRIRE, E5ELTE L,
SRAFEZDMBHRR, BRI RER, BHETHE, BUHR
FRBE, MMERRRROBER, BI0H ) vAREOBREHCLE bR
gholLET. ok, ERXO—WOBERIIH6E A XFBEL T RS
(199148, EIL), #4280 A AFREEES (19926, HR), H8IEA X
FREESES (19926, {UA), FEIEAXRY A+ A+ -%&ks
(19934, HR) THRELL.
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Abstract

The relationship between biological behavior and morphology of intrahepatic cholangiocarcinoma (CC) was investigated
by studying the expression of carbohydrate residues and cell kinetics relevant to histology, tumor differentiation and the
intrahepatic locaton of CC. Seventy five cases of CC were divided into the peripheral type (31 cases) and the hilar type (44
cases), and also histologically, with well (21 cases) differentiated, moderately differentiated (26 cases), and poorly
differentiated adenocarcinoma (24 cases), respectively. There were four cases of adenosquamous carcinoma. With respect
to the relationship between expression of carbohydrate residues and differentiation of CC, immunoreactivity of A, Lewis
(Le), Le’ and carbohydrate antigen 19-9 (CA19-9) was reduced significantly in accordance with tumor dedifferentiation
(p<0.05). The polarity of carbohydrate residues examined was also reduced in proportion to the dedifferentiation of CC
(e.g. supranuclear or lumimal staining patterns were frequent in well differentiated adenocarcinoma, while diffuse
cytoplasmic or stromal staining patterns were prevalent in those poorly differentiated). These staining patterns were clearly
shown by confocal laser scanning microscopy. In adenosquamaous carcinoma, expression of carbohydrate residues was
similar to that in poorly differentiated cases. A, B and H tended to be more frequent in the hilar CCs than in the
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peripheral CCs. The cell kinetics of CC was analyzed in 48 cases by counting the number of argyrophilic nucleolar organizer
regions (AgNOR), using immunostaining of proliferating cell nuclear antigens (PCNA) and flow cytometric DNA analysis in
48 cases. Dedifferentiation of CC was correlated by AgNOR number (2.22%£0.21 in well differetiated, 3.66 £0.85 in
moderately differentiated and 4.17+0.49 in poorly differentiated adenocarcinomas, respectively). In 22 cases, the labeling
index (LI) of PCNA was higher in moderately and poorly differentiated adenocarcinomas (24.0+2.35 and 26.0£4.89,
respectively) than in well differentiated ones (10.8%+2.14). A minority of well differentiated ones was aneuploid (33.3%),
while aneuploidy was prevalent in moderately (84.6%) and poorly differentiated ones (100%). In autopsy cases, the patients
with lymphnode metastases showed a significantly higher DNA index (with metastases, n=19, 1.63%+0.33; no metastases,
n=4, 1.08£0.09). The anatomical location of CC along the biliary tree had no statistical relation to either of the cell kinetic
data. The relationship between expression of carbohydrate residue and cell kinesis of CC was examined in paraffin-
embedded tissue using double immunostaining, and also in cultured CC cell line (CCKS1) using the immunofluorescent
method and flow cytometry. In double immunostaining, expression of carcinoembryonic antigen (CEA), or Le?, negatively
correlated with PCNA LI as a whole tumor (PCNA LI in CEA expressing cells, 3.6:£2.5 vs PCNA LI as a whole tumor,
34.1+7.4; PCNA LI in Lewis* expressing cells, 4.5+£3.7 vs PCNA LI as a whole tumor, 32.5+5.3). In CCKS1, expression
of CA19-9, wheat germ agglutinin (WGA) and concanavalin A (ConA) receptor was not significantly different between the
stational phase and proliferative phase. This study implies that a combination of carbohydrate residue expression and several
cell kinetic data is valuable for the evaluation of the histological grades and biological behaviors of CC.



