Expression of Mucin Core Protein in Gallbladder
Carcinoma and Dysplasia and its Pathologic
Significances : An Immunohistochemical Study
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Table 1. The gallbladder tissue specimens used in this study

Diseasea No. of cases _ Age Sex
(X=£SD, years) (M: F)
Non-maljunction
Carcinoma 55 71+11 15: 40
Dysplasia 20 69410 9: 11
Without gallbladder carcinoma 6 65+ 9 4:2
With gallbladder carcinoma 14 71£10 5:9
Non-neoplastic, non-dysplastic epithelia® 15 59=+13 7:8
Maljunction
Carcinoma 3 5819 0:3
Dysplasia 6 24+£21 0:6
Without gallbladder carcinoma 4 12+ 9 0:4
With gallbladder carcinoma 2 49+13 0:2
Non-neoplastic, non-dysplastic epithelia 20 1116 5:15

¥ Chronic cholecystitis and almost normal gallbladder, M, male; F, female.
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Table 2. The list of the cases of pancreatico-biliary maljunction
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Background of the gallbladder epithelia

Diseases C;:ie Age Sex Type s(t}c;irii: Clinical diagnosis Pseudopyloric Goblet cell Papillary
gland metaplasia  metaplasia hyperplasia
Non-neoplastic, 1 10 days F B - Choledocal cyst -~ — -
non-dysplastic 2 15 days F B - Choledocal cyst - - -
epithelia” 3 | year F P - Choledocal cyst - -
4 2yrs F P - Choledocal cyst + + +
5 2 yrs F P - Choledocal cyst - + +
6 3yrs F B - Choledocal cyst + + -
7 3 yrs M B - Choledocal cyst - - +
8 4 yrs M B - Choledocal cyst - — =+
9 4 yrs F B - Choledocal cyst — - +
10 5yrs F B - Choledocal cyst - — +
11 5 yrs F B - Choledocal cyst + +
12 5yrs F P - Choledocal cyst - - +
13 6 yrs F B - Choledocal cyst ' - - -
14 6 yrs F P - Choledocal cyst + - +
5 7 yrs M B - Choledocal cyst + + +
16 10 yrs M B - Choledocal cyst - + +
17 24 yrs F P - Choledocal cyst + + +
18 25 yrs F B - Choledocal cyst - + +
19 33 yrs F B + Cholecystlithiasis - + +
20 67 yrs M B + Choledocal cyst + -+ -
Dysplasia 21 5 yrs F B - Choledocal cyst - + —
22 5 yrs F B - Choledocal cyst - + +
23 18 yrs F B - Choledocal cyst + - -
24 21 yrs F P + Cholecystlithiasis —+ - +
Carcinoma 25 39 yrs F P - Gallbladder carcinoma + + -
26 58 yrs F P - Gallbladder carcinoma - + -
27 77 yrs F B - Gallbladder carcinoma + + +

¥ Chronic cholecystitis and almost normal gallbladder. yrs, years; M, male:F, female; B, the common bile duct joins the pancreatic duct; P, the

pancreatic duct joins the choledochus; —, negative; +, positive.
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Table 3. Primary antibodies used for immunohistochemistry
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Antibodies against Source . Amm,als .Ty}? e of Wo.rkmg
immunizedd  antibodies (IgG) concentration ( s« g/ml)

DF3 (MUC1) Toray-Fuji Bionichs, Mouse Monoclonal 0.1
Tokyo, Japan

Ccp58 (MUC2) Novocastra Laboratories Ltd., Mouse Monoclonal 0.2
Newcastle, UK

45M1 (MUCSAC) Novocastra Laboratories Ltd., Mouse Monoclonal 0.2
Newcastle, UK

M6P (MUC6) Gift from Dr. Ho" Chicken Polyclonal 7

Nuclear Antigen Ki67 Immunotech, Mouse Monoclonal 2

(MIB1) Marseille, France

“ Dr. S.B.Ho, Department of Medicine, University of Minnesota, Minneapolis, USA.

Table 4. Sequence of synthetic oligonucleotides used to detect MUC1 and MUC2 mRNA

Gene Oligonucleotide sequence
MUC1 Anti-sense 5'GTC CGG GGC CGA GGT GAC ACC GTG GGC TGG GGG GGC GGT GGA GCC CGG 3
Sense 5'CCG GGC TCC ACC GCC CCC CCA GCC CAC GGT GTC ACC TCG GCC CCG GAC 3
MuUc2 Anti-sense 5'GGT CTG TGT GCC GGT GGG TGT TGG GGT T GG GGT CAC CGT GGT GGT GGT 3'

Sense 5' ACC ACC ACC ACG GTG ACC CCA ACC CCA ACA CCC ACCGGC ACA CAG ACC 3
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Table 5. Expression of MUC1, MUC2, MUCSAC and MUCS protein in carcinoma, dysplasia and non-neoplastic, non-dysplastic

epithelia of gallbladder (non-maljunction)

No. (%) of positive cases

R No. of
Diseases cases
e MUCI MUC2 MUCSAC MUC6

Carcinoma 55 44 (80) —I 36 (65) 44 (80) 49  (89)
In situ carcinoma 10 6 (60) 10 (100) “& 9  (90) 9 (90)
Invasive carcinoma 45 38 (84) _I 26 (58) J 35 (78) 41 91)
Dysplasia 20 10 (50) \I 15 (75) 17 (85) 16 (80)
Without gallbladder carcinoma 6 2 (33) 4 (67) 6 (100) 6  (100)
With gallbladder carcinoma 14 8 (5 * 1 (79 1 (79 10 (1
Non-neoplastic, non-dysplastic epithelia 15 0 :J 7 @) 14 (93) IS (100)

* p<0.05.

Table 6. Expression of MUCI1, MUC2, MUCS5AC and MUC6 protein in carcinoma, dysplasia and non-neoplastic, non-dysplastic

epithelia of galibladder (maljunction)

No. (%) of positive cases

Diseases Ij;e(:f —_—
o MUCI1 MUC2 MUCS5AC MUC6
Carcinoma 3 3 (100) 3 (100) 3 (100) 3 (100)
Dysplasia 6 6 (100) 4 (67) 4 (67) 6 (100)
Without gallbladder carcinoma 4 4 (100) 2 (50) 2 (50) 4 (100)
With gallbladder carcinoma 2 2 (100) 2 (100) 2 (100) 2 (100)
Non-neoplastic, non-dysplastic epithelia® 20 11 (55) 8 (40) 17 (85) 20 (100)

® Chronic cholecystitis and almost normal gallbladder.
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s VAF N, T o SRER, Yo% 5= VERMJUTP
i, dJATPBW, #— 3+t L b9 2725 —-E2iREL,
37 CTCO0TMIES ¢, HE%E, 50p10 M) RiEEE— EDTA
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Fig.1. Comparison of each extent of micin core protein amoung tumor type (non-maljunction). (A) MUC1, (B) MUC2, (C) MUCS5AC,
(D) MUC6. M, percentage of positive cell is > 75 %; Bi#fl , percentage of positive cell is 25 % ~ 75 %; , percentage of positive cell is
< 25%; Well, well-differentiated adenocarcinoma; Moderately, moderately-differentiated adenocarcinoma; Poorly, poorly-differentiated
adenocarcinoma; Ud, undifferentiated adenocarcinoma; Muc, mucinous carcinoma. ® Number of cases examined. MUCI expression is
related to de-differentiation with regard to well-, moderately- and poorly-differentiated adenocarcinoma, when tested by Spearman’s rank
correlation coefficient test (*p < 0.05). MUC2 expression is more frequent in well-differentiated than moderately-and poorly-
differentiated adenocarcinoma, when tested by chi-square test (**p < 0.05).
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§ /= VRFITHK, RELSE 48, FRIMAEMIT S ZF
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BB LW %, 7L 7) ¥ 4¥—2ariEE (50%
A F bR 73R, 10mM b ) R¥EEEpH7.6, B
tRNA200mg/mt, 1XF ¥/ FEHE, 78 FDNA
250mg/ml) TEIR, 1BM 7L A7) ¥4 ¥—2ariifo
720 R, EERICI0%TFAL T UBEREMASNA TS
A= a VEBRTHRLZ020M/ml DY T4 = o =53
FNVITRIVLAFF7O-TT, 42C—8, NA7)¥{¥—

Fig.2.  Immunohistochemical staining of MUC1 (non-maljunction). (A) In poorly-differentiated carcinoma, many carcinoma cells
infiltrating are positive for MUC1. MUCL protein is expressed granularly in the cytoplasm and also expressed and/or accentuated on the
cell borders (arrows). (B) At infiltrating areas, the reaction products of MUC1 are frequently leaked outside the carcinoma cell nests and
imbibed to the adjacent connective tissue (arrows). (C) and (D) are step serial sections of the same tissue specimen. (C) MUC1 is
expressed on the luminal surface of the papillary adenocarcinoma cells. L, lumen of the gallbladder. Immunostaining of MUC1 (ABC
method) and hematoxylin. (D) In sitw hybridization technique reveals MUC1 mRNA signals in gallbladder carcinoma cells, L, lumen of
the gallbladder. Counterstain is methylgreen. X 200 (A), X 100 (B), X 160 (C) and X 160 (D).
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varEkiTol., HEEIES0%FILAT I FM2XSSCT, 50T
TI55M1E, 2XSSC, 1XSSCT50TT2045E&1RET >,
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5) NA 7N v FORIERGLERRE

IF LA ORMIE, TVAY TR T T Y — PERR
TIXVF VTR RWTITo. Tabbh, BEROHARK
PHE%15% 79 v % 78%E (Beohringer Mannheim
Biochemica) Tl 7O v X 7, TWVAY T+ RAT T ¥
— PEHTF IS TRV E S/ 70— F UHE G005
%R, Beohringer Mannheim Biochemica) = 3 B Bt &+,
ZhOTN=F TV TAS) YEETOESTOL Y FY
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phosphate) CE&E*{To /2. THLRFEEBLMWREK, AF1TY)
— U CHRE, BE, ¥V L TERE BALL ERE
BEMIE, M) AREGEHTHSEELL:. B, BENREL
T, kv 270~ 7, VB THERRIHE T I L
HEEEL7-.

#

6. HEETEERIRET

METFERRETICIE, ¥°ME, AXRT < VIELHEBRY,
Paired DtIRSE X AV TITV, BERFO.SRBEEZLUTEESED
helL.

139 |

EEREY, EEMEERETCOLF Y IT7TEHAOERE,
R5CGEEMBER) LK6 BHRES) IIRT.

I. JEEEM, BEMERKETOMUCL AFITER

%3]

1. SEMIET 4 A7 VT HIEERBEETOMUCLAF T
BHORHR

MUC1 D%, EEMBEFOIERIET 1 R 77 TR
BHE LR ICIBEO SN b o2, AHEEFITIX, 205H
1145 (55%) PRBLEOEERZICB - THROLIL (p<
0.05). T/IESHEREH TR, LEOBTEMEELIE15BIF4
Bl Q7%) WEDBEDATHo72H, BHRBEFTIZ, 205%

Fig.3. Immunohistochemical staining of MUC2 (non-maljunction). (A) MUC2 protein is expressed granularly in the cytoplasm of cells
resembling goblet cells (arrows) intermingled dysplastic cells. In goblet cells, perinuclear cytoplasm is strongly positive for MUC2. L,
lumen of the gallbladder. (B) and (C) are step serial sections of the same tissuie specimen of gallbladder carcinoma. (B) MUC2 is
expressed in the cytoplasm of the carcinoma cells of several papillae (). MUC2 positive cells resemble goblet cells with perinuclear
cytoplasmic staining (arrows), while the others were columnar or cuboidal cells with whole cytoplasmic staining: L, lumen of the
gallbladder. Immunostaining of MUC2 (ABC method) and hematoxylin. (C) In sitw hybridization technique reveals MUC2 mRNA
signals in some of the papillary parts of carcinoma (%), corresponding to the immunohistochemically positive area. L, lumen of the
gallbladder. Counterstain is methylgreen. X 200 (A), X 160 (B) and X 160 (C).
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BEEALIZZ LWIBERE LR TIE, MUCL O #IC5y53
DVH LNz, R BBWPIIRL AR PRI AR TIE, SKE
%, EEMBELLIIMUCLORBII A NE D o7

2. BEFA ATV T TOMUCILF > a7 EHORE
FAATI VT 2RO IERATIREF 2064106 50%) T
FAATIVT LEO—BIZMUCLORKBEAIED LN, 0
N EB EEMBOBEERICHRRL, BERTAHEL- 146
FTIE8B (57%) 2, MEAH L2 VEF6HF TIX25
(33%) ICRBL RO BEHT 1 AT I V7 TILBESET
AATITTEREL, BEPOLHICHEEL, HIBIoET
BEADLERIZESHBN —F, AHBEHOT 1 A TS

A

¥ aT7ER 635

YT6B () H2BIIZIRBER AR TIE, 6BILHTRERE EE
RO ERERIHE 2 ORE IZMUCL OREASL SN, BEHE
TLNEETH 7. FEHRBEFICL~, SHEEEFTO
MUCIOHBEIZ L W EHRTH 1.

3. BEBTOMUCLAF > I T EHORHE

MBEETIX, e 0ff, /59—, HMETMUCLOREA
Bobhi DEN, BEGNTMUCIPESBICRET S b
D, FHIZEBET2L0%ER/ALNT, Z05BE Sy —2 L
LT, BREDEESCEMROMMESEEIIRET2 00
R ORENEE (AR KH s WIE—EICRETA D
DBt B, BREOEENSEENEO WYL
MUCL#HETH - 7.

9, BESOSMUE - HBE L MUCLOREBE RS L1,
BRI, MUCLIZ, IBEEECI3Z DM LA

Fig.4. Immunohistochemical staining of MUC5AC (non-maljunction). (A) MUC5AC protein is expressed granularly in the cytoplasm of
the non-neoplastic, non-dysplastic epithelium. (B) MUCS5AC protein is expressed granularly in the cytoplasm of carcinoma tubule.
Immunostaining of MUC5AC (ABC method) and hematoxylin. X 320 (A) and X 160 (B).

A

B

Fig.5. Immunohistochemical staining of MUCS (non-maljunction). (A) MUC6 protein is slightly expressed in the cytoplasm of carcinoma
tubule (arrows). In the background of the gallbladder epithelia (*), MUCS protein is frequently expressed in the cytoplasm of
pseudopyloric gland (arrowheads). (B) MUCS protein is expressed granularly in the cytoplasm of carcinoma tubule. Immunostaining of

MUCS6 (ABC method) and hematoxylin. X 80 (A) and X 200 (B).
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TN, MOERLERES D, HMEEFBELR2BII2AT
MUCIOREELZ0HEETRY, HETIHAIFH -2
m<&%yitﬁ~ﬁ%f%&n;hﬁﬁ%mﬁ%§#ﬁ&
BEE, BALEOBM TIE MUCLORBEIET H 2 W IFHEE
THHOIH L, DILEAERGE TIEMUCLIFERICHE &
B AHEASA LR, BB, RMUE2H, HEMBE2E0TIE
MUCIO&BIE AL N h o7z, KIZ, JHEROHBT &
MUC1 D%/ — > & OBEN L IRE L. BO{UREDE
kD WVEAEEEEE RTBMRTE, TERSECRED
bOFE (B LNLD, EKD D VIIFIKROEFE R AL
i ESURETIE, BESOBEROBENTE AR
240, SoEICHBERRNRESbONEALNL
(H24). Th6OMUCLORER Y —vid, EFIZLDRE

LTHb NI,

SRR ARZERE T O MUCI 565113, SMMAEER & DERT
(%5), MUCLIZJEERIEICET 5 RBHICHFHICRRT S
BEDH YD, 74 ATTIITTORENAY — v ISEUL T
EEIAEEOIEENLE CHET AR B TESMLEOR W ER
2By, FROBEEBRTIE, THESCEEEICMUCLO%ERE
e, o LIBMEAERS 2 Wi ERICEET 5 BE
BEMEERTid, MUCLIZB LHBRICREL Twiz. ARTO
MUCL&EL Sy — Vi, SElolkedsd s vizfkEeE
FECSEAA S N, EEARE T RISE Y SRR R E O
BB hAam TSl LIELIEARA LR (H2B).

I AMBEEL AN LREMIFITY, FERREAIOME
TR L FIROMUCIREI Y — v dsh bRz,

4. ISH#:4Z & 5 MUCH mRNA BB OMRE

FELHREF %AV TMUCLI mRNARBHOBRE £1To 7.
JEBIEF 4 AT T Y THEETIEMUCL mRNADRERIZED
LRador. LiL, F4RTIVTREEHFTIIELOR
BETMUCI mRNADOREBRMSH H, EHRLTIC LERET,
MUCLAF > a7 EHORBEIZ—H L TMUCI mRNAD ¥ 7
Fnhid SN (F2C, 2D).

1. EHY, BEEERKETOMUC2LFITER

DORR

1. JEBET 4 A7 VT HEBREETOMUCZLF AT
EHROHEH

MUC2 1, EEHBEBDIERIET 1 AT 7 I THIEELS
B 7Bl (47 %) OFB LR OMBEL LHICERRICERL
7. MUC2 B M 3 BEEEIc A SR, Zh o BiEfiao R
SEFERTHY, —HoMEEEICDERERO. H#P
BLERTRERE oz, ARBEH TIL205IH 85
(40%) 1=, MUC2HHEIEDEB E O fRbE Il —FL T,
BEBICRIEL TV, FORBNS -V IESHBEALE
BTHolz.

2, JBEEF 4 ATTFIVTTOMUC2LF Y ITEADHEBR

EGHBRERNDT 4 AT T V7 208F 156 (75%) 1ZMUC2
OEFEFDD LN (O BB/AK 14T 115, EIEEF6HIP
450). MUC2iz, BE FEMICEL > THET 2 FRMRE D
MR AR bR oA B R R A R B BALIR ISR LA
(F3A). BHRBEEFITIZ6BITAB (67%) (CBREDI LPERED
RENAL N, FEEAHBEE LARKORE /S -V ERLL.
BT 4 ATT VT HIEERBE L L, EH2REAED
Lhi:,

il

3. JREHETOMUC2LF ¥ ITEHDOEH

EETHEEBIOBERTIE, 55643660 (65%) [~MUC2D
RIEARA LN, TORBIIRENT, —HoMEROEMR
DML EE IR ORI O MR E A EAR IR
Shi, 2B, MUC2HMEMiI BMiatEichonsdy, &5
Wt RRBELTALR TS, FREICMUC2EEMIE D ER
PICRIEEL TV, B, EEASBIIIMUCZEETH 7.

IREREOSLE - & L MUCCORHLRET L2, B
SEI0 < MUC21HE, BaMEBRETIE 31626 %) (84 %) (IR
Ba b, Ba{LiRE 12866, 50%), ESILRE @6
th5El, 38%) LHhEIL, LOEBETHo (p<0.05. MUC2
i, BOtEQBESETIIL VEHELEREN DY, HMUENFE
BT ON TRIE L BBHFEAEL H 2 W IHET 2R
Bhot EFA—EBTEHMEICL VBOSLEVRR HHE,
MUC2 3 EHMEEORMITERITIGHAL, KMLEOHMULT
BT &2 i3 B ERA & bz, B2 FIP 16
(50%) Tit, MWAKLIIMUC2DBRVERASED LN, K
{ERE2 1T 1 MUC2 DRBUTH 5 s b o fe. AR OB
Bcit, MUC2IIEBEOMIERIC, AEd s VIZLAER
TIRGFUEARCHBETSH o 7.

SR EEBEE T, SFICRERICMUCZEEAFALR,
EBEEEEREL VEXRTH -7 0<0.05) (K5). LAREN
JEEEICBWTIE, BERECEY >RBHO—H oMM
HPRICMUC2 DEFLE T 7245, BEHRAERD 5 IFIKIC
BT D IREEERICIIZLAETED b o .

TAREEY A L BBE3SITD, FERBREAOE
B L FROMUC2RI Y — v adhbhlz, 2% 1, BEA
e T A EBE O —HOBHMRANIIMUC2 DRI B0
729, FEMRASR T AIREBEIC RO b b o 7.
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EFIET 4 AT TV THEETIEMUC2 mRNADERIZFED
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Bl AROREHE Ny -V hkRLE., TLFAATIITTH,
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DEBRFA LN (5. FOEBITEIHEMLoOMIL LR F
SO E AMLS, H2VIEEERICASOL (W4B). %729
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FEZ T VERREEIE 10 B0 961 (90%) 12 MUCSAC DFEHIATH 5
, REVERER 563560, 78%) L ILE L EHIZEHAT
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BHY, 1FTHEECHERAL, 260 TIIEA I T A
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BEHOEH

#Dmﬂﬁww%ﬁ%?4x75V7WW§MMAﬁ‘
MUC6 D3 %78 72, MUCE 1 (2B PR b A= I&cL
T, Wi hOLHiA BRI HD SN itﬁ@t&mv
RENEFIZ b RO M8 % e, %@ﬁ%@&%iﬁm
I NEE DA LN, BRBEEHTOMUC6 L, AR
BOIOIERET « A 77 I TN L REkOMEME R L, 2041
ifﬂ ZH & ORRIEIZRENA B,

HHEET 1 A 79 V7 TOMUCELF > a7 H DI

MUC6, EHFRBEHDOT + A7 F I 7 206)h 1665
(809%) \ZHMATERD SN (O LRADE 48R 106, WIES
PE6HIAB) . L, FEERIC A S L B PR T,
MUCB D W BB A LN, T4 AT 5T I THMUCS

DFEBUL, BEMBRILAER & B LT, VB0 Hhi.
Fe b MR P SRR DS T, AR
T FI BBV A LN, EAHERES L FARORB 4
—YERLIZ, FPAATIITCE, BREE, EEHEEY
a%u,%ﬁ#?4xfﬁf7ﬁﬁ§ﬁﬁkmML,ikAE
BWEASR R,

3. JHIERTOMUCELF > a7 BHOFE

MUC6 %, FEETREREHI OB TI1X, 55610496 (89 %)
IR A SNz, MUC6 & 12 Bl o A 2 Bk
DIFEJNED LN, BMPIBEER TIE, MUC6DMV 5
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JREER O - MEH & MUC6 DFHZRE L. ML
RTINS MUC61E, B - AREED & SR L30T & 7 1
[ A N h o295, B {LHEORERE Cldmm ek 2R
L, SLEDME < % 51200 T MUCE D ¥eta it 359 < 7% A [
A Btz FECEMEBIE OGS, MHEREICTH T 2 FE 5
DR & D IRFEIR BB L

MUC6 58U, FRREMIEEEE & iR BB iR o
otz GE5).

ERMBEE A LA3BER, BEEOMUCE DR
HONiz, FOREY — ISR BGOSR & ARET
%Of‘

V. MUCL 5L UMUC2 AF > a7 HEEANRIE & M 1E5HE

EE

FEMEEALTHCT, BEEBLIVCTIRATIITTO
MUC1 4 F ¥ a7 &HDOFEBOFH B & MR & o B
WZOoWTHE L7 G&7). 4B, K6THEIIIHEET1 275
U7 SR Ry, R4 RS 5 U7 R R IREEE ORI
TEe OREIZTEBIL 72

JHgET 1 A 75 I T Tid MUCL B HE#IIR C 0 Ki-67 S B ER1Z
274%TadH, MUCIEEMM TO Ki-67 5413 9.47% T
', MUCL R CRETEA S A - 72 —J5, MUC2 Rtk
B THOKI67TIEREF17.1% TH H, MUC2 ML T o Ki-
75 BEI1L9.47 % TH 1), MUC2 B MM T Ki-67 D5 8IA%E
HCHot.

Table 7. Cell proliferation activity in carcinoma, dysplasia and non-neoplastic, non-dysplastic epithelia of gallbladder (non-maljunction)

MIB-1 indices (%)

Diseases Ij;;r
o MUCTI-positive area MUC1-negative area  MUC2-positive area MUC2-negative area
Carcinoma 40 34.8 13.5 20.0 14.1
[l % |
\
Well 20 29.0 11.7 18.1 11.7
Moderately 12 36.0 17.7 19.5 17.7
Poorly 8 47.2 NA* 329 27.7
Dysplasia 20 27.4 9.5 17.1 9.5
Without gallbladder carcinoma 6 59.4 22.1 44.0 22.1
With gallbladder carcinoma 14 18.2 52 7.3 5.2
Non-neoplastic, non-dysplastic epithelia 15 NA** 1.4 8.0 1.4

MIB-1 index, Cell proliferation activity is shown as MIB-1 index. The percentages of MIB-1 positive cells was determined by scoring in the
most extensively immunostained areas of mucin core protein and negative areas of mucin core protein; well, well-differentiated adenocarcinoma;
moderately, moderatery-differentiated adenocarcinoma; poorly, poorly-differentiated adenocarcinoma; NA, not available; NA*, No area negative

for MUC1; NA**, No area positive for MUCI; * p<0.05.
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IREEHE 40k T, MUCT AL T o Ki-67 583 H 13.34.8 %
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N7, EERECHTR E LT, £#H15ANAD 26T, MUCLIZ
R S BT L 7o, Sasaki 5 25 L TV A RIZMUCLIE
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KR —C, & DA CIHEEEICEYE, »5HITIREETS
o7, IO LA-EERATOREEELRLTED, 77
O— OB ERTTiEEDH 5. EOEIRMETIE, MUCL%E
FL LI OBIED B VI S BRI L HIR I RB T 5
2, HAHVILEMEORERIIZER L. L Lo EEORY
FEBICIE, TEMINE LRI 2 F B & 5 VI B OTE A
BB BN, 02 k%, MUCLOBEETOREIIE, il
T DR MRS & 2 IS A Z L AVRIE S 2. MUCL
BIBOSEOHE LT, BEORRBICOEETS LB ba.

¥ - IRERE T O MUCL R3S, IERMMEAREER & 0 &
HThor, &5ICFE—DBEMTORE T, BRREVIL
IIMUCLIE, FESEs, 452 E MGl cm NI B3T
B D - 7z, SO TIEMUCLIE BB IS 5 KM
MBI REA S D, X HIEMREEORARICEALT
REEBEFDOLNS. 20X 2 MUCIOFER/ Y — VI,
JEIE B EERR 1060 Tk A S Y, MUCLIZREERORMEIC
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Hudson 5 WO, MUCLEETF ##A AL g
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Expression of Mucin Core Protein in Gallbladder Carcinoma and Dysplasia and its Pathologic Significances - An
Immunohistochemical Study Taro Yamato, Department of Pathology (1), School of Medicine, Kanazawa University,
Kanazawa 920 — J. Juzen Med Soc., 106, 627 — 643 (1997)

Key words mucin, mucin core protein, gallbladder, carcinoma, pancreatico-biliary maljunction
Abstract

Mucins, which are composed of a mucin core protein and abundant carbohydrates, play a role in lubrication and defense of
the normal mucosa in humans. At present, 9 mucin core proteins have been cloned, and their tissue- and cell-specific
expressions and distributions suggest their unique roles. In this study, the expression of MUC1, MUC2, MUCSAC and
MUC6 mucin core protein was examined at protein and mRNA level, and cell proliferative activity was evaluated by Ki-67
immunostaining. Gallbladder tissue specimens from 15 patients with non-neoplastic, non-dysplastic gallbladder, 20 with
dysplasia, 55 patients with gallbladder carcinoma (10 with in situ carcinoma, 45 with invasive carcinoma) and 27 with
pancreatico-biliary maljunction including 4 with dysplasia and 3 with carcinoma. In non-maljunction, MUC! was not
expressed at non-dysplastic epithelia and focally expressed in a half of dysplasia. MUCI1 was expressed heterogeneously in
80% of carcinoma. Frequency and extent of MUC] expression increased with histologic dedifferentiation of the carcinoma
and MUCI1 was preferentially found on the luminal surface and the cytoplasm in the well-differentiated adenocarcinoma, and
the cell border in the poorly-differentiated ones. In infiltrative regions, MUCI was predominantly expressed, showing
expression on basal cell border and leakage around carcinoma cells. Cell proliferative activity was higher in MUCI positive
carcinoma cells than in negative ones. In maljunction, MUC1 was preferentially found on the luminal surface in a half of non-
dysplastic gallbladder and all of dysplasia. MUC2 was expressed at “goblet type cells” in non-dysplastic epithelia, dysplasia
and carcinoma. Frequency and extent of MUC2 expression increased in order of non-dysplastic gallbladder, dysplasia and in
situ carcinoma. MUC2 was focally expressed in all in situ carcinoma and 58% of invasive carcinoma. MUCSAC was
frequently expressed in non-dysplastic epithelia, dysplasia and carcinoma, suggesting that the phenotype of gallbladder
epithelium resemble that of gastric surface epithelium. MUC5AC was more frequently expressed in in situ carcinoma than in
invasive carcinoma. In 70% of dysplasia and 90% of in siru carcinoma, both MUC2 and MUCSAC were expressed. That is,
gallbladder carcinoma have both intestinal and gastric phenotype at an early stage and gastric phenotype become dominant in
invasive carcinoma. MUC6 was expressed frequently at the pseudopyloric gland metaplasia of non-dysplastic epitelia,
dysplasia and carcinoma. These results suggest that MUCI expression is related to carcinogenesis, histologic differentiation
and infiltrative abilities and a risk of carcinogenesis increases in gallbladder epithelium with maljunction.



