59

BV E B O RRIEE & IS O ERR I 5
B DEAIZ DT DRES

A #*
PR AR AR B2 RE A R A0
HILEE - —ARSA RT3
(FAE - BHHECER)

Features of Mucin Phenotype and its Changes with Progression of Invasive Ductal
Adenocarcinoma of the Pancreas

Hiroshi Ocawa

Division of Digestive and General Surgery, Niigata University
Graduate School of Medical and Dental Sciences
(Director: Prof. Toshifumi WAKar)

E F

[#65] B0 _LRNED & RHEREEAOETRRIZE VT, 47 VREMBLEL LU
CD10 # HWW- KM E OB 2T - =HWEIHT L A E V. AFROEHBIE, AR X/
BN EES S LT, BEORITARC T MR EELABNT 2L TH 5.

[Fi:] ERPES 4 &S 41 4 1% & L, MUCL, MUC2, HGM, MUCSAC,
MUC6, M-GGMC -1, CD10, CDX2 O RERELF %17, ERNER L REERILT 3
FIEE £ 8 L, oEMmER ToRBEEE L2 BET L.

[#ER] BERERFIZH VT MUCL 8 K UH RS LEEIO HGM, MUCSAC if, & 4 100 %,
93 %, 81 %L IGHBICRBLTHD, LENEHTIE 5%, 95 %, 81 %, IRFEEH T2 98 %,
88%, 68%Thbh, Fbo L EHEBICHKEL T\ —%, CDI10 % MUC2 IiZE&Ess, Lk
WiEE % & LI Th 7. M-GGMC-1, MUC6 i, %% 18 %, 17 %IZRB L, LENE
BTHREL 41%, 34 BIZREL T DIIH L, BEBFTCIEE4 6%, T%EBEHETH -
7o WERE X0 ET AL, EEABSICEOL TR, T8 FEMPRE (FGAY) 20
FlemetE<RAoh, 2055 UFITREESTEHES ELER FA) #5RL7 74, bk
PUESIZ BV CEHRE EER FR) B 15HIcRoh, BEESS 14 FliXE CHREE TS
S7. BEES TR, BRELEEY (F-148), BREELEYN P-FA) dzhsh1fd
DTH 7. FIRPESS, RS L & 1SF AR (PR 3D Lh -7

[#5] BHEOETERIC BT 2 AL OHEIZ I LRSS & RIS O ERE 4 B0
&, ELWRIEMBILEOEHENEETH 5. AR T, FRAES & ZERSOX P 7=

Reprint requests to: Hiroshi Ocawa RIRIEERZ © T951-8510 Hris X AUATHE 1-757
Division of Digestive and General Surgery, SN YN & T ERE e TN A
Niigata University Graduate School of Medical HiEs - SRS (B—SRD VN T

and Dental Sciences,
1 - 757 Asahimachi - dori, Chuo - ku,
Niigata 951 - 8510, Japan.



FREFSME $129% F25 FR27H (2015) 2 A

12 Victoria blue fefa %2 BE L L TH W, £ 7=, KEORESHITRIE 23§ 5 RS 3%
DORIEOE DS, HGM 3L U M-GGMC -1 123+ 2Hith & FHv /-, CD10 DRBEIT FER
BEHTHH (122%), REEECT1H (24%) EREERICL - TREBEEMKL & 5
Db oM, M ENEEREZIZAD LA -7 BRSO TRME SR REEL &
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W0 F 7 BERE ERICEIZRET 3 W
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BEHEXNSY AT, 82%, 100%EF 58
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T, HEARIER RO E R 05 B RIS

UHBELBI LS 1R-W ZhOz, BEIC
BT, ELL BB LEAEORHALFRL 2D
124, MUCSAC % & U8 HGM 123§ 5 % 53 /L
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35 WB A F » MUC6 12443 % 3 MUC6 Hifk &
R ICBESHD T MR BEIC TRHEEA 2T 5 19, 1y
FIBRA A 7 3B IC AR o 1, 4- GlcNAc 3%
FA#5, Concanavalin A (1) /35 F v 2 256
THRMORIEE2RT I E AR S N T B H 18
M-GGMC-1 (HIKI1083) 12 Z D EBE$H %72
WysE/7u—F bk Th Yy, MR L F
VORBRAEB TS -OIHEI A TS WD,
4 ZLIATCBEIZ 0T, MUC6 O stk i3
HBEDOAIZHIR X34, M-GGMC-1 i2#i
BOAE L THIEEEIZERL WA I L 4R
HLAEW, 2hx, BEcs\T, Flrigsiio
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# 1 Staining pattern and positive cells of mucin immunostains for each antibody in non - neoplastic epthelium of the gastrointestinal tract and pancreas

Gastric f oveolar cell markers Gastric glandular mucous cell markers Pan-epithelial cell Intestinal cell marker Pancreatic native cell
marker marker
Antigen of MUCS5AC, HGM (human | MUCS, synthetic peptide M-GGMC-1 JMUCI, synthetic peptide] MUC2, synthetic CDX2 CcD10
peptides and mucing synthetic peptide  gastnic mucin) peptide
Clone of antibody CLH2 45M1 CLHS HIK 1083 Ma552 Cep 58 ATM28 36C6
Specificity Human Muc-5AC | Peptide core of Human Muc-6 «-linked N- Human Muc-1 Human Muc-2 Human CDX2 CD10 glycoprotsin
glycoprotein human gastric glycoprotein acetylglucosamine glycoprotein glycoprotein protein
1mucin (GlcNAc) residues
Staining site Intracytoplasmic | Intracytoplasmic Intracytoplasmic Intracytoplasmic JLuminal cell membranous| Cytoplasmic Nuclear Striated border (membrane-
(pesinuclear) (supranuclear) ~ (perinuclear). (supranuclear) > luminal | (membrane-bound) > (perinucleas) ‘bound), and rarely
Tuminal cell- cell-membrancus. cytoplasmic. Extracellular cytoplasmic
membranous, Extracelluler secreted secreted mucin
extracellular mucin
secreted mucin
Positive cells in | Gastric surface | Gastric susface Pyloric gland cells, Pyloric gland cells,  JActivated form of gastrid Goblet cells andits | Absorptive cells Absorptive cells (small
gastro-intestinal mucous cells, mucous cells, flmucous neck cells, cardiac mucous neck cells, surface mucous cells & precursor cells (small & large intestine and duodenum)
tract mucous neck cells| mucousneck [gland cells, Brunner gland|  cardiac gland cells, pyloric gland cells. (columnar epithelial | intestinal), gobiet with CD10 & CDX2
cells cells, pseudopyloric gland| Brunner gland cells, §Proliferative zone cells in| cells) cells, Paneth cells positivity
cells pseudopyloric gland cells] small & large intestine.
Positive cellsin  § Gastric foveolar | Gastric foveclar Native accessory Native accessory Native ductal cells Goblet cells and its | Goblet cells and its § () > (); Native ductal cells
non-neoplastic § metaplastic cells | metaplastic cells § glandular cells (immature | glandular cells (mature (Main pancreatic ~ precursor cells precussor cell without CD10 reaction
pancreatic epithelia) in ducts in ducts. Goblet § type, CD10 positive) in type) in ducts. Gastric § intercalated). () > (2); (columnar to (columnar to (Main pancreatic ~
cells (hybrid ducts. Gastric glandular glandular metaplastic {accessory glandular cells] cuboidal epithelial | cuboidal epithelial § intralobular). () ~(H);
cells) metaplastic cells in ducts. [ cells in ducts. () / (¥); (immature type) & cells) cells), and intercalated duct cells,
Intercalated ductal cells & | Intercalated ductal cells centroacinar cells (in absorptive cells centroacinar cells &
centroacinar cells (in & centroacinar cells (in pancreatitis) (small & large accessory gland cells (in
pancreatitis) pancreatitis) inte stinal) pancreatitis)
Working dilution 1:100 1:50 1:100 1:50 1:100 1 ;500 1:100 1:200
Source Novacastra, UK | Novocastre, UK Novocastra, UK Kanto Chemical, Japan Novocastra, UK Novocastra, UK Novocastra, UK Novocastrs, UK
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UIREAS 10 %ALY VEIERICERYE S
AmmBRTEEL, /S7 74 ATy s
B ICEY) L, HE A4 ER U 7=, HE i@
ST EEWERE GRS AREVR & L, 430
Fo7ay2h6BE 3um OEGETH & ERL
72. 87 h HE 44, Victoria blue (VB) #:fa
# kU MUC1, MUC2, MUC5AC, HGM, MUCs,
M-GGMC-1, CD10, CDX2 RIEHE 41T - 7=
(F0.

HE J@iZ 4 2 EEPESSIE, SiRE ORI
DRI E W TSI e B L. F
7o, RIESO & 5 IZHE s BRI BE R %
237, BEANEE CHHERMEETHE I L X
Ex LENBOBKOMEIE L2, BB
fii& UC, VB-HE g @& % T MR I £ h
T3 LRSS EEEL, FIREBEL IXIL
7220 (B 1). $XNTORBEREERIT2 ADH
wEH (HOL HW) Itk-THyYLTREXAQ
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RIFHMBILFOHE L, BEA Lo 2EEMEIC
B3 LF VIEEHROEIE R FERMICHIEL,
10 %L EREH® % & T, BBIBGBHEEHEL 2
(B 2). MUC5AC, HGM, MUC6, M- GGMC-1 i%
BRlo<w—~H—-& LT, MUC2, CDX2iZiEAYD
v—Hh—& LT, CDX2 #EH %=L CDI0 5
MAEEEE~—H—& LTHEL . MUCSAC
FEME & 7213 HGM BRMEOIEE IS B IS LAY gas -
tric foveolar phenotype (F&Y) &3 L, MUC6
FoME & 7213 M - GGMC - 1 Bt D RS 4 S H4 AR
#U gastric glandular phenotype (G %) &ML
7=. & 7-, CD10 Fath:DREE % f#2Y pancreatic phe -
notype (P %), MUC2 Bt DFEE % BFRY intestin -
al phenotype (1AY) L 4¥HL, BRICEDREHR
BALZIZB O TERN T - IS+ 2 AR
unclassified type (U%Y) & L 7=

4. HREtEIR

BRERIC & 5 REIGMHIE O L Fisher
D IEFERESRERE & IV TIT - 72, #EH2RRENE
PASW Statistics 17 software package (SPSS Japan,
Tokyo, Japan) #FW\TFT 7. P<0.05 % #at
FPRICER THD LHIEL 7.

5 2

1. ZEMBERICEIILFOER
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10%& L7 (&2).
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1 Venous invasion and intraductal cancer areas surrounded by
invasive ductal carcinoma of the pancreas.
Venous invasion (A and B, arrowheads) is objectively identified using double staining with
hematoxylin - eosin (HE) and Victoria blue (VB-HE) to detect elastic fibers (blue).
Intraductal cancer areas (A ~ D, arrows), which are often difficult to detect using HE stain
alone in invasive cancer areas, can be objectively identified in sections stained by elastic fiber
staining (VB - HE staining) with preserved elastic fiber bundles in pancreatic ducts.

% 2 Incidence of immunoreactive cells in each mucin staining of invasive ductal carcinoma of the pancreas (n = 41)

Percentage of immuoreactive cells

Mucin phenotype 0% 0% <X < 5% 5% = X<10% 10% =X<30% 30% = X
MUCI 0 0 0 2.4% 97.6%
HGM 0 7.3% 0 4.9% 87.8%
MUCS5AC 2.4% 12.2% 4.9% 19.5% 61.0%
M-GGMC-1 20.6% 35.3% 26.5% 11.8% 5.9%
MUC6 31.7% 31.7% 19.5% 14.6% 2.4%
CD10 53.7% 29.3% 12.2% 2.4% 2.4%
MUC2 68.3% 22.0% 4.9% 4.9% 0
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2 Pancreatic invasive ductal carcinoma with gastric foveologlandular (FG) type.
(A) Invasive part of well differentiated tubular adenocarcinoma. (B) Tumor cells show CD10 negative
expression. Tumor cells show HGM (C) & MUC5AC (D) and MUC6 (E) & M-GGMC-1 (F) pos-
itive expression. Tumor cells show MUC2 (G) and MUC1 (H) negative expression.

CD10 D FEH L 2l (4.9 %) &IEHIZHBIHE
FEDMEA - 72, CD10 (X IERES O F A, /i
A NEEPREAS ICRBL L, & 5 IChFEEMEMIE
BEFOHIEI BV TEREL T CD10
13, B 3o THBRE L LBk e 4 5
A BIHENZ DFREBUHEE A L, iRt d: =
B# (2 HGM, M-GGMC-1 #3842 H1b41c
BOWTIEREEZBD L h 72,

HGM, MUC5AC i34 4 38 {5l (92.7 %), 33 {4l
(80.5%) THHBLL T\7=. MUC5AC, MUC6 ¥
KO MUC2 i3z MBI R BL L T 228,
WREOBEEMTRER*BO L 572, — K
M-GGMC-1, MUC6 3% 4 6%l (17.6 %), 7
B (171 %) TRBL T\ HWMMARL L+
S EIREE BRI L4 F VI AR RBUEE H
Bh o572 (P<0.001). HGM ® M-GGMC-1

SHREICRELTED, £24F Y 3Wob s
WIRRED SRR D A E M & RBL A B 72, 1<
2 H DS Tl MUC5AC & MUC6/M - GGMC -
1 ZRIEICHBIL Tz (K2). HIRE LA
# (MUCBAC, HGM) X HK4MALi (MUCS,
M-GGMC-1) (3IERESE B REE LB T3 RSB
LTWhah o7k, Bibd bkh 6 & % FLEEIRES
WS BT R AR D X2k - 72,
MUC2 i3 21 (4.9 %) & IFH IZFBHE K
Moz BEEIZ BT, RO MUC2 B
&, MM & D S A E A o 72 BRI O JERE S
121X MUC2 I3RBLA 5B e o 7.

2. tRAESRSLURBERTORERED
&
REMEREEIE AL BIC T, BRI & 2
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#£ 3 Immunoreactivity of mucin staining between intraductal and invasive cancer areas of the pancreas

based on the cut - off level of 10 % reactive cells

Intraductal area Invasive area p value
MUCI 95.1% (39/41) 97.6% (40/41) >0.999
HGM 95.1% (39/41) 87.8% (36/41) 0432
MUC5AC 80.5% (33/41) 68.3% (28/41) 0.312
M-GGMC-1 41.2% (14/34) 5.9% (2/34) 0.001
MUC6 34.1% (14/41) 7.3% (3/41) 0.005
CD10 12.2% (5/41) 2.4% (1/41) 0.201
MUC2 2.4% (1/41) 4.9% (2/41) >0.999

Parentheses indicate no. of positive case/no. of tumors examined.

# 4 Mucin phenotypes between intradutal and invasive cancer components of 41 invasive ductal

carcinomas of the pancreas

Incidence of mucin phenotype in

Intraductal area Invasive area
Mucin phenotype % of tumors Mugcin phenotype % of tumors
F type 34.1% (14/41)
Gastric foveologlandular type (FG) 48.8% (20/41) FG type 9.8% (4/41)
Unclassified 4.9% (2/41)
, F type 34.1% (14/41)
Gastric foveolar type (F) 36.6% (15/41}
FG type 2.4% (1/741)
Gastric foveolar & Intestinal type (F-I) 2.4% (1/4 1.) F-1 type 2.4% (1/41)
P-F type 2.4% (1/41
Pancreatic & Gastric foveolar type KL b(141)
(P-F) 7.3% (3/41) F type 2.4% (1/41)
o Unclassified 2.4% (1/41)
P tic & Gastrie glandular type
(:“é;ea 1o & Liasiic glanduiar type 4.9% (2/41) Unclassified 4.9% (2/41)

Parentheses indicate no. of positive case/no. of tumors examined.

FESICHY, ThZhoEMtizkiy 5 4
F v RIB R A & v b LB —
Yy F—UEEKL, hy M TEE0%BEL
TR L 72 (R 3). REGHHEEZ RT3 &,
M- GGMC-1 % & U MUC6 D FBi% L F S
Tl 41.2%, 341 % TH - 7=5, BEEHTIE
59%, T3%EHBIIETFLTOE (4 P<

0.001, P< 0.005).

3. BEICHTHMRTE

RN AL BN 50 B LR & R
kT BRI B E LB L 72 (R 4). R
ERz TR, B RRY (FAY) & R
(GRY) & HISHBLL T 5 FHEE _ERz ey
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3 Invasive ductal carcinoma of the pancreas with gastric foveolar (F) and intestinal (I)

phenotype (F-1type).

(A) Invasive cancer area. (B) Tumor cells show CD10 negative expression. HGM (C) & MUC5AC

(D) expression is positive. MUC6 (E) expression is negative. MUC2 (F) and MUC1 (G) expression
is positive. (H) CDX2 expression is negative (< 1 % positivity; a few cells are positive).

gastric foveolo - glandular type (FG %) 2% 20 f5i] &
REELRLGN (R2), 205 b5 4 FILREES
L E CKSIEIZE T H - 7223, 14 FI3 H IR A
(FA&Y) 7L, 2BldAMEARA (UAY) A/ L
7o F7, FEESBICB L THBERE FEA (F
B) X 15 FNCR S, REESTIE 14 FlidEC
MRIZE Td - 7248, 1 H0 IR bR g Ay
(FGHY) #A/RU7=. BIRE LERRIEIRAA & &1
FBL$ 5 H IR LY gastric and intestinal
type (F-1%Y) # 1f5[i238, ZHUTRTEIED S
Wi E R TS -7 (R 3). LRSS T
' 1% 8 I FZ Y pancreatic and gastric foveolar type
(P-FHY) 123N =7, g T 11
DOARUKMKEEEZTL (K4), 1 HI3HEES L
MR (FGAY), & 5 13 (U
B) Th -7z LRI TOREE MR pan -

creatic and gastric glandular type (P-G#Y) & 2 {5
RS H, ZOREESE AR (UR) <
Bl FRELEERNT A BICEBNTERD B 5
7z,

% =

BFEDFNFEOESIZED, W<DED 4
FINTEE va—-FdilkpERE IR, F
FE XL & T 5 FRMEIESORRIZE O M H
HMAREATHAE V=3 Lil, BEBT2R
) B RRIEE O E D &< V=8 HEITHEE
1230 2R OZLIZBE L T c i X h
T3V ARy, KR TR, RIEMEEETO
RS & BERIEER I 51 B AR O Mgz
o T, BEOMIT BB SRR E (L%
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R4 Invasive ductal carcinoma of the pancreas with pancreatic - gastric foveolar (P-F) type.
(A) Invasive cancer area. Tumor cells show CD10 (B), HGM (C), and MUC5AC (D) positive expres -
sion. MUC6 (E) and MUC2 (F) expression is negative. (G) MUCI expression is diffusely positive.
(H) CDX2 is negative.

S 2IC L, F72, REMBILYICH D IEEA O
MiRE (A ; CD10 Bitk» > CDX2 B2f) %
HLLS AL ERYIOBRETH 5.

DT BRRIC B 1) 2 MRIP (L % LI
I B IS PSR & i A R B AR
FNZXAI L, L < RIEMBRILFOBREHET
BT ENEETH D, AMRTIE, EEAEIRE
SR TRE S D X 1] 72 8 12 Victoria blue $4th 20 % %
ZL LU THGWE, 72, Wik FESREEC 5t
¥ 5 GBI EORIGOE N2 6, Bl B
AL e 76 B o> 5 12 MUCSAC 122 HGM %,
M P R ORG R R o I E 12 MUC6 2 i A
M-GGMC-1 %W\ TRRE L WS LiL,
LRI 5 & ONRIENE SR IC S5\ T, MUCSAC
E HGM ORBIGHHEICA B L 23R T,
MUC6 & M - GGMC - 1 122U T & FEBIp5 M

ICHRBAZZBED P72, 2O Ehb, B
MBI VT, RO FESH I IIRRE (X4
5 GBI EORIDDEITEE L £ T &
WV, F 72, BEERER o JEETS BB T id MUCSAC
BRB AR, BHibd L2 5 % 5 FLIARRTE
MFIZB W T RBARBD S LD ICh T M
5, WA O R H OB A & B RIORRIEE »
RELTWBEEZ LN

CD10 i3 7'V B #illaehfhEk, V) 7 SERniEGHIR,
) Vo SEREN O WL B A R 8L 5 1 AU
ME T, BRSO/ NRERE (hl-#5) , U8
Kl ER RIS RBBRON D T EPHENTE
D B-B EHEIIEWTRIENEED Y — 7 —
LLTFOHEHEMENERMEh TS 14)15)18) 19)
WE RS T3, Notohara 5 29 (3 CD10 O 38
AR & [E]) U & O Z/]NEAE I CD10 358



68 WREEEHRE 1298 B25 ER27H (2015) 2 A

B EME L, KH Y IRIERE MG T 67T % D%
BEMRTH - EWEL TS, RAEZZOD
CD10 =% H U, CDI10 Bkt ia 2 Y E ik o 4y
LICB ST 28z TTH 5 CDX22) A FBILT
W2 iF AU, CD10 BTN 00 /AT Fh 3R
THHEHWTELZ L0, TTROBREED
7 — A —=IZFH L 72, CD10 I3 IRBEEE KR T 1%
B, NERPEE, NEPREEICRELL, & 5k
Bt E A o b Ec b TERBRLCE
0, IEiO®HE Y LEMETH 72 CDI0 DFHH
W ERPUES T 5 (122 %), BHEET 114
(2.4 %) ERBHBIZK > TRBHIE MK &5
BRI B - 7248, MM ERN S ERELRD L2 -
7z BRI 1 B TR 2 I AR U
WZ i, WOERFC BT L AME T
FTHENIEBZIIFFELEVWEEZ N

BERORETERIC BT, B~ — 5 —
TdH 5 M-GGMC-1% XU MUC6 D FBIH |-
BN TR Eh2h 41.2 %, 34.1 %, BHWEE
THENEFNEI %, 13 % EHBIIET LT
(%% P<0.001, P< 0.005). 547029 12HW0
Td, TOES % MUC6 DRBIZR 5 1,
Kim & 8 & FEZPOEE (PanIN-3) Tl 56 %,
RIEETIE 3 % Mt L Tnd., Kift e i
REESRIZ 0T, REBERICHEER R S h 5
23, BRI _E P ANRAE T B &
O MUC6 BRIz EH T3, 2%, K
142 12 Victoria blue 12 T /B SRS N I 724
55 FENES AL L B TE 220, RIS
D MUC6 B VEATHIE & DK< RS &
N2HREMED B B, X7, RIS LFIC BT 3
PRSI B AR T O P FR2E 4 5 E U 72 e
EEZOLND, LAaL, WEORTBHRICkET S
MUC6 OFBOWFEIILML 2 FRTHD, 7T
EPPEERF IS L DI MUCS SBIRE O 4
RIHL T ZERGHBROBETH B, 2O MUC6
DORBOWEIZL D, FHFOREEE & LT,
R B RER IS T B Ic DR T, HIM
BN LT ZE BB L ko7,

b E ]

JEEO AT M B 2 MR E L O T
5, BN B 5 LR RS ORI B IR
MR S 5 DI EHEMIE R ERTH D,
RES T E e LA OME B EAE L, B
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