BB 20025 20 (1) 1-12
T ESHERE IC BT 2 L F U HRBEDOE(

I

LR S 2 Sl o HE 2 5 5 JAE
S A bt e = B E
CEARI34E 8 H2TH 1)

E:2 =

HI © FESEEIILAT D 2EAT DR EETHDODN TV, —RIZIR LA ES L
T2EEDHITLT > OEARENRIGENLIHE LD, EEARETDLF > LITRER
LUHEDLF > HEATDIEND D, AFTEITIENEGMESRRIR EE IS £ 5 A
F > OIS S OSEER IR OIS HINE A EE T B L F > OBE - BB LEHRHN, WmEz
P d 2 Z &1T &k o THEBIE DR EZENIC B W TATF > OMRIZW OMLICEHT
HEMNESIMEHSNITHZEEZHMEL =,

MEEE i JEREG M T SEER 10061 & 2R M SEE IR 35 61 2 B ZE AR & Uy RS
fbELF > a7 EHDOMUCL, MUC2, MUCSACK NS BRI 1\ F 223 % 6
ERIfRLEE R R W, ISITEREETUR (CEA)., 732 - XT% ) RFRIVEIC
DNTHEEHBFNRA L 2. £/, AT 2 25 THROBMIFREICDO W TIZE
R T RS TR L 7=,

Ko JEMRS SRR E R N E D AT . BT RIVRATF B OBEELTF > Th o
77 MUCHIIFIE MBI FEE L 7205, MUCSACIEEE ORI DA ED 501, FEE
TILRBO SNBMN DTz, MUC2, HIFREILATF > & L CCEAKR AN bflfiEgid »d
NOEAL T HRD S NN D7z, TBERIE TIER U TR AL F > R UTMUCL, MUCSH
ACHEBMI DA DA BN, —HMUC2E PR A F > ORBZ2 7T HDAED
53, MUC2I3 SHAN AR WE MEIRIE T65 % IS ALK MERRIE T100% ., FEAPNLAREE T36
RBIFHBL THO, PRI LT AZ NSRBI D80 % ICHBI L Tz, MM
HRBL T2 2 FE B L T SR, PIRRE PN oW 2 vy KRR O T HE B 1 Y
HRAR BRI L T e,

fhiam - TEETREICBNTILT > ORBICENITOEMNICO AN I > THD,
FRIZMUC2 & I BREL A F- > DR BIIIES L 2 5D REHEE /R Th 5.

F—U—F R TEEE. AT

PIRIGERSE © BEE (LE R EEE AR A 55 88 T990-9585 I HifiHE 2-2-2



FLoIC

T S PN V8 R R 2 PE A T B —
DR B THbN TS, FERIKE TN
% Z O AR AT B W TR E 2 R
LTws", WROERMNILF > TH DA,
LF U EPEET DM RS T s & &
HIZUIE LIEZ DREEREARIT R LR L 7=
D, $ARETHLF > EIZRBDLEED L
FUEEETDHIEND D, INETHTHH
OB R D T 212 DWW TR 0912 3
NRENFFEDIZNDIT TR, %< I3E L
TEBI OB Z N TNWDIZTET, A
MENEENTWEZD, FEWEHICBUT 5540
IS fREIFRERALIC DN T HIF LA EEEINT
WIEMD 2. JEE. TNETHESOMNEL -
LT > D7 EEEITHT SRS
N, BRI TR U T B A M O B WK
BonsE ko’ LENSTLAF O
AR M2 B ST OPERS 2 L O FERINC iR
THEMAREE RS =, AFE TR, T
10061 D YRR T3 &0 D L8 %2, =512, fi#
HFEIC 20T T TRET S 2 &Ik
CIENES SRR L MICE ENDLTF 2D
Mg EB S ML, KW T ESEERIRESIC P
WTAF P EAMIICED XD BN D 50
BRENE I > TWBEN 2L NI L, £
LTEBICMEELKTH &L T, 2
W7 2 & 375 < T W SEED IS O E 20
BWTLF > ORENBHOMICHHTH 5
MEIMEHSNMITEHIEEHME LT,

MR ETE

1. JEREBMTFEIREER & 7= TEERRRE B
JEBEZE L DI N FETRER B & LT,
AR R DO 7= 012 FHEiHt S 7210041 2 A
Wiz, ZDONFRIEFEMMESIEL, 5= BRARE 9
Bil, TORARUFA—DZ 36, JREJEE 7 4

— 2

(BME4 il BN 1 m, EE24) T, &
T3NSR L. FEEEIT
45. 66 CTH o7z, 2Wf, 6, 10KFD 3 F1A] T,
ZTNTNZDOWTHTFEHO NN NTEN
DEHLETHRTELIDICUFZERL /=,
Z TR B MR EEEGEHED |
FH1lecmETZEHEETHEL, 2081 EA
S L& Lz, HERDOES 2T hd
JEFNZBNT 2% L, REEEE &I T,
PR PENRZE & U TR S A 3551 & FH W 7z,
MR I T E IR OB TRV, 2D
INFRITRE R PE B 22081 (N SEERTL 2041, 5T 2
B FANRERRE L LB, SRR TERRE 2 #11Cdh S,
INS DEEDFEFMILIHEN S TR T, F
PEEIES. R Th oz, BEslIZZNZND
FEFNZDNTARL ED 2 Y EOEAZ
WTHRHE L7,

2. AFUOMEBIENIRR
Hemotoxylin-—eosin (HE) ¥ K %%
DBLITINA, LF > OB AR,
EEELTFCERET ST A5 —EiHk
periodic acid-Schiff (d-PAS) K. EEMEL
FrERBTL27IV 7 T IV— (pH 2.5)
(AB) #eft, ZIViRLF > &9 % high
iron diamine (HID) #fazf70y, HIEITRC.
AB-PAS —H}ift, HID-AB —EH {02 (1)
A Tze F7=HEPIRRIORE IR & R B & < M
L % % paradoxycal concanavalin A (PCA)
ptad AN,

3. AFVOEREBBFIRE

LF O EHA MUCI, MUC2, MUC5AC
T OVE B FIARE L F- > % S HL R A I R
T 5 7=DIZ Table 1 1R 9 & 5 i fifkz i,
ARLTFTHIEY Y - EXF > (streptavidin
biotin: SAB) jkicX Dl 7=, HBEEITIZ
AFINT ) = RANniz, BRIt TATF
CERETEZEDOLNERIBIEFR (carci-
noembryonic antigen: CEA) & gl
Ko THERL .



T

R I BT 5 LT 2 BLOEL

Table 1 Antibodies used in the present study
Antibody

Antigen” Type” and clone Source
MUCI mucin MADb, Ma695 Novocastra, Newcastle-upon-Tyne, UK
MUC?2 mucin MAD, Ccpi8 Novocastra
MUCHAC mucin MAD, 45M1 Novocastra
GGMC mucin MAD, HIK1083 Kanto Chemicals, Tokyo, Japan
CEA MAD, 1B2 IBL, Fujioka, Japan
Chromogranin A MADb, LK2H10 Immunotech, Cedex, France
Gastrin PADb DAKO, Glostrup, Denmark
Somatostatin PADb DAKO
Serotonin MADb, 5HT-H209 DAKO

1) GGMC; gastric gland mucus cell CEA; carcinoembryonic antigen

2) MADb; monoclonal antibody (mouse)
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PAD; polyclonal antibody (rabbit)
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Table 2 Mucin detected by periodic acid Schiff reaction with diastase digestion or alcian blue
staining

Tissue No. of cases d-PAS" Alcian blue
examined -2+ ++ +++ — 4+ 44+ +++

Non-neoplastic ECGE”

Shallow layer 100 0 0 0 100 0 0 0 100
Deep layer 100 0 0 0 100 0 0 0 100
Neoplastic
Mucinous adenocarcinoma
Endocervical type 20 0 6 2 12 0 12 4 4
Intestinal type 2 0 0 2 0 0 0 4 0
Endometrioid adenocarcinoma 11 1 7 3 0 1 8 2 0
Serous adenocarcinoma 2 0 2 0 0 1 1 0 0

1) d-PAS; periodic acid-Schiff reaction with diastase digestion

2) ——+ + +denotes semi-quantitative scoring of the portion of cells with a positive reaction:
—=0%, +=1~9%, ++=10~19%, +++=50~100%

3) ECGE, endocervical glandular epithelium

Fig. 1. Acid mucins in the nonneoplastic Fig. 2. MUCS5A mucin is mainly expressed
cervical glandular epithelium. Sulfomucin is in the shallow layer of the nonneoplastic uter-
predominant (HID - AB double stain). ine cervix, but little in the deep layre (SAB,

methyl-green counter stain).
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ig. 3. mucin expression in the . __ - - . B

nonneoplastic cervical glandular epithelium M TI3IE & A a8 517570 5 T2 AB-PAS

(SAB, methyl-green counter stain). R THREBZERT LT > BIEICBNT
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Table 3 Mucin core protein and carbohydrate expressed by neoplastic and non neoplastic

endocervical epithelium

Tissue No. of cases MUC2 MUC5AC GGMC mucin” MUCI
examined 24 ++ 4+ - +H+HH - =+t
Non-neoplastic ECGE”
Shallow layer 100 1000 0 O 0 023 77 1000 0 0 0 0 0 100
Deep layer 100 1000 0 O 653 0 0 1000 0 O 0 0 0 100
Neoplastic
Mucinous adenocarcinoma
Endocervical type 20 78 3 2 1 47 8 4 36 7 2 86 4
Intestinal type 2 000 2 011 0 200 0 00 2 0
Endometrioid adenocarcinoma 11 72 2 0 54 2 0 1o 0 0 171 2
Serous adenocarcinoma 2 200 0 200 0 20 0 0 1 00 1

1) GGMC mucin; gastric gland mucus cell mucin (pyloric gland type mucin)
2) ——+ + +denotes semi-quantitative scoring of the portion of cells with a positive reaction:

—=0%, +=1~9%, ++=10~19%,
3) ECGE, endocervical glandular epithelium

y -uwﬁwnﬂ ’
‘. g

..-:.-.-:ut 2 id

Fig. 4. MUC2 mucin expression in a muci-
nous adenocarcinoma of the intestinal type
(SAB, methyl-green counter stain).
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PR 3 PN SRR BRSO 201 16451 (80
%) IZRw o (Fig. 5. BIEARALIZPCAR
I K D MALHEHR D FFERRAL & IFF e 2T —H

+++=50~100%

Fig. 5. Pyloric gland type mucin expres-
sion in a mucinous adenocarcinoma of the
endocervical type (SAB, methyl-green coun-
ter stain).
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Fig. 6. Pyloric gland type mucin expres-
sion in a so-called * adenoma malignum ”
(SAB, methyl green counter stain).

Fig. 7. CEA expression in a mucinaous
adenocarcinoma of the endocervical type
(SAB, methyl green counter stain).

Table 4 Carcinoembryonic antigen in neoplastic or non - neoplastic endocervical epithelinm

Tissue No. of cases Carcinoembryonic antigen
examined -0 +  ++ +++
Non neoplastic ECGE? 100 100 0 0 0
Neoplastic
Mucinous adenocarcinoma
Endocervical type 20 10 5 2 3
Intestinal type 2 0 0 2 0
Endometrioid adenocarcinoma 11 2 4 3 2
Serous adenocarcinoma 2 2 0 0 0

1) ——+ + +denotes semi-quantitative scoring of the portion of cells with a positive reaction:

—=0%, +=1~9%,
2) ECGE, endocervical glandular epithelium

TR ALK IR TR AIAE D50 % LA L& (59
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— 6

++=10~19%, +++=50~100%

Fig. 8. Cells containing gastrin in an endo-
cervical type mucinous adenocarcinoma with
pyloric gland type mucin (SAB, methyl-
green counter stain).
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Table 5 Endocrine markers and amine or peptide hormones in neoplastic or non-neoplastic

endocervical epithelium

No. of cases with Detected amine or

Tissue No. of cases endocrine markers peptide hormones”
examined Argyrophilia Chromogranin A (No. of cases)
Non-neoplastic ECGE” 100 0 0 _
Neoplastic
Mucinous adenocarcinoma
. on (HIK(H)V: 16 HIK(+): 16 . (HIK(+):16 Gas(7), Som(b), Ser(l1)
E [ [
ndocervical type W o koo nd
Intestinal type 2 1 n. d.
Endometrioid adenocarcinoma 11 1 n.d.
Serous adenocarcinoma 2 0 -

1) Gas;gastrin Som;somatostatin Ser;serotonin PP;pancreatic polypeptide Glu; glucagon

n, d. ; not detected
2) ECGE; endocervical glandular epithelium
3) HIK (+)

; positive reaction with HIK1083 antibody

HIK (-); negative reaction with HIK1083 antibody



Fig. 9. Electron microscopic features of mucous granules in mucinous adenocarcinomas.
Low density granules without a core are frequently observed in the common areas of the
endocervical type (A). Medium density granules with a core (arrow) are occationary found in

the areas showing extremely well differentiated features (B).

Medium density granules

without a core are observed in cells resembling goblet cell (C) (uranyl acetate-lead citrate

double stain).
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10. Possible histogenesis of mucinous adenocarcinomas of the uterine cervix.
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ABSTRACT

Purposes: The uterine cervix is covered with glandular epithelium which pro-
duces mucins. Generally, the mucin productivities by glandular epithelia are
decreased or disappeared with the progress of neoplastic change. Moreover, it is
known than some adenocarcinomas produce differenttypes of mucins which are
not produced by the normal glandular epithelium. In the present study, we
investigated the quality and quantity of mucins produced by non-neoplastic and
neoplastic uterine cervical glandular epithelia. Subsequently, we clarified the
significance of mucin examination for making diagnoses of cervical adenocarcino-
ma.

Materials and Methods: Non-neoplastic cervical tissues obtained from 100 cases
without neoplastic changes and adenocarcinoma tissues obtained from 35 patients
were used for mucin-histochemical, immunohistochemical and electron micro-
Scopic examinations.

Results: The mucin produced by the non neoplastic cervical glandular epithelium
was characterized as the following: 1) predominant sulfo-mucin. 2) MUCI mucin
expression. 3) MUC5SAC mucin expressed in the shallow layer. 4) No expression
of MUC2 mucin, pyloric gland-type mucin or CEA. 5) No coexistence of en-
docrine cells. On the other hand, the expression of sulfo-mucin, MUCI mucin
and MUCSAC mucin were decreased in the adenocarcinomatous cells. MUC2
mucin and pyloric gland-type mucin were newly expressed by the adenocarcino-
matous cells. MUC2 mucin was detected in 65% of mucinous adenocarcinomas of
endocervical type, 100% in the intestinal type and 36% in endometrial adenocarci-
nomas. The pyloric gland type mucin was found in 8§0% of mucinous adenocarci-
nomas of the endocervical type. Cells which contained pyloric gland-type mucin
were associated with endocrine cells of pyloric glandular type. Ultastructural
examinations also revealed that the feature of mucus granules contained in such
cervical adenocarcinoma cells was similar to that of the pyloric gland cells.
Conclusion: The quantitative or qualitative alteration of mucin occurs in the
cervical adenocarcinoma. In particular, the appearance of MUC2 or pyloric
gland-type mucin is an important marker for making diagnoses of cervical
adenocarcinoma.
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