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Munehisa Takasui, Tatsuro Murase and Hideo Mitsuva
From the Department of Urology, Nagoya University School of Medicine
(Director : Prof. H. Mitsuya)

Takashi Kosuikawa and Hiroshi NaGgura
From the Laboratory of Germfree Life, Research Institute for
Disease Mechanism and Control, Nagoya University School of Medicine
(Director: Prof. H. Nagura)

Hajime Hamoro
From the Departmeni of First Pathology, Nagoya University School of Medicine
(Director: Prof. J. Asai)

To clarify the relationship between the immunohistochemical distribution pattern of
cpithelial antigens in transitional cell carcinomas and their histopathological grading and
staging, epithelial membrane antigen (EMA), carcinoembryonic antigen (CEA) and secretory
component (SC) were localized. Formalin-fixed paraffin-embedded sections from 55 patients
with bladder carcinoma were stained by the indirect immunoperoxidase method.

In normal transitional epithelium, EMA was found on the luminal side of the plasma
membrane of a few surface layers, and in the cytoplasm of the superficial cells. In the lower
grade and stage of transitional cell carcinoma, only the luminal surface of superficial cells
was positively stained. Membrane and cytoplasmic staining of EMA was frequently found
in the intermediate and basal layers of the carcinoma, and the incidence of cytoplasmic

staining increased with the higher grade and stage.
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CEA was not detected in normal epithelium. Cytoplasmic staining of CEA was progres-
sively more frequent in the higher grade and stage of transitional cell carcinoma.

In normal epithelium SC was observed on the apical surface plasma membrane and in
the cytoplasm of the superficial cells, as shown in the immunohistochemical staining for EMA.

The correlation of immunohistochemical detection of SC with the grade or stage was not as

good as the correlations for EMA or CEA.

These findings suggest that immunohistochemical examination for EMA, CEA and SC in

bladder carcinoma could provide valuable information for grading or staging in pathological

diagnosis.

Key words: Epithelial membrane antigen, Carcinoembryonic antigen, Secretory component,

Immunohistochemistry, Urinary bladder carcinoma
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B, BRSOt LRI ENL carcino-
embryonic antigen(CEA), epithelial membrane
antigen (EMA), » 5% v, MKEHEXL X mon
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hFEE &, £ Dt Heyderman 59, Sloane 510,10
I bhe o o RN E - ollERcFE
THEBREIRTS, B ST EMA
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Immunohistochemical localization of EMA: (a) Histologically normal epithelium.
Positive staining on the luminal side of the plasma membrane of transitional
cells (—), and in the cytoplasm of the superficial cells (). (b) Transitional
cell carcinoma (TCC) grade 1 and (c¢) TCC grade 2. Localization of EMA on
the luminal surface of the plasma membrane of superficial cells (—). (d) TCC
grade 2. Positive staining on the luminal side of the plasma membrane (—) and
in the cytoplasm (%) in intermediate and basal cells.
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By v+ 1gG BB ixH v+ IgG @ Fab’
ANt Fy F— R BEH Lo B o
FRUIED, BRANBEO b Vi REPER v+ ¥MiE
B5WVIREEYFMEEAVB L L b, Fhih
YT LR CHRIGYBRIRT 52 2k y, Fh
EhoORRLENHETHZ L2 WR L.

2. HE

EMA « CEA « SC iR o BERIUARIERES 1
BEUTRELBELL. i, BEEBEIR Koss 0
B, GEEBENETRR BB > T
BRI XD, ~< %) v-xi o v BBk
BotaBEIhk.
FEABAFHFELBET 2 &, <57, 4
WUE8s 4pm ZHEUIL, B2F 7 4 v# phos
phate buffered saline (PBS) i Tyt WEME~L
* ¥ F—wiEEOIEDICS 100 % 2 FAT A a—
AE L0 3 B BBALKFER TR Ok O EE305H
BEL®, x5k PBS Tt Fol—kiifks
Pk oeBENT2BHRE, 2SuwTTkiity
BEAT2HMRGEER. 2hbP R %, Graham-
Karnovsky ¢ diaminobenzidine (DAB)-@8{tk
REH 10mM 7 oMb b Y v akmzficdoT,
5 AHBRC RIS S RRB . BB 1% 2
FATY - VR CHBALCE =& 7 — LK
Foe—ER A aHALR.

= g

1. EMA O & ARBFENHRAE « B2 L 0B
#

EMA oRfERD 5 b, (QKBHIROABRIERE O
MR ot L, OEHER 1/3 odife (LT, %
B m) OMRENYGEED 2 SR IEL LTH
V, ThHERME  FEE L OBFRE S

(a) KEMRRD NERAIER oMK s 1} 5 EMA
oY X i

TR L Ci, BB P I B o 41K
LHREIZIRBH L T EMA i@ s h Ty e (Fig.
la).

BT LB vk 5 B ANIE O AN 2B i o
Pt REE L OBIFRE A D &, grade | T3 146
s (100%) @, grade 2 Ti23@F216] (91%)
R EHIa o NIEBRIZE o MBS FEE2 T bRt
(Fig. 1). grade 3 "TiX 18 5 4] (28%) 1= Bab b
#, grade 1, grade 2 MU CEOMEIXEA - 1o
(Table 1). MK NN OIS 317 5
AN & B AT LB DAL & OBIR D\ T,

Table 1. Relationship between surface staining
of EMA and histological grade

Surface staining

Grade (=) (+) Total
normal 0 4 4
grade 1 0 14 14
grade 2 2 21 23
grade 3 13 5 18
Total 15 44 59

Table 2. Relationship between surface staining
of EMA and histological stage

Surface staining

Stage (=) (+) Total
pTa 1 32 33
pT1 3 5 8

pT2—pT4 11 3 14

Total 15 40 55

Table 3. Relationship between cytoplasmic
staining of EMA and histological
grade

Cytoplasmic staining

Grade (=) (£) (+) Total
normal 4 0 0 4
grade 1 9 4 1 14
grade 2 16 5 2 23
grade 3 0 1 17 18
Total 29 10 20 59

Table 4. Relationship between cytoplasmic
staining of EMA and histological
stage

Cytoplasmic staining

Stage (-) () (+)  Total
pTa 23 8 2 33
pT1 2 1 5 8

pT2—pT4 0 1 13 14

Total 25 10 20 55

pTa Tik336I4 326 (97%). pPT1 it 8 Bl 5 4|
(63% ), pT2~pT4 CTiR4BIF 3 H (21%) TH b,
BEESE LD OR T OBEIRES frote
(Table 2).
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Fig. 2. TCC grade 3. Positive staining for EMA in the cytoplasm of deep layer cells

with different morphological appearanccs.

BFEE o EF MO MIAEAN EMA Yt

BRI O IEF RO MIE Atk %, (=) fefax
e o, (£): bTFhrREnr bh 30,
(+) : hEELOEECREINTVE L 00 3 BAC
G CREE - FEE L OBSRY 2l

IEFHENE £ B TR A BB o fifa o e Eic
TXBBPEBIERD BT o .

B oo g a0 M MYttt - B 1T LRE o R
HELoBfRd A5 &, grade | TIX146IF 1 6 (7
%) &, grade 2 Tix23M 24 (9%) i, grade
3 T8GR 1761 (94%) &, FEBIEE A MIaE
P S EELL B Refatk i ZEs Hhic (Table. 3).

-+

GERE B i o> B B N etk & B 1T BB o LR
EoBRE LB L, BIRIEBATRO MBI %
P Eoguatbniabhd 50tk pTa Tix336l 2 4
(6%), pTL Tix84IH 56 (63%), pT2~pT4 T
X 14BIFF 1361 (93%) TH -7 Fig. 1d, 2, Table
4). ThbbRUE, REENEL KD2h THlE
BARELFEIC I > T,

2. CEA oYufat: & MMRENRNE « EEE L O
Btk

B HaDMIEN D CEA ettt & b 5w
BE « TRAERE & DBIRE A,

EHHI LB Tt CEA X X h T iehs » 1
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Fig. 3. Immunohistochemical localization of CEA. (a) TCC grade 2. No staining. (b)
TCC grade 2. Positive staining on the luminal surface (—) and in the cytoplasm
(). (c) TCC grade 3. Positive staining in the cytoplasm. (d) TCC grade 3.

Membrane and cytoplasmic staining.

Table 5. Relationship between cytoplasmic

staining of CEA and histological Table 6. Relationship between cytoplasmic
grade staining of CEA and histological
stage
Cytoplasmic staining

Grade (=) (+) Total Cytoplasmic staining
normal 4 0 4 Stage (=) (+) Total
grade 1 9 5 14 pTa 18 15 33
grade 2 11 12 23 pT1 3 5 8
grade 3 3 15 18 pT2—pT4 2 12 14

Total 27 32 59 Total 23 32 55
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Immunohistochemical localization of SC. (a) Normal epithelium. Positive staining
on the luminal side of the plasma membrane (—) and weak staining of the
cytoplasm in superficial cells (p»). (b) TCC grade 1 and (c) TCC grade 2. Slight
staining in the luminal surface (—). (d) TCC grade 3. Cytoplasmic staining in a
few carcinoma cells (—).
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Table 7. Relationship between cytoplasmic
staining of SC and histological
grade

Cytoplasmic staining

Grade (=) (+) Total
normal 4 0 4
grade 1 12 2 14
grade 2 16 7 23
grade 3 11 7 18
Total 43 16 59

Table 8. Relationship between cytoplasmic
staining of SC and histological
stage

Cytoplasmic staining

stage (=) (+) Total
pTa 26 7 33
pT1 6 2 8
pT2—pT4 7 7 14
Total 39 16 55

B MlaoMIERY G L BT ERBoRIE L
OBBE LD &, grade | TiX 14404 5 6] (36 %)
iz, grade 2 Tix23F 1201 (52%) i, grade 3 T
(188UFR 1561 (83%) wMIERREM,IBDH LR
(Fig. 3, Table 5). #IfaBEMI%EME & BT EEED
VR F BRI Table 6 R+ X 51, pTa T
113361561 (45%), pTl <L 8 Bl 5 F (63% ).
pT2~pT4 Tix14BF 1261 (86 %) Th-tc. Tix
bt EMA LRk, BRMEE-CERENE TR
»T CEA DHiBEOBEREOHE &L /->T
U 7tk CEA ofiftER G : EMA OAIfRESR
@k DIERI—FRIT47% (2661/550)) TH 1.

3. SC Bk & MR GELE & OBtk

VE GBS AaOM AR D SC YutaboFE & 5
BURE o YRARNE & DBIR A 21t

EGERE LR T SC 7= /g flao i Wil &8 o
Ha: & AR Yt &R T (Fig. 4a).

SC oRHME Ao KA Y @it LRI L
BIRA 25 &, grade 1 Tix14flrh 2 4 (14%) @,
grade 2 T 2367 7 6 (30%) ¢, grade 3 TiX
1840 7 B (39%) i MKTE NYuatkr iR b i
(Fig. 4, Table 7). HIKREAY(al: & TR E
Fux Table 8 iwRT L 91, pTa Tk 33 #lrk 7 Bl
(21%), pT1 Tk 8 Gk 24 (25% ), pT2~pT4 T
VL1478 (50%) TdH-te. EMA, CEA 3 &
eIk Te Ay, SCd YIRS « BHEE M LETTRE -

U E R EEY LR LT e, 7ok EMA Off
Bt s SC DMIEY G DEF—HKRIT 9%
(2761/5501) T, CEA OMlaERE L SC O
B E & D—FRI153% (2901/5561) TH o7z,

% -

BE, MO BRSSO RER, FRREITIRNT
(TUR-BY) it X b6 h A 0MMEMRTRIC X
B e AMKELD, khThRIEELHE~NORE
OEWAHCEBEATR & Eh Twv 555230, L
L, TUR ik b8 h - BEAH BMEELRE O BT R
BFOFL LTS LXRST, RO KRE
fentzwd, ELVIROBORIVEASH D, Ak
GrFalEt s o EXREEA L EV. EL,
BB OB TRA~CEOBEE, ERAKOHETE
~DRIA & DEFIRHEBDN LT ORI XD
FHNT EHIETEA~REAS 20D L OB DD
EOEMNLIFCHELL Y. 2T, EHIAKIE L
D—Bh &+ BT, BENEBEMIC I\ TRERRILE
#nwe EMA, CEA, SC o x Ty, ThbAR
e EALBRIELRLNE IR L.

epithelial membrane antigen (EMA) i3 milk
fat globule membrane & ¥hBHUETY, Hey-
derman 5%, Sloane BV iz X b FDRBELER
LA DIEH FEAKOEBECRB L TAbh IR
L LTEES R, BE T EMA Rfoc BRI h,
A2 F OKBADIH T 7 b —AE N-TF

FAayi vnbith, —MCERAVBRIIISTE
4.4x105 P EoTHEAEEAL LTRES R TV
B, ISR, 2 0RO LR EEE
CHETHZENFEIRTVAY, B RWTIRIE
WRAT LR & & o JIEEMRE - BEERE AR bR
00 oYl « BERC OV TEREIR T
5. B EEEOEEE - REE - EMA ok
L OBIfRIZ o Tid, Pocock B2k h#EXh
TwBA, fBERESAGORE -0 5D, (1)
B PP oM oY &, QBB
e HIAE MRttt 2 >x e LTAY, Thb
LR « RIE & oBEFREPRI LI, D200
Yoty o2 2 — v DB O kD HEE R REVEE 5O
L UCHBYEOEVLDTHEZ EABLN L
#-. Pocock &'2 |31 L FEkIC, grade | JEEFE
e grade 2 [EE Tk, RPES grade
BT T, hERTO EMA Yefn B
i bhd EREL TS, —F, FEEERRY, R
(158 7 B SRS TN 25 C ORI D M E Yufrat: & R
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i« GEIE L ORI A BREA bRigh ook
LTCw3. %7, Pocock 5 i3 “‘one-sided basal
staining” (EMA R XEKB X YCEEL TRD
ShBFE) NBEEOKENVD LoD b u
FTuwbA, EHEOBETIIZDLS 7t EMA OfF
B B Tl - 1.

EHEBIT LG FORER» bERB & HBREIc
BEEAE L TV50, EMA oFE O AsHlfiaik
BET 5 &5 BEERE, ABMEOBYEo0 &L
¥EbTIDOLEELON, SLIREE LTLESTS
h%. grade 3 FEHIL pT2~pT4 EHTREBEC
EBAEOMIAE D EMA RfatkhiFib b hic 23,
S LB M OBME LA RET AR TH Y,
EMA HIfE R TH X hoic D bilialac Bk
nELRBET S V5 —EORB ST, EMA
BEAEE « MRS AEE « SWEER M T
CiwFELTLDOEELLRD., Koss?® RXIEHBT
b ERBEOHBFUREIT LR T, REMR
(umbrella cell) 733 HhBH, REEORGIB
BT EEE cRBARSRE T AEmACH D &
¥HF, CoOmRYRMESEOOLOOIERELLT
W5, SEEEOEH L, REMROMREEREIC
535 EMA 0RFEOHE L\~ 51HEIL, Koss ©
bF-EBMAoER L 5 RMESBEOIRE LA
2hIdn, EMA Raoizsh, X WHRNRELT
BHEWSETHE, DD EELS.

CEA 4T EWH 1.8x105 OfEEAQT, TOEM
BIC ik ie b OB —H A 580 b h®, ¥/ non-
specific cross-reacting antigen (NCAY®, NCA-
23, biliary glycoprotein I (BGP-1)*®, normal
fetal antigen (NFA )37 /¢ & ofE¥EINCHl CEA
Pk L XX T HROFELH b h T 5.
CEA oW TREABILFMCRFT 25 a1
HitkoERECHRGOBEE - U - RaEoET L HF
ErNR B, FOFMCEL CRTa7EEY
DELT 21, SEOEEDORHF T~ Y YEE
2357 4 vEIEEZ B, il CEA JiRED per-
chloric acid (PCA) extract THRIRL 7= &AW
fedd, B X 5 BT EREoORBENR S ILBIC
ONT, ¥REEENEL L B2 T CEA I
BHREE L K AEEN H -7z Jautzke H® 3,
CEA BBH:BNLRTIEDN T grade 1: 24%, grade
2: 72%, grade 3: 74%, WEERITX pTa: 34%,
pTl: 59%, pT2~pT3:80% L#iEL, CEA oY
Ak & BIIEE « R L OMIC 2 h Ch B & B
Twb. LaL—FTik, CEA ok BRiE.

AR L ofic FECRRIA bW ETAHRED
ZBNRBY. I h b ofli#l: CEA REaDEFEDA
THRBEINAZ ED BT, FHFD L 9L CEA
DREBYE DL L - 5 HlaEYFER is Bla 0 &
IR LCBET S EBTFETHS .

SC ik, EE, B« KB oFEE Lk E 0l
BHREC ST D REFRRNCELoAbh s 2 &
MNRE s h, CEA & & dic, BB REER
ORENELE VW AETERBI A T2, 4
OBHE T, HREACREHOFECEALT, B
7 Lo REE « GHEE & OBIRE Aen’, EWE
DR & BT LS grade 1 & off) Tk BIRELRAE
BEoTrBEIhicb o0, REE - FERECH
LTiz EMA = CEA @ &BbnkiiBiobh
b ot

EMA ekt CEA « SC oYtk % L
#Bae, EMA offafkit grade 2 & grade 3 &
i, JEEiEE s g oME X VBECR S TR S
LWNTEDZ b ote. CEA of@Eit b EiED
BEEARLTV52, EMA 3Bk, SC
TIL %5 LicEAr S5 oo, §i—#% EMA-CEA
ZHLUTHEBIR D I & A bR, BEX D EMA
ERFREC grading OFFEEL LC, ¥RE
PEE S EEREE A BT R L L THAMEY
EWEEZLRS.

GRSy B\ ICRBBRBORE, ShicEE
A L AMENEOKBESMBC it 5 h, EMATD,
CEA.3, SCI” 13kl < ) vEE-F 7 4+ YHIRKK
BT L oo it IhThd. b
FeicEE L, wa=) VEIEART 74 vURK X3
BZA & periodate-lysine-paraformaldehyde (PLP)
BB S O A b0 LB REEL, i
ZoREHEBRE L Tw50, ZhbIUEOHEME
A=) VEEAT 7 g VIREECTHTHRES
NTWBZEFHERL TS, Lich-T, SHEEMK
MO REESZE OB C 5 L cBRIGEY B
SRR CEIRBRER L - L BEBHCFHB IR TR
LEX TS,

IR E & UHEHR

BN IT LR #5135 EMA-CEA-SC ofiil
BACFE R & RAE - FREE & OBIfRC >\ TR
L, Fh b8BT EEET kit 5 grading IR
BEOIEEL L CoBF AT DLW TR Lic. ok
£, EMA oMo PRI E Ml v 5 4
Bt L R OBEBMo MnEROY ko 2 ikt
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