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It is clinically important to predict the clinical course of superficial bladder cancer at the time of initial
diagnosis. We analyzed the clinical course of 62 cases of superficial bladder cancer, as regards recur-
rence, increase in stage and cancer death based on the immunohistochemical detection of blood group
isoantigen (BGA), proliferating cell nuclear antigen (PCNA) and c-erbB-2.

Among 10 cases with increase in stage, 9 cases (90%) were BGA-negative. Moreover, all 3 cases
resulting in cancer death were also BGA-negative cases. Detection of BGA can be regarded as a
potential indicator of the prognosis of superficial bladder cancer (prognostic marker).

The labelling index of PCNA was well correlated with the clinical grade, and indicated the potency of
the proliferation. Cases with a low labelling index (less than 30%) had a good clinical course without

any increase in stage.

There was no clear correlation between c-erbB-2 positivity and prognosis.

A combination of BGA and PCNA was effective for the differentiation between those cases which were
in the low-risk group (BGA-positive and PCNA-labelling index of less than 30%) and those cases which
were in the high-risk group (BGA-negative and PCNA-labelling index of more than 30%).

(Nishinihon J. Urol. 56 : 251-257, 1994)
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MR LV FHE
1986 44> & 1990 4 & T 5 I fd 1A F W R F
2BV TRIEMEBEMRET LM (Ta, T,) L@ZHish,
MONT 7 4 A ES N HBDOAFEBARETH > T2
62 Bl ZXT R E Lz, HHhiE 33,5 85K E TT, 1y
64.8 1K ThH > 7z, MHNEEM 516, 2 118ITHD,

Table 1  Patients’ characteristics

No. of Pts. 62
Age (years) 33~85 (mean 64.8)

Sex : Female 11

Male 51

Blood Type: A 23

B 15

AB 7

O 17

Stage : Ta 23

gl 39

Grade : Gl 15

G2 29

G3 18

Recurrent 0 23

times : == 35

4~12 4

Follow-up periods (mos.) 1~71 (mean 37.8)

3% hydrogen peroxidase (10 min)
Normal serl.\m (15 min)
Primary monollonal antibody
(4°C overnight)

Biotinylated secondalry antibody (60 min)
Peroxidase*conjugatecli streptavidin (30 min)
DAB (3, 3-diamin(|)benzidine) (5 min)
|

Counterstaining with Hematoxylin

Fig. 1 Method (paraffin-embedded tissue)

MR 1E A BIAS 23 B, BAYAS 15 61, O & 17 1, AB
RN 7B ThH - 7z, Grade ik G1 #3515 fil, G2 53 29 f,
G318 HITH -1z ¥, Fafirh o mbRinf 2380 1
o, TLA L OEERE~TEAT L 724ER % stage-up & H|5E
L 720 RAETEREDERE 62 Bl 5 5, b, FFEEED -
FER & 39 B (62.9%) T, stage-up % 7-4ERIE 10
i (16.1%) T#H - 7: (Table 1),

o ThH D45, H~ ) VEE (24hrs BIN) 285
7 4 g 3 um YL, ¥ vy, 8 S —
W THE/$5 7 4 %, Labelled Streptavidin Biotin
12T, HEpfREREAEE (Cadenza) ZH L THREL 72,
bbb, HEEHERK (PBS) wTikdl, 3%
Refbk Kk T 10 SpRIALEE, FHSKNKMY peroxidase % i
EL7co ROTIEFE Y FIMAE (1 : 5 AR, DAKO #-H)
=T 15 4384 L, background staining #&% L 72,
FB1XPETHEHA (1 1100 /), HiB (1 20 A
), Bt H(1 @ 5 FH) ~ 7 215 (DAKO), $1 PCNA
< A (1 © 20 F8, DAKO, PC10), $ic-erbB-2
v AM#E (1 : 105, TRITON, mAbl) # 4°CT
over night L, FB)feiiideif oL, Bpigit
i (PBS) 1o Tk, %2 XA TH S 04 F 47
HYix v AA L 7T v X FYiEE 30 2, per-
oxidase-conjugated streptavidin % 30 43EIE )it &+,
DAB (3, 3-diaminobenzidine)iz T 5 4}fFta L 72, fx s
1z, hematoxylin |z T counterstaining # 17— 7> (Fig.
10

nE, AEEREICEtRES L P REXH W,

& S

1. BGA, PCNA, c-erbB-2 %@/ 5y — >

a) BGA

IEHPREE R MG, ARk, MW LA DAB-H,
O KIEEIC & 0, —FRiCHEEIIC B S, M5
B VEIEH O PR bR & [RIBR i ta s s b O 54
SPMAHWHEL TV EHDOETHY, MM DHA

Table 2  Staining pattern of BGA, PCNA and c-erbB-2 by LSAB

BGA : Positive: Type I : Stained homogeneously and as intensely as normal urothelium.
Type II : Stained homogeneously but less intensely than normal urothelium.
Type lll a: Stained non-homogeneously with negative area (less than 50%).
Negative: Type Il b: Stained non-homogeneously with negative area (more than 50%).
Type IV : Stained negatively with no positive area.

PCNA : Labeling Index (LI):

The percentage of positive tumor cells among 500 cells (Fig. 2)

cerbB-2: Negative (—): Stained negatively without positive area.
Positive (+): Stained positively with or without negative area. (Fig. 3)

REMBHEAE (-5 (1 2 MEBHE, PCNA, c-erbB-2
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g —> OYERBHAES OHEHEAECH > THEL 12
(Table 2)¥, BGA type 1~IIl a i& BGA Bitk#, BGA

£
*kt‘

Fig. 3 C-erbB-2: Immunohistochemical localization
is at the cell membrane.
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Fig. 4 Correlation of BGA, ¢ erbB-2 with grade

type [l b, [ViZ BGA faMEf L L7z, BGABMETH- 7=
FiEG L 24 61 (38.7%) TH D, Bt TH - 1HERIE 38 F
(61.3%) THotz,

b) PCNA

EHBT RO S X OSSO 2 DAB-
HO.RIEWEIC & > C, Wetucishs (Fig. 2),
[EEEAIAE 500 {0 PCNA Bt o #¢ % Labeling
index (LD& U THEL 7. IEEBATLEMABKICBITS
LI i35 %LAT T, EBfHskics8i2 Ll x24T 21.6%
~91.5% (¥ 60.1%) ThH-o7zo LI IZDW T 30%HK
WObD, 30%LE~50%KMD b D, 50%LA E~T70%
KD b D, 0% LEDH DD 4 FZH T TR L 72,

c) C-erbB-2

BT ORI F74E L, DAB-H,0, KIGHIE
$o T, BBt s i, EEMEORANE %R
7o b D% positive L L, i 2 2 B>z bD
% negative & ¥ L 7= (Fig. 3), C-erbB-2 23T
oDz 1241 (19.4%) TH- 1,

2. MABFHRYE & OMR

BGA, c-erbB-2 & Grade & ®f{%# Fig. 4, Table 3
2R L1z, BGA %z Gl T60.0%, G2 T 65.5%,
G3 T 55.6% T, BGA OiHKF x4 Grade i #iat=#
MICEBEDERAD s>z, C-erbB-2i1co0nT
X Gl HoOBMHIE 13.3%, G2 BEOBMEFRIE 20.7%,
G3 BFOBMERI 22.2% T, GlickL G2, G3 THH®R
DEWERZBD 7203, BERTRR»- 2,

PCNA & Grade & OBi{% % Fig.5 &R L 7:, G1 #D
LI 1% 21.6%~80% T¥34 46.2%, G2 o LI i¥ 22.6%
~91.5% TC¥13960.3%, G3&#ED LI ix 44.4%~89.7%
T¥H71.3%THH, G3OLIIZGl oFhnctiLER
o1z (p<0.001),

3. REMBEREBOTF® & OMF

B~ — A —DOREM LTk L OBYfR% Table 4 127R L
72o HRIZOWTH S L, BGA BHERE 24 BT 11 61
(45.8%), BGA Bthat 38 T 28 Bl (73.7%) W Hi5E
%Fd 7, Stage-up ICOWTA S L, BGA BMEETIE
161 (4.2%), BGA BEMEFCI3 9B (23.7%) ITstage-

Table 3 Correlation of BGA, and ¢ erbB-2 with grade

BGA c-erbB-2
Grade
I~Illa I b~IV Negative Positive
Gl (n=15) 6 (40%) 9 (60%) 13 (86.7%) 2 (13.3%)
G2 (n=29) 10 (34.5%) 19 (65.5%) 23 (79.3%) 6 (20.7%)
G3 (n=18) 8 (44.4%) 10 (55.6%) 14 (77.8%) 4 (22.2%)
Total 24 (38.7%) 38 (61.3%) 50 (80.6%) 10(19.4%)
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up % & % 72, BGA 2t B v» T stage-up  (p=0.
052), EFEOFEH (p=0.0928) HHLHAEED 2, X
51z, HESER] 3 BiE 3~ T BGA BRMHITH - 72,

%72, PCNA ic2w T, LI 4% 30% &K DERT i
stage-up %\ (ZHEEFEGIE 1 Bl b D STz, L

(%)

100
90 4 .
80- . 2 Bt
70 . B 2
60 . 3 -

y
50 3{ e .
40 o N
30 5 -
20 T i
104
5 Gt G2 3

GlvsG3 : p < 0.001

Fig. 5 Correlation of PCNA with grade

L, LI#%30%~50%® 10 T ix 3 #ils stage-up L,
1 BIHSHEFE L 720 50~T0% D 26 T i 5 #l 3 stage-up
L, 1BIAHESEL 720 T0%LA LD 20 BT ix 2 filbistage-
up L 1 BUASFESE L foo LA EDFERIC D W TIMEHICE
BEERD SN I,

C-erbB-2 {2 D\ T kB2t 50 BloW, 32 B (64%)
HEFEL, 9% (15%) i stage-up 27D, 261 (4 %)
DIEIE L 720 F BRI 12 BN 7 F1 (58.3%) 3 FEFE
L, 18l (9.3%) iz stage-up #38®, I OFEFIHSHEIE
L 7z, C-erbB-2 OFH & HHE, FHhiIC DV TIIMEHF
MICEBRDZEZED S5 7,

4, Ev—H—OHEMAELVICFHE DRE
1) BGA & PCNA (Table 5)

BGA 0¥i5E £ PCNA o LI & O 1388 5 » 72 +H
B IE3E® S e - 72, Stage-up fER 10 Fld S5 & 9
5t BGA Baten»> PCNA @ LI 3 30% A ETH D, F

Table 4 Correlation of BGA, PCNA and c-erbB-2 with recurrence, stage-up and cancer death

Recurrence Stage-up C.D. *
BGA I1~Illa (n=24) 11 (45.8%) ]* 1 (4.2%) 0 (0%)
M b~IV (n=38) 28 (73.7%) 9 (23.7%) 3 (7.9%)
PCNA <30% (n=6) 3 (50%) 0 (0%) 0 (0%)
30= <50% (n=10) 4 (40%) 3 (30%) 1 (10%)
50< <70% (n=26) 17 (65.4%) 5 (19.2%) 1 (3.8%)
= 70% (n=20) 15 (75%) 2 (10%) 1 (5%)
c-erbB-2 Negative (n=50) 32 (64%) 9 (18%) 2 (4%)
Positive (n=12) 7 (58.3%) 1 (9.3%) 1 (9.3%)
Total (n=62) 39 (62.9%) 10 (16.1%) 3 (4.8%)
% C. D.: Cancer Death
# 0.05<p<0.1
Table 5 Correlation of BGA with PCNA
Labelling index of PCNA
BGA Total
<30% 30%= <50% 50%= <70% >70%
I1~Ila 4 (16.6%) 5 (20.8%) 6(25%) 9(37.5%) (1) 24
I b~IV 2 (5.3%) 5 (13.2%)(3) 20(52.6%)(5) 11(28.9%)(1) 38
Total 6 10 26 20 62
BGA vs PCNA : 0.1<p<0.2
( ] : stage-up
Table 6 Correlation of BGA with c-erbB-2
c-erbB-2
BGA Total
(=) (+)
1~Illa 21 (87.5%) (1) 3 (12.5%) 24 (1)
1 b~IV 29 (76.3%) (8) 9 (23.7%) (1) 38 (9)
Total 50 12 62

BGA vs c-erbB-2: 0.3<p<0.5
( ) : stage-up

REMBERAECH 5 MARHE, PCNA, c-erbB-2

Table 7  Correlation of PCNA with c-erbB-2

Labelling index of PCNA
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c-erbB-2 Total
<30% 30%= <50% 50%= <70% 270%
=) 5 (10%) 9 (18%) (2) 23 (46%) (5) 13 (26%) (2) 50
(+) 1 (8.3%) Ia(ReaPml)  SE(86%) 7 (58.3%) 12
Total 6 10 26 20 62

BARTH> 10 %72, BGA Btk OiERI T stage-up %
BOLDIR1BITH 25, ZDfEH D PCNA o LI ik
T0% A ETH - 120

2) BGA & c-erbB-2 (Table 6)

BGA & c-erbB-2 L OBI#E 35 [E OFEH T8 5 »
Thliholz, FRICOWTH—EDMHARIAED Sh
»o T,

3) PCNA & c-erbB-2 (Table 7)

PCNA & c-erbB-2 & O B#E 34 B DFE R TI3HH &
HTIREL, FRIZOLWTH—EDEAIZED 5k
B,

% 2

FAEMEBERAE DTEHE & U T3, BERRAER G D— i
BRI S 15 23, RAEMEBEMERE O FFHI 0O 15%Hitkic
stage-up #3388 SN 5, RIEMEREERE O W HE kK % 17
L& ¥ BB Z O stage, grade ZIEREICHIEL T
EREERINT 2 L NEETHLI LIS I TH R
Vs, & S IZHIEIGEHRR I F R OBE O stage-up % Tl
TORTFERE T2 & id, lOEREEERT 572
DICHBETH %, Fx1F 1980 LK, RAEMEBEDERE O M
WA ABH-isoantigen %4534 L, # OBEBLER 5 2
malignant potential D5 L L TOHHMEA#RE L T
EVT BR Ok R ED, X OMER THENTDH
505, 3 LHK EILS s Twd EEE 280,
ZORICBIL T, BGA ORI E Z OHERKAED—
AT TR W EPRADHETH L L HEZ S
{2

B A o v T ld 4 A i3 Labelled  Streptavidin
Biotindk# lwa ZLickh, "7 74 ¥k » 5
counterstaining & THIFRFH (£ 3.5 BefE) TITW#85 Z
EARERL fzo 7o, EEhfERERIE (Cadenza) %
WHIEICLD, REFEHBML S - T, ZHEMICHE
T3 EDARETH > Too HEHHEICOVLTTH 575,
Zlalix, ABESY MG L LRy —> 0 5 KISrH
(Type I ~IV)IZft-> THIE L 720 SRS L 72 1986 4F

c-erbB-2 vs PCNA: 0.1<p<0.2
() : stage up

LItk D 62l 5 &, stage-up %38 72 10 Fl 9 #43
BGA patk T, #83E61 3 #liz 3+~ T BGA 2@ TH n,
LA O & EIRERZRERTH - 1o,

H1 PCNA $ifk 1% 1978 41 Miyachi 522 & > T ¥
R&h, SLE BEHEOMBICHFLEL, HFLBZOKERS
O L BRIGE S, U 25, M, BRSo) oo
KL RinT 2 HCHE L TG sz, 72, M
MMl e b RIEZ7R 3 2 £ &0, S50 M R E
(proliferating cell nuclear antigen: PCNA) x4 2%
Pk £ &t B 47z, Takasaki &' (3 2 OFEE H v,
HOEHUATR I TR & OBIR 2 BET L 720 Z OXIS
T 55 (PCNA) & Gl i31E & A EfEER T, G,
S, GHICKIE 2441 speckled pattern T X 41, G,
B 5 S B 3#/AMEICc b BRI s s R L 72,
Bravo &' % S #iiC s8N 2 BB & 1 cyclin %
FH L, Mathews 5'® |3 Z 438 PCNA L [RI—PHETH
% EAEHHL 72 PCNA OBHEIC D W T RREEEDSHE SN T
VLR uLAs, 1987 424 Bravo 5'® & Prelich 'k b,
DNA polymerase StiBhEE TH 5 Z Lpsmahrz,
Ogata 5'® |3 PCNA (Xt 3 % € / 7 o —F Lk % E
B, SEHIAE VO TSR R 1 SRR &
Bt 2 Lk, —RIRERHNIC B 5 o Rt
EHOHE, FROMEREIEH L, &5, #AK
5943 Ogata 53EW L e €/ 7 o —F Lifk%E v
T, w= ) VEEST 7 4 YT 5 O TR
e IR O [RISE S ATRETH 5 Z L BaR L 12,
E 518, HIMHKICH WV TIE PCNA (G #ifaR o fa »
2D 53 EMESN T B,

Sl B2 ERIEMEREDEAE I 35> T PCNA 033
=IOV THRA L 72, PCNA o LI O FH1E 1z Gl
T 46.2%, G2 T 60.3%, G3 T 71.3% T, Grade 255\
IZEPCNA DO LI 38 <,G1 L G3EETIZGIED LI
BHEBECE - 72 (p<0.001), L7zoi->T, REMREDE
#EZ 5> T PCNA (S O B O D 55 =
LRIz, PCNA O LI £ P& EDBfRICOWT
I& stage-up, ¥, L & HEOHIBIBIR EEED & ke
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o 723, LI 53 30% Al OAEBIC 3 V> T i stage-up, 5%
1L EDT, FTRRIFNTLELZDES I LpRE

&ht:, BGA L PCNA ##ia &b THRE T3 &,
BGA Btk (type 1 ~I1a) T PCNA @ LI 45 70% it
OfiEfl, %7:, BGAEM (typelllb, IV) TH-TH
PCNA o LI 3 30% K50 17 fiEff T2, stage-up fEf
16RO T, —4, BGABMY (type I ~II
a) TH->TH PCNA @ LI 28 70% LI EDER, %72,
BGA a4 (type 1l b, IV) T PCNA o LI #330%L4 |
D 45 FEBT 1%, stage-up %7 72HEFILS 10 £ (22.2%)
Thol:o TDL S BGA £ PCNA OfHEbEIZ L >
T, THREIFR & FERARE 2 LS 2 alREtErRm
Effz, LrL, BGA B & 1 PCNA O¥|E 3658
BRI UITbITEY, REIC L > THIED R, 5 AlRE
MriEZ b, 27, PCNA O LIEFICHV S 54
Rl EMT—EL TE 5 F, ##kicHF 2 heter-
ogeneity 7 & REROBBENELEL TV b, S5, H
EERIEDIDIT, A A=V T+ F4%—, 7o0—H~4
FAM) =RV HEBLEEEZ SN2,

Y& 85 F TH 5 c-erbB-2 1 Semba 52V |z k - T F
Soadl, FAE, B L O AR E v THEE, 8
FIFEB S 5 & ST 59, iREEEHEE T 13 Coombs
52 FBEMNRET EEIC 5 W T cerbB-2 {5 1 134
I, ERFEE L, grade 3@V IE K # OEIRFRE <, #
W &REIFEE O ICAHBIB R A o s G L 12, &
7z, Moriyama & (3 E 0 I BRI 1o 5 10 2
cerbB-2BEFRELEEH O HBEK £ # ~, high
grade, high stage & 2 >3 V) > EEE B £ <
HIR S 25 LR% L 72, CerbB-2 #{nFEA o3 RAE
HBEMREDO FEROFHINTE L THERA®EI DIZOVT
BEREDB A SN T VRV, FEH L cerbB-2 #BEFES
HEOREWREMNE (< B 2 [ 2 Gl a9 o
L, ZOREMN L FReOHBERS L, FPETFHIRT
ERDBENE D hERA L, GLEEL D G2 B, G3 B
CRVEERERD D, AEERED SR 12,
Stage-up I DWW TIZEEMRBID 15% 1 stage-up # &,
TR0 9.3% 2 stage-up Z s 12, FEFEIC DO W T IdEe
HEBID 4 %, BtEEID 9.3% (788 1225, B & 55 75 B (&
wOONT, FHRTHARTFERDBES LS ERIEES
o1z,

& B

1. VIREFESENE BT 5 BGA, PCNA B LU
c- erbB-2 HF O JE % sk AR L 72,
2. REiAr stage-up % K L 72 E Bl O 90% 25 9] 5 K

BGA eMBlTh D, %72, #3EH 3 FIZ 3+~ T BGA &
HTHY, BGA R FEFHINT L L THBH TEET
Ho 1z

3. PCNA o LI & Grade 3B3ftEM™ %258, PCNA
(ZREE DREEE DI D 85 L& 2 12,

4, PCNA 2#8%E 35 Z £ic kb, low risk group ®
M AREIC 22 b D EFZ ST,

5. c-erbB-2 (¢ D> T iZ stage-up, &I & OREE L
BHe ML Tldi o 7z,

6. BGA &£ PCNA 2fi&b ¥ 3 T itk b, low
risk group £ & tf high risk group OfiE@ 2 T % %
HIREMEA RIS S L7z,

(FEHKZz Dbz, HIER, M 72 720 72 BETAZRGL
ZBUE, & I EEETEE O 77 O AR AR AR BB
T o & ARBFRICEIR I 7275 o fo B IR R, AP ER,
H, MHEE, R TR BCER G LET, kb, K
X OEEF I 80 B HAWRBRIFE RSB L U 51 [ HA
LI BWTREL,)
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