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URINARY TRACT : ABHISOANTIGEN AND
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ABH-isoantigen (ABH-Ag) and Thomsen-Friedenreich antigen (T-Ag) were investigated by
the Avidin-Biotin-Peroxidase Complex (ABC) method on 47 patients with epithelial tumor of the
upper urinary tract (all patients underwent nephroureterectomy including the cuff of the bladder;
30 patients were diagnosed as transitional cell carcinoma of renal pelvis and 17 ureteral organs).
The correlations between ABC expression for ABH-Ag and T-Ag with histological grade, stage
and prognosis (5 year survival rate) were studied.

A correlation was observed between grade (p<{0.05) and deletion of the antigenicity of ABH-
Ag, but no correlation was evident with stage and prognosis. A high correlation was evident,
however, between grade (p<{0.01), stage (p<{0.01) and prognosis (p<{0.01) and deletion of the
antigenicity of T-Ag. The analysis of ABC expression for ABH-Ag and T-Ag may therefore be
valuable for predicting the malignant potential in transitional cell carcinoma of the upper
urinary tract. T-Ag determination in particular may provide a useful prognostic probe should
it find clinical application.
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INTRODUCTION

Many studies have showed that blood
group antigens are present not only on
the surface of red cells but also in nor-
mal tissues?, and they decrease or delete
with cellular malignant change?®. Blood
group antigens have also been found in
the urothelium, and there is an increasing
body of literature concerning the prog-
nostic value of such antigens in bladder
tumors”. We previously investigated
ABH-isoantigen (ABH-Ag) and Thomsen-
Friedenreich antigen (T-Ag) expression
by the Avidin-Biotin-Peroxidase Complex
(ABC) method in bladder tumors and
reported a high correlation between dele-
tion of antigenicity and malignant poten-
tial®. In the present study, we investiga-
ted ABH-Ag and T-Ag expression in upper
urothelial tumors and evaluated changes

in antigenicity in relation to histological
grade, stage, and patient survival.

SUBJECTS AND METHODS

Subjects were all admitted to the urol-
ogy departments of hospitals affiliated
with Aichi Medical University during the
13-year period from January, 1975 to
December, 1987.

Specimens were surgically removed and
subjected to histopathological examina-
tions, and 47 cases of transitional cell
carcinoma of the renal pelvis or ureter
were diagnosed (30 cases involving the
renal pelvis and 17 cases involving the
ureter). Subjects included 34 males and
13 females ranging in age from 41 to 82
years (median age: 62.3), twenty subjects
were blood type A, 11 were type B, four
were type AB and 12 were type O. Grades
were determined according to conventions
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Table 1.
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Avidin-Biotin-Peroxidase Complex method

ABH-Isoantigen

1)
2)
3)
4)
5)

6)
7)
8)
9)
10)
11)

deparaffinization

treat with 0.3%H:0;-methanol (30min)

wash tissue section with PBS

treat with normal serum goat(30min)

treat with DAKO Mouse Monoclonal Anti-Blood Group
A.B.H (2 hour room temparature and one night at 4°C)

wash tissue section with PBS

treat with anti mouse serum goat (30min)

wash tissue section with PBS

traet with Avidin-Biotin Peroxidase Complex (30min)
wash tissue section PBS

DAB (diamino benzidine)

12) Mayer hematoxylin
13) mount

T-antigen
1) deparaffinization

2) treat with 0.3%H20;-methanole (30min)
3) wash tissue section with PBS
4) treat with 10%NSS + PNA (0.005mg/ml)
(2 hour .room temparature and one night at 4°C)
5) wash tissue section with PBS
6) treat with Avidin-Biotin-Peroxidase Complex (30min)
7) wash tissue section with PBS

8) DAB(diamino benzidin)

9) Mayer hematoxylin
10) mount

Cryptic T-antigen
1) deparaffinization

2) treat with 0.3%H302-methanole (30min)

3) wash tissue section with PBS

4) treat with neuraminidase type V(0.04unit/ml)

5) treat with 50%NSS + PNA(0.005mg/ml)
The other same as T-antigen

for bladder cancer established by the
Japanese Urological Association®, and
stages were determined by Batata classifica-
tion!®, ie., grades I and II were low
grade and grade IIT was high grade, stages
A and B were low stage and stages C and
D were high stage.

Surgically isolated tissue specimens
which had been embedded in paraffin were
deparaffinized and stained for ABH-Ag
and T-Ag by the ABC method. Procedural
sequences are described in Table 1. ABH-
Ag stained positively in over 20% of the
cases with blood types A, B and AB, while
less than 10% tested positive for blood

type O. Positive responses were designated
normal antigenicity and negative responses
were designated abnormal antigenicity.
The presence of T-Ag is masked in normal
tissue by sialic acid residue and is exposed
(T-Ag positiveness) only after neuramini-
dase treatment. Tissue which stained T-
Ag positive after neuraminidase treatment
(cryptic T-Ag positive) was classified as
normal antigenicity, and other T-Ag posi-
tive and T-Ag negative tissue was classified
as abnormal antigenicity. Determination
of antigenicity was positive after staining
in over 10% of the cases. Significant differ.
ences were determined by the %2 test.
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RESULTS

I. Antigenicity and Grade

a) ABH-Ag

Among the 47 subjects, the tissues of 25
(53.2%) showed abnormal ABH-Ag expres-
sion: one out of eight grade I specimens
(12.5%), eight of 17 grade II specimens
(47.1%) and 16 of 22 grade III specimens
(72.7%). That is, among the 25 specimens
classified as low grade, 16 (64%) were
normal and nine (36%) were abnormal.
Among the 22 specimens classified as high
grade, six (27.3%) were normal and 16
(72.7%) were abnormal. A higher {fre-
quency of abnormality was observed in the
high classification compared to the low
grade, and a significant correlation was
noted between deletion of antigenicity
and grade (p<{0.05) (Table 2).

Table 2. Relationship between ABH-Ag and
histological grade

ABH-Ag
Grade Normal Abnormal Total
I 7 1 8
I 9 8 17
m 6 16 22
Total 22 25 47
Normal @ ABH-Ag(+) Low grade(GL, 1)
Abnormal : ABH-Ag(~) High grade(GHI) P <0.05

Table 3. Relationship between T-Ag and
histological grade

T-Ag
Grade Normal Abnormal Total
1 8 0 8
11 14 3 17
m 6 16 22
Total 28 19 47
Normal : Cryptic T-Ag(+} Low grade(GI, T}
Abnormal : T-Ag{+)or Cryptic T-Ag{-} High grade(GI)  P<0.01

b) T-Ag

Tissues of 19 subjects (40.4%) showed
abnormal T-Ag expression: none of 8 with
grade 1 (0%), three of 17 grade II spec-
imens (17.6%) and 16 of 22 grade III
specimens (72.7%). Thus, among the 25
specimens classified as low grade, 22 (88%)
were normal and three (12%) were abnor-
mal. Among the 22 specimens classified

as high grade, on the other hand, six (27.3
%) were normal and 16 (72.7%) were
abnormal. The frequency of abnormality
was higher in the high grade classification,
and a significant correlation was observed
between deletion of antigenicity and grade
(p<0.01) (Table 3).

2. Antigenicity and Stage

a) ABH-Ag

Among the 47 subjects, the tissues of 25
(53.2%) showed abnormal ABH-Ag expres-
sion: six out of 17 stage A specimens
(35.3%), five of seven stage B (71.4%), six
of 11 stage C (54.5%), and eight of 12
stage D specimens (66.7%). Of 24 speci-
mens classified low stage, 13 (54.2%) were
normal and 11 (45.8%) were abnormal.
Among the 23 specimens classified as high
stage, nine (39.1%) were normal and 14
(60.9%) were abnormal. Although a high-
er frequency of abnormality was observ-
ed in the high stage specimens, a signifi-
cant correlation was not observed between
antigenicity deletion and stage (p>0.05)
(Table 4).

Table 4. Relationship between ABH-Ag and
histological stage

ABH-Ag
Stage Normal Abnormar Total
A 11 6 17
B 2 5 7
C 5 6 11
D 4 8 12
Total 22 25 47

Normal : ABH-Ag(+)
Abnormal : ABH-Ag(-)

b) T-Ag

Nineteen of the 47 specimens (40.4%)
were abnormal: one of 17 stage A speci-
mens (5.9%), two of seven stage B (28.6
%), six of 1l stage C (54.5%), and 10 of
12 stage D specimens (83.3%). Twenty-one
(87.5%) of the 24 low stage tissues were
normal and three (12.5%) were abnormal,
while seven (30.4%) of 23 high stage speci-
mens were normal and 16 (69.6%) were
abnormal. A higher frequency of abnor-
mality was evident in the high stage tissues
and a significant correlation was noted
between antigenicity deletion and stage
(p<0.01) (Table 5).

Low stage(A,B)
High stage(C,D) P>0.05
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Table 5. Relationship between T-Ag and
histological stage

T-Ag
Stage Normal Abnormal Total
A 16 1 17
B 5 2 7
C 5 6 11
D 2 10 12
Total 28 19 47

Normal : Cryptic T-Ag(+)
Abnormal : T-Ag(+)or CrypticT-Ag(-)

Low stage(A,B)
High stage(C.D) P<0.01

3. Antigenicity and Prognosis

Prognosis follow-up was possible in 43
cases. Survival rates were determined by the
Kaplan-Meier method, and suirvival rates
curves were tested for signficant differences
by the generalized Wilcoxon method. The
five-year survival rate for all 43 subjects
was 62.8%. Although differences were
observed in antigenicity differentiated 5-
year survival rates for ABH-Ag. there
were no significant correlations since 14
(73.1%) of 19 patients with ABH-Ag nor-
mal response, and 11 (45.8%) of 24 with
ABH-Ag abnormal response survived for
five years (Fig. 1). Significant differences
were observed, however, for T-Ag wherein
22 (92%) of 24 patients testing normal and
none (0%) of the 19 patients testing
abnormal survived five years (p<{0.01)
(Fig. 2).
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Fig. 2. Relationship between T-Ag and
survival rate

DISCUSSION

Examination of ABH-Ag and T-Ag
expression in the saccharide side chain of
the cellular membrane!?, which occur with
cell mutation or pre-mutation abnormal
differentiation of the membrane, has been
reported useful as a probe in determining
a tumor’s biological malignant potential.
Numerous studies in the field of urology
concern tumors of the bladder, and the
usefulness of ABH-Ag and T-Ag expression
as tumor markers has been confirmed?%1®,
but there has been relatively few investi-
gations into their applicability to epithelial
tumors of the upper urinary tract.

Kagawa et al.l® studied ABH-Ag and
T-Ag expression in 38 cases of transitional
cell carcinoma of the renal pelvis and
ureter using the specific red cell adherence
method and reported a correlation between
ABH-Ag expression and grade, stage and
survival rate, but observed no significant
T-Ag correlation. Igawa et al.’5:16 inves-
tigated 39 cases of transitional cell carci-
noma of the renal pelvis and ureter using
the ABC method and did not observe any
significant correlation between ABH-Ag
and grade or stage, but did report a
significant correlation between T-Ag and
grade and stage (p<{0.01). Results of multi-
variate studies show that ABH-Ag in Cox’s
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proportional hazards model and both ABH-
Ag and T-Ag in linear discriminant ana-
lysis are important prognostic indicators.
Sasaki et al.i”, in a study of 13 cases of
tumor of the renal pelvis and ureter,
reported the possibility of better prognosti-
cation by testing for the presence of ABH-
Ag and T-Ag antigenicity. Among sub-
jects in the present study, a significant
correlation was observed between ABH-Ag
and grade, but no correlation between
ABH-Ag and stage or survival rate. On
the other hand, significant correlations
were found between T-Ag and stage, grade
and survival rate. Based on these findings,
examination of ABH-Ag and T-Ag anti-
genicity to determine biological malignant
potential is considered a useful tool in
making prognoses in cases of epithelial
tumor of the upper urinary tract when
used in conjunction with histopathological
examination to determine histological ma-
lignant potential, and it is further thought
that T-Ag is particularly useful as a
prognosis probe.
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LIBIR B R BB st} B EHLUR DI

—ABH-isoantigen » Thomsen-Friedenreich antigen—

BHEMAZPREMEHE EE  BIBREED
T ki BeREER BN OEE WA EX

PmFER, Fa BHE MR
Wl R, kR ER AS

LR ERIEE 410 (FXCE - RSN
BRI TR AT AT, 0B BROBT LEE. 174
REDBIT LEE) %R Avidin-Biotin-Pero-
xidase Complex (ABC) &% F\~T ABH-isoanti-
gen (ABH-Ag) & Thomsen-Friedenreich antigen
(T-Ag) #BHRL, ToHEKORELLRERRBFH
REE, REER JUTHE (5FEFR) LoBR
DWTHE L,

ABH-Ag CiIHEM OB L RAE L 0 M EE

H, #Eil OEZ
w5, M) R

DB (p<0.05) BFBd Lhich, REERIVTF
#E ORI AEORENL 2D h it ot —Hh,
T-Ag CRHEHOWNE L REE, BEERXLURT
BLoMERoMEERE (p<0.01) BEL bRl B
Xy, ERRBEBTEEECETS ABH-Ag kX
U T-Ag OBRFL, Z DD malignant potential
BB ETHEETH Y, FETFHMERTFL LU T-Ag
LY ERENABVEEL DR

(WRBE 35 : 949-954, 1989)



