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Abstract We investigated the immunoreactivity for bcliniroduction
2 oncoprotein in 154 cases of transitional cell carcinoma
of the upper urinary tract (TCC-UUT) and its relatioMhe bcl-2 proto-oncogene was originally identified at the
with the immunoreactivity for p53 oncoprotein and prdsreakpoint site of the t (14:18)(q32-p21) chromosomal
liferating cell nuclear antigen (PCNA) immunoreactivitytranslocation, which occurs in most human follicular
Immunohistochemically, bcl-2 oncoprotein was recofymphomas [28]. It encodes a 26-kDa protein localized
nized as positive in 29.2% of the samples. The immuno-mitochondrial membranes, the endoplasmic reticulum,
reactivity for bcl-2 oncoprotein was significantlyand the nuclear envelope and is associated with pro-
(P < 0.05) correlated only with stage, though there wasomged cell survival by virtue of its role in the inhibition
borderline correlationR = 0.050) with PCNA immuno- of programmed cell death (apoptosis) in a number of
reactivity. Furthermore, in invasive TCC the immunorghysiological and pathologic conditions [26]. In normal
activity for bcl-2 oncoprotein was associated with PCNAuman tissues, it is expressed in cells with a self-renewal
immunoreactivity P < 0.041). The 5-year disease-freeapability, such as haemotopoietic progenitor cells, in
and overall survival rates were 55.7% and 71.5%, respe replicative compartment of stratified and glandular
tively. A univariate analysis of survival revealed thaipithelia, in the epithelia of hormonally responsive or-
stage, grade, pattern of growth, immunoreactivity fgans (including breast, prostate gland, endometrium, and
p53 oncoprotein, and PCNA immunoreactivity each h#eyroid), and in some long-living cells, such as central
a significant effect on disease-free and overall surviwatd peripheral neurons [2].
rates, whereas the immunoreactivity for bcl-2 oncopro- Recent studies have revealed a close relationship be-
tein had no significant effect on either rate. In the finesbeen the immunoreactivity for bcl-2 oncoprotein and
models of the multivariate analysis, stage was foundtt® clinicopathological findings and clinical outcome in
be the only prognostic factor for disease-free survivalariety of lymphomas [22] and epithelial malignancies,
and for overall survival. Detection of immunoreactivitincluding carcinomas of the lung [25], thyroid [30],
for bcl-2 oncoprotein appears to be of no real value breast [4], stomach [17], and ovary [15]. However, the
deciding the prognosis of TCC-UUT. molecular mechanism underlying the expression of bcl-2
oncoprotein in cells without t (14:18) is still unknown. A
Key words Transitional cell carcinoma - Upper urinary disturbance of the post-translocational regulation of the
tract - bcl-2 Oncoprotein bcl-2 gene may be present in carcinomas [3]. In non-
small-cell lung carcinoma [25], breast carcinoma [4],
and gastric carcinoma [17], immunoreactivity for bcl-2
oncoprotein has been correlated with favourable progno-
sis. However, few studies have investigated the prognos-
tic importance of immunoreactivity for bcl-2 oncoprotein
in transitional cell carcinoma of the upper urinary tract
K. Nakanishi (]) - T. Aurues - T. Ikeda (TCC-UUT) [10, 14].
Bg/tlisc;ggloneEfg\r/\gganeedri](tglI\C/lig(ljllecglggel’?esearchInstitute Other important oncogenes and tumour-suppressor
Tokorozawa 359, Japan ‘ genes also play roles in the regulation of apoptosis. For
Tel.: (+81) 429-95-1626, Fax: (+81) 429-91-1612 instance, wild-type p53 has been demonstrated to induce
S. Tominaga - T. Kawai - C. Torikata apoptosis [11]. Thécl-2 gene is a transcriptional target

Department of Pathology, National Defense Medical College, for wild-type p53, which decreases bcl-2 oncoprotein
Tokorozawa 359, Jap n levels both in vitro and in vivo [20]. Furthermore, mutant




446

p53 induces down-regulation of bcl-2 at both mRNA afglsuits
protein levels in breast cell lines [12]. The current study
was aimed at ascertaining whether immunoreactivity féhe clinicopathological features of these same patients
bcl-2 oncoprotein is correlated with various clinicdhave been reported elsewhere [24]. Briefly, the patients’
pathological data, with proliferating cell nuclear antigeage at diagnosis was in the range 34 to 84 years, with
(PCNA) immunoreactivity, with immunoreactivity fora median age of 66 years. Forty-one of the 154 patients
p53 oncoprotein, and/or with clinical outcome in TCQdied of their tumours 1-132 months after surgery.
UUT patients. We used an immunohistochemical aphe 154 cases were 64 (41.5%) of tumour in the renal
proach to examine formalin-fixed, paraffin-embeddegelvis or calyces, 61 (39.6%) of tumour in the ureter,
tumour-tissue sections from 154 patients with TC@nd 29 (18.8%) of multicentric tumour disease. There
UUT. were 15 patients with simultaneous bladder tumours at
the time of diagnosis, 40 with subsequent bladder tu-
mours, and 10 who had had an antecedent bladder tu-
Materials and methods mour. In all, 55 patients (35.7%) had an associated blad-
der neoplasm; 10 of these had such a neoplasm at more

The material used comprised 154 surgically resected specimgiign one of the above times and thus appear in more
from patients with primary TCC-UUT,; these specimens had b n one grou

obtained at the Mutual Aid Associations’ Hospital, Tachikawa, 9 p. .. .

and the National Defense Medical College Hospital, Tokorozawa, 1€ tumours were divided into four groups (A, B, C,

between 1970 and 1995. Another study in these same patientsafi@ D) on the basis of stage. There were 2 cases (1.3%)
been reported elsewhere [23, 24]. Histopathological stage wasigdegroup A (nonpapillary, noninvasive, pTis), 58 cases

termined according to the criteria proposed by the Internatio AN i i i
Union Against Cancer (UICC) [29]. Tumour cells were divided irr1{3|7'6/0) in group B (papillary, noninvasive, pTa), 24

to two grades histopathologically, using the criteria for urinar‘%ﬁ‘seS (1_5'6%) in group C (invading the submucosa or

bladder tumours laid down by the Armed Forces Institute of FRUScularis, pT1 and pT2), and 70 cases (45.5%) in

thology (AFIP) [21]. group D (invading beyond the muscularis or renal paren-
For immUnOhiStOChemiStry, we used the aVidin—biOtin'perO)%'hyma or metastaS|Z|ng to the reglona| Iymph node or a

dase complex (ABC) method on deparaffinized sections, empl%stant'site T3 and pT4)

ing mouse monoclonal antibodies against bcl-2 oncoprotein (1:30; » P P ) .

Dako, Glostrup, Denmark), and PCNA (PC-10, 1:100, Dako). The Immunohistochemically, bcl-2 oncoprotein was rec-

sections were pretreated with boiled water for 60 min for immunognized as positive in 29.2% of the patients. The immu-

histochemistry against bcl-2 oncoprotein, and with boiled 0.01 Noreactivity for bcl-2 oncoprotein was confined to the

citrate buffer, pH 6.0, for 30 min for immunohistochemistr i ;
against PCNA. For the analysis of the immunoreactivity for bclgltOplasm of tumour cells; it appeared frequently in the

oncoprotein, tumours in which stained tumour cells made up mét@sal cell layer of tumours, and less frequently as diffuse

than 25% of the tumour were graded as positive. This criterion

was used whether bcl-2 staining was restricted to the basal ¢glle 1 Relationship between bcl-2 oncoprotein immunoreactivi-
layer or was present in all cell layers of the tumour, both pattegpsand clinicopathological findings in 152 ca#.2s

being seen in the present study. This is in keeping with the prac-

tice used by other workers [9, 30]. We used normal lymph nodggrrelative data ~ No.of  Immunoreactivity for P-value
as positive control tissues for the above two antibodies. For nega- cases bcl-2 oncoprotein (%)

tive controls, the primary antibody was omitted. For the analysis

of PCNA, and on the basis of the immunoreaction in at least 1

tumour cells, the percentage of nuclei with a positive immunoreacg7 74 229 0.25
tion was determined (PCNA index). The PCNA index was classi->g7 78 33.3

fied as high if it was over 69%, which represented the median val-

ue for the carcinomas. p53 oncoprotein was evaluated immu

histochemically; the technique used and the results in these sanfdale 111 28.8 0.73
patients have been reported elsewhere [23]. Female 41 317

For statistical analysis, disease-free and overall survival ratggge
were the two main dependent variables tested in this study. ‘DisGroup B 58 37.9 0.044
ease-free survival’ was defined as the period between the initiagroup C 24 33.3
radical operation and the subsequent appearance of recurrence @foup D 70 18.6

metastasis. In this study, recurrence was defined as the occurrence
of TCC anywhere in the genitourinary tract. The end-point was &lade

ther recurrence or metastasis of TCC or the closing date of th&ow 92 33.6 0.17

study, whichever came first. ‘Overall survival' was defined as theHigh 60 23.3

interval between surgery and death; the end-point for this variaplgtern of growth

was either death or the closing date of the study. Papillary 109 27.5 0.37
Disease-free and overall survival curves for all of the univari- Non-papillary 43 34.8

ate analyses were assessed using the Kaplan—Meier method. Com-

parisons between two or more survival curves were assessed Usifigo of the 154 cases were excluded because of the difference in

Wilcoxon and log-rank tests. Multivariate analysis of the clinicgjinical course between nonpapillary non-invasive transitional cell

pathological parameters was performed using the Cox stepwiseciicinoma and other types

gression model. The above analyses were performed using bthe tumours were divided into three groups: Group B (papillary,

SAS statistical software package (SAS Institute, Carey, N.C.) [24bn-invasive tumours, pTa); Group C (tumours invading the sub-

Other comparisons were performed using the Chi-square analysifiscosa or muscularis, pT1 and pT2); Group D (tumors invading
beyond the muscularis or renal parenchyma, or metastasizing the
regional lymph node or a distant site, pT3 and |:T4)




Fig. 1 Immunohistochemical
staining for bcl-2 oncoprotein
in transitional cell carcinoma of
the upper urinary tract. Immu-
noreactivity for bcl-2 oncopro-
tein was seen frequently in the
cytoplasm of tumour cells in
the basal cell layemfrow-
head$ and less frequently as
diffuse staining in all cell lay-
ers @rrows) of tumours. A pap-
illary, non-invasive tumour
(pTa) is shown. Avidin—biotin
peroxidase, x 243

Table 2 Relationship between bcl-2 oncoprotein immunoreactivity and proliferating cell nuclear antigen (PCNA) index and p53 onco-
protein immunoreactivity in 152 cag-s

Correlative data  All tumours€152) Noninvasive tumour$£58) Invasive tumoursnE94)
No. of Immunoreac- P-value No. of Immunoreac- P value No. of Immunoreac- P-value
cases tivity for bcl-2 cases tivity for bcl-2 cases tivity for bcl-2
oncoprotein (%) oncoprotein (%) oncoprotein (%)
PCNA index
<69% 76 36.8 0.050 36 41.6 0.45 40 325 0.041
>69% 76 22.3 22 31.8 54 14.8
p53 oncoprotein
positive 42 30.9 0.82 10 40.0 0.88 32 28.1 0.33
negative 110 29.0 48 27.5 62 19.3

aTwo of the 154 cases were excluded because of the difference in clinical course between nonpapillary noninvasive transitional cell car-
cinoma and other typ s

staining in all cell layers (Fig. 1). In normal urotheliumyas found to be correlated with the PCNA index in the
bcl-2 immunoreactivity was restricted to the basal cétivasive tumoursK < 0.041).
layer. In the analysis of the relationship between immu- The rates for 5-year disease-free survival and for 5-
noreactivity for bcl-2 oncoprotein and clinicopathologiyear overall survival were 55.7% and 71.5%, respective-
cal findings, two cases of nonpapillary noninvasive TA¢ The analysis of disease-free survival involved 145 pa-
(carcinoma in situ: CIS) were excluded because of ttients without CIS who had no metastasis at surgery and
difference between CIS and the other types of TCCimwhom the malignant tumour was totally excised by
terms of clinical course. surgery were included in this analysis. Overall survival
The relationship between immunoreactivity for bcl-@as analysed in 152 patients without CIS. Univariate an-
oncoprotein and clinicopathological findings was signifalyses of disease-free and overall survival rates in the
cant only for stage (Table 1). In fact, the proporticabove patients revealed that stage, grade, pattern of
showing immunoreactivity for bcl-2 oncoprotein degrowth, immunoreactivity for p53 oncoprotein, and
creased progressively with stage, there being 37.9%PiGNA index all had a significant effect on the two sur-
group B, 33.3% in group C, and 18.6% in group fdval rates, whereas the immunoreactivity for bcl-2 onco-
(P < 0.05). However, the immunoreactivity for bcl-2rotein had no significant effect (Table 3). When immu-
oncoprotein did show a borderline correlation withoreactivity for bcl-2 oncoprotein was analysed accord-
PCNA immunoreactivity R = 0.050) (Table 2). Further-ing to whether the tumour was invasive or noninvasive,
more, when immunoreactivity for bcl-2 oncoprotein wammunoreactivity for bcl-2 oncoprotein was found to be
analysed according to whether the tumour was invasheve no significant effect in either case. Next, only those
or noninvasive, immunoreactivity for bcl-2 oncoproteiwariables that appeared significant in the univariate ana-
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Table 3 Univariate analysis in 152 cag:s

Prognostic  All tumours Non-invasive tumours Invasive tumours
indicator
Overall Disease-free Overall Disease-free Overall Disease-free
survival (1=152) survival (=145) survival (=58) survival (=58) survival (=94) survival (=87)
Wil- Log-rank Wil- Log-rank Wil- Log-rank Wil- Log-rank Wil- Log-rank Wil- Log-rank
coxon coxon coxon coxon coxon coxon
bcl-2 0.11 0.33 0.13 0.34 0.89 0.52 0.39 0.98 0.32 0.65 0.4 0.68
p53 0.10 0.023 0.016 0.0067 0.14 0.34 0.25 0.30 0.78 0.34 0.20 0.13
PCNA 0.013 0.013 0.11 0.047 0.43 0.98 0.35 0.92 0.0067 0.077 041 0.22
index
Stage 0.0001 0.0001 0.0001 0.0001 b - - b b 0.044 0.035 0.19 0.12
Grade 0.0006 0.0024 0.0012 0.0026 0.59 0.59 0.57 0.57 0.090 0.22 0.14 0.22
Pattern of 0.0012 0.014 0.0048 0.023 b - Db b —b 0.34 0.93 0.56 0.90
growth

aTwo of the 154 cases were excluded because of the difference in clinical course between nonpapillary noninvasive transitional cell car-
cinoma and other types
b P-value was not determined because of one factor

lyses of overall survival (152 cases) and disease-free $undings. With regard to the relationship between the im-
vival (145 cases), (i.e. stage, grade, pattern of growthnoreactivity for bcl-2 oncoprotein and clinicopatho-
immunoreactivity for p53 oncoprotein, and PCNA indexpgical findings in TCC, in one report dealing with 45
were entered in the final models of the multivariate andl€Cs of the urinary bladder it was noted that the immu-
ysis. Only stage was a prognostic factor for either disereactivity for bcl-2 oncoprotein was significantly high-
ease-free or overall survival (disease-free survival: riskin poorly differentiated tumours (grade Ill, 2.02 + 0.34
ratio 3.35,P < 0.0001, overall survival: risk ratio 3.69jmmunoreactive cells per 100 malignant cells) than in
P <0.0001). lower grade tumours (grade 1, 1.11 = 0.26; grade I,
0.86 £+ 0.14) [14]. Furthermore, in the same study the
number of apoptotic cells was investigated using in situ
Discussion end-labelling of fragmented DNA, and the incidence of
apoptosis was shown to increase with increasing tumour
Although carcinoma of the upper urinary tract is a relgrade. On this basis, the authors suggested that the eleva-
tively rare neoplasm and accounts for only 2-6% of &ilbn of immunoreactivity for bcl-2 oncoprotein in poorly
urothelial tumours [1, 13], the stage and grade of thigferentiated tumours pointed to a potential role for this
type of carcinoma have been reported to correlate wéipoptosis-suppressor protein in the progression of blad-
survival rate, as well as with the presence of urinadgr cancer. However, this finding is in contrast with our
bladder cancer. The purpose of our investigation wasfitwling that immunoreactivity for bcl-2 oncoprotein was
look for a possible relationship between the immunoneresent in 33.3% of patients (31 of 93) with low-grade
activity for bcl-2 oncoprotein and clinicopathological CC, whereas it was found in only 23.0% (14 of 61) of
findings or clinical outcome in TCC-UUT. Moreover, th¢hose with high-grade TCC. Although there is a signifi-
correlation of this variable with PCNA index was to beant difference between the two studies in terms of the
tested, as was its prognostic significance. We observeday the immunoreactivity for bcl-2 oncoprotein was
positive relationship between the immunoreactivity fauantified, the reason for this discrepancy is not clear.
bcl-2 oncoprotein and tumour stage. Furthermore, theln gastric lymphoma [22] and in carcinomas of the
correlation between the immunoreactivity for bcl-Ring [25], thyroid [30], breast [6] and stomach [17], a
oncoprotein and PCNA index showed borderline signifielative absence of immunoreactivity for bcl-2 oncopro-
cance P = 0.050). In invasive TCC, immunoreactivitytein has been found in poorly differentiated tumours
for bcl-2 oncoprotein was associated with PCNA immgempared with well-differentiated ones. This suggests
noreactivity P < 0.041). However, detection of the imthat down-regulation of the oncoprotein occurs with pro-
munoreactivity for bcl-2 oncoprotein appears to be of goession in these tumours. In prostate cancer, however,
real value in determining the prognosis of TCC-UUT. immunoreactivity for bcl-2 oncoprotein was associated
In the present study, cytoplasmic immunoreactivityith high stage, poor prognosis and hormone-refractory
for bcl-2 oncoprotein in more than 25% of the tumoutisease [5, 19]. Similarly, in neuroblastoma, it was asso-
cells was present in 29.2% of TCC-UUT patients. Thisated with poorly differentiated, high-grade histologi-
incidence accords well with the figure (22.3%) given incal-type tumours [6].
previously published report by Furihata et al. [10]. How- The role of bcl-2 oncoprotein is to protect stem cells
ever, there are some discrepancies in the literature cand the renewal and repair capabilities of the epithelium
cerning the relationships between immunoreactivity ff2, 26]. In the gastric mucosa, bcl-2 oncoprotein has
bcl-2 oncoprotein and clinical and clinicopathologicdieen detected immunohistochemically in the proliferat-
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ing zone [16]. In the urinary tract, bcl-2 oncoprotein i®. Baer R (1994) Bcl-2 breathes life into embryogenesis. Am J
restricted in its topographical distribution to the basg| Pathol 145:7-10

L . - . 3. Baretton GB, Diebold J, Christoforis G, Vogt M, Miller C,
layer of transitional cell epithelium. Furthermore, Furi- Dopfer K, Schneiderbanger K, Schmidt M, Léhrs U (1996)

hata et al. reported that, in coexistent dysplastic lesionsapoptosis and immunohistochemical bcl-2 expression in colo-
(premalignant lesions) adjacent to TCC-UUT, immuno- rectal adenomas and carcinomas. Aspects of carcinogenesis

reactivity for bcl-2 oncoprotein was detected more fre- and prognostic significance. Cancer 77:255-264

; : _ i P 4. Bhargara V, Kell DL, van de Rijn M, Warnke RA (1994) Bcl-2
quently in_cases WIFh a bcl-2 .OnCOprOtem positive t.u immunoreactivity in breast carcinoma correlates with hormone
mour (66.7%) than in cases with a bcl-2 oncoprotein- receptor positivity. Am J Pathol 145:535-540
negative tumour (50.7%) [10]. Therefore, they suggestesd Bubendorf L, Sauter G, Moch H, Jordan P, Blochlinger A,
that, while the immunoreactivity for bcl-2 oncoprotein Gasser TC, Mihatsch MJ (1996) Prognostic significance of

iot i ; ; ; bcl-2 in clinically localized prostate cancer. Am J Pathol
may assist in the early detection of premalignant IeS|ons,148:1£_)E_)7_1565

It Is not sDe‘?'f'C to mallg_nancy. In the present _StUd%. Castle VP, Heidelberger KP, Bromemberg J, Ou X, Dole M,
however, the Immunoreactivity for bcl-2 oncoprotein was Nunez G (1993) Expression of the apoptosis-suppressing
detected more frequently in the early stages than in theprotein bcl-2 in neuroblastoma is associated with unfavorable
more advanced stage® € 0.05). gg,é%logy and N-myc amplification. Am J Pathol 143:1543—
Recent StUdleS. have associated bothoﬁ@ag_ene and 7. Cheville JC, Terrell RB, Cohen MB (1994) Use of prolifera-
the bcl-2 gene with the process of apoptosis. Further- tiye markers Ki-67 (MIB-1) and proliferating cell nuclear anti-
more, an inverse relationship between immunoreactivity gen (PC10) in transitional cell carcinoma of the renal pelvis.

for bcl-2 oncoprotein and immunoreactivity for p53 '\C/'ﬁgv\'l’dahtng;ézﬂgtg?rgal( Kanayama H, Tsuji M, Kurokawa
OnCOprOte.m has been . shown in malignant Iymphom%t Y, Kagawa S (1é96) The p,roliferation index of MIB-1 as prog-
[22] and in breast carcinoma [18]. In the present study, nostic factor for patients with transitional cell carcinoma of the
the immunoreactivity for bcl-2 oncoprotein was not re- upper urinary tract. Cancer 78:827-833
lated to the immunoreactivity for p53 oncoprotein. 9. Doglioni C, Dei Tos AP, Laurino L, Chiarelli C, Barbareschi
Although there have been a number of studies on pro-M Viale G (1994) The prevalence of BCL-2 immunoreactivity
liferati tivity in TCC of th . bladder. th in breast carcinomas and its clinicopathological correlates,
Ierative activity in or the urinary bladder, thereé are \uith particular reference to oestrogen receptor status. Vir-
only two reports [7, 8] on proliferative activity in TCC-  chows Arch 424:47-51
UUT, and the results in them are mutually conflicting0. Furihata M, Sonobe H, Ohtsuki Y, Yamashita M, Morioka M,
One of them [7] was a study of proliferative activity car- Yamamoto A, Terao N, Kuwahara M, Fujisaki N (1996) De-

- : : : : . tection of p53 and bcl-2 protein in carcinoma of the renal pel-
ried out using antibodies against PCNA (PC10) and Ki- vis and ureter including dysplasia. J Pathol (Lond) 178:133—

67 (MIB-1) in quite a large group of 58 TCC-UUT pa- 139
tients with relatively long follow-up periods (mean foli11. Ginsberg D, Mechta F, Yaniv M, Oren M (1991) Wild-type
low-up 7.4 years). That study concluded that prolifera- P53 can down-modulate the activity of various promoters.

. L . p Proc Natl Acad Sci USA 88:9979-9983
tive activity was not an independent prognaostic factor (?29_ Haldar S, Negrini M, Monne M, Sabbioni S, Croce CM (1994)

also implied by the present study). However, the other pown-regulation of bel-2 by p53 in breast cancer cells. Cancer

report [9], which dealt with 67 TCC-UUT patients, con- Res 54:2095-2097

cluded that Ki-67 (MIB-1) was an independent progno$3. Huben RP, Mounzer AM, Murphy GP (1988) Tumor grade

tic factor. and stége as g;oggfgtlgovz%rlables in upper tract urothelial tu-
. . . mors. Cancer 62: -

In conclusion, immunoreactivity for bcl-2 oncopro14, king ED, Matteson J, Jacobs SC, Kyprianou N (1996) Inci-
tein was associated with favourable prognostic factors, dence of apoptosis, cell proliferation and bcl-2 expression in
such as early stage and low PCNA index at presentationransitional cell carcinoma of the bladder: association with tu-
However, the detection of immunoreactivity for bd_?r? mor progression. J Urol 155:316-320

ng

. . . Kuwashima Y, Uehara T, Kishi K, Shiromizu K, Mstsuzawa
oncoprotein appears to be of no real value in determin M, Takayama S (1994) Immunohistochemical characterization

the prognosis of TCC-UUT. Since bcl-2 oncoprotein is of undifferentiated carcinomas of the ovary. J Cancer Res Clin

one of the apoptosis-related proteins, future studiesOncol 120:672-677 _ _

should examine the relationship between apoptosis-ref-Lauwers GY, Scott GV, Hendricks J (1994) Immunohisto-

ed proteins and apoptosis chemical evidence of aberrant bcl-2 protein expression in gas-
) tric epithelial dysplasia. Cancer 73:2900-2904

Lauwers GY, Scott GV, Karpeh MS (1995) Immunohisto-
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