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Short Communication

High Levels of Transforming Growth Factor-alpha (TGF-«x)

mRNA may Predict Local Relapses in Early Stage Urinary
Bladder Cancer
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A. Vincenzoni,? M. Gallucci,? L. Frati' and A.M. Agliano’!
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Elevated expression of transforming growth factor-alpha (TGF-«x) gene has been previously reported
in some types of human neoplasms, but its role in the pathogenesis of bladder cancer has still not been
investigated. In the present study, we analysed 28 samples of early stage bladder tumours for the
presence of TGF-a mRNA using reverse transcription-polymerase chain reaction (RT-PCR). We
detected TGF-a mRNA in 71% (20/28) of these samples. When we related the expression levels of TGF-
o with local relapses of patients during a follow-up of 2 years, we found that a high TGF-« expression
level in bladder cancer was significantly associated with local relapses in patients with early stage
tumours. The appearance of early relapses in tumours with high TGF-«a expression levels may suggest
the existence of an additional marker in the prediction of local relapses in patients with superficial

disease. © 1998 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

TRANSFORMING GROWTH factor-alpha (T'GF-a) is a 50 amino
acid cleavage product which is structurally related to epi-
dermal growth factor (EGF) and competes with it for binding
to the same receptor [1, 2]. TGF-a is known to be involved in
the generation and progression of some neoplasms in
humans, such as head and neck tumours [3], duodenum
adenocarcinomas [4], renal cancer [5], neuroendocrine
tumours [6] and lung cancer [7]. The significance of its
expression in the growth of transitional epithelium in bladder
tumours is still unknown. In the present study, we related
TGF-o0 mRNA levels to local relapses in early stage transi-
tional cell carcinomas (T'CC) of the bladder.

PATIENTS AND METHODS
Tissue samples of human bladder cancer were obtained
from 28 patients by transurethral resection (TUR-B). Inclu-
sion criteria in the study were: clinical staging up to T2b, no
evidence of nodal (NO) or distant (MO) metastases, no
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radiotherapy or chemotherapy received before sampling, no
previous local recurrences. After resection, patients were
evaluated by cystoscopy every 3 months during the 2 years of
follow-up. Random biopsies of urothelium, distant from the
tumour, were taken from 10 patients as normal controls.
Informed consent was obtained from all subjects.

Total RNA (1pg) extracted from the frozen tissues was
reverse transcribed with 50 units of MuLV reverse tran-
scriptase. Aliquots of cDNA corresponding to 250 ng of RNA
were separately amplified with beta-2 microglobulin and
TGF-a primers [8]. Preliminary experiments were performed
to determine the optimum thermal cycle number within the
linear amplification range (33 cycles).

The polymerase chain reaction (PCR) products were size
fractionated by agarose gel electrophoresis, stained with ethi-
dium bromide and photographed. The negatives of the pho-
tographs were scanned with a scanning densitometer
(UMAX). The values obtained for TGF-a were then related
to the expression of beta-2 microglobulin in the correspond-
ing sample.

Statistical analysis was performed using Student’s z-test,
using the Statview package, in order to evaluate the factors
which may influence the relapse-free time.
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Table 1. Correlation between transforming growth factor-alpha (TGF-u,) expression levels and relapse-free time in bladder cancer
patients

TGF-o expression
(by TGF-o/beta 2 microglobulin ratio)

Patient Age Relapse-free
no. Gender (years) Grading Staging time (months) Tumoral tissue Normal tissue
1 F 74 Gl T2 8 High level n.t.
2 M 66 G3 T2 2 High level n.t.
11 M 72 G2 T2 6 High level Neg.
12 M 64 G2 T2 6 High level Neg.
16 M 66 Gl Tis 6 High level n.t.
17 M 68 G3 T2 6 High level n.t.
22 F 72 G2 T2 3 High level n.t.
24 M 59 G2 T2 6 High level Neg.
25 M 73 G3 T2 3 High level n.t.
27 M 69 G2 T1 3 High level n.t.
3 M 66 Gl Ta d.f Low level Neg.
4 M 58 Gl T1 12 Low level Neg.
7 M 69 G3 T2 d.f. Low level n.t.
10 M 77 Gl T1 d.f. Low level n.t.
13 M 49 G3 T2 6 Low level Low level
15 F 76 G3 T2 d.f. Low level Neg.
18 M 58 Gl T1 d.f. Low level n.t.
19 M 78 G2 Ta d.f. Low level n.t.
20 M 75 G2 Ta d.f. Low level n.t.
21 M 27 G2 T2 d.f. Low level Neg.
5 M 72 G2 Tis d.f. Neg. Neg.
6 M 66 Gl Ta d.f. Neg. n.t.
8 M 73 G2 T2 d.f. Neg. n.t.
9 M 76 G3 T2 d.f. Neg. n.t.
14 M 65 G3 T2 d.f. Neg. Neg.
23 M 73 G2 Tis d.f. Neg. n.t.
26 M 48 G3 T1 3 Neg. n.t.
28 M 71 G2 Ta d.f. Neg. n.t.

d.f., patients who are disease-free after 24 months of follow-up; high level, TGF-o > beta 2 microglobulin gene expression; low level, TGF-
o <beta 2 microglobulin gene expression; neg., negative TGF-a expression; n.t., not tested.

RESULTS

Reverse transcription—-PCR (RT-PCR) analysis showed the
presence of TGF-oo mRNA in 71% (20/28) of the tumoral
samples with variable expression levels among patients, when
compared with the expression of a gene constitutively
expressed, such as beta-2 microglobulin. On the basis of the
TGF-a/beta-2 microglobulin expression ratio, patients were
divided into three subgroups: the first with a ratio > 1 (10/28,
36%), the second with a ratio <1 (10/28, 36%) and the third
with absence of TGF-a expression (8/28, 29%). No expres-
sion was detectable in any of the normal counterparts, except
in one case.

We correlated the expression levels of TGF-a in neoplastic
tissues with local recurrence incidence during a 2-year follow-
up. As shown in Table 1, local relapses were observed in
100% (10/10) of patients from the first group, in only 20%
(2/10) of patients from the second group and in 12% (1/8) of
patients from the third group. Furthermore, among patients
from the second and third groups, 83% (15/18) of patients
are currently disease free.

Thus, among the 28 patients examined, 13 (46%) had
local recurrences; among the patients with relapses, 77% (10/
13) showed levels of TGF-a expression higher than those of
beta-2 microglobulin. In the univariate analysis performed,
TGF-a expression levels were found to be statistically sig-
nificant for predicting local tumour recurrence (P<0.001;
Table 2). Furthermore, TGF-a expression levels were found

Table 2. Statistical analysis of clinicopathological variable in
bladder cancer patients

Median
Clinicopathological Number of  relapse-free
variable patients time P value
TGF-a Level
High level 10 4.9 <0.001
Low or no level 18 21.3
Age (years)
<70 15 12.9 NS
>170 13 18.1
Gender
Male 25 15.8 NS
Female 3 11.6
Grade
1 7 17.4 NS
2 12 16
3 9 12.8
Stage
TA 5 24 0.04
T2 15 12.6
TGF-0, transforming growth factor-alpha; high level, TGF-a

expression >beta 2 microglobulin expression; low level, TGF-o
expression <beta 2 microglobulin expression; no level, negative
TGF-a expression; NS, not significant.
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to be significantly different among Ta and T2 stages
(P=0.03), since in all the Ta tumours, TGF-o, when
expressed, was present at low levels. In addition, we found
that relapse-free time was related to clinical staging, as
expected, but not to histological grading. No correlation was
observed between the age and gender of patients with tumour
recurrence.

DISCUSSION

Molecular markers of disease progression in patients with
early stage bladder cancer have been identified: mutated p53
[9], bcl-2/bax expression ratio [10] and EGF-receptors
(EGF-Rs) [11] have been correlated to propensity to relapse
and unfavourable outcome. A high percentage of early stage
TCC shows high expression of EGF-Rs in the superficial and
deeper layers of urothelium [12]. Such density seems to
favour the progression of disease. In such context, an over-
expression of TGF-o may be involved in the progression of
bladder TCC, probably through autostimulation of transi-
tional cells mediated by an EGF-R related pathway.

Our results indicate that a high expression level of TGF-a
in superficial bladder cancer is correlated with poor prognosis
in terms of short local relapse-free time of patients
(P<0.001). In addition, high TGF-uo expression levels seem
to be related to a more unfavourable prognosis compared
with a higher T staging of the tumours. In fact, among sub-
jects with T2 tumours, which represents the highest stage
analysed in our study, local relapses were observed in 100%
(8/8) of patients showing high TGF-a expression levels, in
25% (1/4) of those with low TGF-a expression levels and in
none of those with negative TGF-o expression. Thus, a
higher tumour category seems to be clearly associated with
TGF-a expression.

Other studies confirmed that EGF-R expression is higher
in malignant urothelium than in benign urothelium [13] and
in Ta and T1 tumours EGF-R positivity was found to be
associated with multiplicity, recurrence rate and tumour pro-
gression [14]. In such a context, a high expression of TGF-a
might be responsible for activation of EGF-R.

No significant correlation was found among local recur-
rence and prognostic factors, such as age, gender and histo-
logical grade. Unfortunately, no information was available on
other known prognostic factors, such as number and site of
tumours.

We believe that the identification of a molecular profile in
early stage bladder cancer would be of help in diagnosis and
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follow-up of those patients whose tumours have, indepen-
dently of clinical stage, a higher propensity to unfavourable
prognosis. Our findings may suggest the existence of an
additional marker in the identification of high-risk patients in
the post-TUR-B follow-up, although further studies with a
larger number of patients should be performed.
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