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A PROLIFERATIVE MARKER IN BENIGN
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ABSTRACT:
Objective: To examine possible role of c-erbB-2 in the development of benign prostatic hyperplasia.
Design:  A retrospective study of 25 patients suffering from benign prostatic hyperplasia.
Setting:  BMSI, Jinnah Postgraduate Medical Centre, Karachi.
Subjects:  Twenty five patients between the ages of 51-80 years were selected for the period of 2001
suffering from benign prostatic hyperplasia.
Results: Results of study show that overall frequency of c-erbB-2 expression was not found. Maximum
numbers of BPH among total cases were in age group 61-70 years i.e 13 tumours (52% of total cases).
Conclusion: Results of current study and work of previous researchers indicate a lot of controversy
over c-erbB-2 immunostaining in benign prostatic hyperplasia. Further study is required to elucidate
the precise role played by this protein marker in the benign growth of prostatic tissue.
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INTRODUCTION

Benign prostatic hyperplasia is common dis-
order in men over the age of fifty. It is charac-
terized by hyperplasia of stroma and epithe-
lial cells, resulting in formation of nodules in

periurethral region of prostate, which may
compress and narrow the urethral canal to
cause partial or complete obstruction of the
urethra.1 It can be seen in 20% of men 40 years
of age, 70% by age of 60 and to 90% by age of
70.2

     Critical aspect of the biology and molecular
basis for prostate tumours remain poorly un-
derstood. One form of prostatic enlargement
is related to action of androgens.3

Dihydrotestosterone, a metabolite of testoster-
one, is the ultimate mediator of prostatic
growth. It binds to nuclear androgens recep-
tors of epithelial and stromal cells and signals
the transcription of growth factors that are mi-
togenic to epithelial and stromal cells. The fact
that all patients do not benefit from androgen
depriving therapy suggest that prostatic hyper-
plasia may be etiologically heterogeneous, and
in some cases, factors other than androgens
may be more important.
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It is well established that activation of
cellular genes may trigger uncontrolled cell
growth and cancer development. Previous
reports suggest that epidermal growth factor
receptor and c-erbB-2 receptor may be
implicated in the development of benign
prostatic hyperplasia.4 c-erbB-2 is a component
of four member family of closely related
growth receptors including epidermal growth
factor receptor (EGFR) or HER-1 (erbB1),
HER-2 (erbB2), HER-3 (erbB3) and HER-4
(erbB4). The designation HER is made in
reference to structural similarity to human
EGFR.5 The genes called Neu, c-erbB-2 and
HER-2 were isolated independently, but sub-
sequent analysis and chromosomal mapping
studies revealed all three genes to be same.
c-erbB-2 gene generates a messenger RNA of
4.8Kb. Like epidermal growth factor receptor
c-erbB-2 receptor has an extracellular domain,
Transmembrane domain, and intracellular
domain, indicating that it is also likely to be a
cellular receptor for an as yet unidentified
legend (Growth factor)6. Once activated,
intracellular signals transmitted to cell nucleus,
resulting in transcription of genes involved in
controlling cellular replication and
differentiation.

MATERIALS AND METHODS

     This study was performed on formalin fixed
paraffin embedded blocks of all cases diag-
nosed as benign prostatic hyperplasia (BPH),

at Department of Pathology Basic Medical
Sciences Institute Jinnah Postgraduate Medi-
cal Centre Karachi Pakistan. Blocks and slides
of 25 cases of BPH reported from year 2001,
were retrieved. All slides were stained for im-
munohistochemistry to see over expression of
c-erbB-2/HER-2 (Zymed kit, polyclonal anti-
body). c-erbB-2 staining was considered posi-
tive, cells show intense circumferential cell
membrane staining. It was read under 10x
objectives. In all these cases it was proposed
that staining would be observed in majority
(>50%) of the hyperplastic cells. Cells in which
there was cytoplasmic staining without distinct
cell membrane staining were scored as nega-
tive. Results were compared with positive and
negative controls.

RESULTS

In this study, 25 cases of benign prostatic
hyperplasia were subjected to immunohis-
tochemistry staining for c-erbB-2
overexpression. Table-I shows distribution of
25 cases of Benign Prostatic Hyperplasia into
different age groups. Maximum number of BPH
among total cases were in age group ranging
from 61-70 years i.e. 13 BPH (52% 0f total
cases). Table-II show frequency of c-erbB-2
expression in twenty five cases of Benign
Prostatic Hyperplasia. Overall frequency of
c-erbB-2 expression was found 0%. It was
observed that all 25 cases demonstrated no
membranous staining (Figure 1).

TABLE-II
Overall frequency of

overexpression  of c-erbB-2 in
Benign Prostate Hyperlpasia

Group Over expression No. %

    A         Positive       0 0

    B         Negative      25 100

         Total      25 100

TABLE-I
Age Group

Benign Prostatic Hyperplasia

     Age group                    No.                  %

  A 51-60 8 32
  B 61-70 13 52
  C 71-80 3 12
  D 81+ 1 04

Total 25 100
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DISCUSSION

Benign Prostatic Hyperplasia is etiologically
heterogeneous, and in some cases, factors other
than androgens may be more important. This
study was undertaken as a step toward a more
understanding of the biology of BPH. It should
help to disclose the molecular mechanisms
underlying prostate growth and to identify
molecular markers for prognostic and thera-
peutic use.7

c-erbB-2 is a member of the epidermal growth
factor receptor family and is known to be as-
sociated with cellular growth and differentia-
tion. The role played by this factor in BPH is
not clearly known.8 In the present study, ex-
pression of this factor was investigated
immunohistochemically in formalin fixed pros-
tate tissue suffering from BPH. The results are
comparable with those of previous studies.

In the present study, frequency of c-erbB-2
over expression in prostatic hyperplasia is 0%.
No immunoreactivity was found in 25 cases of
hyperplasia. This finding is similar to
Visakorpi9, Scwartz10, Sadasivan11 and Zhau.12

Contrary to our findings immunoreactivity was
reported by different researchers, like  Ware14,
Giri15, Ibrahim16 and Grobe17.

Previous authors have studied the expression
of c-erbB-2 in BPH. Iwamura  M,18 states that
prostatic neuroendocrine cells play an impor-
tant role in the growth and differentiation of
prostate. Neuroendocrine cells may be regu-
lated by the c-erbB-2 protein family, probably
in a ligand-specific fashion. Shwartz S,19 dem-
onstrated a role for EGFR and c-erbB-2 in the

development of BPH.
Torring K20 found minor changes in the ex-

pression of c-erbB-1 and c-erbB-2 after
finasteride (a well known steroid 5alpha-
redutase inhibitor) treatment. Haussle O21 stud-
ied expression of c-erbB-2 in BPH, but absent
or low in cancer and adenosis. Giri DK,15 states
that available data indicate that prostatic
tumours as well as a high percentage of pros-
tatic hyperplasia tissues express c-erbB-2 pro-
tein, however, its role in cellular proliferation
needs further study. Ibrahim Gk16 found that
c-erbB-2 immunoreactivity was present at sig-
nificantly higher degree in BPH than in malig-
nant prostate epithelium.

Visakorpi T,9 found that non of the normal,
hyperplastic or malignant prostate tissues
showed  clearly positive c-erbB-2 immunore-
activity. Schwartz S Jr,10 detected no c-erbB-2
genomic content in the BPH samples.
Sadasivan R11 states that using a monoclonal
antibody directed against human c-erbB-2 pro-
tein product and an immunohistochemical
staining method, no c-erbB-2 expression was
noted with Benign Prostatic Hyperplasia.

Our results regarding frequency of c-erbB-2
over expression in Benign Prostatic Hyperpla-
sia are almost similar to many of previous stud-
ies and discordance between results of current
study and some of previous studies may be
partially explained on the basis of technical
variables like tissue fixation protocols, antigen
retrieval, primary antibody, immunodetection
system and scoring system used in the studies
(Cote22 and Jacob23).

Figure 2: c-erbB-2/neu, Positive control, Breast,
Magnified 20X

Figure 1: Benign prostatic hyperplasia.C-erbB-2/Her-2
negative immunohistochemical staining.
Magnified 20X.
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Like many previous studies, the exact role of
c-erbB-2 protein is unclear, but its potential
usefulness in prognostication and therapy must
be explored. Further study is required to eluci-
date the precise role played by this factor in
benign growth of prostate.
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