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Abstract 

The aim of the study was to evaluate the correlation of c-
erb-b2 and Bcl-xl expression in biopsy specimens of Barrett´s
oesophagus from 44 patients with morphological features. The
examined group was subdivided into: negative for dysplasia,
indefinite for dysplasia, positive for dysplasia - low grade, and
adenocarcinoma with high grade dysplasia. Positive c-erb-B2
staining was found in 34.1% and  Bcl-xl protein expression was
observed in 96.9% of BE. The results showed increased c-erb-
B2 and Bcl-xl protein expressions with progressive grades of
dysplasia to adenocarcinoma. In conclusion, an evaluation of c-
erb-B2 and Bcl-xl expression can be useful for the histopato-
logic diagnosis of BE and correct interpretation of dysplasia.  
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Introduction 

Barrett´s oesophagus (BE) is a complication of chronic gas-
troesophageal reflux disease and predisposes to dysplasia,
which has been known as a precursor of adenocarcinoma [1, 2,
3]. Grading of dysplasia in BE is of great clinical importance
and may serve to identify patients who are at high risk of devel-
oping cancer [4]. Attempts have been made to identify early
markers of malignant transformation [5]. Bcl-xl is a protein,
associated with cell survival, which prevents apoptosis [6]. The
c-erb-B2 protooncogene encodes a transmembrane tyrosine
kinase receptor that is homologous to EGF-R [7, 8]. The speci-

mens of BE with severe dysplastic changes and adenocarcinoma
showed an increased expression of c-erb-B2 protein on the cell
membranes [8, 9]. The aim of our study was an evaluation of c-
erb-b2 and Bcl-xl expressions in BE in correlation with mor-
phological parameters.  

Material and methods 

Paraffin sections from 44 BE-suffering patients with intesti-
nal metaplasia, dysplasia and adenocarcinoma were retrospec-
tively reviewed. The examined group was subdivided into neg-
ative for dysplasia - 19 cases - ( I ), indefinite for dysplasia,
probably negative - 6 cases - ( II ), positive for dysplasia - low
grade - 8 cases - ( III ) and adencarcinoma with high grade dys-
plasia - 11 cases - ( IV ). Immunostaining for c-erb-B2 and Bcl-
xl was performed. using c-erb-B2 and Bcl-xl antibodies ( Novo-
castra c-erb-B2 NCL - c-erb-B2 316, Santa Crus Biochemicals
Bcl - xl No A 20, sc-7122 ). To visualize the antigen-antibody
reaction, the LSAB technique was applied, using DAB
(diaminobensidine) and ABC technique (working dilution 1:50).
The stainability of c-erb-B2 was defined by the percentage of
cells with a strongly stained cell membrane, often accompanied
by cytoplasm staining as follows: 29% or bellow ( - ), between
30% and 59% ( +) and 60% or over ( ++ ). The criteria for Bcl-
xl reaction were as ( ++ ), when above 50% cells were
immunopositive for the examined protein, ( + ) 50% -10% and
as ( - ), when bellow 10% cells were immunopositive. Chi-
squared test and Pearson correlation were used for statistical
analysis. Values of p< 0.05 were considered as statistically sig-
nificant.

Results and discussion 

BE is defined as a replacement of the normal squamous
epithelium of the lower oesophagus with metaplastic columnar
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epithelium [2]. The diagnosis of BE should be made, based on
the presence of goblet cells, which can easily be identified,
using an Alcian blue PAS stain [10]. In our experience, this stain
is very useful in the diagnostic procedure because of the neces-
sity of discriminating goblet cells from reactive foveolar cells
which may be very similar on H-E stain. Chronic oesophageal
injury from gastroesophageal reflux may result in dysplasia,
which is an intermediate step in the progression from metapla-
sia to adenocarcinoma [3]. Regular endoscopic surveillance,
with histologic evaluation of biopsy specimens, has been rec-
ommended for patients with the diagnosis of BE [4]. The assess-
ment of dysplasia in biopsy samples in BE may be difficult
because of its multifocal distribution [3]. Bhargava et al. have
stressed that only endoscopy with systematic mapping may pro-
vide better surveillance for an individual patient [5]. In our
study, an initial microscopic examination revealed dysplasia in
57%. 8 patients with the diagnosis of BE had low grade dyspla-
sia. High grade dysplasia was found adjacent to adenocarcino-
ma in the majority of examined cases. The coexistence of these
abnormalites is very frequent in BE and is an evidence for a
malignant transformation [3]. During microscopical examina-
tion, we had some difficulties with the diagnosis of dysplasia in
6 patients with BE. These cases were initially qualified to the
indefinite for dysplasia, probably negative group. Staging of
dysplasia is subjected to considerable inter and intra observer
variations. Despite of the well defined pathological criteria for
the diagnosis of BE, differentiating the degree of dysplasia,
especially low-grade dysplasia from reactive changes may be
difficult in the presence of inflammation [10]. Histological grad-
ing of dysplasia is important from the therapeutic point of view
[4]. It may be helpful not only in the selection of therapy, but
also in the monitoring of its effectiveness. Many investigators
have tried to identify early markers of malignant transformation
[5, 11]. The role for c-erb-B2 oncoprotein has not been clearly
specified yet. In our study, positive c-erb-B2 staining was found
in mucosa of BE patients with low grade dysplasia in 5 out of 8
cases (62.5%), in 8 out of 11 cases with high grade dysplasia
(77.7%) and in 10 of 11 adenocarcinomas (90%), while it has
not been found in any case of indefinite dysplasia. The reported
prevalence of c-erb-B2 overexpression in esophageal adenocar-
cinomas varies from 10% to 64% [8, 9, 12]. Based on the large
proportion of adenocarcinoma with c-erb-B2 expression and
negative immunoreactivity in the dysplastic areas, it has been
suggested that it is the late event in the dysplasia - carcinoma
sequence [13]. The results of our study are in agreement with
those obtained by other investigators, who have found positive
c-erb-B2 staining in dysplastic epithelium but not in mucosa of
BE without dysplasia [5]. In our study, the overexpression of c-
erb-B2 increased significantly with the progressive grades of
dysplasia to adenocarcinoma. Statistical analysis revealed sig-
nificant (p<0.05) difference in c-erb-B2 expression between I -
III, I-IV, II-III and III-IV groups. In Group I, 10.5% were (+)
positive for c-erb-B2, in Group II, all the cases were negative for
c-erb-B2, in Group III, 25% were (++) positive for c-erb-B2 and
81.8% tumours in Group IV were c-erb-B2 immunopositive
(p=0.00001). Lesions, which overexpress c-erb-B2, may be
associated with a higher degree of proliferation. Kim et al.
found that the proliferation rate at the surface of BE gradually
increased with progressive grades of dysplasia [12]. Those

observations were also supported by Matsumoto et al., who
noticed that enhanced cell proliferation correlated with morpho-
logical abnormalities in BE [3]. Chen et al. showed a shift of
increased proliferation activity towards the upper crypt and the
luminal surface with increasing severity of dysplasia [14]. The
results, obtained by Whittles et al., revealed a significant
increase in the glandular proliferation to apoptosis ratio in the
progression of metaplasia through dysplasia to adenocarcinoma
[15]. The authors observed the decrease in apoptosis in the
upper crypt and luminal surface in dysplasia and adenocarcino-
ma, compared with metaplasia [15]. Those findings agreed with
our results, concerning Bcl-xl protein that have shown an
increase of expression with the progression of BE to adenocar-
cinoma. In our study, Bcl-xl protein expression was observed in
32, out of 44 cases with BE ( 96.9% ), all the adenocarcinoma
cases were Bcl-xl immunopositive. There were statistically sig-
nificant differences of Bcl-xl protein expression between I and
III, I and IV, as well as between II and IV groups. In Group I,
5.3% of al. cases were (++) positive for Bcl-xl, in Group II,
33.3%, in Group III, 62.5% and 90.9%  tumours in Group IV
were Bcl-xl immunopositive (p=0.00063). There is lack of data,
concerning with apoptosis and BE, as well as adenocarcinoma
development. Van der Woude et al. found an increased Bcl-xl
expression through metaplasia to adenocarcinoma [6]. Soslow
et al. observed a statistically significant linear association
between Bcl-xl expression versus increasing histological sever-
ity in BE [16]. Our study support the hypothesis that neoplastic
transformation through metaplasia, dysplasia to adenocarcino-
ma in BE may be associated with apoptosis proteins expression
alterations and overexpression of some oncogenes, like c-erb-
B2 protein, which can be useful for the correct interpretation of
dysplasia in BE.
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