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Abstract This study was performed to compare osteo-
pontin (OPN), [-catenin and heterogeneous nuclear
ribonucleoprotein B1 (hnRNP B1) immunreactivities in
small cell lung carcinomas (SCLC) and non-small cell
lung carcinomas (NSCLC). Correlation of these three
antibodies with grade and clinicopathologic stage of the
tumor in NSCLC was also investigated. Twenty-nine
SCLC, 6 large cell carcinoma, 36 adenocarcinoma and
30 squamous cell carcinoma (SCC), totally 101 cases,
were included in this study. OPN, {3-catenin and hnRNP
B1 expressions were immunohistochemically evaluated.
OPN positivity was 6.9% in SCLC and 67% in NSCLC.
When NSCLC types were individually considered, OPN
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positivity was 66.7% in large cell carcinoma, 80% in
SCC and 55.6% in adenocarcinomas. {3-catenin positiv-
ity was observed in 48.6% of NSCLC and none of
SCLC cases. These results were statistically significant
(p<0.05). Neither grade nor stage of NSCLC was
correlated with osteopontin, [3-catenin or hnRNP B1
immunreactivity. We observed that OPN and {3-catenin
are useful in differentiating SCLC from NSCLC. This may
be helpful in small lung biopsies where morphology is
obscured by crush artifacts.

Keywords Osteopontin - Beta-catenin - Heterogeneous
nuclear ribonucleoprotein B1 - Lung cancer

Introduction

Lung cancer is the most important cause of cancer-
related death throughout the world. It’s known that
environmental factors, most importantly smoking, are
the major causes of lung cancer. Osteopontin (OPN) is
an integrin-binding protein which is overexpressed in
many malignancies. It’s suggested that OPN overexpres-
sion is related to prognosis and stage in non-small cell
lung carcinomas (NSCLC) [1, 2]. Beta catenin is an
important structural component in normal epithelium and
malignant cells [3]. Its reduced expression is suggested to
be related to poor differentiation and more aggressive
behavior in various tumor types [4]. Heterogeneous
nuclear ribonucleoprotein B1 (hnRNP B1) is an RNA
binding protein which is overexpressed in lung carcino-
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Fig. 1 Cytoplasmic osteopontin immunreactivity in SCC (X200)

mas, particularly squamous cell lung carcinomas (SCC)
even in very early stages [5, 6]. This study was performed
to compare OPN, -catenin and hnRNP B1 immunor-
eactivities in SCLC and NSCLC. Correlation of these
three antibodies with grade and stage in NSCLC was also
investigated.

Material and Method
A total of 101 lung carcinoma cases (29 SCLC, 30 SCC,

36 adenocarcinoma and six large cell carcinoma) from
the archive of Gaziantep University, School of Medicine,
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Fig. 3 Strong Membranous f3-catenin immunreactivity in SCC (X200)

Department of Pathology, were included in this retro-
spective study. A representative slide was chosen for
each case and 4 pm-thick sections from formalin-fixed
paraffin embedded tissue was prepared to perform
immunohistochemistry (IHC). Ostepontin (Cat No. RB-
9097-P1, Neomarkers), {3-catenin (Cat.No.RB-9035-P1,
Neomarkers) and hnRNP B1 (Cat No. MS-179 -Pl,
Neomarkers) primary antibodies were used. Avidin-
biotin-peroxidase complex method for OPN and beta-
catenin, UltraVision LP Value/HRP (DAB) polymer
method for hnRNP B1 were used. After heat induced
antigen retrieval using Tris-EDTA, pH9.0 (20 min) for
[-catenin and boiling in 10 mM citrate buffer, pH:6.0

Fig. 2 Cytoplasmic osteopontin immunreactivity in adenocarcinoma
(X20)
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Fig. 4 Reduced {3-catenin expression is observed in tumour cells of
SCLC. Respiratory epithelium on the right shows strong staining with
{3-catenin (X200)
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Fig. 5 Nuclear hnRNP B1 staining in well-differantiated adenocarci-
noma (X100)

(20 min) for OPN and hnRNP B1, the primary antibodies
were incubated as follows: OPN and hnRNP B1: 30 min;
dilution 1:50, 3-catenin: 20 minutes, dilution:1:125. Both
staining intensity (O=negative, 1=weak, 2=intermediate,
3=strong) and percentage of positive cells (0=none or
<1%, 1=1-10%, 2=11-30%, 3>30%) were used for
scoring the cytoplasmic OPN expression. OPN was
defined as positive if the sum of the two scores was
more than 3, while others were considered as negative.
For {3-catenin, membranous staining in more than 70%
of cells was defined as positive. Pure cytoplasmic
staining and membranous staining in less than 70% was
considered as reduced expression. For hnRNP BI,
staining in more than 30% of tumor cells—either

Fig. 6 Nuclear and cytoplasmic hnRNP B1 staining in SCC (X100)

Table 1 Comparison of Osteopontin, (-catenin and hnRNP Bl
immunoreactivities between SCLC and NSCLC

Osteopontin Beta-catenin hnRNP BI Total
+ - + - + -
SCLC 2 27 0 29 18 11 29

NSCLC 48 24 35 37 56 16 72

SCLC small cell lung carcinoma, NSCLC non-small cell lung
carcinoma

cytoplasmic or nuclear—was accepted as positive, while
staining in less than 30% was negative. Immunoreactiv-
ities of these three antibodies were investigated. In NSCLC,
these immunoreactivities were also compared with grade,
clinicopathologic stage and subtypes.

Chi-square and Kolmogorov-Smirnov tests were used
for statistical analysis. P<0.05 was considered statistically
significant.

Results

OPN positivity was 6.9% in SCLC and 67% in NSCLC
(Figs. 1, 2). Some of the macrophages adjacent to the
tumor cells were also positive. Reduced [(3-catenin
expression was observed in 51.4% of NSCLC and all
of SCLC cases (Figs. 3, 4). hnRNP B1 was positive in
62% of SCLC and 78% of NSCLC (Figs. 5, 6).
Comparison of OPN, {3-catenin and hnRNP B1 immun-
reactivities in SCLC and NSCLC is shown in Table 1.

Table 2 Distribution of osteopontin, (3-catenin and hnRNP Bl
expression among subtypes of non-small cell lung carcinoma

Osteopontin Beta-catenin hnRNP Bl1 Total
+ - + - + -
Scc
n 24 6 16 14 22 8 30
% 80 20 534 46.6 73.3 26.7
Adenocarcinoma
n 20 16 15 21 29 7 36
% 55.6 444 42 58 80.5 19.5
LCC
n 4 2 4 2 5 1 6

% 66.7 333 66.7 333 83.3 16.7

SCC squamous cell carcinoma, LCC large cell carcinoma
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Table 3 Relation of OPN, (3-catenin and hnRNP B1 immunoreactiv-
ities with grade in Squamous cell carcinoma and adenocarcinomas

Grade Osteopontin ~ Beta-catenin ~ hnRNP B1 ~ Total
+ - + - + -

SCC
Well 3 0 2 1 2 1 3
Intermediate 19 5 12 12 18 6 24
Poor 2 1 1 2 2 1 3

Adenocarcinoma
Well 6 5 4 7 10 1 11
Intermedite 8 6 10 4 11 3 14
Poor 6 5 2 9 9 2 11

There was statistically significant difference in both OPN
and [-catenin expressions between SCLC and NSCLC
(»<0.05). No significant difference was found in hnRNP
B1 immunostaning (p>0.05). Immunreactivities of three
antibodies among subtypes of NSCLC is shown in Table 2.
When subgroups of NSCLC were compared, there was no
statistically significant difference in any of the three
antibodies.

Neither grade nor stage of NSCLC was correlated with
osteopontin, (-catenin or hnRNP Bl immunreactivities
(Tables 3, 4).

Discussion

In this study, we evaluated OPN, {3-catenin and hnRNP
B1 immunreactivities in SCLC and NSCLC. Fourty
eight of 72 NSCLC (67%) and two of 29 SCLC (6.9%)
were stained positively with OPN. Some of the macro-
phages adjacent to the tumor cells were also positive.
OPN immunoreactivity was higher in SCC than other
NSCLC subgroups (80%). These results are in concor-
dance with Zhang et al [7]. They found overexpression
of OPN in 37.5% of NSCLC (69% in SCC), and 11% of
SCLC. Hu et al [8] reported 64.5% positivity (205 of 318)
in NSCLC.

In our study reduced expression of beta catenin was
observed in 37 of 72 NSCLC (51.4%), while no expression
was observed in 29 SCLC cases (100%). Kase et al [9]
reported reduced (3-catenin expression in 37% of NSCLC.
The difference in OPN and (-catenin immunoreactivities
between SCLC and NSCLC was found to be statistically
significant (p<0.05).
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In our study hnRNP B1 was positive in 62% of SCLC
and 78% of NSCLC. No significant difference was found in
RNP immunostaning between SCLC and NSCLC (p>
0.05). When subtypes of NSCLC were individually
evaluated, positivity of RNP was 73.3% in SCC, 80.5%
in adenocarcinoma and 83.3% in large cell carcinoma. Our
results are in concordance with Wu et al [10] who
investigated hnRNP B1 expression in occult carcinoma,
NSCLC and dysplastic lesions. They reported 71% and
64.3% positivity in SCC and adenocarcinoma respectively.
In another study Veronika et al [11] found 47% positivity of
hnRNP Bl in both SCC and adenocarcinoma, which is
lower than our results. The difference in large cell
carcinoma was even greater. They found only 3% positivity
in this group.

In this study, grade and stage of NSCLC were not
found to be correlated with OPN, (-catenin and hnRNP
Bl. In some studies OPN overexpression was found to
be strongly correlated with stage and grade [1, 2],
however no such association was found in another study
[12]. Kase et al [9] found no correlation between [3-
catenin expression and tumor stage or grade. Choi et al
[13] suggested that reduced [3-catenin expression indicates
tumor cell dedifferentiation and poor prognosis. In the
literature we couldn’t find any study comparing hnRNP
B1 immunoreactivities between tumor grades. Veronika et
al [11] reported that hnRNP B1 expression was higher in
stage III/IV than stage I/II cases.

The distinction between SCLC and NSCLC is still
predominantly based on morphologic criteria as seen in
conventionally stained sections. But in small biopsies,
some technical problems such as crush artifacts may
cause serious difficulties in interpretation. In such
cases, osteopontin and [3-catenin may be useful because
of the significant difference between SCLC and
NSCLC.
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Table 4 Relation of OPN, (3-catenin and hnRNP B1 immunoreactiv-
ities with stage in NSCLC

Osteopontin Beta-catenin hn RNP B1 Total
+ - + - + -
Stage 1 10 2 4 8 11 1 12
Stage 2 13 8 12 9 17 4 21
Stage 3 18 8 14 12 17 9 26
Stage 4 1 1 1 1 1 1 11
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