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Abstract

Objective: Caveolin- 1 protein encoded by CAV1 gene
regulates many different biological processes including
carcinogenesis. Its correlation with prognosis in various
tissue malignancies has been indicated in many
investigations. The objective of this study is to evaluate
the relationship between immunohistochemical caveolin-1
expressions with other clinicopathological parameters.
Material and Method: All clinical information about 116
cases with gastric carcinoma who had been undergone
gastrectomy between 2011, and 2014 were reviewed.
Caveolin-1 expression  was  evaluated using
immunohistochemical methods.

Results: As is the case with normal tissues, tumors with
limited caveolin-1 expression observed in the perivascular

area were accepted as caveolin-1 negative tumors.

Caveolin-1 expression was of stromal or tumoral pattern
in 58 cases. In Kaplan- Meier survival analysis caveolin-1
expressing cases had lower survival rates (p=0.04).

tumoral  caveolin-1

Conclusion: Contribution of

expression to tumor aggressiveness, and contrarily
antitumoral activity of stromal caveolin-1 expression have
been reported in many studies. In compliance with
literature findings, our study results suggested adverse
prognostic impact of caveolin-1 expression in gastric
carcinomas. However since tumoral caveolin-1 expression
was detected in only 5 cases, cases expressing tumoral or
stromal caveolin-1 could not be subjected to intragroup
comparisons. Therefore these findings should be
confirmed in larger case series.

Keywords: Gastric adenocarcinoma, Caveolin-1, HER2,

prognosis, survival.
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Introduction

Gastric carcinomas rank second among the most
frequently seen life-threatening cancer types in the whole
world. Since 90 % of them are in advanced stage at the
time of diagnosis, survival rates are relatively low.
Interactions between various environmental factors as
dietary habits, and Helicobacter pylori (HP) infection, and
individual factors as genetic predisposition lead to
development of gastric cancer (1-4).

HER2 protooncogene localized on chromosome 17
encodes erbB2 receptor protein situated on cell membrane
(5). This protein is one of the epidermal growth factors.
When it is activated it exerts its effects on cellular
differentiation, apoptosis, adhesion, migration and growth
through tyrosine kinase pathway (1). Since it is localized
on signal conduction pathway responsible from cellular
proliferation, it is effective in many types of cancer.
HER2- positivity is seen in 5-30% of gastric carcinomas
(1-5). Variable incidence rates of HER2- positivity in
gastric tumors have been associated with regional, and
ethnic factors, and also lack of any standardization of
HER2 scoring criteria (5, 6). HER2- positivity is
frequently  (32%) type

carcinomas (5). More rarely it is seen in diffuse (6%), and

seen in intestinal gastric
undifferentiated carcinomas (1). HER2- positivity is
observed most frequently on gastroesophageal region (5).
HER2 expression in intestinal subtype is associated with
poorly differentiated tumors, and lymph node metastasis
(5). HER2

hybridization (ISH) procedures have been

immunhistochemistry (IHC) and insitu
routinely
performed in stomach tumors because they provide
prognostic, and predictive information (1-7).

Caveolin-1 is one of the 3 submembers of the caveolin
protein family (8). The term caveola means small cave.

Caveolas are localized on cell membrane, and involved in
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signal conduction, in macromolecular transport vesicles,
endocytosis, cellular metabolism, cholesterol homeostasis
and tumorigenesis. Caveolin- 1 is the most widely
observed member of this protein family (9). In many
studies potential prognostic importance of caveolin-1
expression in various organ cancers has been emphasized
(10). Besides variations in caveolin-1 expression have
been correlated with various clinopathological data priorly
related to histological subtypes in gastric carcinoma (10-
13).

In this study, we aimed to investigate the correlation
between caveolin-1 expression, and other
clinicopathological parameters, and test caveolin-1 as a
potential target marker in the treatment of gastric
carcinoma.

Material And Method

A total of 116 cases with gastric carcinoma who had been
diagnosed, in the Pathology Laboratory of Hospital, and
undergone gastrectomy between the years 2011, and 2014
were included in this study. In these cases with adequate
viable tumor tissue cerbB2 was examined using IHC
methods. Hematoxylin-eosin (HE) stained slides were re-
evaluated based on WHO 2010 classification. In all cases
age of the patients at the time of diagnosis, tumor size,
location, histological type, differentiation, neuroendocrine
differentiation, presence of lymphovascular, and
perineural invasion, lymph node metastasis, TNM stage,
and HER2-positivity and

evaluated. The most appropriate paraffin block which

similar parametres were
most accurately reflects tumor tissue was selected for IHC
evaluation, and labeled both on the slide, and on the block
Then cylindrical paraffinzed tissue samples with a
diameter of 2 mm were cut from donor blocks, and
microarray blocks were prepared using mapping, and

addressing techniques. From each prepared block, tissue
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samples from placenta, and spleen were used for
addressing. Immunohistochemistry (IHC) was performed
by the streptavidine biotin peroxidase method (Invitrogen,
Camarillo, 85-9043). Serial 5-pm sections were obtained
and the slides were baked overnight at 60°C, dewaxed in
xylene, and hydrated in distilled water through decreasing
concentrations of alcohol. All slides were treated with
heat-induced epitope retrieval in the microwave (in
10mMY/L citrate buffer, pH 6.0, for 20 minutes, followed
by cooling at room temperature for 20 minutes).
Endogenous peroxidase activity was blocked using avidin-
biotin blocking solution. An affinity- purified monoclonal
mouse antibody against caveolin-1 (Novus Biologicals,
Littleton, NB100-615, USA) was used at a dilution of
1:200. The evaluation was blinded to any of the clinical
features and staining patterns were classified as stromal,
perivascular or tumoral (Figure 1, 2 and 3). HER2 was
evaluated, and scored wusing immunohistochemical
methods in accordance with CAP 2013 protocol as
follows: 0= membranous staining seen less than 10 % of
cells or lack of any staining; 1+, faint membranous
staining seen in more than 10% of tumor cells; 2+, faint,
moderately complete, basolateral or lateral membranous
staining in more than 10% of cells; 3+, strong, complete,
basolateral or lateral membranous staining in more than
10% of tumor cells. Accordingly only 3+ cells were
considered as HER2- positive cells. Spearman Correlation
analysis, Mann-Whitney U test, Kruskal-Wallis test, chi-
square test and Kaplan-Meier Survival Analysis were
performed for statistical analysis using SPSS v. 15.0
package program. P-value of less than 0.05 was
considered as statistically significant.

Results

Study population consisted of 78 (67.2%) male, and 38

(32.8%) female patients. Mean age of the patients was
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64.3+12.5 (range, 36 — 92) years. Tumors were localized
(n=22;19%), (n=52;44.8%),
antrum/pylorus (n=42; 36.2%). Mean diameter of tumoral

on cardia corpus
masses was 6.22cmz+ 3.1cm (range, 1-15 cm). Distribution
of histopathological subtypes of tumors was as follows:
poorly cohesive adenocarcinoma (n= 55; 47.4%), and
tubular type adenocarcinoma (n=46, 39.6%). In only 5
tumor samples neuroendocrinological differentiation was
seen. Lymphovascular invasion (n=77; 66.4%), perineural
invasion (n=70; 60.3%), and lymph node metastasis
(n=93; 80.2%) were detected in indicated number of
patients. Number of metastatic lymph nodes changed
between 0, and 44 (mean, 7.3848.5).
evaluated according to TNM classification as follows: T4
(n=34 :29.3%); T3 ( n=68:58.6%);T2 (n=7:6%); T1lb (
n=7:6%); NO (n=23:19.8%); N1, (n=17: 14.7%); N2
(n=30: 25.9%); N3 (n=26 :24.4%), and N3b (
n=20:17.2%). Distant metastases were seen in 34 (29.3%)

Tumors were

patients.

Thirty-five (30.2%) HER2-positive tumors were detected
immunhistochemically. Median age of the cases with
HER2- positive, and HER2-negative tumors were 61.34,
and 65.69 years, respectively. Median diameter of HER2-
positive, and HER2-negative cases were 6.88, and 5.94
cm, respectively. HER2-positive cases were localized on
cardia (n=4:11.4%), corpus or pylorus (n=31: 88.6%).
HER2-negative cases were localized on cardia (n=18:
22.2%), corpus or pylorus (n=63: 87.8%). A statistically
significant correlation was not detected between HER2
status, and tumor size (p: 0.33), age (p: 0.087), tumor
location (p:0.087), lymph node metastasis (p:0.742),
lymphovascular invasion (p:0.449), perineural invasion
(p:0.197), T stage (p:0,270), and N stage (p=0.435).
Caveolin -1 expression was observed in 58 of 116 (50%)
cases. Caveolin-1 expression demonstrated stromal (n=53:

i
(o)}

()
=TV}
[\
[ B



Yetkin Koca, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

91.4%) or tumoral (n=5: 8.6%) patterns Tumoral or
stromal staining was detected in 19 of 35 (54.3%) HER2-
positive, and 39 of 81 (48.1%) HER2- negative patients.
Caveolin-1 expression, and histological subtypes were
compared, and caveolin-1 expression was detected in
46.7% of poorly cohesive, and 50.5% of other types of
carcinomas. Mean tumor diameter of 58 cases with
positive caveolin-1 expression was 6.52+3.177 cm, while
mean diameter of caveolin-1 negative cases was 5.93
+3.113 cm. We compared tumors based on their T stages,
and caveolin-1 expression was seen in 60% of early-stage,
and 48.5% of advanced stage tumors. A significant
correlation was not found between caveolin- 1 expression,
tumor size (p:0,316), histological subtype (p:0,770), and T
stage (p:0.689). Among 80 deceased cases, 1-, and 2-year
survival rates were 37.5%, and 68.8%, respectively.
Caveolin-1 expression of deceased, and survived cases
were 55, and 38.9 %,

significant correlation was found between caveolin-1

respectively. A statistically

expression, and survival rates (p:0,044).

Discussion

HER2 amplification in gastric carcinomas is a negative
prognostic factor (1, 2). In the literature HER2 expression
in gastric carcinomas was found to be correlated with
decreased survival rates (1-4). However in recent studies
thanks to targeted treatments added to management of
HER2-positive tumors, negative prognostic factor of
HER2 has become debatable (1-4). In the literature rates
of HER2-positivity change between 5, and 30 percent (5).
It is most frequently seen in proximal gastric cancers, and
especially those localized on gastroesophageal junction,
and intestinal type tumors (5). Correlation between HER2
expression, and intestinal subtype, poorly differentiated
tumors, and lymph node metastasis has been also reported
(1-6). In our study only 4 (11.4%) of 35 HER2-positive
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cases were localized on cardia. In 20 (57.1%) cases tumor
was of pure intestinal type. A statistically significant
correlation was not found when we compared HER2-
positive, and negative tumors as for age, gender of the
patients, tumor size, location, differentiation, histological
subtype, T , and N stages, lymph node metastasis,
lymphovascular, and perineural invasion, and survival
rates. In our series rates of HER2-positivity were at the
upper limit of those reported in the literature. This high
rate can be attributed to the fact that our hospital is a
reference hospital where complicated cases have been
diagnosed, and treated. In addition, referral of the
endoscopically diagnosed patients with cErbB expression
who will receive targeted treatment increases HER2-
positivity rates.

The role of the Cavl protein in cell proliferation, tumor
development and progression of some cancer types
remains controversial whether Cav-1 acting as a tumor-
promoter or suppressor. The different roles of Cav-1 in
cancer may be depend on the stage of cancer and its
interaction with multiple different signaling molecules in
specific tissues and cell types. In some cell types, Cav-1
interacts with multiple members of the EGF-R/RAS/ERK
and PI3/AKT pathways to modify signaling activity (14).
Previous studies showed that Cav-1 facilitates both, ERK
and AKT signaling in cancer cells from kidney, colon,
prostate, epidermis, muscle, and brain, and it is associated
with  promotion of cell invasion, proliferation,
angiogenesis and multi-drug resistance (14- 18). Similar
association between Cav-1 expression and mutations of B-
RAF in melanomas was also reported (19). Most authors
suggest that Cav-1-positive tumor cells function as tumor
promoters mediated by these signaling pathways (14- 20).
It has been also demonstrated that, Cav-1 displays its role

as a tumor-suppressor requiring the presence of E-
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cadherin. When E-cadherin is still expressed in cancer
cells, Cav-1 remains its anti-proliferative and pro-
apoptotic role, whereas the depletion of E-cadherin
resulting in loss of Cav-1 function (12). In our study, we
determined tumoral Cav-1 expression in a limited number
of tumors. Therefore, we were not able to determine any
statistically significant relationship between the presence
of Cav-1 expression in tumor cells and tumor behavior.

Tumor microenvironment has a crucial role in the
development and progression of malignancies. It has been
clearly evidenced that during tumorigenesis micro-vessel
density increases, reactive stromal fibroblasts, and
different inflammatory cells recruit, and peptide-signaling
molecules and proteases release. An altered extracellular
matrix (ECM), produced by cancer-associated fibroblasts
(CAFs) can induce epithelial-mesenchymal transition
(EMT) or other types of behaviors associated with a more
aggressive phenotype in the neighboring epithelial cells
(13, 20). The exact mechanisms of this relationship
remain to be fully elucidated. However, the transforming
growth factor p (TGF-B), which is involved in modulation
of cell growth and tumorigenesis, seems to play a major
role (13, 20). In many studies, reduced levels of Cav-1 in
the extratumoral stroma have been reported (13- 21).
Functional studies have also demonstrated that down-
regulation of stromal Cav-1 expression can alter the
impact of stromal factors on tumor epithelium, tumor
angiogenesis, cholesterol and androgen metabolism.
Atala et al (20), used myofibroblasts to investigate the
relationship  between cancer cells and tumor
microenvironment so as to clarify the pathogenesis of this
Their

regulation in the stroma with concomitantly increased

process. results indicated that Cav-1 down-

expression of some reactive markers, induces a number of

gene alterations, including up-regulation of TGF-p1 and
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down-regulation of some genes with a proangiogenetic
effect. They also showed that Cav-1 silencing stimulates
proliferation and provokes oncogenic cell signaling in
prostate stromal cells together with increased levels of
intracellular cholesterol and activation of steroidogenic
enzymes with resultant acceleration of tumor cell
migration (20). Contrary to this suggestion, we found that
Cav-1 expression both in tumor cells and in the
peritumoral stroma was associated with a lower survival
rate in gastric carcinomas.

The role of tissue expression of Cav-1 used as a marker of
cancer progression remains controversial. Its level of
expression in peritumoral stromal cells has been accepted
as a better predictor for cancer progression. In the
majority of English-language reports, stromal Cav-1
appears to be down-regulated and its decreasing
expression seems to play a negative role in tumorigenesis.
Many oncogenes such as SRC, RAS, BCR-ABL,
transcriptionally down-regulate Cav-1 expression (8).
Albeit with controversial results, recent studies have
focused their attention on Cav-1 expression in the
peritumoral stromal cells rather than in tumor cells. For
example, Goetz et al. (22), suggested that there may be an
important role for stromal Cav-1 in promoting tumor
progression and metastasis (22). However, in most other
studies, loss of stromal Cav-lexpression in association
with a high tumoral Cav-1 expression, has been reported
to be poor prognostic factors in different malignancies
(10- 15, 20, 23, 24). Taken together, no matter Cav-1
expression in the tumor or stromal cells, Cav-1 shows
paradoxical role in different tumors, even in vivo and in
vitro. In this study, stromal Cav-1 expression was an
independent prognostic factor. Besides contrary to other
studies, presence of Cav-1 expression seemed to be

correlated with shorter survival times. However very
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small number of cases with tumoral Cav-1 expression
precluded our detailed interpretation of tumoral, and
stromal Cav1 expression.
In summary, the role of Cav-1 in tumorigenesis including
dysregulation of cell cycle, apoptosis and autophagy,
adhesion, and in invasion and metastasis, as well as
modulation of autophagy and regulation of miRNAs to
affect tumor progress. In this study we evaluated the
expression of Cav-1 in the gastric carcinomas and
determined tumoral Cavl expression in only 5 tumors.
Although tumoral Cav-1 expression has been extensively
studied in several carcinomas, there is little or no data on
the expression and significance of Cav-1 in gastric tumors
(25- 29). We observed that the expression status of Cav-
1 in the peritumoral stroma did not change dependent on
the status of most prognostic and predictive factors,
including HER2-expression. Contrarily, regardless of
Cav-1 expression in the tumor or stromal cells, presence
of Cav-1 expression was a poor prognostic clinical factor.
In conclusion, the results of our study demonstrate that
Cav-1 may act as a predictive marker in gastric
carcinomas, but our findings should be investigated, and
supported in larger series.
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Figure Legends
Figure 1: Perivascular CAV-1 expression pattern (DABX
200).

Figure 2: Stromal CAV-1 expression in a gastric
carcinoma (DABX 200).
Figure 2: Stromal CAV-1 expression in a gastric

carcinoma (DABX 200).
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Figure 2: Stromal
carcinoma (DABX 200).
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Figure 3: Tumoral CAV-1 expression in a gastric
carcinoma (DABX 100).
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