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Amag: Konneksinlerin tiimoér baskilayict bir gen yo-
luyla normal isleyen gegit baglantilar1 sagladig: diisiiniilse
de yeni calismalar ¢esitli karsinom ve sarkomlarda kon-
neksinlerin anormal artigina isaret etmektedir. Bu nedenle
adenomatdz ve hiperplastik poliplerde connexin 43
(Cx43) ve connexin 32 (Cx32) ekspresyonunun arastiril-
mas1 amaglandi.

Materyal ve Metot: Bu retrospektif ¢calismaya 2014-
2015 yillar1 arasinda adenomat6z polipli 32 olgu ve hi-
perplastik polipli 42 olgu dahil edildi. Ornekler Cx43 ve
Cx32 ile immiinohistokimyasal boyama yontemi ile bo-
yand1 ve degerlendirildi.

Bulgular: Calismamizda, hiperplastik poliplerde ade-
nomat6z poliplere gore Cx43 ve Cx32 boyanmalarinin
arttigmi gézlemledik (sirasiyla p=0,039, p=0,048). Istatis-
tiksel olarak yas, cinsiyet, yerlesim yeri ve ¢ap ile boyama
paterni arasinda anlamli bir iliski yoktu.

Sonu¢: Adenomatdz poliplerde Cx43 ve Cx32 boyan-
masinin azaldigi ve bu durumun displazi ile iliskili oldugu
diisiiniildd.

Anahtar Kelimeler: Adenomatoz polipler, hiperplastik
polipler, konneksin 32, konneksin 43

ABSTRACT

Objective: Although connexins are thought to provide
normally functioning gap junctions via a tumor suppressor
gene, new studies point to an abnormal increase of con-
nexins in various carcinomas and sarcomas. Therefore it
was aimed to investigate the expression of connexin 43
(Cx43) and connexin 32 (Cx32) in adenomatous and hy-
perplastic polyps.

Materials and Methods: This retrospective study
included 32 cases with adenomatous polyps and 42 cases
with hyperplastic polyps, between 2014 and 2015. The
samples were stained with immunohistochemical staining
method with Cx43 and Cx32 and evaluated.

Results: In our study, we observed that Cx43 and Cx32
staining increased in hyperplastic polyps compared to ade-
nomatous polyps (p=0.039, p=0.048 respectively). Statisti-
cally, there were no significant correlations between age,
sex, location, and diameter with staining pattern.
Conclusion: Loss of Cx43 and Cx32 staining in adeno-
matous polyps was noted and thought to be related to dys-
plasia.

Keywords: Adenomatous polyps, connexin 32, connexin
43, hyperplastic polyps
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INTRODUCTION

Gap junctions (GJs) found in all cell types except
red blood cells, platelets, some neurons, skeletal
muscle fibers, and spermatozoids are essential for
cell differentiation, tissue physiology and normal
functions of body structures.' One of the most im-
portant functions of the cell is to provide homeosta-

sis. If the homeostatic condition deteriorates, a vari-
ety of diseases can develop, including malignant
tumors. Cell-to-cell communication is achieved via
GJs. Gap junction is partly responsible for the proli-
feration of cell-to-cell (GJIC) controls, differentia-
tion, migration, homeostasis, and tumor suppres-
sion.
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GJs allow a direct exchange of small molecules that
plays a part in cellular differentiation, apoptosis, cell
proliferation, and biological signal transduction.**
GJ channel proteins are connexins (Cx), innexins,
and pannexins.’ Cx found in the normal and tumoral
human cells. Depending on the biological system,
Cx can both stimulate and inhibit tumor-initiating
cells. However, connexin 43 (Cx43) and connexin
32 (Cx32), are important members of the Cx fa-
mily.® Recently, many studies have been conducted
to investigate the relationship between Cx32 and
Cx43 with cancer. These studies reported that Cx32
and Cx43 showed different levels of expression in
different cancer types.”

Colorectal cancers are an important public health
problem. According to GLOBOCAN 2020 data,
colorectal cancer is the second most deadly and third
most commonly diagnosed cancer in the World.®
Besides, few studies have been conducted investiga-
ting the relationship between colorectal cancers and
Cx. The adenomas-carcinoma line has screening and
surveillance potential. Therefore, the relationship
between the change in Cx expression and the degree
of tumorigenicity should be investigated. However,
it is also important to understand which Cx expres-
sion and function affect which cancer phenotypes.
Therefore, in this study, the importance of Cx43 and
Cx32 expression and expression differences in hy-
perplastic polyps as non-precursors of colon cancer
and adenomatous polyps as precursors of colon can-
cer were examined.

MATERIALS AND METHODS

Our study was approved by the Ordu Ethics Com-
mittee (Date: 29/04/2016, decision no: 2016/41).
This retrospective study included 32 cases with ade-
nomatous polyps and 42 cases with hyperplastic
polyps, between 2014 and 2015. 30 of the cases we-
re female and 44 of the cases were male. The lesions
were 5 mm or smaller in diameter in 51 cases and 6
mm and larger in 23 cases. This study is a retrospec-
tive cross-sectional study. In this study, biopsy ma-
terials sent to the pathology laboratory were used for
analysis. The sections were kept at 60 ° C for 1 hour,
followed by xylol and alcohol steps. The sections
were incubated in 3% hydrogen peroxide solution
for 10 minutes, then washed in distilled water for 5
minutes. The antigen retrieval was applied. Immuno-
histochemical staining was performed using the avi-
din-biotin complex technique. Then the sections
were washed three times for 2 minutes with PBS
(phosphate buffer solution). The sections stained
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with Cx32 (recombinant anti-connexin 32/GJBI
antibody [EPR8036(2)/ab181374]; dilution ratio
1:200) and Cx43 (recombinant anti-connexin 43/
GJAl antibody [EPR21153/ab217676]; dilution
ratio 1:200) by immunohistochemical staining met-
hod. The preparations were evaluated under a light
microscope and graded as none staining, light, me-
dium, severe as modified from Poyet et al.’
Statistical Analysis of Data: Chi-square analysis
and Fisher's exact test were used to investigate the
relationship between Cx43 and Cx32 staining results
and the sex, age, type, subtype, and location of the
patients after evaluation in the study. To ensure the
continuity hypothesis, the number of expected va-
lues for each cell must be at least 5. For this reason,
rows or columns with an expected value of <5 are
combined with other rows and columns (values for
children under 50 years, between 51-70 years, mode-
rate staining with mild staining appearance, diameter
less than 5 mm with findings of 6-10 mm).

Besides, the effect of the risk of staining for signifi-
cant results was determined by bivariate logistic
regression analysis. Multivariate logistic regression
analysis was not performed for the study (p<0.5)
only because the effect of the type was significant.
All statistical calculations were made in the SPSS
19.0 V statistical package program and are expres-
sed in terms of findings and percentages.

RESULTS

This study included 74 cases. 11 of the cases were
over 50 years old and 63 of them were under 51 ye-
ars old. According to the location, there were 50
cases with sigmoid and rectum involvement, while
24 cases had involvement in other parts of the colon.
The results of the connexin Cx43 and Cx32 staining
after pathological examination on the samples taken
from the patients, depending on the gender of the
patients (Figure 1-4). It was determined that the re-
sults of Cx43 and Cx32 staining did not change ac-
cording to the gender of the patients (P=0.215 and
(p=0.719), respectively). It was determined that
Cx43 and Cx32 staining results weren't significantly
different in terms of ages of the patients (p=0.758,
p=0.437, respectively).

Table 1 shows whether the results of Cx43 and Cx32
staining changed according to tumor type. The re-
sults of Cx43 staining were found to be altered ac-
cording to tumor type (p=0.039). As a result of biva-
riate logistic regression analysis, the risk of hyperp-
lastic polyp type is 7.593 times more than adenoma-
tous polyp type. Cx32 staining also changed accor-
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Figure 1. Cx32 positivity in adenomatous Figure 2. Cx43 positivity (mild) adenoma-
polyps (x200). tous polyps(x200).

Figure 3. Cx32 positivity (mild) in hyperplastic ~ Figure 4. Cx43 positivity (moderate) hyperp-
polyps (x200). lastic polyps (x200).

ding to the tumor type of the patients (p=0.048). As  ning was evaluated according to the location of the
a result of the bivariate logistic regression analysis,  tumor, it was found that there was no staining diffe-
the risk of hyperplastic polyp type was 4.333 times  rence depended on location in both Cx43 and Cx32
higher than the adenomatous polyp type. When stai-  groups (p=1.000, p=0.740, respectively). The size of

Table 1. Evaluation of Cx43 and Cx32 staining results according to tumor type.

Type Staining Cx43 Total
Negative Positive
n (%) n (%)
Hyperplastic polyp 124 41 (97.6) 42 (100.0)
Adenomatous polyp 5 (15.6) 27(84.4) 32 (100.0)
Total 6 (8.1) 13 (91.9) 74 (100.0)
1 4.276 P=0.039
Staining Cx 32
Type Negativen Positiven (%) Total
(%)
Hyperplastic polyp 3(7.1) 39 (92.9) 42 (100.0)
Adenomatous polyp 8 (25.0) 24 (75.0) 32 (100.0)
Total 11 (14.9) 63 (85.1) 74 (100.0)
: 4.576 P=0.048

Cx43: Connexin 43; Cx32: Connexin 32. 329
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the tumor didn't have any significant effect on stai-
ning density in Cx43 and Cx 32groups (p=0.659,
p=0.485 respectively).

DISCUSSION AND CONCLUSION

In this study, we determined that Cx43 and Cx32
staining did not change according to the location,
size, gender, or age of the patients but despite that
changed according to tumor type. Cx43 and Cx32
staining increased in hyperplastic polyps compared
to adenomatous polyps.

There is extensive literature knowledge related to GJ
and cellular growth control and, tissue differentia-
tion. It has been reported that conditions such as loss
of GJ protein expression, abnormal cytoplasmic lo-
calization, and impairment of GJ intracellular com-
munication may play an important role in carcinoge-
nesis, invasion, and metastasis.'® Normal membra-
nous expression of Cx has tumor suppressor activity
that regulates tumor progression by regulating cell
proliferation and differentiation. However, the role
of Cx in carcinogenesis and metastasis is controver-
sial. Because it is still unclear whether Cx expres-
sion is necessary for invasion and metastasis. "'

The role of Cx43 and Cx32 in colon physiology is
not fully understood at this time. In the literature,
studies on malignant tumors have shown that some
have decreased, while others have increased in
expression.”'? Studies related to dysplasia have been
reported to be unclear or decrease in expression.
Abnormal Cx43 and Cx32 expression have been
found in variable tumor types and it is related to
tumor vasculature and metastases.'”'* It has been
reported that the inactivation of Cx 43 by frequently
mutating in colon tumors may play a role in the pat-
hophysiology of colorectal carcinogenesis.'’ Mutati-
ons observed in polyps in adenomatous polyposis
coli (APC) and familial adenomatous coli syndrome
are among the main causes of colon cancers (40-
80% and 100% respectively).'*'® Van der Heyden et
al.”” observed that Wntl overexpression in PC12
cells mediated increased GJIC-mediated electrical
and chemical connections. These results show that
increased expression of Cx43 mRNA is associated.
It has also been reported that the induction of Wntl
expression in a mammary epithelial cell line results
in an increase in the expression of the GJIC and
Cx43 protein. In the absence of functional APC, -
catenin accumulates in the nucleus and is expressed
here as a gap junction protein capable of transcrip-
tion of many genes including Cx43, COX-2, cyclin-
D1, and PPARS.**? For this reason, Cx 43 is tho-
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ught to have a potential role in colorectal carcinoge-
nesis.

Yusheng et al.'' have demonstrated that colorectal
adenocarcinomas frequently express both beta-
catenin and Cx43 in the same or different cells with
Cx43 and beta-catenin. Besides, deregulation of beta
-catenin signaling has been reported to play an im-
portant role in the development of colon cancer.
However, these two factors have failed to correlate
with in situ expression.

Hieber et al.** have shown that carotenoids increase
Cx43 expression in the message and protein levels in
suprabasal layers of human keratinocytes in human
and mouse fibroblasts and organotypic cultures. This
observation has been reported to be a significant
observation in terms of apparent suspension forma-
tion in the growth of human tumor cells. Thus, it has
been suggested that Cx43 expression strongly inhi-
bits the in vitro marker of malignancy.” In another
study in the same direction, Bertram® reported that
increasing Cx43 expression reduced normal and
neoplastic tissue proliferation, decreased dysplastic
tissue, and reduced tumor progression. In a study by
Puzzo et al.,”’ they reported that the expression of
connexin Cx43 in poorly differentiated carcinoma
was negative or poorly stained.

In the study performed by Wilgenbus et al.,”® benign
tumors, and some malign tumors were studied. Bre-
ast cancer, renal-cell cancer and sarcomas showed a
significant decrease in gap-junction proteins CX 26,
Cx32, and Cx43 as opposed to normal tissue. Danos
et al.”’ reported a positive correlation between
expression of connexin 43 and patient surveys and
head and neck carcinomas.

In this study, hyperplastic polyps and adenomatous
polyps were evaluated and it was noted that less
expression was observed in adenomatous polyps
than hyperplastic polyps. Therefore, we suggest that
Cx43 and Cx32 expressions can be used as a poten-
tial therapeutic and prognostic markers.
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