ISSN: 2320-5407

Int. J. Adv. Res. 5(12), 1026-1034

ISSN NO. 2320-5407

Journal Homepage: -www.journalijar.com

\ INTERNATIONAL JOURNAL OF
' ADVANCED RESEARCH (IJAR)

Article DOI:10.21474/1JAR01/6052
DOI URL.: http://dx.doi.org/10.21474/IJAR01/6052

INTRENATION L MCRNAL O
ARV ANCED BLSEARUW SJAR)

RESEARCH ARTICLE

EXPRESSION OF CD105 AND CD31 IN BENIGN AND MALIGNANT SALIVARY GLAND TUMORS
WITH MYOEPITHELIAL DIFFERENTIATION (A COMPARATIVE STUDY).

Nadia Fathy Hassabou', Rehab Fawzi Kasem? Heba Ahmed Farag® and Nahed Emad EI-Din Abo Azma®.
1. Assistant Lecturer, Oral Pathology Department, Faculty of Dentistry, October 6 University, Egypt.
2. Assistant Professor, Oral and Maxillofacial Pathology Department, Faculty of Dentistry, Cairo University,

Egypt.

3. Professor, Oral and Maxillofacial Pathology Department, Faculty of Dentistry, Cairo University, Egypt
4. Professor, Oral Pathology Department, Faculty of Dentistry, Tanta University, Egypt.

Manuscript History

Received: 13 October 2017
Final Accepted: 15 November 2017
Published: December 2017

Key words:-

Angiogenesis,  microvessel  density
(MVD), endothelial cells (ECs), CD105,
CD31, salivary gland tumors (SGTSs).

Background and Aim: One of the strongest prognostic factors in
tumor grading is tumor neovasculature. Hence, angiogenesis is an
important target to eliminate tumor growth and metastasis. This study
was carried out with the aim of evaluating the angiogenesis in salivary
gland tumors by assessing microvessel density (MVD) using CD105
and CD31. This work also compared and correlated the expressions of
both markers in benign and malignant salivary gland tumors (SGTs)
and in grades of malignant tumors with myoepithelial differentiation.
Material and Methods: The material of this work consisted of 76
paraffin embedded specimens including 20 benign tumors and 48
malignant tumors with different grades and types and 8 non neoplastic
salivary gland tissues.

Immunohistochemical staining was performed using both primary
mouse monoclonal CD31 and CD105 antibodies for assessment of
angiogenesis.

Results: All studied cases showed positive CD31 and CD105
immunoreactivity. The study revealed a highly significant increase of
CD31-MVD and CD105-MVD in malignant SGTs compared to benign
tumors. Also, high grade malignancy demonstrated an increase in MVD
when compared to low grade malignancy. In addition, malignant SGTs
without myoepithelial cell differentiation showed significantly higher
values of CD31-MVD and non significant difference of CD105-MVD
compared to those containing myoepithelial cells. CD31-MVD values
were always higher than CD105 in all studied cases.

Conclusion: CD105 was more accurate in the assessment of tumor
angiogenesis compared to the most commonly used CD31
panendothelial marker.
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Introduction:-

Tumor cells release growth factors that stimulate proliferation and migration of endothelial cells (ECs) to form a
new irregular network of vessels that provides nutrients and oxygen that promote tumor cell proliferation, tumor
progression and development of distant metastasis (Weidner, 2000 and Sebti and Hamilton, 2000).

Regulatory mechanisms in angiogenesis are physiologically governed by a homeostatic balance between positive
and negative angiogenic regulators, so that neovascularization is normally suppressed (Duff et al., 2003 and
Reinmuth et al., 2003).

Microvessel density (MVD) is an important factor which reflects tumor angiogenesis and is considered as a potential
prognostic marker in numerous tumors (Duff et al., 2007).

MVD is a good indicator of therapeutic efficacy, as there is a positive correlation between MVD and tumor
recurrence. Also, it is an important marker to determine the prognosis in many human malignancies as the survival
rate decreases with increased MVD (Nico et al., 2008).

CD105 is a 180 kilodalton (kDa) phosphorylated transmembrane glycoprotein, its gene is located on chromosome 9.
CD105 is a component of TGF-p receptor complex which is mainly expressed on active immature endothelial cells
(ECs) (Fonsatti et al., 2000 and Dallas et al., 2008). Consistently, higher levels of CD105 expression are detected on
human microvascular ECs in tissues undergoing active angiogenesis, such as inflamed and regenerating tissues or
tumors (Wong et al., 2000 and Chung et al., 2004).

It is reported that CD105 is an essential factor for ECs proliferation which promotes activation of angiogenesis
(Goumans et al., 2003). Moreover, CD105 expression is a prominent feature of newly formed tumor vessels with
minimum expression in old preexisting ones (Fonsatti et al., 2003 and Duff et al., 2003).

CD105 is considered a potential predictor for prognosis in different solid malignancies by assessment of
neovascularization through measuring MVD during progressive stages of carcinogenesis (Akagi et al., 2002).

CD31 is an integral membrane protein of 130 kDa, also known as platelet endothelial cell adhesion molecule-1
(PECAM-1). It is one member of the immunoglobulin gene superfamily, which is expressed on adult and embryonic
ECs but it is rarely expressed on leukocytes and platelets. Also, CD31 mediates cell to cell adhesion (DeLisser et al.,
1997). It is reported that anti-CD31 has the ability to stain large and small vessels with equal intensity in normal and
neoplastic tissues. However, CD31 strongly cross reacts with plasma cells and other inflammatory cells which may
obscure the assessment of microvessels in tumors with a prominent plasma cellular infiltration (DeYoung, 1993).

Since scarce studies have focused on expression of CD105 in salivary gland tumors (SGTSs), this study was aimed to
evaluate angiogenesis using CD105 in comparison to CD31, and to correlate the expressions of both markers in
benign and malignant SGTs and in grades of malignant tumors with myoepithelial differentiation.

Material and Methods:-

Selection of Tissue Specimens:-

Sixty-eight specimens of SGTs were retrieved from the archival paraffin blocks from files of the Oral and
Maxillofacial Pathology Department, Faculty of Dentistry, Cairo University. The specimens comprised 20
specimens of adenoid cystic carcinoma (AdCCs), including 7 cribriform patterns, 7 tubular patterns and 6 solid
patterns, 20 specimens of mucoepidermoid carcinoma (MECs), including 11 low grade and 9 high grade cases, 8
specimens of carcinoma ex pleomorphic adenoma (Ca ex PA), 10 specimens of pleomorphic adenoma (PA) and 10
specimens of Warthin's tumors.

Eight specimens of non neoplastic salivary gland tissues were obtained as a control group from the resected tumor
margins. The study has been carried out under The Code of Ethics of the World Medical Association (Declaration of
Helsinki) for experiments involving humans. The study was approved by the ethical committee of the Faculty of
Dentistry, Cairo University.
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Histopathological Examination:-

Three sections from each paraffin block were cut at 4 pm thickness. One section was examined using H&E stain in
order to confirm the previously made diagnosis, while the other two tissue sections were used in the
immunohistochemical study.

Immunohistochemistry:-

De-paraffinization and re-hydration was performed by a slide stainer Varistain Gemini (ThermoShendon, United
Kingdom). Then, sections were washed with distilled water and heated in TRIS/EDTA buffer (pH 9.0) for 8 minutes
at 110°C in a microwave.

After blocking the endogenous peroxidase activity, all slides were incubated in the primary antibody. Both primary
mouse monoclonal CD105 antibody (clone: SN6h, isotype: IgG1/k, ready to use) and primary mouse monoclonal
CD31 antibody (clone: JC/70A, isotype: IgGl/k, ready to use) were supplied by Thermo Fisher Scientific
Anatomical Pathology, Lab Vision, USA code no. # MS-1290 -R7 and code no. # MS-353-R7, respectively).

Evaluation of MVD:-

According to the method previously described by Weidner et al., slides stained with anti-CD105 antibody and anti-
CD31 antibody within each tumor were examined by light microscope at a magnification of (x100) in areas of
neovascularization containing the highest number of capillaries "hot spots” in five randomly selected microscopic
fields (Weidner et al., 1991).

Immunohistochemical results were interpreted by two observers at magnification (x200). Single intratumoral
endothelial cells or clusters of endothelial cells positive for CD105 and CD31 were considered as a single countable
microvesssel while, peritumoral blood vessels and vessels characterized by thick muscular walls or with wide lumen
greater than 20pum in diameter were ignored and excluded from the counting. Then images of each of these selected
microscopic fields were photo documented using the Leica Q550 IW Imaging Workstation and Leica Qwin cell
manual counting software.

Statistical Analysis:-

Scores of overall CD105 and CD31 expression were represented as mean values and standard deviation using SPSS
(Statistical Package for Social Sciences) 10.3 software. One way analysis of variance test (ANOVA) and Student's t-
tests were used to compare the mean values between the groups. P-value was considered highly significant when <
0.01and significant when < 0.05.

Results:-

Positive immunostaining for both markers was observed in all studied cases as cytoplasmic brown pigments in ECs
of blood vessels. In non-neoplastic salivary tissue, few blood vessels showed weak positive expression of CD31 and
CD105 with a mean MVD value of 2.2+0.74 and 1.8+0.74, respectively.

Immunopositivity of CD31 was noticed indiscriminately in large blood vessels with wide lumina as well as small
vessels with non specific reaction of neoplastic cells, while CD105 reaction was observed only in the newly formed
tortuous small blood vessels without lumina or with narrow lumina which less than 20 pm in diameter with negative
staining of the large ones.

In Warthin's tumors, positive staining was highly obvious in the blood vessels within the lymphoid tissues with a
mean CD31-MVD value of 3.6+0.8 and CD105-MVD 2.8+0.748.

All cases of PA showed positive immunoreactivity in the blood vessels in the cell rich areas between sheets of
myoepithelial cells, while less positive vessels were detected in myxoid and chondroid tissues for both CD31 and
CD105 (fig. 1 a&b) with mean MVD value of 3.1+0.78 and 2.1+0.489, respectively. The increase was non
significant in Warthin's tumors compared to PA (p= 0.2430).

In malignant SGTs, the immuno-expression of CD31 and CD105 showed a highly significant increase in the mean

value of MVD in high grade MECs in relation to low grade ones (p= 0.002 and 0.05, respectively). The positive
vessels in AACCs were frequently arranged adjacent to the carcinomatous aggregates. The MVDs assessed by CD31
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and CD105 antibodies were significantly higher in solid pattern than these of the tubular and cribriform patterns (fig.
2 a&b) (p=0.013 and 0.002, respectively).

The mean value of CD31-MVD and CD105-MVD showed a highly significant increase in Ca ex PA, compared to
benign PA (fig.3 a&b) (p=0.001 and 0.0001, respectively).
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Figure (1a&b):- Pleomorphic adenoma showing positive blood vessels in the cell rich areas between sheets of
myoepithelial cells. (a) CD31 positive blood vessels (anti-CD31antibody x200). (b) CD105 positive small and
narrow vessels (anti-CD105 antibody x200).
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Figure (2 a&b):- Tubular pattern of AdCC showing positive vessels that are frequently arranged adjacent to the
carcinomatous aggregates. (a) CD31 positive blood vessels (anti-CD31 antibody x200). (b) CD105 positive blood
vessels (anti CD105 antibody x200).
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Figure (3 aécb):- Carcinoma ex-pleomorph‘ié adenom sh ated as well 'as small
CD31 positive vessels (anti-CD31 antibody x200). (b) Numerous CD105 positive capillary sprouts (anti-CD105
antibody x200).
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Although malignant SGTs showed the highest mean values of MVD, it was observed that salivary gland carcinomas
containing myoepithelial cells (AdCCs and Ca ex PA) showed lower mean values than those without myoepithelial
cells (MECs) which is statistically significant for CD31 (p=0.01) while no statistical difference was revealed with

CD105 (p=0.189), (table 1, graph 1).

It was revealed that the malignant tumors of all studied cases had higher significant increase in the mean value of
MVD in comparison to benign tumors and non-neoplastic salivary gland tissues that was (p=0.00001) for both
markers, (table 1, graph 2).

Table 1:-Mean values of MVD measured by CD31 and CD105 in myoepithelial and non myoepithelial carcinomas,
non neoplastic salivary gland tissues, benign and malignant SGTs.

Marker Myoepithelial Non Non neoplastic Benign SGTs Malignant SGTs
Carcinoma myoepithelial salivary gland
Carcinoma tissues
CD31 Mean = SD = Mean + SD = Mean + SD Mean + SD Mean + SD
8.2+1.46 12.6+2.86 2.2+ 0.74 3.8+£0.8 10.72+ 0.84
t = 3.33336 f=49.1208
p=0.01* p = 0.00001**
CD105 Mean £ SD = Mean £ SD = Mean + SD Mean + SD Mean + SD
5.841.11 6.5+1.28 1.8+ 0.78 2.7+ 0.64 6+1
t= 0.89722 f=61.9187
p= 0.189449 (N.S) p = 0.00001**
*Significant
**Highly significant
N.S: Non significant
14
E CD31
# CD105

Myoepithelial

Non-myoepithelial

Graph 1:-Mean values of MVD in myoepithelial and non myoepithelial carcinomas.
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Graph 2:-Mean values of MVD in non-neoplastic salivary gland tissues, benign and malignant SGTs

Discussion:-

Malignant SGTs constitute a major challenge in head and neck oncology because of its low frequency, variation in
histological types, difficult surgical approach and poor response to therapy. Therefore, the present study was
conducted to evaluate the quantification of angiogenesis in SGTs by measuring the MVD, since it is considered as
an important prognostic factor which significantly associates with overall survival and correlates with the grades of
malignancy (Cardoso et al., 2009).

In the present study, positive CD31 and CD105 immunoexpression was detected in all tissue sections obtained from
benign and malignant SGTs, as well as non neoplastic salivary gland tissues that have been used asa control group
which showed few weak positive blood vessels.

The immunoreactivity in non neoplastic salivary tissues may be attributed to marked upregulation of CD31 and
CD105 in ECs of inflamed tissues with an associated inflammatory cell infiltrate, thus reflecting the activation of
angiogenesis in tissues which may be subjected to inflammatory stimuli (Pusztaszeri et al., 2006 amd Rossi et al.,
2013). From this point, the current findings can be explained by the development of angiogenic activity in non
neoplastic salivary gland tissues which may be subjected to inflammatory stimuli.

Moreover, in the current work, it was noticeable that CD31 was expressed in both small and large vessels with equal
intensity. Also, occasionally the cell membrane and cytoplasm of tumor cells revealed weak positive expression.
This comes in the same context with the results of (Saad et al., 2005 and Mitselou et al., 2016) who observed that
CD31 was not specific for ECs due to its expression in the tumor cells as well as staining of all the blood vessels
indiscriminately between the newly formed small vessels and the large old preexisting ones. This is in contrast to
CD105, which appeared specifically in the tumor vessels being of small caliber, tortuous, with or without clear
lumina reflecting active angiogenesis, while it showed no staining of stromal or tumor cells. These observations
reflect that most of the microvessels positive for CD105 are considered to be proliferating ECs which sprouted from
the larger microvessels.

As regards the expression of CD31 and CD105 in different benign SGTs, it was observed that MVVD measured in
Warthin's tumors was higher compared to that in PA. This may be attributed to the inhibitory role of myoepithelial
cells which constitute the main cells of origin of PA due to secreting high levels of angiogenic inhibitors as
thrombospondin-1 and maspin while they express low levels of angiogenic growth factors such as VEGF which play
a crucial role in the regulation of blood vessel formation (Teymoortash et al., 2007 and Soares et al., 2015).
Furthermore, the higher MVD in Warthin's tumors may be explained by the study of (Rabia et al., 2015) who
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concluded that the oncocytic epithelium of the tumor may enhance the hyperplasia of lymphoid tissue which induces
tumor angiogenesis.

Moreover, it was noted that positive immunoreactivity was detected in the cell rich areas of PA. This could be
attributed to the diversity of the stroma, in which high vascularization is not required in myxoid and chondroid areas
in contrast to cell rich areas that requiring more oxygen in order to support the metabolic demands (Soares et al.,
2015).

It was observed that MVD of both markers was much higher in malignant SGTs when compared to MVD count in
benign tumors. These findings are in line with previous observations of (Cardoso et al., 2009 and Moghadam et al.,
2015) who reported that salivary gland carcinomas demonstrated higher increase in the formation of blood vessels
than benign tumors. Thus, the present and the previous findings prove that the development of new blood vessels is
essential for clonal expansion which reflects higher rate of neovascularization and invasiveness of malignant SGTs
(Sharma et al., 2005).

Significant correlation between MVD and tumor grades was observed in both markers as it was found that high
grade MECs had higher MVD compared to low grade tumors reflecting that angiogenesis increased in parallel with
increasing tumor grade. Moreover, it was observed that measured MVD significantly increased with increasing the
tumor grade in AdCC from tubular and cribriform to solid pattern which showed the highest level of MVD.

These current observations were fully consistent with (Moghadam et al., 2015) who observed higher MVD in high
grade malignant tumors during assessment of angiogenesis for different types of SGTs. This can be explained by the
reports of (Sharma et al., 2005) who proposed that the main factor affecting the density of blood vessels is the
metabolic needs of tumor cells which usually increase with tumor progression.

As regard to measured CD31-MVD and CD105-MVD, our study showed that the malignant SGTs without
myoepithelial cell differentiation (MECs) showed significant increase in measured MVD than those containing
myoepithelial cells (AdCCs and Ca ex PA).

In the same context are the results of previous studies which revealed the highest levels of MVD in MECs in
comparison to those of AdCCs (Costa et al., 2008; Tadbir et al., 2012; Dhanuthai et al., 2013 and Moghadam et al.,
2015). Thus, MVD analysis was found to be influenced by the presence of myoepithelial cells which secrete high
levels of angiogenic inhibitors but express very low levels of angiogenic factors (Dallas et al., 2008 and Dhanuthai
etal., 2013).

As regards CD31 and CD105 immunostaining, the results of the current work showed that CD31-MVD was always
significantly higher than CD105-MVD in all studied cases of benign and malignant SGTs as well as the residual non
neoplastic salivary gland tissues.

This is based on the fact that CD105 is predominantly active and specifically reacts with proliferating ECs in tissues
undergoing angiogenesis with no or weak staining of blood vessels within normal tissues. This is explained by its
high affinity to bind TGF-R which is considered one of the most important proteins involved in angiogenesis and is
highly expressed in immature ECs. This is in contrast to other panendothelial markers which are not specific, not
only because they are not expressed in ECs, but because they also react with neoplastic as well as with stromal cells
(Nassiri et al., 2011 and Tadbir et al., 2012).

Conclusion:-

From the previous studies and the current work, it can be concluded that CD105 gives more accurate measures of
the tumor angiogenic activity and reduces false positive staining of blood vessels when compared with the
commonly used CD31 panendothelial marker.
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