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ABSTRACT 

Background and Objective: Oral squamous cell carcinoma (OSCC) is the most common oral malignancy transpires in the oral cavity. 

The aim of the present study was to examine the expression of CD34 marker (hematopoietic stem cell) and CD3 (T-cell marker) in 

OSCC using immunohistochemical analysis. Materials and methods: Immunohistochemical staining was performed on 15 paraffin-

embedded OSCC samples with anti CD3 and CD34 markers antibodies. The peritumoral and intratumoral hot spot areas were 

selected separately for lymphatic density and blood vessel counting. Data were analysed using t-test, ANOVA, and SPSS ver 19. 
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Results: The expression of CD3 and CD34 markers in the peritumoral and intratumoral regions was statistically significant. No 

significant correlation was found between CD3 and CD34 markers in the peritumoral and intratumoral areas. Conclusion: There is no 

apparent correlation between T lymphocytes and angiogenesis in the peritumoral and intratumoral areas, however there is a link 

between the expression of CD3 and CD34 markers in the peritumoral and intratumoral regions. 

 

Keywords: Oral squamous cell carcinoma, T lymphocytes, Angiogenesis, CD3 marker, CD34 marker 

 

 

1. INTRODUCTION 

Oral cancer is one of the most common malignancies and is among the 10 leading causes of morbidity and mortality worldwide, 

among which oral squamous cell carcinoma (OSCC) ranks among the most common cancer of oral cavity (Hoseinpour Jajarm & Alle 

Dawood, 2005). OSCC accounts for at least 92.9% of all cancer cases, and despite the recent medical and diagnostic methods over 

the last 20 years, the mortality rates have either remained fairly stable (Lo Muzio et al., 2007). Squamous cell carcinoma (SCC) is an 

invasive malignant neoplasm and characterizes as the sixth most common cancers worldwide (Hasina & Lingen, 2001). 

Tobacco is the most principal etiological factors for oral cancer. Some microorganisms; including albicansand Human 

Papillomavirus (HPV) strains 16 and 18 are also associated with oral cancers (Regezi et al., 2003). SCC is categorized 

histopathologically by the reformed proliferation of dysplastic squamous cells on the surface of the epithelial layer. Local invasion of 

the underlying connective tissue transpires by islets and cords of epithelial cells. The invasive cells may progress to deeper structures 

such as adipose tissue, muscle, bone; as well as these cells are capable of metastasis by invasion of blood vessels and lymphatics. 

Epithelial cells can give rise to new blood microvessel and dense fibrous. In most cases an inflammatory response actively brings 

immune cells to the focal necrosis of epithelial cells (Neville et al., 2002). Tumor growth is angiogenesis-dependent and is 

dependent on the formation of new blood vessels, thus the intrinsic traits of tumor cells enable them to pass in the bloodstream and 

metastasize to distant sites (Li et al., 2009). 

Angiogenesis is the development of a network of blood vessels which nourish the tumor with oxygen and nutrients. In normal 

physiology angiogenesis contribute to growth factors and bone formation. Carcinoma development is associated with the formation 

of new vessels, and solid tumors require a wide array of vascular to reach the desired clinical size and metastasis (Ascani et al., 2005). 

A solid tumor is not composed entirely of tumor cells, but also includes a wide range of steroid cells including fibroblasts and 

inflammatory cells. The Inflammatory-cell infiltration in neoplastic tissues was first reported in 1863 (Balkwill & Mantovani, 2001). 

Angiogenesis is associated with tumor and stromal cells. Tumor cells can induce angiogenesis in an indirect way through stromal 

cells which is required for invasive tumor growth and metastasis (Valković et al. 2002). Evidences have suggested that the degree of 

angiogenesis in most of the malignant tumors is associated with their capacity for tumorigenesis, proliferation, metastasis, and 

recurrence, but in oral cancers, the correlation between angiogenesis and tumor growth is not conclusive (Macchiarini et al., 1992; Li 

et al., 2002). A number of studies have confirmed the association among angiogenesis, tumorigenesis, proliferation, metastasis, and 

recurrence (El‐Rouby, 2010; Li et al., 2002). However conflicting results were reported from different studies (Greenberg et al., 2008; 

Lin et al., 2006; Nishie et al., 1999). Apoptosis and inflammation are the key prerequisite for squamous cell carcinoma. Some studies 

have found correlation between the inflammatory infiltration and the degree of tumor differentiation, i.e. the highly or moderate 

inflammatory infiltration was observed with high tumor differentiation and poorly inflammatory infiltration was observed with low 

grade tumor differentiation (Lo et al., 2010). 

Squamous cell carcinomas (SCC) are associated with the vast majority of inflammatory infiltration. This infiltration basically 

consists of CD3 T lymphocytes, B-lymphocytes (CD79), and Immunoglobulin G (IgG). The number of CD3 T lymphocytes and B-

lymphocytes (CD79) in highly differentiated SCCs are significantly higher compared to tumors with moderate degree of 

differentiation. Since CD3 T lymphocytes, B-lymphocytes (CD79), and IgG cells are highly visible in SCCs with high and low degree of 

differentiations, they can inhibit the tumor growth (Perez et al., 1999). 

Similarly, since T lymphocytes can prevent the development of malignant tumours, their infiltration can affect clinical symptoms 

and prognosis of patients with oral cancer (Chimatsu et al., 2008; Cho et al., 2003; Naito et al., 1998). The aim of the present study 

was to examine the expression of CD34 marker (hematopoietic stem cell) and CD3 (T-cell marker) in OSCC using 

immunohistochemical analysis. 

 

2. MATERIALS AND METHODS 

In the present in vitro study a total of 15 paraffin-embedded OSCC samples retrieved from the archives (2016-2019) of the 

Department of Pathology, Imam Khomeini Hospital, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. Demographic 
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and clinical profiles of the cases were evaluated and OSCC records confirmed by pathology analysis and 15 cases were selected, 

accordingly. Immunohistochemical staining was performed using standard EnVision method. Following preparation of tissue 

sections, the sections were mounted onto Poly-L-lysine coated glass slides and left to dry at 37 °C for 24h. Paraffin embedded tissue 

slides were deparaffinized with xylene and dehydrated through an ethanol series. Afterward, peroxidase activities was blocked with 

methanol containing 0.3% peroxide for 30 minutes at room temperature and were washed with phosphate buffered saline (PBS) 

solution. Immunohistochemical staining was performed for cell type identification with antibodies specific for CD3, and CD34. 

Following primary antibody incubation, the EnVision technique was performed. The specimens were incubated with Polymer solution 

(anti-mouse) and washed with PBS.In the next step; the diaminobenzidine hydrochloride (the most commonly used chromogen) 

which gives the brown color to the Ag-Ab complex was used. The sections were counterstained with hematoxylin and after 

dewatering were mounted on plates. Finally, histologic and immunohistochemical evaluation of CD3 and CD34 markers was 

performed in two microscopic stages using optical microscope (CX21, Olympus, Japan). In the first phase (setting microscope to low 

magnification), an overview of the entire cross-section was performed and four areas of CD34 staining pattern which had the highest 

density were marked around the peritumoral and intratumoral sections. The CD34+ cells around the peritumoral and intratumoral 

sections were counted individually in a high-power field (×400 magnification). The mean number of two fields of cell counting in the 

peritumoral and intratumoral areas was calculated. Similarly, the CD3 cells around the peritumoral and intratumoral sections were 

counted individually in a high-power field (× 400 magnifications). Finally, the counting results were recorded for each sample in 

eight areas that mutually corresponded to each other. 

In the second phase, an overview of the entire cross-section was performed and four areas of CD3 staining pattern which had 

the highest density were marked around the peritumoral and intratumoral sections. The cell counting process was performed similar 

to first phase, i.e. the CD3- positive regions were first evaluated for determining the hot spot and then recounted, respectively. 

Afterwards, the CD34 cells were determined according to their corresponding fields. Finally, the number of positively staining cells in 

four high-power fields (peritumoral and intratumoral regions) was counted and their mean were computed, respectively. Data were 

analysed using t-test, ANOVA, and SPSS ver 19. 

 

3. RESULTS 

In all samples, except for a sample with a degree of well differentiated, infiltration of the lymphocyte (with CD3 marker) was evident 

(Figures 3-6). Endothelial cell marker CD34 was positive in all specimens (blood and lymphatic symptoms on large vessel endothelial 

cells were confirmed). 

 

Table 1 Comparison of CD3 and CD34 expression in peritumoral and intratumoral regions 

 Mean±SD P-Value 

The expression of CD34+cell in peritumoral area 1.32± 17.23 
0.001 

The expression of CD34+cell in intratumoral area 1.22 ± 24.1 

The expression of CD3+cell in peritumoral area 4.92± 31.06 
0.001 

The expression of CD3+cell in intratumoral area 4.16 ± 62.15 

 

 

 

Figure 1 Comparison of CD3 and CD34 expression in peritumoral and intratumoral regions 
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Table 1 and Figure 1 represent that the expression of CD3 and CD34 markers in peritumoral and intratumoral regions.CD3 and 

CD34 expression in the peritumoral and intratumoral regions was significant and expression of both markers in the intratumoral was 

significantly more than peritumoral region (P-Value CD34=0. 001, P-value CD3=0. 001). 

Table 2 and Figure 2 display the relationship between CD3+cell and CD34+cell at different degree of differentiation 

(well/moderate). A significant difference was found between CD3 and CD34 at moderately differentiated cell (P=0.012). No 

significant difference was found betweenCD3 and CD34 at well differentiated cell (P=0.2).The difference between CD3 and CD34 at 

different degree of differentiation (well/moderate) was not significant (Table 2). 

 

Table 2 Comparison of CD3 and CD34 expression in different degree of differentiation 

 Mean±SD P-Value 

The expression of CD3 in well differentiated cell 20.517± 1.835 
0.901 

The expression of CD3 in moderately differentiated cell 20.796 ± 1.322 

The expression of CD34 in well differentiated cell 43.732± 7.148 
0.568 

The expression of CD34 in moderately differentiated cell 48.916 ± 5.541 

 

 

 

Figure 2 Comparison of CD3 and CD34 expression in different degree of differentiation 

 

 

 

Figure 3 The expression of CD3+cell in intratumoral area (100X) 
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Figure 4 The expression of CD3+cell in intratumoral area (400X) 

 

 

 

 

Figure 5 The expression of CD3+cell in peritumoral area (100X) 

 

4. DISCUSSION 

The aim of this study was to evaluate the expression and relationship of angiogenesis and infiltration of T lymphocyte cells in oral 

squamous cell carcinoma. Folkman (1971) suggested a hypothesis that tumor growth is angiogenesis-dependent. Further researches 

showed that tumor growth and metastasis completely depend on the development of new vessels, tumor angiogenesis, and 

oxygenation. Until the 1960s, scientists believed that tumor cells secrete specific factors that dilate blood vessels and thus provide 

different nutrients for tumor growth. Nevertheless, nowadays it is believed that tumor cells secrete specific factors that induce the 

germination of capillary buds and angiogenesis; hence these factors are called angiogenesis factors (Folkman et al., 1971). The 

prolongation of the metastatic sequence and proliferation of tumor cells are dependent on adequate blood supply. The process of 

angiogenesis, formation of new capillaries from the pre-existing vascular network, allows tumor to grow beyond 2 mm3 in size (Ellis 
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& Fidler, 1996). Benign tumors have generally low angiogenesis and slow growth and do not have the capacity to infiltrate 

surrounding tissues or metastasis to distant sites. However, malignant tumors with large vascular network tend to grow rapidly. The 

growth of vascular networks near the tumour leads to lymphatic permeation, circulate through vascular system and leads to a crack 

in the barriers between tissues, and cause tumour extension into adjacent tissue. It has been shown that the formation of vascular 

system in the malignant cancer has direct relation with the power of tumor metastasis (Liotta et al., 1974). So, in solid tumors, there 

is a direct correlation between increased angiogenesis, levels of expression of angiogenic factors, and prognosis (Koukourakis et al., 

1998; Giatromanolaki et al., 1998). 

 

 

 

Figure 6 The expression of CD3+cell in peritumoral area (400X) 

 

Various studies have been conducted regarding the association between tumour progression and angiogenesis in oral cancer, 

but the results have been somewhat contradictory. Albo et al. found that tumor angiogenesis directly related to clinical 

manifestations such as recurrence and metastasis (Albo et al., 1994). Williams et al. reported a strong association between local 

angiogenesis and local recurrence (Williams et al., 1994). Hasina et al. suggested that adequate vascular response is essential for the 

initial development and continued growth of solid tumors (Hasina & Lingen, 2003). Leedy et al. stated that tumor angiogenesis is 

not clinically useful for determining lymph node metastasis (Leedy et al., 1994). The innate immune response promotes 

angiogenesis. Macrophages play an important role in the angiogenic process, inflammation, wound healing, and tumor growth. 

Some recent studies have also pointed to the role of infiltrated inflammatory cells in the angiogenic process. As well as, T-cells and 

their cytokine production both directly and indirectly affect angiogenesis.  

In the present study, the pattern of infiltration of lymphocytes was infiltrated in intratumoral region and stromal area around the 

tumor, which is consistent with the pattern reported in the Hiratsuka et al.'s study (Hiratsuka et al., 1984). In the present study, the 

degree of lymphocyte infiltration (except one case) was observed, while vascular network was evident in all samples. Data analysis 

from counting the number of CD34 and CD3 cells indicates that there is a positive correlation between lymphocyte infiltration and 

angiogenesis (regardless peritumoral and intratumoral areas), and the results is consistent with the results of Freeman et al.'s study 

(Freeman et al., 1995). 

 

5. CONCLUSION 

There is no apparent correlation between T lymphocytes and angiogenesis in the peritumoral and intratumoral areas, however there 

is a link between the expression of CD3 and CD34 markers in the peritumoral and intratumoral regions. The correlation between 

tumor and tumor infiltrating lymphocytes is complicated. 
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