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Lung cancer is the most common cancer worldwide accounting for 1.61 

million new cases annually and it is the most common reason of death 

from cancer in different regions. FOXP3 is immune marker known to 

be expression in T-regulatory cells. Recently, it has been confirmed 

that the tumor cells themselves can express FOXP3 leading to the 

tumor development and metastasis. Studies combining FOXP3 and 

lung cancer worldwide are very few. None of them was conducted in 

Iraq, therefore we aimed to this study. Formalin fixed paraffin 

embedded tissue blocks were selected for Immunohistochemistry study. 

streptavidin-biotinimmunoenzymatic antigen detection system was 

used. The number and intensity of FOXP3+ cells present within tumor-

cell nuclei ,cytoplasm and T-reg infiltrating cells were counted and 

scored. 

Twenty two cases (73.3%) of lung cancer showed positive IHC 

expression of FOXP3 in the lymphocytic infiltrate, 21(70%) cases of 

lung cancer revealed positive nuclear expression in the tumor cells 

compared to only 3(13.63%) cases of benign lesions and 23 (76.7%) 

cases of lung cancer revealed positive cytoplasm expression .There is a 

high significant difference was noted between malignant and benign 

groups regarding the nuclear expression of FOXP3 p<0.001, as well as 

between cytoplasm expression. The highest score to be detected in 

nuclear expression of FOXP3 was score 3 in11 (36.67%) with high 

intensity 16 (53.3%) in malignant cases. While highest frequency of 

cases was noticed in score 1 of FOXP3 positive infiltrating 

lymphocytes 14(46.67%) in malignant cases with high intensity 

18(60%). The present study results suggest that FOXP3 is useful 

immune markers with potential applications as prognostic markers in 

lung cancer.  
 

Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Lung cancer is the most common cancer worldwide, the new cases accounting 1.61 million annually , 12.7% of all 

new cancers and it is the most common reason of death from cancer, with 1.38 million deaths (18.2% of the total). 

The common of the cases now occur in the developing countries with percentage 55% [1]. Lung cancer rates are 
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particularly high in central-Eastern and Southern Europe, Northern America and Eastern Asia. it is considered now 

the fourth most frequent cancer of women (513,000 cases, 8.5% of all cancers) and the second most common cause 

of death from cancer (427,000 deaths, 12.8% of the total) [2]. In Iraq ,lung cancer consider the second cancer after 

breast with incidence rate about 4.96 /100,000 population, and  first cancer causing deaths (13.82%) within  Iraqi 

people[ 3]. 

 

Approximately 85% of lung malignant tumors are NSCLC (squamous cell carcinoma(SCC), adenocarcinoma and 

large cell carcinoma) and about 15% of them are SCLC [4]. Several investigators have studied an opposing aspect of 

the immune system, and the function of T regulatory (Treg) cells [5,6]. T-reg cells may down-regulate the immune 

response by attenuating the host’s antitumor T cells, potentially permitting growth and metastasis [7]. Studies 

indicate an over account of Treg in the peripheral blood of patients with solid tumors [8,9]. Furthermore, an 

increased accumulation of Treg in the tumor mass goes along with an adverse prognosis and metastasis [10,11]. It 

has been assumed that Tregs were the main cell type mediating immune suppression regulated by expression of 

forkhead box transcription factor (FOXP3). It has been confirmed that the tumor cell itself can express FOXP3, 

However, the finding that FOXP3 is expressed in tumor cells implies that T-cell action may be modulated not only 

by FOXP3 in T-regs but also by tumor-associated FOXP3 [12]. The hypothesis that the expression of FOXP3 in 

tumor cells is a new mechanism of tumor cells escaping immunity and it may be related with poor prognosis has 

been proposed [13,14]. 

 

All authors are in agreement to consider T-reg lymphocytes as CD4+CD25+ cells, but at present it is still unknown 

whether the expression of CD4 and CD25 antigens enough to recognize T-reg cells .The intra cytoplasmatic 

expression of the FOXP3 protein is essential for the differentiation into T-reg cells [15,16] .As far as ,the 

mechanisms responsible for T-reg induced suppression of the anticancer immunity are concerned, several 

experimental observations have revealed that T-reg cells may suppress the antitumor immune response throughout 

the release of immunosuppressive cytokines, namely TGF-β and IL-10 [17]. As most tumor antigens are self-

antigens [18], T-reg-cell-mediated suppression of TAA-reactive lymphocytes has been proposed as a possible 

mechanism to clarify the failure of antitumour immunity [19,20]. Both T-reg cells and CD8+ regulatory T cells have 

been reported in the context of human tumour immunity [16]. Study confirmed that, the metastatic disease is linked 

with increased T-reg generation and a following suppression of anticancer immunity in many kinds of tumor (Non-

small cell lung cancer ,Breast cancer, Colorectal cancer,Gastriccancer,Pancreaticcancer,Prostate cancer and 

Gynaecologic neoplasms [11]. 

 

Evidence that FOXP3 is also expressed by tumor cells, given the essential contribution of FOXP3 to Treg function, 

and that may represent a novel mechanism by which cancers suppress the immune system to escape destruction.  

These observations hint are interpretation of previous studies in which T-reg prevalence in tumors was investigated 

by measuring FOXP3 transcripts in the tumor tissue, as some of these transcripts may have originated from the 

tumor cells themselves and not from T-reg. Clearly, these explanations raise the possibility of inducing tumor 

immunogenicity by knocking down FOXP3 expression [21].Unequivocal proof that FOXP3 is expressed both at the 

protein and transcript protein level by tumour cells of various types (lung cancer, colon cancer, breast cancer, 

melanoma, erythroidleukemia, acute T-cell leukemia) correlated with the expression levels of TGFb1 and IL-10 [22] 

.Also the expression of FOXP3 in patients with tumor tissues of breast[23], pancreas[13], ovarian 

[24],melanoma[25], lung([26], colorectal[27] oesophageal [28]and gastric cancer [29] have been reported. 

 

To determine whether the expression of FOXP3in the production of a mature protein, tumorprotein expression were 

examined by immunohistochemistry and by flow cytometry for intracellular expression of FOXP3, using different 

antibody clones.It has been used as prognostic marker for human tumors . In addition FOXP3mRNA expression was 

examined using both conventional PCR  or quantitative real-time PCR (qRT-PCR) [9,26,28,30]. 

 

The Aim of Study:- 
Studies combining FOXP3 and lung cancer worldwide are also very few. None of them was conducted in Iraq.It was 

hypothesized that since Iraqi patients with lung cancer usually have poor prognosis,then one must study the 

expression of important marker in these tumors. Thus Immunohistochemical estimation of FOXP3 in Treg and 

cancer cells in formaline fixed paraffin embedded (FFPE) of Iraqi NSCLC tissue was achieved.  
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Materials and Methods:- 
Samples: This part of project was done in the laboratories of Oncology hospital & specialized surgery hospital 

/Medical City /Baghdad.The study coverd the period from June 2012 to June 2014.In the immunohistochemical part 

of the study, formalin fixed paraffin embedded tissue blocks were selected from 30 cases with different type of lung 

cancer .twenty two cases with benign lung lesion including chronic bronchitis and emphysema were submitted to 

IHC staining and served as a control sample. The sample was selected from the laboratory archives of the same 

hospitals. 

 

Detection of FOXP3 Proteins expression:- 

Paraffin embedded sections of lung cancer and benign lesion were sectioned into 4 µm thicknesses using a 

microtome instrument. The sections were placed on Kling-onHIER positively charged slides and left them overnight 

in an oven at 65ºc. Polyvalent HRP/DAB Detection kit for mouse and rabbit (IHC)/ Abcam (Canda) also Primary 

antibody FOXP3 (abcam 22510) were used according to the manufacturer's instructions. kit have a labeld 

streptavidin-biotinimmunoenzymatic antigen detection system,involving the sample incubation with unconjugated 

primary antibody specific to target antigen.biotinylated secondary antibody reacts with primary antibody and  this 

complex  with chromogen makes the reaction visible at the antigen site to be examined under microscope. 

 

Scoring Analysis:- 
The slides were examined by light microscope 10X, 40X, 100X and after comparing the sections slides  with 

negative and positive control slidesthe score was determined. The number of FOXP3+ cells present within tumor-

cell nuclei were counted and scored  manually in 10 high-power fields (HPFs; magnification, x400).No nuclear 

staining cells (0),1-5 cell(+1), 6-19 cell(+2) , 20 and amore cell (+3) according to [31] , lymphocyte infilterating 

cells  were scored as no staining cells(0), 1-25%cells (+1), 26-50% cells(+2), 51-100%  cells(+3) according to 

[23,7]. Cytoplasm FOXP3 expression was scored as no staining Intensity was scored negative staining, low, 

moderate, and high or strong staining according to deep of brown color of the marker. 

 

Statistical Analysis:- 

Frequencies and percentage were calculated out from the total of malignant samples and from the total benign 

samples.The Statistical Analysis System-SAS (2010) was applied in this work. The difference was considered 

significant when the (P) value was≤ 0.05. 

 

Results and Discussion:- 
Twenty two (73.3%) cases of lung cancer showed positive IHC expression of FOXP3 in the lymphocytic infiltrate 

compared to 15(65.2%) cases of benign lesion.On the other hand,21(70%)cases of lung cancer revealed 

Positive nuclear expression in the tumor cells compared to only 3(13.63%)cases of benign lesions.Twenty 

three(76.7%)cases of lung cancer revealed positive cytoplasmic expression compared to 14(60.9%)of benign lesion. 

In tumor cells, a highly significant difference was noted between malignant and benign groups regarding the nuclear 

expression of FOXP3 p<0.001, as well as between cytoplasmic expression of malignant and benign lesion 

p<0.05.However, there was no significant difference in the infiltrating lymphocytes expression between malignant 

and benign lesions p>0.05 (Table 1). 

 

Table 1:-Frequency distribution of FOXP3 positive protein expression according to localization in cancer and 

benign tissues                

* p≤0.05    **p≤0.001 

Scoring of the expression of any marker is an important step to relate that expression to different parameters. In the 

present study, the highest score to be detected in nuclear expression of FOXP3 was score 3in11(36.67%) malignant 

cases(Figure1).The high intensity also predominated 16 cases(53.3%)in malignant cases as well(Figure 2). 

Nuclear**        Cytoplasm*           Lymphocyte                                                 .                      

NO.%                     NO.%                       NO.%        
Total   

number 

 

Kinds of 

samples 

 

21(70)                   23(76.7)                    22(73.3) 

 

3(13.63)                15(65.2)                    14(60.9)                                  

30 

 

22 

Malignant 

 

Benign 
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. 

Figure (1):- Frequency distribution of lung cancer cases and benign lesions according to the nuclear expression 

score of FOXP3 in epithelial cells (malignant and benign). 

 

 
Figure (2):- Frequency distribution of lung cancer cases and benign lesions according to the intensity score of 

nuclear expression of FOXP3 in epithelial cells (malignant & benign). L= Low ,M=Moderate ,H=High. 

 

In cytoplasm, low intensity dominated other intensity scores both in malignant and benign lesion 13(43.33%) 

and 9(40.91%) respectively. However, high intensity expression was only detected in malignant cases 5(16.67%)  

(Figure 3) . Figure 4(A&B) different cases of lung cancer tissues stained with anti-FOXP3 antibody in IHC 

reactions. Different scores and intensities are detected in nuclear and cytoplasm locations. 
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Figure (3):- Frequency distribution of malignant and benign lesions according to the intensity score of 

FOXP3immunohistochemical expression in a cytoplasmic localization both in malignant and benign epithelial 

cells.L=Low,M=Moderate,H:High. 

 

A                                                                                               B 

 
 

 

Figure 4:- A cases of Adencarcinoma(A)&Undifferentiated large cell carcinoma(B) of the lung  showing positive 

nuclear FOXP3 immunostaining(score 3) and high intensity cytoplasm expression (arrows)(40X). 

 

In the present study, due to in availability of flowcytometry at the time of study design, this was substituted by 

immunohistochemical detection of FOXP3 expression in tissue sections. However, lymph node examination was not 

feasible since most of the sections were performed on biopsy specimens. Tumors were inoperable or resections did 

not involve lymph node clearance. It is well known that lymphocytic infiltration of any tumor is an indication of 

good immune response [32].In their work, [13] suggested that Treg infiltrating any tumor triggers immune evasion 

of tumor cells through FOXP3 expression. The present data also revealed a significant association between nuclear 

and cytoplasmic FOXP3expression in both cases of lung cancer and benign lesions (Table 1).This is an indication 

that FOXP3protein produced in the cytoplasm is inactive unless being expressed in the final functional site, the 

nucleus. [30,33] had both confirmed the expression of FOXP3 in the nuclei and cytoplasm of lung cancer. The 

association between cancer cell expression (nuclear or cytoplasmic) and lymphocytic expression was not  signifigant 

0

2

4

6

8

10

12

14

0 L M H

Malignant

Benign

Cytoplasmic intensity 

36.36% 

43.33% 

40.91% 

16.67%  22.73% 16.67% 

0 



ISSN: 2320-5407                                                                                          Int. J. Adv. Res. 5(8), 87-95 

92 

 

p>0.05, Table (1) suggesting a different function of FOXP3 expression in both types of cells.[23] have also given 

explanation to such finding,but in breast cancer.[34]have also noticed an over expression of FOXP3 in cases of 

NSCLC cases in comparison with non neoplastic lung tissue. Cytoplasmic expression of FOXP3 was examined in 

the present work to study the ability of an epithelial cell (benign or malignant) to synthesize this protein. Since 

marker expression in the cytoplasm of any cell does not reflect positively of that cell to it [34].By this, it is regarded 

as non-specific reaction offcorse unless the protein(marker) has a functional cytoplasmic localization [23].On the 

other hand, synthesize of the protein in any particular cell is a reflection of gene expression in that cell[22]. 

 

According to the FOXP3expression in tumor microenvironment, the highest frequency of cases was noticed in score 

1 of FOXP3positive infiltrating lymphocytes 14(46.67%)in malignant cases and14(63.64%) in benign lesions(Figure 

5).However a high frequency was noticed in the high intensity groups both of the malignant and benign lesion 

18(60%) and 10(45.45%)respectively as shown in Figure (6).Figure(7)shows FOXP3positive T-reg in tumor 

microenvironment in a case of lung cancer. 

 
Figure (5):- Frequency distribution of malignant cases and benign lesions according to the FOXP3 IHC 

expression percentage score of in filtrating Treg in lesion microenvironment. 

 

 
Figure (6):-Frequency distribution of lung cancer cases and benign lesions according to  FOXP3  IHC 

expression intensity score in Tregsinfilterating  the lesional microenvironment. L=Low ,M=Moderate ,H=High. 
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Figure (7):-Acase of adenocarcinoma, showing positive FOXP3 IHC expression in Treg infiltrating tumor 

microenvironment (arrows)(40X). 

 

Many reaserchers suggested that increase number of FOXP3lymphocytes in tumor microenvirnment may stimulate 

negative regulation of immune response to tumor cells and promote invasion and metastasis. [35] suggested that a 

high frequency of FOXP3lmphocytes infiltrating tumor is associated with favorable prognosis in colorectal 

carcinoma. FOXP3expression mediated by cancer cells rather than by Treg cells contribute to disease progression 

[27]. In breast cancer, FOXP3 was found to be down regulated compared to normal tissue [36].FOXP3expression in 

melanoma or pancreatic tumor cells may have Treg  like activity thus suppressing effector T cell activity[21].From 

these observations,it seems likely that FOXP3 expression does not influence carcinogenesis and cancer development 

in uniform manner but it has a rather cancer type-depended function [34]. In NSCLC, [37] found no significant 

relationship between Treg count and tumor FOXP3status.In their study,patients without tumor FOXP3 expression 

and high Treg count had significant worse overall and relapse-free survival than other groups. Study suggested that 

the different expression of FOXP3 in tumor cells and infiltrating lymphocytes is affected by factors  present  in the 

tumor microenvironment such as PGE2, COX-2 and TGF-β[9]. The immunohistochemical expression of FOXP3 in 

NSCLC tissue was consistant with qRT-PCR results for FOXP3 mRNA and both significantly differed from the 

peritumoral lung tissue [33]. It is suggested that tumor cells acquire the ability to survive and metastasize as a result 

of a tolerance in antitumor immunity induced by Treg in the tumor stroma during tumor progression [38].In the 

present study, tumor staging was not possible. Tissue blocks were collected from the laboratory archives whereby 

most of the clinical follow up data were not present, so that it was difficult to predict the relation of FOXP3 

expression in tumor cells or microenvironment to tumor progression. 

 

Conclusion:- 
There was a significant increase in FOXP3immunoexpression in NSCLC cells when compared to that of bronchial 

cells in benign lesions. The present study results suggest that FOXP3 is useful immune markers with potential 

applications as prognostic markers in lung cancer.  
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