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Abstract: Studies show that diclofenac is effective on cancer. The main aim of this study is to determine the 

effects of diclofenac on APC gene expression in cervical cancer (HELA) cells in cell culture.  In this 

experimental laboratory study, cervical cancer cells were exposed to 10, 1, 0.1, 0.01, 0.001 and 0.0001 mg/ml of 

diclofenac. MTT assay was used to determine cytotoxic effects of diclofenac on Hela cells. APC gene expression 

was also measured using real time PCR. Finally, the data were analyzed using SPSS 19 software and ANOVA.  

The results of this research showed that concentrations of 0.1, 1, and 10 mg/ml of diclofenac had toxic effects on 

Hela cell line (P<0.05, P<0.001 and P<0.001, respectively). Using IC50 dose of diclofenac resulted in APC 

gene expression increase compared with control group (P<0.05). Our findings indicated that cytotoxic dose of 

diclofenac has increasing effect on APC gene expression level, indicating that has anticancer effects on Hela 

cells as well. 
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1. Introduction  

Diclofenac was first synthesized in the 1960's and is currently available as ophthalmic, oral, parenteral, 

rectal and skin preparations. Diclofenac as a member of the non-steroidal anti-inflammatory (NSAID) drugs is 

used for the management of inflammation and pain but it is also used to treat actinic keratosis [1]. 

The APC gene provides instructions for making the APC protein, which plays a critical role in several 

cellular processes. The APC protein acts as a tumor suppressor, which means that it keeps cells from growing 

and dividing too fast or in an uncontrolled way. Close examination of the function of APC has shown that it is a 

multifunctional protein involved in a wide variety of processes, including regulation of cell proliferation, cell 

migration, cell adhesion, cytoskeletal reorganization, and chromosomal stability [2]. 

Cervical cancer is a major gynecological cancer which involves uncontrolled cell division and tissue 

invasiveness of the female uterine cervix [3]. Epidemiological studies have shown that the regular use of non-

steroidal anti-inflammatory (NSAIDs) drugs is associated with a reduced risk of various cancers [4]. According 
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to previous studies reporting the association of diclofenac with cancer cells, we exerted this study to determine 

the effects of diclofenac on APC gene expression in cervical cancer cells (HELA) in cell culture. 

2. Materials and Methods 

In this experimental laboratory study, cervical cancer (Hela) cells were exposed to 10, 1, 0.1, 0.01, 0.001 and 

0.0001 mg/ml of diclofenac. MTT assay was used to determine cytotoxic effects of diclofenac on Hela cells. 

APC gene expression was also measured using real time PCR. Finally, the data were analyzed using SPSS 19 

software and ANOVA. 

3. Results 

The results of this research showed that concentrations of 0.1, 1, and 10 mg/ml of diclofenac had 

toxic effects on Hela cell line (P<0.05, P<0.001 and P<0.001, respectively). Using IC50 dose of 

diclofenac resulted in increased APC gene expression level compared with control group (P<0.05) 

(Figure 1). 

 
Fig. 1.  APC gene expression level in diclofenac receiving Hela cells compared with control group. * indicates significant difference at 

P<0.05 compared to control group 

4. Discussion 

Our findings indicated that diclofenac has cytotoxic and anticancer effects on cervical cancer cells. In line 

with our findings it has been shown that non-steroidal anti-inflammatory drugs (NSAIDS) are emerging as a 

particularly valuable class of drugs due to their recently reported anti-tumoral activity in colorectal cancer[5], [6]. 

Diclofenac derivatives also inhibit osteoclast formation and suppress breast cancer cells [7]. Studies have 

shown that diclofenac can induce apoptosis and reduced tumor growth [8]. NSAIDs also may involve in 

preventing prostate cance in men [9] , [10]. It has been reported that frequent and long-term use of nonsteroidal 

anti-inflammatory drugs is associated with decreased odds of cervical cancer [11]. Increase in APC expression 

level also is associated with decreased risk of cancer [12-16]. 

5. Conclusion 

Our findings indicated that cytotoxic dose of diclofenac has increasing effect on APC gene expression level, 

indicating that has anticancer effects on Hela cells as well.  
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