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Introduction  
Reports have shown that the cervical cancer is the third most common cancer in women and the 

number of cases is growing progressively worldwide. The most important cause of this cervical 

cancer is Papillomavirus (HPV). This virus has different subtypes that some of them are 

oncogenic such as HPV 16. [1]. The virus infects epithelial layer and it changes cell cycle control 

to uncontrolled position and damages DNA [2]. However, there are other factors than HPV which 

can cause cervical cancer in women including genetic background, diet, life style and etc.  

Aspirin is a chemical derivative of salicylic acid. It has antithrombotic properties. Recent 

researches show that aspirin may involve in cancer prevention [3]. Aspirin can lessen the risk of 

some cancers such as colorectal cancer by antiplatelet action [4]. Inducing apoptosis in cancer 

cells can significantly inhibit proliferation of cancer cells, and therefore, plays a role in cancer 

prevention. Up-regulation of pro-apoptotic BAX gene and a down regulation of anti-apoptotic 
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BCL-2 gene have a protective effect on cancer development [5]. The result of a study indicated 

that a BAX recombinant adenoviral vector effected on cervical tumor cells via an apoptotic 

pathway [6]. It has also been reported that downregulation of BCL-2 induces apoptosis of 

cervical cancer cells (7) and prevents cervical cancer development. A research on anticancer 

effects of aspirin has shown that it can induce apoptosis in certain cancerous cells through 

regulation of BCL-2 and BAX genes [8]. Although research findings show that aspirin has 

anticancer effects in virto and in vivo, challenges on anticancer effects of aspirin have become 

significant in research reports. The aim of this study was to determine the apoptotic effects of 

aspirin on cervical (Hela) cancer cell line in vitro.   

Materials and Methods 
Cervical cancer (Hela) cells were obtained from National Cell Bank of Iran (Pasteur Institute, 

Tehran, Iran). IC50 dose of aspirin was determined using MTT assay. The cells were divided in 

to untreated control group and the group exposed to 1 mg/ml of aspirin (cytotoxic dose of aspirin 

obtained in our experiments).  24 hours after treatment, expression level of apoptotic BAX and 

anti-apoptotic BCL2 genes was evaluated by Real-time PCR. Data were analyzed using the 

SPSS20 and student’s t-test.  

 

Results 
Both BAX and BCL2 expression level significantly increased in Hela cells exposed to 1mg/ml of 

aspirin compared to control group. However, the increase in BAX expression level was higher 

than BCL2 expression level (Fig. 1 and 2). 
 

 
Fig. 1. Expression level of BAX and BCL2 genes in Hela cells exposed 1mg/ml of aspirin (treatment) 

compared to control  group. * indicates significant difference compared with control group. (***P<0.001). 
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Fig. 2. Expression level of BCL2 gene in Hela cells exposed to 1mg/ml of aspirin (treatment) 

compared to control  group. * indicates significant difference compared with control group. (*P<0.05). 

 

Discussion 
Evaluation of Real-Time PCR results showed that aspirin has apoptotic effects on cervical cancer 

cells in vitro. Although both apoptotic BAX and anti-apoptotic BCL-2 genes expression level 

increased in response to aspirin treatment, due to higher expression level of BAX than BCL-2 

gene, it seems that apoptosis was occurred through increased BAX expression level. In line with 

our findings, experimental and clinical studies have demonstrated that aspirin has anticancer 

effects against different cancer cells in vivo and in vitro. A research in 2010 on long-term effects 

of aspirin on colorectal cancer incidence and mortality showed that high dose aspirin reduces the 

risk of colorectal cancer in patients [9]. A study on long-term effect of aspirin on cancer risk in 

carriers of hereditary colorectal cancer also reports that daily aspirin use prevents formatting 

adenomas in colorectal cancer [10]. Aspirin inhibits the cyclooxygenase (COX) and decreases 

possibility of cancer development [11]. Since 1897 there are several reports about action and role 

of aspirin in prevention and treatment of different cancers, these studies say us about aspirin 

anticancer effect on esophageal and gastric cancer [12]. Long term use of aspirin is also 

associated with decreased odds of cervical cancer [13]. A recent review of 150 articles about 

cervical neoplasia concludes that cyclooxygenase inhibitors could prevent surgery for cancer 

treatment [14]. Aspirin irreversibly inhibits COX activity by acetylation of a serine residue in the 

active site for COX [15], by which may induce apoptotic pathway in cancer cells. 

 

Conclusion 
In conclusion, aspirin had apoptotic effects on cervical cancer cells through increasing of 

apoptotic BAX gene. 
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