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Abstract 

Background and Aim: Aspirin has been reported to have anticancer effects on cervical cancer 

cells. We investigated the effects of aspirin on iNOS gene expression level in cervical cancer 

(Hela) cells.   

Methods: Cervical cancer (Hela) cells were purchased from National Cell Bank of Iran (Pasteur 

Institute, Tehran, Iran) and divided to control (untreated) group and the group exposed to IC50 

concentration of aspirin.  The cells were cultured in DMEM enriched with 10% FBS and exposed 

to IC50 concentration (assayed by MTT assay) of aspirin. 24 hours after treatment, expression 

level of iNOS gene was assessed using Real-time PCR. Data were analyzed using the SPSS20 and 

student’s t-test. 

Results: The expression level of iNOS gene significantly increased in Hela cells exposed to IC50 

concentration of aspirin compared to control group 

Conclusion: In conclusion, we have shown that IC50 concentration of aspirin enhances iNO 

synthase expression level, by which may has a significant role in cervical cancer cells death. 
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Introduction  
Aspirin, also known as acetylsalicylic acid (ASA), is a nonsteroidal anti-inflammatory drug 

(NSAID) used to treat pain, fever, or inflammation[1]. Specific inflammatory conditions which 

aspirin is used to treat includes Kawasaki disease, pericarditis, and rheumatic fever[2]. Aspirin is 

also used long-term to help prevent further heart attacks. It may also decrease the risk of certain 

types of cancer, particularly colorectal cancer[3]. 

Patients with coronary artery disease (CAD), including those with an acute coronary syndrome, 

may safely undergo low-dose aspirin challenge and/or desensitization [4]. Aspirin desensitization 

and continuous aspirin therapy constitute an effective option in patients with nonsteroidal anti-

inflammatory drug-exacerbated respiratory diseases (NERD) who have sub optimally controlled 

asthma or rhino sinusitis, or require multiple revision polypectomies [5]. 

Several clinical studies indicated that the daily use of aspirin or acetylsalicylic acid reduces the 

cancer risk via cyclooxygenases (Cox‐1 and Cox‐2) inhibition [6]. In addition, aspirin‐induced 

Cox‐dependent and ‐independent antitumor effects has also been described [7]. For the first time 
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it can be said that aspirin treatment of human glioblastoma cancer (GBM) stem cells, a small 

population responsible for tumor progression and recurrence, is associated with reduced cell 

proliferation and motility. Aspirin does not interfere with cell viability but induced cell‐cycle arrest 

[8].  

Nitric oxide synthases (NOSs) are a family of enzymes catalyzing the production of nitric oxide 

(NO) from L-arginine. NO is an important cellular signaling molecule [9]. It helps modulate 

vascular tone, insulin secretion, airway tone, and peristalsis, and is involved in angiogenesis and 

neural development [10]. 

The aim of this study was to investigate the effects of aspirin on iNOS gene expression level 

in cervical cancer cells 

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

Tehran, Iran) and divided to control (untreated) group and the group exposed to IC50 concentration 

of aspirin.  The cells were cultured in DMEM enriched with 10% FBS and exposed to IC50 

concentration (assayed by MTT assay) of aspirin. 24 hours after treatment, expression level of 

iNOS gene was assessed using Real-time PCR. Data were analyzed using the SPSS20 and 

student’s t-test.  

 

Results 
 The expression level of iNOS gene significantly increased in Hela cells exposed to IC50 

concentration of aspirin compared to control group (Figure 1). 

 
Fig. 1. Expression level of iNOS gene in Hela cells exposed to IC50 concentration of aspirin (treatment group) 

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

 

Discussion 
We have shown that aspirin has anticancer effect on cervical cancer cells and this effect is 

modulated with inducing of iNOS gene expression level.  Long term and frequent use of aspirin is 

associated with significantly decreased risk of cervical cancer, according to a study led by 
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researchers at Roswell Park Comprehensive Cancer Center and published in the Journal of Lower 

Genital Tract Disease [11]. 

The results suggest that aspirin use 7 or more times a week as well as aspirin use 7 or more times 

a week for 5 or more years may be associated with a lower risk of cervical cancer [12]. These 

findings warrant further investigation in a larger sample size to characterize better the subset of 

frequent, long-term users, with better-defined dosing regimens, and information on HPV status, 

screening practices, and cervical cancer histology [13]. Based on some findings related to aspirin, 

coupled with its low cost and wide availability globally, there are encouragements for future 

research on the role of daily, long-term use of aspirin and acetaminophen as both cervical cancer 

chemo preventive agents and enhancement to standard treatment strategies after diagnosis [14]. 

It has been reported that aspirin may stimulate nitric oxide (NO) release from vascular 

endothelium, a pivotal factor for maintenance of vascular homeostasis [15]. However, there are 

results indicating that aspirin decreases the activity of iNOS and the formation of prostanoids [16]. 

There is a report demonstrating that aspirin mediates a direct stimulation of NO release from native 

vascular endothelium as well as an increase of eNOS activity in endothelial cell homogenates [17]. 

Further research can demonstrate the precise anticancer effect of aspirin on cervical cancer cells 

and association between anticancer effects of aspirin with iNOS in cancer cells. 

Conclusion 
In conclusion, we have shown that IC50 concentration of aspirin enhances iNO synthase 

expression level, by which may has a significant role in cervical cancer cells death.  
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