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Abstract 

Background and Aim: Cervical cancer is one of the most common malignancies in the 

reproductive system of women. The anticancer effects of ibuprofen have been reported in recent 

studies. The present study examines the effects of ibuprofen on NOS activity in cervical cancer 

(Hela) cells.   

Methods: In this experimental study, Hela cells were cultured in DMEM enriched with 10% FBS. 

The cells were exposed to different cytotoxic concentrations (approved by MTT assay) of 

Ibuprofen. NO synthase activity was measured using colorimetric method. The data were analyzed 

using ANOVA.   

Results: Our results indicated that 2.5 and 5 mg/ml of ibuprofen resulted in significant increase in 

NO synthase activity compared with control group.  

Conclusion: In conclusion, we have shown that cytotoxic effect of ibuprofen on cervical cancer 

cells is at least partly mediated by an NO synthase activity. 
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Introduction  

Ibuprofen is a medication in the nonsteroidal anti-inflammatory drug (NSAID) class that is used 

for treating pain, fever, and inflammation [1]. One of the functional mechanisms of these drugs is 

induction of apoptosis and inhibition of cancer cell growth. The basis of pharmacology for cancer 

and anti-tumor activity of these drugs may be cox-2 inhibition [2], [3]. NSAIDs may be involved 

in treatment of cancers including cervical cancer.  Cervical cancer is a cancer arising from the 

cervix. Cervical cancer after breast cancer is the second most malignant neoplasm in women and 

the third most common cancer in the female reproductive system. It is due to the abnormal growth 

of cells that have the ability to invade or spread to other parts of the body [4]. Recently it has been 

reported that NSAIDs may affect on nitric oxide content of cancer cells by acting on nitric oxide 

synthase. Nitric oxide (NO) is known as an unstable signaling molecule that can be produced by 

three different NO synthase (NOS) isoforms. NO in the body is synthesized by the enzyme nitric 

oxide synthase from the amino acid L-arginine nin. Nitric Oxide regulates angiogenesis, apoptosis, 

cell cycle, invasion, and metastasis in many types of cells [5].  
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 Nonsteroidal anti-inflammatory drugs are essentially used as pain relief to relieve pain and control 

inflammation. Several epidemiological, clinical, and laboratory studies point to the fact that drugs  

NSAID such as ibuprofen inhibit the development and spread of many tumors. Long-term use of 

ibuprofen and other non-steroidal drugs has been associated with a reduced risk of prostate, colon, 

breast and lung cancer [6], [7]. The use of 600 mg ibuprofen per week for one year reduces the 

risk of developing breast cancer [8]. Several studies have shown that ibuprofen can induce 

apoptosis in cancer cells. 

The results of studies indicate that ibuprofen can stop the cell cycle in cancer cells. This drug is 

involved in two mechanisms, one independent pathway and another in the pathway of  COX  

dependent [9]. As non-steroidal anti-inflammatory drugs can inhibit cell growth by inducing 

apoptosis in cancer cells, the pathways involved in the apoptosis process by ibuprofen can also 

alter the genes involved. Since induction of apoptosis is a suitable method for the removal of cancer 

cells and most of the cancer cells are defective in their apoptotic mechanisms, finding compounds 

that can induce apoptosis in cancer cells is considered as one of the research priorities [10]. 

Nitric Oxide is an effective free radical in cancer and nitric oxide synthase can regulate cancer-

related events (angiogenesis, apoptosis, cell cycle, invasion and metastasis). Also, NO can react 

with superoxide and form secondary power intermediates such as proximity nitrite and nitrogen 

dioxide. Nitric oxide is also closely linked to the inflammatory state and acts as a key mediator. 

The  eNOS isoform that produces nitric acid in the nanomolar range plays an important role in 

inflammation and can express the expression of pro-inflammatory molecules such as Kb- nuclear 

factor  and cyclooxygenase 2 to regulate pro-inflammatory cytokines [11]- [12]. As nitric oxide 

can act as an apoptotic agent in cancer cells [13], the present study was carried out to reveal the 

effects of cytotoxic concentration of ibuprofen on nitric oxide synthase activity in breast cancer 

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

Tehran, Iran).  The cells were cultured in DMEM enriched with 10% FBS. Different cytotoxic 

concentrations (approved by MTT assay) (1, 2.5 and 5 mg/ml) of ibuprofen were prepared and 

used in our study. 24 hours after treatment, nitric oxide synthase activity was measured using 

standard kit. Data were analyzed using the SPSS 20 and one-way analysis of variance (ANOVA).  

 

Results 

 Our results indicated that 2.5 and 5 mg/ml of ibuprofen resulted in significant increase in NO 

synthase activity compared with control group (Figure 1).  
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Fig. 1. Nitric oxide synthase activity level in Hela cells exposed to 1, 2.5 and 5 mg/ml of ibuprofen compared with 

control (Untreated group) . * indicates significant difference compared with control group. (*P<0.05 and **: 

P<0.01). 

 

Discussion 
The results of this study indicated that cytotoxic concentrations of ibuprofen can increase the 

activity of nitric oxide synthase enzyme in cervical cancer cells, revealing that inducing cell death 

by ibuprofen in cervical cancer cells is at least partly mediated by NO synthase activity. Many 

studies have shown that ibuprofen has beneficial effects as well as lower side effects on target 

cells. Ibuprofen is used as one of the most commonly used drugs to reduce pain, inflammation and 

fever (14). Studies have also shown that inhibition of tumor progression and spread is associated 

with the use of ibuprofen. The results of studies in recent years have revealed that non-steroidal 

anti-inflammatory drugs can induce cell death and inhibition of cancer cell growth [15]. By 

decreasing the tumor-associated inflammation, these drugs reduce the risk of developing colon, 

breast, lung and prostate cancers [16]. Research findings have also shown that anti-inflammatory 

drugs are effective in treating cancers of the reproductive system, particularly the uterus [17]. On 

the other hand, nitric acid produced by NO synthase activity can act as an apoptotic agent. It has 

been found that nitric oxide synthase is expressed in brain, breast, lung and colon tumor cells, 

which may involve in apoptosis in these cells [18]. Ibuprofen also has been reported to 

significantly inhibit the growth of cancer cells [19] by inducing caspases and regulating the genes 

involved in apoptosis [20]. However, in contrast to our findings it has been reported that NO 

synthase reduces cell death by increasing levels of BCL-2 and guanillac soluble cyclase [11]. 

Further research are required to determine the cell and molecular ibuprofen mechanism of action 

and association of NO synthase with apoptosis in cancer cells including cervical cancer cells. 

Conclusion 
In conclusion, we have shown that cytotoxic concentrations of ibuprofen can increase NO synthase 

activity, by which may induce cell death in cervical cancer cells.  
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