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Abstract 

Background and Aim: Studies have demonstrated a link between NSAIDs and cancer cells death. 

Ibuprofen as NSAID has been reported to prevent cancer cells growth. The present study aims to 

investigated the effects of cytotoxic dose of ibuprofen on MMMP9 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 ibuprofen.  The cells were cultured in DMEM enriched with 10% FBS and 

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

expression level of MMP9 gene was assessed using Real-time PCR. Data were analyzed using the 

SPSS20 and student’s t-test. 

Results: The expression level of MMP9 gene did not significantly change in Hela cells exposed 

to IC50 concentration of ibuprofen compared to control group 

Conclusion: In conclusion, we have shown that IC50 concentration of ibuprofen does not have 

significant impact on MMP9 gene expression and in MMP9 associated matrix degradation in 

cervical cancer cells. 
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Introduction  
Cervical cancer, caused by HPV, is the third leading malignancy among women in the world, after 

breast cancer and colorectal cancer, with an estimated 527,624 new cases and 265,653 deaths in 

2012 (Ferlay and others 2013). Incidence and mortality rates have been declining in most areas of 

the world in the past 30 years, at a worldwide rate of about 1.6 percent per year (Forouzanfar and 

others 2011). This decline is a result of increased access to health services, reductions in some risk 

factors (such as fertility rates), improvements in treatment, and successful cytology-based 

screening programs. However, more than 80 percent of cases and 88 percent of deaths occur in 

LMICs. Cervical cancer is still the leading cancer in women in many LMICs; some areas report 

recent increases in rates, including several economies in Europe and Central Asia (Arbyn and 

others 2011). [1] A striking reduction in the incidence of and mortality from cervical cancer 

occurred in the past century in those countries that were able to establish successful national 

screening programs. These programs relied on cytology-based Papanicolaou smears to identify 
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cervical cancer precursors that can be removed before progressing to invasive cancer. [2] Non-

steroidal anti-inflammatory drugs (NSAIDs) have become the principal mode of therapy for 

rheumatic diseases and their use has continued to increase despite concern expressed recently 

regarding potential hazards. Ibuprofen was the first of a new breed of NSAIDs originally 

introduced into the United Kingdom in 1969.[3] Ibuprofen is a painkiller and is also known by the 

brand names Brufen and Nurofen. It is also part of many other painkiller combination medicines 

and controls pain by blocking messages to the brain that tell us we have pain. It also reduces 

swelling (inflammation) that presses on nerves.[4] Ibuprofen was developed directly as a result of 

the problems associated with the use of corticosteroids in the treatment of rheumatoid arthritis and 

also because of the gastro-intestinal irritation and general intolerability of the established NSAIDs, 

at that time. Ibuprofen was readily accepted because, unlike the previous drugs, its therapeutic 

efficacy was easily seen to outweigh the severity of its side-effects. Ibuprofen was the first new 

drug with the potency of aspirin but without its major disadvantages.[3]  Matrix metalloproteinases 

(MMPs) are zinc-dependent endopeptidases encoded by 24 distinct genes. Their functions have 

been implicated in numerous normal and pathologic processes, including uterine involution and 

organogenesis, inflammation and wound healing, vascular and autoimmune disease 

progression.[5] As one of the most widely investigated matrix metalloproteinases (MMPs), MMP-

9 is a significant protease which plays vital roles in many biological processes. MMP-9 can cleave 

many extracellular matrix (ECM) proteins to regulate ECM remodeling. It can also cleave many 

plasma surface proteins to release them from the cell surface. MMP-9 has been widely found to 

relate to the pathology of cancers, including but not limited to invasion, metastasis and 

angiogenesis. Some recent research evaluated the value of MMP-9 as biomarkers to various 

specific cancers. Besides, recent research of MMP-9 biosensors discovered various novel MMP-9 

biosensors to detect this enzyme. [6][7] 

  

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 MMP9 gene did not significantly change in Hela cells exposed to IC50 

concentration of ibuprofen compared to control group (Figure 1). 
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Fig. 1. Expression level of MMP9 gene in Hela cells exposed to IC50 concentration of ibuprofen compared to control 

(untreated) group.  

 

Discussion 
Early theories indicated that anti-inflammatory drugs could remove inflammatory factors in the 

surrounding inflammatory microenvironment of the tumor, so that the tumor cells can be directly 

exposed to immune cells, and then immune cells can function through immune recognition to 

achieve the role of cleaning up tumor cells. It is known that the body can self-recover after short-

term inflammatory response, and this  is a normal body self-protection mechanism, but long-term 

chronic inflammation may lead to cancer. [8][9] Most of the NSAIDs are thought to act as tumor 

suppressors by inhibiting cyclooxygenase-COX.[9] COX is known to convert arachidonic acid to 

prostaglandins (PGs), and the PGs over expressions are thought to be early events in a variety of 

oncogenic events. Recent studies have shown that the specific COX-2 enzyme inhibitor celecoxib 

(a NSAID) can effectively inhibit a variety of tumor cell proliferation and promote apoptosis on 

Raji cells, SK-N-SH cells and K562 cells in 

vitro.[10][11]In addition, Harris et al[12] conducted a case–control study of NSAID in 489 lung 

cancer patients and 978 control subjects. The results showed that a daily intake of aspirin or 

ibuprofen for at least 2 years reduces the relative risk of lung cancer by 68% (P<0.01). The 

detection of COX-2 in patients also suggested that patients taking NSAID significantly reduced 

the content. These results, with molecular evidence suggested that NSAID intake may prevent 

cancer by blocking COX-2 expression.[9] Numerous epidemiological studies have suggested 

effectiveness of long-term and regular use of non-steroidal anti-inflammatory drugs (NSAIDs), 

such as ibuprofen and aspirin, in preventing and treatment of certain cancers including prostate, 

colon, breast, lung, and gastric cancers. The effects of ibuprofen have been investigated on cell 

proliferation, apoptosis, angiogenesis, and expression of stemness marker genes. Findings indicate 

that ibuprofen at the concentrations of 100, 200, 300, 400, and 500 μM is able to reduce the 

cancerous characteristics of the AGS cells by inducing apoptosis, inhibition of cell proliferation, 

and angiogenesis. Real-time RT-PCR showed that ibuprofen altered the expression of several 

genes including Akt, P53, PCNA, Bax, and Bcl2 in the AGS cells. In addition, reduction in CD44 

and OCT3/4 transcript levels revealed that ibuprofen reduces the stemness of the AGS cells and 
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therefore it could be used as a potential anti-tumor drug.[13] A promising, novel strategy for cancer 

treatment is chemoprevention. Non-steroidal anti-inflammatory drugs (NSAIDs) have 

chemopreventive effects on several cancers including those of cervix. Studies show that Ibuprofen 

had significant growth inhibitory effects and significantly induced apoptosis. Ibuprofen can inhibit 

growth and induce apoptotic cell death in immortalized cervical cells. However, further in vivo 

researches and clinical trials in search of novel strategies for cervical cancer prevention is 

needed.[14] Moreover, it has been showed that ibuprofen can have cytotoxic effect on cervical 

cancer cells; while have no significant cytotoxic effects on non-cancerous cells.[15] 

Conclusion 
In conclusion, we have shown that IC50 concentration of ibuprofen does not have significant 

impact on MMP9 gene expression and in MMP9 associated matrix degradation in cervical cancer 

cells.  
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