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Abstract 

Background and Aim: Several studies have shown that NSAIDs may influences metastasis 

potential of cancer cells. We exerted the present study to determine the effects of ibuprofen on 

metastasis suppressor CD82 gene expression level in cervical cancer cells in vitro. 

Methods: In this laboratory – experimental study Hela cells were divided to control (untreated) 

group and group exposed to IC50 concentration of Ibuprofen. CD82 gene expression level was 

evaluated using Real Time PCR. The data were analyzed using student’s t-test.  

Results: Exposure of Hela cells to ibuprofen IC50 concentration resulted in decreased expression 

level of CD82 gene (P<0.001).  

Conclusion: The results of this study shows that despite cytotoxic effects of ibuprofen IC50 

concentration, it may enhance metastasis potential of cervical cancer cells.  
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Introduction  
Carcinoma of the uterine cervix has been identified as one of the main causes of cancer-associated 

mortality in females worldwide [1]. Metastasis is the primary cause of death in cancer patients, 

including those with gynecological cancer and the prognosis of metastatic cervical cancer 

patients is generally poor [2]. Despite the potency of chemotherapeutic drugs, this treatment is 

rarely curative and should be considered palliative only. There is clearly a need for further research 

and more effective chemotherapy regimens for patients with metastatic cervical cancer. Generally, 

the effects of nonsteroidal anti-inflammatory drugs (NSAID) on alleviating pain and inflammation 

has been explained by suppressing the activity of cyclooxygenase enzymes (COX1 and COX2) as 

well as the synthesis of eicosanoid hormones [3]. However, the antiproliferative effect of NSAIDs 

has been reported in several types of cancer at extra doses and/or long term disposal [4]. 

There have been numerous studies reporting the inhibitory effects of ibuprofen on cell 

proliferation, migration and angiogenesis in cancer prevention. However, the exact molecular 

mechanism of these activity is still unclear. In this context, it is worth mentioning that several 

studies have pointed out the possible involvement of a number of signaling factors including NF-
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κB, GSK3β, β-catenin, cyclins, and HIF in ibuprofen-induced cell death in cancer cells [5, 6]. 

CD82, also known as KAI1, that belongs to tetraspanins, a structurally distinct family of leukocyte 

cell surface glycoproteins, has an important role to play in the invasiveness and metastasis of 

cancer cells. Altered expression levels of CD82 in different types of human cancer have been 

implicated as having prognostic value and as being linked to the long-term survival of the patients 

[7,8]. In a previous study, it was suggested that ibuprofen might interfere with activation of the 

KAI1/CD82 promoter [9]. In this study, we aimed to investigate the effect of ibuprofen on the 

expression levels of CD82 in cervical cancer cells in vitro.  
 

Materials and Methods 
Hela cell line was obtained from National Cell bank of Iran (NCBI) affiliated to Pasteur Institute 

of Iran and maintained at 37°C in a humidified atmosphere (90%) containing 5% CO2. Ibuprofen 

stock solution was prepared in DMSO at 200 mM concentration and aliquots were kept at -20 ºC. 

In test, after 48 h seeding of cells in plate, cell medium was removed and replaced with fresh 

medium containing 3% FBS and various concentrations of ibuprofen in triplicates for 24 and 48 

h. Both untreated MKN-45 cells and MKN-45 cells treated with DMSO (1% v/v) were used as 

controls. Hela cells were divided to control (untreated) group and group exposed to IC50 

concentration of Ibuprofen. Quantification of the expression of CD82 gene was performed by 

quantitative real-time PCR. Cellular RNA was obtained using Trizol reagent (Invitrogen, 

Burlington, ON, Canada), according to the manufacturer’s instructions. After total RNA 

purification with RNeasy kit (Qiagen, Mississauga, ON, Canada), 1.0 µg of RNA was converted 

to cDNA with oligo-dT (Fermentas, Burlington, ON, Canada) and reverse transcriptase (M-MLV; 

Promega, Madison, WI, USA) in a volume of 20 µL. CD82, and the housekeeping gene 

(Glyceraldehyde-3-phosphate dehydrogenase, GAPDH) expression was measured using real-time 

quantitative PCR performed on a Rotor-Gene 3000 (Corbett Research, Kirkland, QC, Canada). 

CD82 and GAPDH primers were designed using Primer Express software (PE Applied 

Biosystems). Real-time PCR was performed on the ABI Prism 7700 sequence detection system 

(PE Applied Biosystems) by using a fluorescent dye, here SYBR green (Roche Diagnostics, 

Somerville, NJ) as a dsDNA-specific binding dye. The PCR were cycled 40 times after initial 

denaturation (95°C, 2 min) with the following parameters: denaturation, 95°C, 10s; and annealing, 

56°C, 30s and extension, 72°C, 35s. The PCR primer specificity was confirmed by electrophoresis 

of PCR products. The threshold cycle was recorded for each sample to reflect the mRNA 

expression levels. The average Ct values were normalized to the average Ct values of the 

endogenous control. The fold change of gene expression was calculated using the 2 −ΔΔCt method. 

The data were analyzed using student’s t-test. 

 

Results 
The mRNA expression of CD82 of ibuprofen treated Hela cells was estimated using real time-

PCR (see Methods). There was a significant (p<0.001) downregulation of CD82 at ibuprofen 

(IC50) compared with the control (Figure 1). 
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Figure 1. Relative expression level (RQ) of CD82 gen in Hela cells exposed to IC50 concentration of ibuprofen in 

Hela cells. *** indicates significant difference compared with control group (P<0.001). 

 

 

     Discussion  
Our data show that the use of ibuprofen in patients with cervical cancer may enhance metastasis 

through inhibiting the expression of a tumor metastasis suppressor, CD82. In the era of drug 

repurposing, NSAIDs have been extensively investigated in cancer [4]. Ibuprofen is the most 

commonly used and most frequently prescribed NSAID [10]. It has been shown previously that 

ibuprofen can inhibit growth and induce apoptotic cell death in cervical cells [11]. Recently, a 

study showed that use of non-ASA NSAIDs in metastatic renal cell carcinoma have a worse overall 

survival compared to NSAID non-users [12]. Therefore, based on our result we believe that, in the 

case of ibuprofen, suppression of CD82 expression may have a role in the development of 

metastasis of cancerous cells. The membrane protein CD82 is a member of the tetraspanin 

superfamily which is implicated not only in a broad range of physiological processes, but also in 

pathological situations such as cancer invasion and metastasis [7]. 

Conclusion 
We concluded that ibuprofen could enhance metastasis of Hela cells. This negative side effect of 

ibuprofen could be likely due to the downregulation of a metastatic suppressor, CD82. Notably, 

our findings do not deny the importance of ibuprofen as an anticancer treatment, as ibuprofen has 

direct and strong cytotoxic effects on tumor cells in several previous studies. Further investigations 

could reveal the mechanism of ibuprofen-induced metastasis, leading to the enhanced efficacy of 

ibuprofen in cancer treatment.  
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