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Abstract  

Background and Aim: Tolmetin is a nonsteroidal anti-inflammatory drug which is used primarily 

to reduce hormones that cause pain, swelling, tenderness, and stiffness. The aim of this study was 

to assess tolmetin cytotoxic effects on noncancerous HEK cells in vitro to find whether lower doses 

influence viability of noncancerous cells. 

 Methods: In this experimental study, non-cancerous HEK cells were divided into control (non-

treated) group and groups exposed to 0. 001, 0.01, 0.1, 1 and 10 mg/ml of tolmetin. The cytotoxic 

effect of tolmetin was measured using MTT assay. Data were analyzed using ANOVA.  

Results: HEK cells viability did not significantly changed when exposed to lower doses of 

tolmetin (0.0001, 0.001, 0.01and 0.1); however, higher doses (1 and 10 mg/ml) of tolmetin resulted 

in significant reduction in viability rate.  

Conclusion: Lower doses of tolmetin have no cytotoxic effects on noncancerous cells viability, 

indicating the safety of tolmetin regarding its effects on noncancerous cells viability.  
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Introduction  
Pain is one of the complications of cancer that patients most fear, and its multifactorial aetiology 

makes it one of the most challenging conditions to treat and Non-steroidal anti-inflammatory 

agents (NSAIDs) have long been part of the analgesic pharmacopoeia for cancer patients in mild 

to moderate pain. They are a structurally diverse group of compounds known to prevent the 

formation of prostanoids (prostaglandins and thromboxane) from arachidonic acid through the 

inhibition of the enzyme cyclo-oxygenase [1]. Tolmetin is a pyrrole, acetic acid derivative, non-

steroidal anti-inflammatory drug commonly used for the treatment of rheumatoid arthritis, 

osteoarthritis, ankylosing spondylitis and periarticular disorders [2]. It is more closely related 

chemically to indomethacin than to the phenylal kanoic acid derivatives, but lacks the indole 

nucleus present in indomethacin. 

Besides, in 1977 an investigation has been conducted which showed that the effect of Tolmetin is 

as much as aspirin in relieving the symptoms and signs of osteoarthritis of the knee. Overall, 
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Despite the incidence of gastro-intestinal side-effects did not differ significantly, aspirin produced 

significantly more side effects [3].  

In 2013 Yilmaz and et al [4] published the first report of safe use of tolmetin sodium in a preschool 

child with multiple NSAIDs and concomitant acetaminophen hypersensitivity. Although it is 

difficult to make a general recommendation depending on one case, Tolmetin sodium may be tried 

as an alternative antipyretic, analgesic, and anti-inflammatory drug in young children below the 

age of 12 with multiple NSAIDs and acetaminophen hypersensitivity. 

On the other hand, some studies have been carried out in order to reveal the anticancer activity of 

Tolmetin, namely the investigation of Dadas and co-workers in 2015. The results illustrated that 

tolmetin hydrazone has anticancer activity againts HT-29 colon cancer cell line (dose depended) 

with IC50 value of 76 µM. Tolmetin hydrazone was then used in further tests to investigate the 

apoptotic effect on HT-29 cancer cell line. Apoptosis is known to be an important mechanism of 

cancer growth and therefore, caspase 3, caspase 8 and caspase 9 enzyme levels were observed in 

apoptotic pathway. This study proves that tolmetin hydrazone triggers apoptosis using caspase 8 

pathway in HT-29 cancer cell line [5]. 

The objective of the present work is to investigate the other application of tolmetin, especially in 

assessing its cytotoxic effects on noncancerous HEK cells in vitro to find whether lower doses 

influence viability of noncancerous cells.  

 

Materials and Methods 
In this experimental study, non-cancerous HEK cells were divided into control (non-treated) group 

and groups exposed to 0.0001, 0.001, 0.01, 0.1, 1 and 10 mg/ml of tolmetin. The cytotoxic effect 

of tolmetin was measured using MTT assay. Data were analyzed using ANOVA. 

As mentioned before, in order to determine the cytotoxic effect of tolmetin and cell viability, MTT 

assay has been employed which  is  widely  used  to measure  drug  sensitivity profiles of patients  

with  hematological  malignancies  and  in  primary  screening  of  potential  chemotherapeutic 

drugs.  

The principle of the MTT assay is mainly constant for most viable cells mitochondrial activity and 

thereby an increase or decrease in the number of viable cells is linearly related to mitochondrial 

activity.  The  mitochondrial  activity  of  the  cells  is reflected  by  the  conversion  of  the  

tetrazolium  salt  MTT  into formazan  crystals,  which  can  be  solubilized  for  homogenous 

measurement.   

In the current study, we plated cells in triplicates to minimize the variability of the results. The 

volume of cells depends on the type of plate used. Each plate should contain control wells (without 

drugs) and blank wells (without cells). For some drugs that also show absorbance at the given 

wave lengths, an additional control is required of wells with medium (without cells) including the 

range of drug used.  

 

Results 
The figure 1 shows the results of the in vitro experiment carried out to determine the HEK cells 

viability. At first sight, they did not substantially change when exposed to lower doses of tolmetin 

(0.0001, 0.001, 0.01and 0.1); however, higher doses (MTT 1 and 10 mg/ml) of tolmetin resulted 

in significant reduction in viability rate.  



International Conference on BioMedical Sciences (ICBMS19) 

September 27-28, 2019 Istanbul (Turkey) 

Conference Book  
ISBN 978-600-98459-5-8 

 

 

3 

 

 

 
Figure I. HEK cells viability in the control group and groups exposed to 0.001, 0.01, 

0.1, 1 and 10 mg/ml of tolmetin. 

Another interesting point is that the dose enhancement of tometin (from 0.01 mg/ml to 10 

mg/ml) has been remained fairly stable.  

Discussion 
One of the most commonly-used drugs to alleviate acute and chronic musculoskeletal pain are 

nonsteroidal anti-inflammatory drugs. Over the last few years, nonsteroidal anti-inflammatory 

drugs (NSAIDs) have gained significant importance in cancer chemoprevention and the research 

findings have indicated that there is a relationship between NSAIDs use and lower incidence of 

cancer. This significant importance lies in the fact that not only they have striking immune-

enhancing impact on various effector elements of anti-tumor immunity, but also they reinforce the 

efficacy of different anti-cancer immunotherapeutic strategies, therefore they are now being 

considered as prospective candidates in cancer immunotherapy [6] [7].  

Diverse mechanisms have been employed by cancer cells, including extrinsic and intrinsic 

pathways to escape apoptosis. It is reported that many non-steroidal anti-inflammatory drugs 

(NSAIDs) have antiproliferative activity in tumor cells [8] [9]. Tolmetin as a non-steriodal anti-

inflammatory drug, which mainly used for inhibits prostaglandin and it has been reported to 

prevent proliferation of colon cancer cells. It was reported that tolmetin and other NSAIDs have 

effects on increasing the cytotoxic activity of the anti-cancer drugs [10]; they inhibit theb-catenin 

functions and that is why tolmetin can be used for developing new anti-cancer agents [11].  

The present study assessed the effects of Tolmetin on non-cancerous cells viability. To investigate 

the cell viability, MTT assay has been employed. The experimental observation indicated that, 

however, lower dose of tolmetin did not influence the cell viability; dose enhancement reduces the 

cell viability. Furthermore, by increasing the tolmetin (from 0.01 mg/ml to 10 mg/ml), it reached 

a plateau and did not affect the cells survivals. 

Conclusion 
Lower doses of tolmetin have no cytotoxic effects on noncancerous cell viability, indicating the 

safety of tolmetin regarding its effects on noncancerous cell viability. 
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