
  

 

 Abstract— Aspirin is today widely used to lessen mild pain and 

fever, reduce inflammation and prevent heart attacks and strokes. 

The reports indicate that aspirin also has anticancer effects. This 

study was exerted to determine the effects of aspirin on proliferation 

of normal kidney (HEK) cells in cell culture. In this laboratory 

experimental study, HEK cells were exposed to 10mg/ml, 1mg/ml, 

0.1mg/ml, 0.01mg/ml and 0.001mg/ml of aspirin in cell culture. 

After 48 hours, the viability of HEK cells was examined using MTT 

assay. The data was analyzed using ANOVA. Our findings show 

that viability of HEK cells decreased significantly when exposed to 

10mg/ml of aspirin. Other doses of aspirin resulted in increased 

viability. Our findings show that aspirin has anti-proliferative 

effects against HEK cells only in lower dose. 
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I. INTRODUCTION 

SPIRIN is a common painkiller first introduced by the 

drug and dye firm Bayer in 1899. [1] It is classified 

among the nonsteroidal antiinflammatory drugs 

(NSAIDs) that causes several different effects in the body, 

mainly the reduction of inflammation, analgesia (relief of 

pain), the prevention of clotting, and the reduction of fever. 

[2] It is on the WHO Model List of Essential Medicines, the 

most important medications needed in a basic health system. 

Salicylic acid, the active ingredient of aspirin, was first 

isolated from the bark of the willow tree in 1763 by Edward 

Stone of Wadham College, University of Oxford. It is one of 

the most widely used medications in the world. Aspirin is also 

used long-term, at low doses, to help prevent heart 

attacks, strokes, and blood clot formation in people at high 

risk of developing blood clots. Low doses of aspirin may be 

given immediately after a heart attack to reduce the risk of 

another heart attack or of the death of cardiac tissue. It may be 

effective at preventing certain types of cancer, 

particularly colorectal cancer. The main side effects of 

aspirin are gastrointestinal ulcers, stomach bleeding, 

and ringing in the ears, especially with higher doses. While 

daily aspirin can help prevent a clot-related stroke, it may 

increase risk of a bleeding stroke. In children and adolescents, 

aspirin is not recommended for flu-like symptoms or viral 

illnesses.[1]-[4] Aspirin is used in the treatment of a number 

of conditions, including fever, pain, rheumatic fever, and 

inflammatory diseases, such as rheumatoid 

arthritis, pericarditis, and Kawasaki disease. [5] It is an 
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effective analgesic for acute pain, but is generally considered 

inferior to ibuprofen for the alleviation of pain because aspirin 

is more likely to cause gastrointestinal bleeding. It is an 

important part of the treatment of those who have had 

a myocardial infarction. [6] 

 Human Embryonic Kidney 293 cells, also often referred to 

as HEK 293, HEK-293, 293 cells, or less precisely as HEK 

cells, are a specific cell line originally derived from human 

embryonic kidney cells grown in tissue culture. HEK 293 

cells are very easy to grow and transfect very readily and have 

been widely used in cell biology research for many years. 

They are also used by the biotechnology industry to produce 

therapeutic proteins and viruses for gene therapy. HEK 293 

cells were generated in 1973 by transformation of cultures of 

normal human embryonic kidney cells with 

sheared adenovirus 5 DNA in Alex van der Eb's laboratory in 

Leiden, The Netherlands. [7]  

 Recent studies show that aspirin has also anti-cancer 

effects. This study was exerted to determine the effects of 

aspirin on proliferation of HEK cells in cell culture. 

II. MATERIAL AND METHODS 

 In this laboratory experimental study, Aspirin was prepared 

as powder and different concentrations of aspirin (10 mg/ml, 

1 mg/ml, 0.1 mg/ml, 0.01 mg/ml,0.001mg/ml) were used in 

our study.  

 We used MTT assay in this work to determine the effects of 

aspirin on HEK cells viability in cell culture. Briefly, the 

procedure was continued and carried out in the following 

steps: 

 Day One: 100μl of cells was added into each well (96 well 

plate) and incubate at 37 with 5% co2 overnight. 

Day Two: The media was removed and drug suspension was 

added and incubated at 37 with 5%co2 overnight. For control 

10%FBS was added to media  

Day Three: drug suspension was removed from media, 

20μl MTT was added to each well and incubated for 4 hours 

at 37oC. 150 μ isopropanol was added and covered with 

tinfoil and agitate cells on orbital shaker for 15 min. 

Absorbance was read at 570nm with a reference filter of 630 

and recorded.  

Statistical significance was evaluated by one-way analysis 

of variance (ANOVA) using SPSS 19. Differences with 

P<0.05 were considered significant. 

III. RESULTS 

 Figure I shows the viability of HEK cells in response to 

different doses of aspirin. 
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Fig I. Viability of HEK cells in response to different doses of 

aspirin in cell culture. 
 

 Our findings show that viability of HEK cells decreased in 

response to 10mg/ml of aspirin. However, viability of HEK 

cells increased in response 0.01,0.1,1mg/ml of aspirin.  

IV. DISCUSSION 

Our results indicated that proliferation of HEK cells are 

reduced in response to high dose of aspirin, however, low 

doses of aspirin had no effect on proliferation of HEK cells or 

might have enhancing effects on proliferation of HEK cells.  

Studies show that aspirin may influence proliferation of cells 

including cancer cells.[8],[9]  Studies also suggest that 

exposing cells to low nontoxic aspirin dosages could induce 

gene expression alterations that may lead to the efflux 

transporter protein over-expression, thus increasing cellular 

detoxification of aspirin[10] ; according to which it is 

expected that low doses of aspirin not to impair normal cells 

growth and functions. It has also been shown that aspirin is 

more effective than diclofenac against the growth of 

rhabdomyosarcoma cell line. [11] Recent studies suggest that 

aspirin might provide therapeutic benefit in the adjuvant 

treatment of certain forms of cancer. [23], [24]  

V. CONCLUSION 

We have shown that high dose of aspirin has impairing 

effects on normal kidney cell proliferation in cell culture.    
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