
  

 

Abstract— Testosterone mainly protects our cells from damaging 

effects of many chemicals. The main aim of this study was to assess 

the effects of testosterone on normal cell line (Hek cells) in cell 

culture. Hek cells were exposed to 0.001, 0.01, 0.1, and 1 mg/ml of 

testosterone solution. MTT assay was used to determine cytotoxic 

effects of testosterone. Our results indicated that exposure to 0.1 and 1 

mg/ml of testosterone led to significant decrease in viability of Hek 

cells compared to control cells (P<0.05 and p<0.001, respectively). 

Our finding shows that high doses of testosterone have cytotoxic 

effects on normal cells in cell culture. 

 

Index Terms— Testosterone , Hek,  Viability.  

I. INTRODUCTION 

Testosterone is a medication and naturally occurring steroid 

hormone. (1) Testosterone is made primarily by 

the testicles in males. Small amounts are also made by 

the adrenal glands and the ovaries in females.(2) As a 

medication it is used to treat male hypogonadism and certain 

types of breast cancer. It may also be used to increase athletic 

ability in the form of doping.[1] It is unclear if the use of 

testosterone for low levels due to aging is beneficial or 

harmful.(3) 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. (4) According to last studies have shown that, 

testosterone use for treatment of males with too little or no 

natural testosterone production—males with hypogonadism. 

(5) This is known as hormone replacement therapy or 

testosterone replacement therapy (TRT), which maintains 

serum testosterone levels in the normal range. Decline of 

testosterone production with age has led to interest in androgen 

replacement therapy. (6) Other studies have shown that, 
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Testosterone has been used to treat depression in men who are 

of middle age with low testosterone. However, a 2014 review 

showed no benefit on the mood of the men with normal levels of 

testosterone or on the mood of the older men with low 

testosterone. (7) Testosterone therapy may improve the 

management of type 2 diabetes. (8) Low testosterone has been 

associated with the development of Alzheimer's disease. (9,10) 

The main aim of this study was to assess the effects of 

testosterone on normal cell line (Hek cells) in cell culture.  

II. MATERIAL AND METHODS 

Different concentrations (0.001, 0.01, 0.1, and 01mg/ml) of 

testosterone were prepared and used in our study. Hek cells 

(kidney normal cell line) were purchased from National Cell 

Bank of Iran (Pasteur Institute, Tehran, Iran). Cells were 

grown and incubated in standard situation. Then, cells were 

sub-cultured into 75cm2 flasks, 96-well plates or 6-well plates. 

Testosterone 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.Analyses 

were conducted using the SPSS 20 and ANOVA.  

III. RESULTS 

Figure 1: show that the Viability of Hek cells compared to 

control group. *and ** indicates significant difference 

compared to control group (P<0.05 and P<0.001, respectively). 

 

 
Figure I. Viability of Hek cells compared to control group. *and ** 

indicates significant difference compared to control group (P<0.05 

and P<0.001, respectively). 

 

Our results indicated that exposure to 0.1 and 1 mg/ml of 

testosterone led to significant decrease in viability of Hek cells 

compared to control cells (P<0.05and P<0.001, respectively). 

High Doses of Testosterone Has Destructive Effects 

on Normal Cell Line in Cell Culture   
  

Farahmandlou N, Heydari H*, Sagharjoghi Farahani M 

4th International Conference on Advances in Agricultural, Biological & Ecological Sciences (AABES-16) Dec. 1-2, 2016 London(UK)

https://doi.org/10.15242/IICBE.C1216039 55

https://en.wikipedia.org/wiki/Medication
https://en.wikipedia.org/wiki/Steroid_hormone
https://en.wikipedia.org/wiki/Steroid_hormone
https://en.wikipedia.org/wiki/Testicles
https://en.wikipedia.org/wiki/Male
https://en.wikipedia.org/wiki/Adrenal_gland
https://en.wikipedia.org/wiki/Ovaries
https://en.wikipedia.org/wiki/Female
https://en.wikipedia.org/wiki/Male_hypogonadism
https://en.wikipedia.org/wiki/Breast_cancer
https://en.wikipedia.org/wiki/Athletic_ability
https://en.wikipedia.org/wiki/Athletic_ability
https://en.wikipedia.org/wiki/Doping_in_sport
https://en.wikipedia.org/wiki/Testosterone#cite_note-AHFS2016-1
https://en.wikipedia.org/wiki/Andropause
https://en.wikipedia.org/wiki/Hypogonadism
https://en.wikipedia.org/wiki/Type_2_diabetes
https://en.wikipedia.org/wiki/Alzheimer%27s_disease


  

IV. DISCUSSION 

According to previous studies, testosterone has effect s on 

the ultrastructure of the mouse prostate. (11) In other studies it 

has been shown that, elevated testosterone alters InsP3R type 

1-mediated intracellular Ca2+ signaling and that the prolonged 

Ca2+ signals lead to apoptotic cell death. These effects of 

testosterone on neurons will have long term effects on brain 

function.(12) Last studies have shown that, short term (3 

months) TE supplementation to healthy older men who have 

serum testosterone levels near or below the lower limit of 

normal for young adult men results in an increase in lean body 

mass and possibly a decline in bone resorption, as assessed by 

urinary hydroxyproline excretion, with some effect on serum 

lipoproteins, hematological parameters, and PSA (13) Despite 

protective effects of testosterone on many tissues in our body, it 

seems that high testosterone level may cause destructive effects 

on normal body cells. 

V. CONCLUSION 

According to our finding, high doses of testosterone have 

cytotoxic effects on normal cells in cell culture.  
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