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Abstract 
Background and Aim:Studies have shown that androgens can be associated with the proliferation 

of cancerous lung cells. However, the cellular and molecular mechanism of androgens action on 

proliferation in cancer cells of lung cancer is unclear in many cases. The aim of this study was to 

investigate the cytotoxic effects of testosterone on lung cancer cells.  

Methods: In this laboratory-experimental study, lung cancer cells were divided in to control, and 

cells exposed to 125, 250, 500, and 1000 µg/ml of testosterone. MTT assay was used to determine 

cytotoxic effects of the testosterone.  

Results: Exposure of lung cancer cells to 1000 µg/ml of testosterone resulted in significant 

decrease in viability of lung cancer cells compared with control group.  

Conclusion: Our findings show that testosterone prevent Lung Cancer Cells Proliferation. 
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Introduction  
Lung cancer is one of the most common cancers worldwide and the leading cause of cancer death 

in the world. There are estimated to be about 1.8 million new cases and 1.59 million deaths across 

the world in 2012. Lung cancer, also known as lung carcinoma, is a malignant lung tumor with 

uncontrolled cell growth in the lung tissue. This growth can develop into adjacent tissues and other 

parts of the body through metastasis. The two main forms of lung cancer are small lung carcinoma 

(SCLC) and non-small cell lung carcinoma (NSCLC). Common symptoms are: cough (including 

coughing up blood or bloody mucus or Hemoptysis), weight loss, shortness of breath and chest 

pain. The vast majority of causes of lung cancer are tobacco smoking for a long time and 10 to 15 

percent are those who have never smoked. These factors are often due to the combination of 

genetic factors, radon exposure, asbestos, secondhand smoke, and other air pollution agents. Lung 

cancer may be seen on chest radiography and biopsy is done to confirm the diagnosis. Treatment 

and long-term outcomes depend on the type of cancer and stage of illness and general health of 

the patient. The majority of cases are incurable. Common therapies are surgery, chemotherapy and 

radiation therapy. NSCLC is often treated with surgery, And SCLC often responds with 

chemotherapy and radiotherapy (1). An androgen is any synthetic or natural hormone that regulates 

the development and maintenance of male features includes; embryonic development of primary 

male sexual organs and the development of secondary sexual characteristics in puberty, in 

vertebrates by androgen receptors. Androgens are synthesized from cholesterol. The androgens are 
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mainly synthesized in the testicles and ovaries and also in the adrenal glands. Testosterone is the 

major circulating androgen in men. Although androgens are known as male sex hormones, women 

also have them, but to a lesser extent. Androgens are the precursor to estrogen in both men and 

women. The biological roles of androgens include: the formation of testicles, male puberty in the 

development of secondary sexual traits, spermatogenesis and fertility, and increased muscle and 

bone volume (2). Recent studies have shown that there is a link between hormones and cancer (3). 

Later reports revealed that sex hormones play a role in the tumor of the larynx (4).  Especially, the 

level of estrogen in the lung cancer tissue is higher than the control and plays a role in the 

development of lung cancer (5). Studies indicate that sex hormones play a role in the growth and 

metabolism of lung cancer cells (6). Research indicates that dihydrotestosterone has a role in 

metastatic breast cancer (7). Previous studies have shown that cancer patients had a lower level of 

biologically active testosterone (8). In contrast, there are reports indicating that 

increased dihydrotestosterone, is associated with the increased incidence of lung cancer in the 

coming decades in the aging population (9). Considering the importance of examining lung cancer 

also serious complication of lung cancer, which impose diverse burden on patients (10) and as well 

as limitation of already; we investigated the effect of testosterone on lung cancer cells regarding 

androgens may prevent lung cancer cell proliferation.  

Materials and Methods 
In this laboratory-experimental study, lung cancer cells were divided in to control, and cells 

exposed to 125, 250, 500, and 1000 µg/ml of testosterone. MTT assay was used to determine 

cytotoxic effects of the testosterone. Data analysis was carried out using ANOVA and student’s t-

test.  

Results 
Exposure of lung cancer cells to 1000 µg/ml of testosterone resulted in a significant decrease in 

viability of lung cancer cells compared with the control group; however, viability of lung cancer 

cells did not significantly change when exposed to 125, 250 and 500 µg/ml of 

testosterone (Figure1). 

 
Fig. 1. Viability of lung cancer cells exposed to 125, 250, 500and 1000 µg/ml of testosterone. 

* indicates significant difference compared with the control group. (***: P<0.001). 
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Discussion 
In our study, we reported cytotoxic effects of testosterone on lung cancer cells. In line with our 

study there are other reports indicating that testosterone prevents the proliferation of cancerous 

lung cells. Previous studies have shown that cancer patients had a lower level of biologically active 

testosterone (8). Research reports revealed that androgenic pathway manipulation in patients with 

lung cancer has been associated with better survival (11). Research studies indicate that 

reduced sex hormone levels seem to be related to lung cancer (12). In contrast with our study, 

studies have demonstrated that high levels of testosterone may be associated with lung cancer 

(13). As a result, it can be noted that androgens may prevent lung cancer cell proliferation. 

Conclusion 
Our findings show that testosterone prevent Lung Cancer Cells Proliferation. 
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