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Abstract: Cancers may be influenced by sex steroids in vivo and in vitro. This research aims to determine the 

effects of estradiol valerate on Bax gene expression level in glioblastoma (A172) cells in cell culture. A172 cells 

were exposed to cytotoxic dose (0.1 mg/ml ) of estradiol valerate solution. Real time PCR was used to measure 

Bax gene expression level. Our results indicated that exposure to 0.1 mg/ml of estradiol valerate led to 

significant increase in viability compared to control cells (P<0.05). Our findings indicated that cytotoxic dose of 

estradiol have apoptotic effects on brain tumor (A172) cells  in cell culture. 
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1. Introduction  

Glioblastoma is the most common and aggressive primary brain tumor in adults. Defining histopathologic 

features are necrosis and endothelial proliferation, resulting in the assignment of grade IV, the highest grade in 

the World Health Organization (WHO) classification of brain tumors. The classic clinical term "secondary 

glioblastoma" refers to a minority of glioblastomas that evolve from previously diagnosed WHO grade II or 

grade III gliomas [1]. 

Glioblastomas have an annual incidence of 5.26 per 100,000 population or 17,000 new diagnoses per year. 

These tumors are typically associated with a dismal prognosis and poor quality of life. Glioblastoma also 

remains a difficult cancer to treat, although therapeutic options have been improving. Optimal management 

requires a multidisciplinary approach and knowledge of potential complications from both the disease and its 

treatment [2]. 

Estrogen exhibits a broad spectrum of physiological functions ranging from regulation of the menstrual cycle 

and reproduction to modulation of bone density, brain function, and cholesterol mobilization. Despite the 

beneficial actions of endogenous estrogen, sustained exposure to exogenous estrogen is a well-established risk 

factor for various cancers [3]-[6]. 

This research was exerted to determine the apoptotic effects of cytotoxic dose of estradiol Bax gene 

expression level in glioblastoma (A172) cells in cell culture. 

2. Material and methods 

A172 cells (glioblastoma 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. Cytotoxicity of different doses of the estradiol was assayed using MTT method. 
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Real time PCR was used to measure Bax gene expression level. Analyses were conducted using the SPSS20 and 

ANOVA. 

3. Results 

MTT assay showed that 0.1 mg/ml of estradiol valerate has cytotoxic effects on glioblastoma cells. Exposure 

to 0.1 mg/ml of estradiol valerate led to significant increase in bax gene expression level in glioblastoma cells 

compared to control cells (P<0.001). (Figure I). 

 
Fig. 1: Bax gene expression level in A172 cells exposed to cytotoxic dose of estradiol compared to control group. * 

indicates significant difference compared to control group at P<0.05. 

4. Discussion 

In our study we have shown that cytotoxic dose of estradiol have apoptotic effects on brain tumor (A172) 

cells  in cell culture. It has been suggested that female sex hormones influence the development and growth of 

brain tumors, particularly meningiomas. A higher female:male ratio in some types of nervous system 

malignancies, especially during the female reproductive years[7].  

The investigations on the effects of phyto-oestrogens on various tissues have revealed that these diverse 

molecules may improve human health, particularly by protecting against certain chronic diseases [8].  It has also 

been reported that estrogen may have protecting effects against various cancers [9]-[10]. The research revealed 

that estrogen has improving effects on glioblastoma treatment [11]. 

In contrast to our findings there are reports indicating that estrogens are involved in cancer development. It 

has been shown that estrogen has critical role in development of breast cancer [12]. Greater exposure to 

estrogens may be a risk factor for thyroid cancer [13]. Further research are required to clarify whether estrogens 

have advantage in treatment of cancers, in particular glioblastoma cancer. 

5. Conclusion 

Our finding indicated that the cytotoxic dose of estradiol valerate has apoptotic effects on glioblastoma cells 

in cell culture. 
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