
ABSTRACT 

 

Breast cancer is the most common malignancy among women, and the second 

most common cause of death for oncological reasons after lung cancer. Breast cancer 

is a heterogeneous group of diseases that consists of numerous morphological  

and clinical subtypes. Approximately 15% of patients suffering from breast cancer 

are diagnosed with its most severe form - triple negative breast cancer (TNBC). 

TNBC is characterized by the absence of estrogen (ER), progesterone (PG)  

and epidermal growth factor (HER2) receptors. Therefore, standard hormone 

therapies and targeted therapy directed against HER2 are excluded. The use  

of traditional cytostatics (cisplatin, paclitaxel) is limited by numerous side effects 

(bone marrow damage, severe renal failure, peripheral neuropathies), as well as  

the occurrence of resistance. Despite the fact that the therapy of patients expressing 

HER2 receptors has been revolutionized by the introduction of monoclonal 

antibodies (trastuzumab, bevacizumab, lapatinib), acquired resistance to these drugs 

is still a serious clinical problem. Therefore, research is underway to look for new 

therapeutic strategies that may find application in the treatment of cancers insensitive 

to conventional treatment regimens. A promising group of new generation cytostatics 

are histone deacetylase inhibitors (HDIs). Histone acetylation and deacetylation 

catalyzed by histone acetyltransferases (HATs) and histone deacetylases (HDACs), 

respectively, play an important role in epigenetic regulation of gene expression. 

Disturbances in the function of these enzymes can lead to the development  

of numerous cancers. In most cancer cell lines, a reduction in histone acetylation 

levels was observed due to overexpression of HDACs. However, the mechanism  

of antitumor activity and specificity of HDIs have not been fully understood.  

 Due to the existence of ambiguous and contradictory literature reports on the 

effects of valproic acid (VPA) and suberanilohydroxamic acid (vorinostat, SAHA) 

on the signaling pathways involved in the process of breast cancer cell 

carcinogenesis, the purpose of my research was to assess the potential anti-tumor 

effect of the above-mentioned HDIs, alone or in combination with the standard 

cytostatic cisplatin (CDDP) in in vitro models of breast cancer. The first part  

of my study focused on assessing the effects of VPA and SAHA (separately  

and in combination with CDDP) on proliferation, apoptosis and the cell cycle arrest 

in non-transfected breast cancer cells. Due to the fact that modeling and statistical 



assessment of the interaction between several drugs plays an important role  

in the development of treatment regimens and the use of rational combined therapy  

in patients suffering from breast cancer, I have attempted to analyze the VPA  

with CDDP and SAHA with CDDP interactions using the isobolographic method. 

Based on the available research results, that there is an increased Notch1 receptor 

activity in breast cancer, I analyzed the interaction of the above-mentioned drugs  

in self-produced genetically modified breast cancer cells with altered Notch1 

receptor activity. Due to a relationship between increased Notch1 receptor activity  

and induction of epithelial-mesenchymal transition (EMT), in the next stage  

of the study I assessed the effect of VPA and SAHA on breast cancer cells migration  

and the course of the EMT process. 

 The conducted experiments showed that both VPA and SAHA inhibited  

the proliferation and migration of breast cancer cells in a dose- and time-dependent 

manner. In addition, both HDIs individually and in combination with CDDP induced 

apoptosis and inhibited the cell cycle. The combination of HDIs with CDDP showed 

much better therapeutic effect compared to the effect obtained after using these drugs 

separately. In addition, depending on the basal expression of E- and N-cadherin  

in epithelial or mesenchymal type of breast cancer cell lines, these compounds 

induced an increase in E- and N-cadherin expression, respectively. The obtained 

results of isobolographic analyzes showed that HDIs and CDDP showed synergistic 

or additive effects in most types of breast cancer cells, as well as genetically 

modified cells with altered Notch1 receptor activity, which may indicate  

the effectiveness of this type of therapy in breast cancer. 

 Equivocal data on the impact of SAHA on the EMT process is controversial, 

and the mechanism of this process remains unclear. There is also a lack of data  

on the effects of VPA and SAHA on the Notch signaling pathway in breast cancer 

cells. Understanding the role of HDIs in inhibiting the process of carcinogenesis may 

lead to the recognition of important elements that may become the goal of a new, 

effective cancer therapy in the future. In addition, it may create the opportunity  

to develop new therapeutic methods applicable to chemotherapy for tumors 

insensitive to standard therapeutic regimens. Achievement of all assumed goals will 

not only improve the comfort of patients' lives, but also increase the effectiveness 

and safety of currently used therapeutic methods. 

 


