
 

Abstract 

Cancer is the most common disease, killing several million people worldwide each year. 

There are many reasons for its occurrence. The most common causes of cancer include alcohol 

and tobacco use. Nowadays, there is also a higher incidence of physical and chemical 

carcinogens that interfere with the environment. Poor eating habits and lack of exercise are also 

influential. Nowadays, thanks to good medical care, improved diagnostics and, above all, a 

number of existing vaccines, cancer is partly preventable. In the future, it is safe to say that 

cancer will increase. According to the IARC, over 19.3 million new cases will be diagnosed 

worldwide in 2020. By 2040, it is estimated that there will be another 10.9 million. 

Cystic fibrosis is an autosomal recessive inherited disease that affects 1 in 2500 

newborns in the population. The main cause is impaired function of the CFTR protein as a 

transmembrane regulator of cystic fibrosis, leading to impaired fluid transport and 

impermeability of chloride ions, with a combination of excessive sodium absorption, leading to 

reduced water content in the periciliary fluid. People with cystic fibrosis are much more 

susceptible to colon cancer, especially those who have undergone lung transplantation. In recent 

years, the treatment of patients with cystic fibrosis has improved significantly and their life 

expectancy has increased substantially. 

The main aim in this bachelor thesis was to compare the metabolism of benzo(a)pyrene 

in lung epithelial cells (NuLi-1 and CuFi-1 cell lines), in order to analyse the predisposition to 

cancer. This research has not been done before. The experiment was performed using the 

following methods: high performance liquid chromatography HPLC, mass spectroscopy, SDS-

PAGE and Western blot.  

In a first step, the cytotoxicity of benzo(a)pyrene was determined. Subsequently, the cell 

lines were incubated with BaP at 5 µM concentration for 24 and 48 h. Differences in the 

metabolism of NuLi-1 and CuFi-1 cell lines were observed, which we tried to explain by 

studying the expression of different proteins involved in the metabolism of this carcinogen. 
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