
Introduction 

Gastrointestinal neoplasms are amongst the most frequent oncological diagnoses and causes of 

death worldwide. Gastric cancers constitute almost 8% and colorectal cancers approximately 10% of all 

diagnosed tumors. More than 90% of gastric and colorectal cancers are adenocarcinomas. Early 

diagnosis and surgical procedures have crucial role in effectiveness of these cancers’ treatment.  

Systemic therapy has a complementary role and often improves prognosis. In colorectal cancer it allows 

to maintain long-term remission and significantly slows down progression of the disease.  

 

Aims and hypotheses  

The hypothesis of the study presented in the in chapter 4.1 assumes that EOGC is a good model 

for understanding the gastric cancer oncogenesis. Comparison of EOGC and CGC features can be used 

to distinguish the modifiable points of carcinogenesis, searching for specific markers and target points 

in gastric cancer individualized therapy. 

The publication in chapter 4.2 aimed to summarize clinical features of gastric cancer and its 

epidemiology, risk factors and available treatment. 

The hypothesis of the study presented in chapter 5.1 assumes that there are fundamental 

differences in the genetics and pathophysiology of CGC and EOGC, which in the future may contribute 

to practical differentiation of these diagnoses in the aspect of diagnostics and treatment. The aim of the 

study was to find differences between EOGC and CGC in CHEK2 and TP53 gene sequences and in 

expression level of CHEK2, phosphorylated, i.e. active CHEK2 and p53 proteins. 

The study presented in chapter 5.2 discusses the role of garlic in the formation and treatment 

of gastric cancer. The hypothesis assumed that alcohol extracts of various types of garlic might be 

chremopreventive towards gastric cancer and might regulate the level of COX-2 and E-cadherin 

expression. Additionally, the study attempts to evaluate effects of garlic extracts on toxic properties of 

doxorubicin. 

Chapter 5.3 presents an analysis of whether studies regarding quality of life after CRS and 

HIPEC procedures relate to patients with metastatic gastric cancer. The hypothesis assumes that positive 

conclusions from literature studies assessing quality of life after CRS and HIPEC may not apply to 

patients with gastric cancer, because such patients constitute a marginal percentage in the analyzed 

groups of patients. 

Studies presented in chapter 6, devoted to colorectal cancer, are complementary. Their common 

aim is to determine the relationship between clinical features of patients with colorectal cancer and 

selected molecular features of tumors. The aim of the study presented in chapter 6.1 was to investigate 

the correlation between COX-2 and MUC1 expression patterns and clinicopathological factors in 

colorectal adenocarcinoma, with focus on patient survival. 



The study presented in chapter 6.2 focused on assessing the prognostic value of the  

-765 G> C polymorphism in the COX-2 gene promoter and on the relationship between this 

polymorphism and the level of COX-2 protein expression and gender. 

Methods   

The research presented in chapter 4 systematize knowledge about gastric cancer. The 

publication in chapter 4.1 analyzes and compares molecular alterations that occur in CGC and EOGC. 

The publication in chapter 4.2 presents clinical aspects of gastric cancer. 

In the study presented in chapter 5.1, the CHEK2 and TP53 genes were sequenced by NGS 

method. In the second part of the study, CHEK2, phosphorylated CHEK2 and p53 proteins were stained 

by immunohistochemistry methods and scored according to the reference point scale. The research 

results were analyzed for differences between CGC and EOGC. 

In the study described in chapter 5.2 toxicity of five garlic species extracts on gastric cancer 

cell lines MKN28 and MKN74 was assessed using MTT test. The level of mRNA expression of COX-

2 and E-cadherin genes was assessed in quantitative real-time PCR, while the level of protein expression 

by Western-Blot. Additionally, the influence of extract of selected garlic species on the cytotoxicity of 

doxorubicin in MKN74 cell line was evaluated. 

The study presented in chapter 5.3 analyzes reviews on the quality of life of patients treated 

with CRS and HIPEC procedures and available in the electronic databases PubMed / MEDLINE and 

EMBASE. Research includes tabulation and analysis of numerical data regarding the number of patients 

with particular subtypes of peritoneal surface malignancies depending on the location of the primary 

tumor. 

The methodology of the study presented in chapter 6.1 included immunohistochemical staining 

of COX-2 and MUC1 proteins, scoring of their expression according to the reference point scale and 

comparison of results with clinical data of patients. 

In the study described in chapter 6.2 the real - time PCR was used to quantify the nucleotides 

GG, GC and CC at the -765 position of the COX-2 gene promoter. Gene sequencing was performed to 

confirm real - time PCR results. 

 

  



Results and conclusions 

Analysis of the work presented in chapter 4.1 shows that there are some genetic alterations 

which are specific for ECOG, HGC and CGC and which cumulated might initiate gastric 

cancerogenesis.  

The study in chapter 4.2 shows that gastric cancer is one of the most important oncological 

problems in the world. The optimal strategy in reducing gastric cancer risk is primary prevention. 

Treatment of gastric cancer depends on the stage of the disease and includes surgical treatment as well 

as chemo- and radiotherapy, and, in the case of palliative treatment, also molecularly targeted treatment. 

The research presented in chapter 5.1 shows that among studied gastric cancer tissues, five 

genetic variants of the CHEK2 gene and nine variants of the TP53 gene were identified to occur 

independently in both CGC and ECOG. Found mutations in the CHEK2 appeared to be infrequent 

findings in gastric cancer because they were not previously described in the catalog of somatic mutations 

in cancer (COSMIC). Not all mutations found in the TP53 have been assigned in the COSMIC to gastric 

cancer. Comparative analysis of protein expression showed that CGC and ECOG differ in the expression 

of p53, CHEK1 in the cytoplasm and phosphorylated CHEK1 in cell nuclei. Some other differences in 

the protein expression were also found in subgroups distinguished according to the intensity of 

expression of each protein. Results of the study confirmed the hypothesis that CGC and EOGC differ at 

the molecular and cellular level within the studied features. 

Studies presented in chapter 5.2 result with observation that garlic can play a role in prevention 

of gastric cancer by regulating levels of COX-2 and E-cadherin proteins. In addition, it appears to be 

toxic to gastric cancer cells and to support cytotoxicity of doxorubicin. 

Results of the analysis presented in in chapter 5.3 show that in the studies about quality of life 

after CRS and HIPEC only 4% of cases are patients with metastatic gastric cancer. Such a low result 

practically means that drawing common conclusions about the positive impact of CRS and HIPEC on 

patients’ quality of life regardless of the details of the location of primary tumors is a large generalization 

that can cause misleading interpretations. 

Outcomes of the study presented in chapter 6.1 did not confirm the hypothesis about 

interdependence of COX-2 and MUC1 expression in colorectal cancers and showed no relationship 

between intensity of their  expression and age or sex of patients, tumor location and stage of the disease. 

Similarly, results the study from chapter 6.2, did not confirm the prognostic value of  765G> C gene 

polymorphism in Caucasian patients with colorectal cancers. Moreover, the polymorphism was not 

found to correlate with the intensity of COX-2 expression and gender of the patients. 

 


