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SUMMARY
Colon cancer at the gastrointestinal track system is the second most commonly death cause of
cancer after the lung cancer. Malnutrition such as a high fat, alcohol or red meat intake,
obesity, smoking, lack of physical exercise are major risk factors of colorectal cancer .
Because of the high incidence of colon cancer in world population, it is necessary to develop
new therapeutic strategies and to reveal the molecular mechanisms. Cell proliferation is
increasing depending on the genetic modification in epithelial cells of colon mucosa and it is
related with cellular activities such as amine derivative polyamines.
Polyamines (putrescine, spermidine, spermine) have important roles at DNA stabilization and
cell division. Earlier studies have shown that over expression of the biosynthetic enzyme
ornithine decarboxylase trigger the carcinogenesis, in collaboration with oncogene c-Myc.
While polyamine biosynthesis is increasing in cancer cells, they cannot exclude from the cell
because of the problems occurring at polyamine catabolic pathway and they stay within the
cell and induce carcinogenesis. In recent years researchers trying to activate the intracellular
polyamine catabolic pathway as an anticancer strategy and they showed that some
chemotherapeutic agents can provide this. It is possible to inhibit the cellular polyamine
production by activating their catabolism. One of the polyamine catabolic pathway enzyme
spermidine-spermine acetyl transferase (SSAT) supply interconversion by acetylating
polyamines and provide acetylated substrates to an other catabolic enzyme, polyamine
oxidase (PAO), which is going to realize the oxidation procedure and exclude them from the
cell; therefore inhibit the polyamine accumulation. Recent studies revealed that
chemotherapeutics causing decrease in polyamine levels, by activating the polyamine
catabolism, could also trigger apoptosis.
One of the problems of the anticancer theprapy strategies is acquired drug resistance
mechanisms in tumor cells. There are several factors leading to resistance against drugs.
The disabilities of drug to inhibit cell survival signaling or overexpressions of survival factors
could be stated as examples of acquired resistance. MAPK protein family is one of the major
signalling pathways inducing cell survival and proliferation through transcription factors, like
AP-1 or c-Myc. The other main survival pathway is driven by PI3K/AKT. This pathway
transmits the cell proliferation signal by inhibiting FOXO transcription factor family members
xiii

which have role in the activation of apoptotic cell death. There are also additional
transcription factors initiating the target gene expressions which play role in cell division.
Epibrassinolide (EBR), a member of plant growth regulator family stimulate the plant
growth. EBRs are natural polyhydroxy steroids present in all vertebrates and they are similar
to steroid hormones that stimulate cell growth. Several studies revealed their growth effects in
plants, but their roles in mammalian cells are unclear yet. The EBRs inhibitory effects on
proliferation in different cancer cell lines established by Malikova et al. (2008). They also
revealed that EBR induce apoptosis by effecting cell cycle.
In this study, it has been determined that EBR trigerred mitochondria-meditated and caspasedependent apoptosis by modulating Bcl-2 family members in HCT 116 and HT 29 colon
cancer cells with different genetic characteristics. EBR-induced apoptosis was found related
with polyamine catabolism in each cell line. In addition, EBR treatment was able to inhibit
PI3K/AKT signalling pathway and induce FOXO3a-mediated and Bim-activated apoptosis. In
the same time, it has been also found that MAPK pathway was activated in response to EBR
and its downstream target, c-Myc, the transcription factor responsible for polyamine
metabolic enzyme transcription ornithine decarboxylase (ODC) was downregulated. Finally,
our data suggested that EBR-induced apoptosis was p53-independent.

xiv

