
Abstract 

 

Premature cellular senescence is the process of permanent cell cycle arrest in response to various 

inducers, such as DNA damage, oxidative stress, chemotherapy agents, and irradiation. Senescent cells 

produce and secrete numbers of cytokines, chemokines, growth factors, which compose specific 

senescence-associated secretory phenotype (SASP). Senescence is considered to be an important barrier 

against tumor progression. On the other hand, senescent cells can also exert protumorigenic effects in 

their microenvironment. Based on this concept, the major aim of this thesis was to determine tumor cells 

senescence in terms of different inducers, namely chemotherapeutic agent docetaxel (DTX) and 

cytokines IFNγ and TNFα, and to demonstrate the role of immunotherapy in senescent cells elimination. 

Our results show that DTX-induced senescent cells can exert a tumor-promoting effect when co-injected 

with proliferating cells in mice. Importantly, we demonstrate that IL-12-based immunotherapy 

suppresses senescence-accelerated tumor growth. These results suggest that IL-12-based 

immunotherapy can be effectively used in anti-tumor therapy mainly in a case when the 

microenvironment is altered by the presence of tumor senescent cells. On the other hand, the data we 

obtained in vitro show that bystander or „secondary“ senescence can be induced by conditioned medium 

from DTX-treated senescent cells (but not from cells treated with IFNγ and TNFα cytokines). Notably, 

elevated levels of dysregulated pSTAT3 are commonly observed in several solid tumors. Further, 

persistent signaling via IL-6 and activation of the JAK/STAT signaling pathway, which can be also 

induced by genotoxic chemotherapy, is important for senescence induction and SASP control. In our 

study, we evaluated existing and new STAT3 inhibitors as potential tools for cancer treatment. Our data 

show that both proliferative and senescent murine tumor cell lines are sensitive to BP-1-102 and 

STATTIC analogues in cytotoxicity tests and pSTAT3 inhibition in a micromolar range. STAT3 

inhibitors can be a potential tool for tumor growth inhibition and elimination of the harmful effects of 

chemotherapy and increasing its effectiveness. 
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