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Chronic exposure to low-dose ionizing radiation ('¥’Cs)
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[ Urinary bladder urothelium, lamina propria }

Y Y

DNA damage ::> Inefficient DNA ::> Genetic I:">

by y-and IR repair

Y Y

instability Initiation

< Chronic inflammation >

=» ROS and RNS formation

signaling cascades

= “Landscaping tumor promoter”

activation

sumoylation processes

=> ECM, stroma remodelling

M (macrophages, endothelial cells, leukocytes)

L-arginine ﬁ» NO, O?, Peroxinitrite

= Oxidative DNA damage (8-OHdG) = Inefficient —» p53 mutations

(Kinzher et al., 1998)

=» TGF/51, FGFR3, EGFR1,2 =+ Rafl ==» MAPK
activation

=* Unscheduled ubiquitination, ==+ Unscheduled
protein degradation
(p53, p27<P")

DNA methylation

DNA repair (transitions)

=» p38 MAPK, NF-«B ==» ras-oncogene activation
Inhibition of tumor

Promotion

activation suppressor genes
=* Arachidonic Co_x2> Prostaglandins
acid (paracrine fashion)
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nscheduled regulation of cell cycle transition . .
Induction of cell proliferation atypicallcysitis
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[ Urothelial carcinoma
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