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There is a high concentration of urokinase plasminogen activator (uPA) in gingival cervical fluid and saliva. However, still 
not much is known about the physiological role and function of this serine protease in oral tissue. The aim of the present 

study was to investigate the effect of urokinase in DNA damage and repair process outcome after exposure to oxidative stress in 
fibroblasts derived from periodontal ligament (PDL) and to propose a new protective role for uPA in an oral cavity. To this aim, 
PDL fibroblasts were isolated from human wisdom teeth of healthy donors and were pre-incubated with urokinase or amiloride, 
a urokinase inhibitor, followed by exposure to the different concentrations of H2O2. After peroxide treatment, cells were re-
incubated with urokinase. Cell viability and apoptosis were assessed by MTT and Anexin V/PI assay, respectively. The level 
of γH2AX expression was studied as a sensitive marker of DNA damage using immune staining and flow cytometry. Alkaline 
comet assay was performed to detect DNA damage single and double-strand breaks. Our results showed that pre-incubation 
of the peroxide-treated cells with urokinase significantly increased cell viability and decreased cell apoptosis. Furthermore, 
there was a significant decreased in the expression of γH2AX after peroxide treatment in cells incubated with urokinase. 
Oxidative stress-induced DNA damage breaks were reduced in urokinase-treated groups as measured by comet assay. However, 
inhibition of urokinase with amiloride, in turn, resulted in higher level of DNA damage breaks and increased apoptotic cells 
after exposure to peroxide. The present study suggested a new protective role for urokinase plasminogen activator against 
oxidative-induced DNA damages in oral tissue. As the oral cavity is constantly exposed to the oxidative agents, decreased in 
urokinase expression in saliva might be a marker for the subsequent development of the oral injury.
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