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While the radiation effects on DNA are well known, the DNA damage and mechanisms involved in the radiation-induced 
bystander effects (RIBE) remain to be fully elucidated. C3H10T1/2 mesenchymal stem cells were analyzed in respect to RIBE 

in this work. An in vitro cell culture system was established to allow contact of the uninrradiated cells (bystander cells) with soluble 
factors delivered into the medium by the directly irradiated cells. DNA damage was evaluated by the formation of micronuclei (MN), 
which achieved a peak of 24 fold-increase upon 2Gy of radiation, similarly to the dose of 6Gy. However, the bystander cells did not 
show an increase of MN at any doses tested. The formation of γ-H2AX foci, formed to promote the repair of break sites of the DNA 
in response to radiation, was additionally evaluated. H2AX phosphorylation in directly irradiated cells was 3.5 fold-increased at the 
dose of 6Gy detected 30min after the irradiation, decreasing in the next 1h and increasing again 3h after the irradiation, which can 
be correlated to the G2/M cell cycle arrest or to an additional effort of the cells machinery to fully repair the damaged DNA. The 
responses of the irradiated cells were accompanied by an increase of reactive oxygen species. Although the DNA damage occurred in 
the directly irradiated cells, the soluble factors delivered by them did not trigger responses in bystander cell since the bystander cells 
showed no alterations in the evaluated parameters.
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