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ABSTRACT

Radiotherapy is used in the treatment of pediatric brain tumors and is often associated with
debilitating late effects, such as intellectual impairment. Areas in the brain harboring stem
cells are particularly sensitive to irradiation (IR) and loss of these cells may contribute to
cognitive deficits. It has been demonstrated that IR-induced inflammation negatively affects
neural progenitor differentiation. Therefore, it is necessary to investigate the inflammatory
mechanism to be able to find potential treatment strategies. One moderate dose of IR to the
young rodent brain caused injuries that were detectable after several months, including
impaired growth. We have shown that IR to the developing brain induces an acute
inflammatory response. An unexpected finding was that microglia died shortly after
treatment. The consequences of IR-induced microglia loss can either be that the injury, due
to pronounced inflammation, is decreased, or that injury is enhanced due to weakened repair
mechanisms. Further investigations are needed to elucidate how the loss of microglia affects
the response to IR and brain development.

The third complement component (C3) is a key protein of the complement system which we
found to be upregulated after IR. C3 has been shown to be important for neurogenesis, and
therefore we wanted to investigate the role of complement activation after IR by using C3-
deficient mice. Interestingly, the IR-induced injury, measured as tissue loss and decrease of
proliferating cells, was not as pronounced in the dentate gyrus of C3-deficient mice as in
wild type mice. This indicates that manipulation of the complement system could be a
fruitful strategy to protect the neurogenic areas from IR-induced injuries.

We have studied functional consequences of IR to the growing brain. We saw that one dose
of IR to the young rodent brain caused behavioral changes that were detectable months and
even one year after the treatment. Furthermore, non-irradiated animals performed better than
irradiated ones in different learning tasks. Importantly, months after IR C3-deficient mice
made fewer errors in place learning and reversal learning tests than WT mice. These results
indicate that the complement system contributes to both morphological and functional IR-
induced injury in the young brain.
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