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Abstract
In this thesis, the effects of an anesthetic agent, isoflurane, on the young brain and resulting

behavioral effects were investigated. Anesthesia is commonly used in young children during surgery
or other procedures associated with pain or discomfort. Animal studies have demonstrated serious
effects on the brain from exposure to anesthesia and recent human studies have found indications of
learning impairments following exposure to anesthesia. It is known from animal studies that
anesthetic agents can affect proliferation as well as differentiation and can lead to learning
impairments. In addition, the effects of irradiation on the young brain were investigated. Cancer is
one of the most common causes of death in children and radiotherapy is commonly used to treat
cancer (together with surgery and/or chemotherapy). During the last decades, improvements in
treatment protocols have lead to more and more children surviving their cancers. This has however
also resulted in more children experiencing long-term side effects, particularly resulting from
radiotherapy. These side effects include impaired intelligence and memory as well as attention
deficits. From animal models, it is known that irradiation cause cell death and a long term reduction
in cell proliferation in the young brain that can result in impairment on some memory tasks.

In these experiments, we have used one model of repeated isoflurane exposure and one model for
radiotherapy. The animals’ behavior was investigated using the IntelliCage system, as well as other
behavioral tests, followed by immunohistochemical analysis of the hippocampus. Isoflurane was
found to cause a reduction in cell proliferation, accompanied by a reduction in neural stem cells. No
evidence of cell death was seen, and the reason behind the reduction is therefore unknown. In
addition, less neuronal differentiation was seen following isoflurane exposure, accompanied by an
increase in astrocyte differentiation. These effects were especially clear when the young brain was
exposed. Animals that were exposed to isoflurane at a young age later developed severe and
progressive memory impairments. Following irradiation, a decrease in cell proliferation in the dentate
gyrus of the hippocampus was seen. The irradiated animals displayed learning and relearning deficits
judged by the IntelliCage analysis, but neither open field nor trace fear conditioning tests could detect
impairments.

In summary, we found irradiation-induced changes in the hippocampus and saw changes in
behavior, using the IntelliCage system, that were not detectable using other methods like open field
and fear conditioning. We also found isoflurane-induced changes that suggest that the young brain is
particularly sensitive to anesthetic agents like isoflurane and that isoflurane-anesthesia should be used
with caution, especially in pediatric patients.
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