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Late effects

Radiotherapy-related effects on cognition:
 Memory — difficulties to learn new things

« Attention deficits

 Reduced stamina and patience

 More pronounced side effects in younger children

- Why?



Platforms, models

* [rradiation - in vivo and In vitro
e Cell grafting
e Cell death

 Behavior / functional assessment
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Irradiation — In vVivo

Two areas always injured by irradiation
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Stem cells and progenitors — proliferating cells
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Irradiation — In ViItro

Plastic box to obtain even side scatter in the medium
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* Cell lines
 Rodent neurospheres

« Human neurospheres
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Cell grafting

* Neural precursor cells
(syngeneic)

* Glioblastoma cells
(GFP labeled, syngeneic)
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Irradiation and cell death

Stem cells and progenitors die within hours

Active caspase-3
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Irradiation and cell death



Cell death

* Regulation of caspase activation
(Blomgren 2001 JBC, Zhu 2007 CDD)

e Regulation of AlF
(Zhu 2007 J Exp Med, Zhu 2007 CDD)

e Autophagy and p53
(Tasdemir 2008 Nat Cell Biol)

e Oxidative stress
(Zhu 2005, 2007 CDD)



IR of young mice followed by
Ischemia in adulthood
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The increased injury can only
partly be explained by direct
damage to neurogenic regions
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Behavior, functional assessment

Voluntary running after IR
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Behavior, functional assessment

Voluntary running after IR
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Neurogenesis decreased after IR
and increased several-fold after running Naylor 2008 PNAS



Behavior, functional assessment

Voluntary running after IR

Multivariate evaluation of behaviour
PLS-DA, Score Plot

Open field test:

IR caused hyperactive
behavior and this was
partly normalized by
running
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Behavior, functional assessment

IntelliCage

(www.newbehavior.com)



Behavior, functional assessment
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Behavior, functional assessment

Grafting of stem cells
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Behavior, functional assessment
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Behavior, functional assessment

IntelliCage + Social Box -
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