


}  CNS previously thought to be “Immune 
Privileged” 

 
}  CNS has an immune response, including 

inflammation 

}  Inflammation is complex, promotes cell death 
and healing 

}  Chronic inflammation linked to many 
neurological disorders 

(Carson et al. 2006), (Lucas et al. 2006) 



}  Inflammatory molecules are neurotoxic, 
induce apoptosis 

}  Cytokines can activate caspase-3 at sub-
apoptotic levels 
◦  Induction of caspase-3, cIAP-2 

}  Inflammation alters synapse formation, 
structure of dendrites 

(Chugh et al. 2013), (Guo et al. 2014), (Kavanagh et al. 
2014), 

(Neumann et al. 2002), (Eyre et al. 2012) 
 



}  Inflammation linked to changes in the post-
synaptic neuron  

}  Inflammation induces sub-apoptotic 
caspase-3 activity 

}  Sub-apoptotic caspase-3 activity involved in 
metaplasticity shifts 
◦  MEF2 Degradation 

(Chen et al. 2012) 



}  Question: How does inflammation in brain 
effect the plasticity of developing neurons? 

}  Hypothesis: Inflammation will induce a 
metaplastic shift in the developing neuron, 
changing its training response from 
potentiation to depression. 



}  Induce neuroinflammation into albino 
Xenopus laevis tadpoles 

}  Characterize the plasticity changes in 
inflamed neurons 



}  Measure cytokine expression in response to 
intra-tectal LPS injection 
◦  Western Blot, Quantitative-PCR 

}  Characterize training response in inflamed 
neurons 

(Jeong et al. 2010) 



}  Characterize training response in inflamed 
neurons 
◦  LPS, individual cytokine injection and control 

groups 

◦  Spaced Training and Invariant Training Paradigms 

◦  2-Photon Microscopy, Whole Brain Calcium Imaging 

◦  Training induced changes in calcium response as a 
measure of plasticity 

(Chen et al. 2012) 



}  LPS injection releases pro-inflammatory 
cytokines 

}  Decrease in light-evoked calcium response in 
LPS-inflamed neurons 

}  Variable decreases in calcium response in 
cytokine-specific groups 



}  Characterize inflammation’s effect on 
neuronal development, plasticity 

}  Mechanism of how inflammation effects 
disease progression 

}  Identification of possible pharmacological 
targets 

}  Inflammation and caspase-3 degradation of 
MEF2? 
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