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Understanding how the circuits of the brain interact to guide behavior is a fundamental goal 

of neuroscience. Dr. McHugh`s team, in RIKEN BSI, employs a highly multidisciplinary approach 

that extends from molecules to circuits and behavior utilizing genetic approaches, in vivo 

electrophysiology and neurochemistry. Dr. McHugh`s team showed that, using transgenic mouse 

model lacking CA3 synaptic transmission, CA3 input is required for the precise temporal 

coordination of CA1 spiking (1). Furthermore, they found that CA3 pyramidal cells are necessary 

for Kainic acid (KA)-induced seizure activity. This establishes CA3 as the key locus for KA-

induced pathophysiology and will aid in designing better models and interventions to understand 

and control seizures (2). 

In a means towards understanding the hippocampal circuits, Dr. Mc Hugh`s team aimed to 

check the role of CA2 region as a regulator of network processing in hippocampus. Dramatically, 

chronic blockade of CA2 transmission led to hyperexcitability in the recurrent CA3 network, 

resulting in distinct pathophysiological states both during exploration and rest. Altogether, CA2 

plays a role in establishing the dynamic excitation and inhibition (E/I) balance required for proper 

network function (3, 4).  
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※ 本セミナーは、大学院医学薬学教育部 「脳科学特論」 の一環です。 

履修者は、レポートの提出が必要です。  

また、大学院の単位認定の対象となります。 
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