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To unlock the mechanisms of high-order bran functions, it is absolutely essential to understand the neural 
network, which forms the structural cornerstone of the brain. This is because “without structure there is no 
function”. 
We have analyzed the neuronal network composed of GABAergic neurons in the rodent neocortex. 
Neocortical GABAergic neurons have attracted particular attention, since it has been reported that 
GABAergic neurons play a key role in higher-order brain functions including memory, and psychiatric 
disorders such as schizophrenia. I will introduce that the synaptic connections between GABAergic neurons 
are not random but specific in terms of cell types and connections sites. For instance, parvalbumin (PV)-
positive fast-spiking neurons, a major type of GABAergic neurons, displayed a compartmental organization of 
inhibitory inputs across cortical layers, with somatic and dendritic compartments of PV neurons receiving 
inhibitory inputs from different types of GABAergic neurons. 
In addition, we have engaged in the tool development to prompt the analysis of the neural network. Since the 
discovery of Golgi’s method in the latter half of the 19th century, neural circuit analysis has always carved out 
its place in history at the cutting edge of development. Now, the transparency technology, which enables 
rapid and large-scale 3-dimensional structural analysis, is being continuously developed both in Japan and 
overseas. It is expected to bring about new breakthroughs in neural circuit analysis. In particular, the tissue-
clearing method ScaleS has superior retention of ultrastructure, and it can be applied to electron microscopy. 
I will discuss new emerging trends in the field of neuroanatomy. 
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