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3-dimensional reconstruction of neural networks in the cerebral cortex by
using X-ray micro-CT technology
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Abstract

Neuronal circuits build our various higher brain functions. Anatomical structures of neuronal networks will
provide us with fundamental views to elucidate their information processing. We aim at developing a
three-dimensional atlas of neuronal circuits using X-ray micro-CT technology by synchrotron radiation. We
stained neurons of whole mouse brain with Golgi-Cox and cobalt method. Heavy metals including mercury
used in the method enhance X-ray absorption and phase contrast. X-ray micro-CT displayed 3D images of
fibriform axons and dendrites of various neurons. X-ray microscopy with Talbot interferometry revealed
stereographic structures of pyramidal neurons in the cerebral cortex. This observation probably serves as a
foundation for achieving the 3D mammalian brain atlas of neuronal circuits.
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Fig. 1. Reconstructed CT image of pyramidal neurons in

the mouse cerebral cortex with Talbot interferometry.
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Fig. 2. Three-dimensional rendering view of the pyram-

idal neurons in the cortical layer 2/3.
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