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研究成果の概要（和文）：この研究では、ニホンザルと人間の安静時機能的結合を比較することで、大脳小脳シ
ステムの進化を探求しました。私たちの発見は、人間の小脳が作業記憶、高次視覚、デフォルトモード、および
言語機能に関連する広範な機能回路を示していることを明らかにしました。対照的に、これらの回路はニホンザ
ルでは非常に小さいか、ほとんど存在しないことがわかりました。小脳は霊長類の脳内で大多数のニューロンを
含んでいるため、これらの発見は、小脳がもたらす計算上の利点が、霊長類の系統における人間の知性と独自の
行動の出現に重要な貢献をしている可能性があることを示唆しています。

研究成果の概要（英文）：In this study, we explored the evolution of the cerebro-cerebellar system by
 comparing resting-state functional connectivity in macaque monkeys and humans. Our findings 
revealed that the human cerebellum exhibits extensive functional circuits associated with working 
memory, higher-visual, default-mode, and language functions. In contrast, these circuits were either
 very small or negligible in macaque monkeys. Given that the cerebellum contains the majority of 
neurons in the primate brain, our findings suggest that the computational advantages provided by the
 cerebellum may significantly contribute to the emergence of human intelligence and the unique 
behaviors observed in our species within the primate lineage.

研究分野： Neuroscience
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令和

研究成果の学術的意義や社会的意義
Understanding the evolutionary emergence of human behavior holds profound scientific and social 
interest. Our research provides valuable insights into this evolutionary process and suggests that 
the enlargement of higher-level cerebro-cerebellar functional connectivity underlies this 
development.

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景 
 
 
 
The cerebellum contains the majority of the neurons in the brain (80% in humans) and contributes 
to a wide range of brain functions. However, little is known about the evolution of cerebro-
cerebellar system because of the anatomical challenge posed by its complex multi-synaptic 
circuitry (cerebro-ponto-cerebello-dentato-thalamo-cerebro).  
 
２．研究の目的 
 
The purpose of the current study was to translate the Human Connectome Project -style data 
acquisition and analysis methods for structural and functional connectivity estimations in macaque 
monkeys. These methods were then applied for comparative neuroimaging of cerebro-cerebellar 
system in macaque monkeys and humans. In addition, I developed structural and vascular imaging 
techniques to probe cortical layer structures. 
 
３．研究の方法 
 
We used high-resolution structural MRI and resting-state functional MRI (fMRI) to investigate 
cortical layer structure and cerebro-cerebral functional connectivity in macaque monkeys. Our 
findings revealed a significant expansion of higher-level functions in the human cerebellum 
compared to macaque monkeys. Additionally, I successfully developed imaging techniques to 
visualize the myeloarchitecture and vasculature of cortical layers in macaque monkeys. The choice 
to study macaque monkeys was deliberate, as it allowed for the validation of these methodologies 
against known anatomical ground-truths obtained through invasive measures of myelin and 
vasculature. 
 
４．研究成果 
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