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In search for biological basis of cognitive functions, macaque monkeys have been 
widely used as an experimental model, mainly in anatomical, electrophysiological and 
lesion studies, whereas investigations of the human brain have mainly relied on brain 
imaging and neuropsychological methods. To integrate these two lines of investigation, a 
natural and promising approach is to make direct comparisons of brain between the two 
species not only anatomically but also functionally. 

Functional magnetic resonance imaging (fMRI) is the most widely used 
non-invasive brain imaging method in human studies, and the recent advent of this 
method in non-human primates has opened the way for making such a direct comparison 
of brain activation. Whereas most of these comparative imaging studies have been carried 
out in sensory domain such as visual system, our group have been attempting to apply 
this method to comparisons of higher cognitive functions. 

In this talk, I will present application of fMRI to comparative investigation of the 
prefrontal cortex (PFC), which is evolutionally most developed in primates among other 
mammals, and supports high-level cognitive functions. Flexible changes of behavior 
(cognitive set shifting) in adapting to current situation is one of the characteristic 
functions of the PFC. Our fMRI experiments identified brain activation related to 
cognitive set shifting in focal regions of the PFC in both monkeys and humans [1]. These 
possible functional correspondences were located in cytoarchitectonically equivalent 
regions in the posterior part of the ventrolateral PFC. 

The “comparative fMRI” presented here would be a powerful tool to elucidate 
similarities and differences of neuronal networks between humans and monkeys, and 
may provide insights into the evolution of cognitive function unique to humans. 
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