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Elucidating the autism pathogenesis through brain networks of "theory of mind"
and modeling autism in non-human primates
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Human neuroimaging studies using various false-belief (FB) attribution tasks

have revealed relationships between theory of mind (ToM) and brain networks, including the medial
prefrontal cortex (mPFC). In the present study, we examined whether there was causation between
neuronal activity in the macaque mPFC and the spontaneous gaze bias to FB targets. We injected
hM4Di, an inhibitory DREADD , into the mPFC. We chemogenetically inactivated the mPFC using
clozapine N-oxide, a specific ligand to hM4Di. We found that chemogenetic deactivation of the mPFC
with CNO injection in monkeys expressing hM4Di specifically altered the gaze bias to the FB target.
Thus, our results indicate that neural activity in the macaque mPFC plays a causal role in ToM.
These findings suggest the novel possibility that macaques implicitly attribute mental states to
others via the operation of neural circuits that are shared with humans, in which the mPFC plays a
pivotal role.
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