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Breathing is an automatic, life-sustaining behavior that can also be brought under voluntary control, enabling
speech, singing, and deliberate breath regulation. How the cerebral cortex controls this fundamentally automatic

behavior, and whether this control is lateralized across hemispheres, remain unclear. To address these questions,
we developed a behavioral paradigm in which macaque monkeys voluntarily controlled the timing of inhalation.

§&:ZEEE This seminar will be given in English.

Using neural recordings and reversible inactivation, we discovered left-hemisphere dominance in the cortical
control of voluntary breathing, with the left dorsomedial frontal cortex playing a predominant role in initiating
voluntary inhalation. These findings reveal hemispheric specialization in the voluntary control of a behavior
normally driven by bilateral brainstem circuits. In this seminar, I will present these findings and discuss their
implications for the neural organization of respiratory control, including its relationship to movement and speech.
I will also introduce our recent human studies examining how anticipatory respiratory suppression precedes
voluntary action, and discuss how respiratory control may link cognitive processes to the regulation of mental
states.
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