2018 2021

The role of noradorenaline in the human motor system
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Noradrenaline (NA) is known for its effect on declarative memory.
Interestingly, while the brain’ s motor structures (motor cortices and cerebellum) are also under
the influence of NA, little is known about whether/how NA affects motor learning. Using pupil
diameter, a non-invasive proxy for central NA activity, we investigated how pupil-linked arousal/NA
changes while human participants adapt their arm movements to novel dynamic environments. We found
that (a) phasic pupil dilation reflects the sensory prediction error and how surprising the error
is, and (b) baseline pupil diameter reflects subjective uncertainty (or novelty) about the
environment. We also found (c) an inverted-U relationship between pupil-linked arousal/NA and
trial-by-trial motor learning rate, indicating that too high/low NA level deteriorates motor

learning.
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