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Neural mechanism for optimization of physiological arousal level
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Preparing for a challenging task with high stakes can increase physiological
arousal. In this case, it Is important to control reward-driven arousal while preparing for task
execution. We examined how reward stakes and driven arousal are represented in the brain. We further
verified how prefrontal cortex controls the arousal change.
As results, failure trials were characterized by increased pupil size as a function of reward
magnitude. Such failure trials were also associated with activity of the right amygdala representing
pupil dilation, and the left caudate representing reward magnitude. On the other hand, VMPFC showed
activity that was negatively correlated with arousal. Next we tested the effective network across
these three regions. This analysis showed that angdala activation was suppressively controlled by
the VMPFC only in success trials. These findings highlight the importance of the modulation from
VMPFC to amygdala in order to control arousal for successful performance.
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(Mobbs et al. 2009; Chib et al. 2012)
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, Motivation: F[4,84] = 42.596, P < 0.001, Arousal: F[4,84] = 62.499, P

<0.001, Pressure: F[4,84] = 50.666, P < 0.001, Difficulty: F[4,84] = 6.367, P < 0.001)

t[21] = 1.273, P = 0.217)
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0.039 + 0.030, one sample

(0.035 + 0.029, one sample t[21] = 1.198, P = 0.244)

)

(main effect of success/failure:
F[1,21] = 1.162, P = 0.293; interaction with time: F[10, 210] = 1.163, P = 0.105)
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(Fig. 2D: -0.582 <

tf21] = 2.059, 0.3356 < P <

0.906)
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