Learning to give up! The contribution of the dopaminergic system to extinction
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INTRODUCTION

« Extinction depends on the probability of getting the reward [1].

« A potential neural substrate that could account for this
phenomenon is the ventral tegmental area (VTA) in the
midbrain. Previous studies have shown that dopamine neurons
inthe VTAare involved in coding the values of rewards delivered

the expectation of rewards

associated with a cue. VTA is also involved in reward related

with different probabillities,

motivation [2,3].

« We hypothesize that VTA plays a role in probability-dependent
resistance to extinction.

METHODS

Behavioral experiment

Acquisition session

Trial#  Pellet # Extinction
ria elle .
constant constant Session
25% 20(5) 80 (20) No time Until the rat
50% 20(10) 40(20)  9ap makes no
75% 20(15) 27 (20) attempt for 5
100% 20 (20) 20 (20) consecutive trials

Inactivation/activation ofthe VTA

Behavioral Experiment

VTA inactivation/activation

Rat behavioral experiments gave consistent results Probability dependent resistance to extinction did

with human behavioral studies not depend on the number of acquisition trials
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VTA Inactivation increased resistance to extinction
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In trial # constant task, resistance to extinction was
significantly dependent on reward probabilities. (N = 12)
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No significant difference among different probabilities
foundin the pellet # constanttask.(N=9)

VTA activation decreased resistance to extinction
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CONCLUSIONS

« Rats showed higher resistance to
extinction when rewards were delivered
with intermediate (50% and 75%)
probabilities during acquisition. This
phenomenon was not related to the
number of acquisition trials.

« |nactivation of VTA neurons increased
the resistance to extinction and activation
of VTA neurons decreased this resistance.

« The maximum change in firing rate of
putative dopamine neuron was realized for
intermediate probabilities (50% and 75%).

« [These results suggest that dopamine
neurons in the VTA are involved in
extinction after tasks where the delivery of
reward is probabilistic. The activity of
these neurons is related to the probability
of reward delivery.
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