
Accepted Manuscript

Title: Striatal dopamine and the temporal control of behavior

Authors: Benjamin J. De Corte, Lucia M. Wagner, Matthew S.
Matell, Nandakumar S. Narayanan

PII: S0166-4328(18)30408-X
DOI: https://doi.org/10.1016/j.bbr.2018.08.030
Reference: BBR 11554

To appear in: Behavioural Brain Research

Received date: 18-3-2018
Revised date: 8-8-2018
Accepted date: 9-8-2018

Please cite this article as: De Corte BJ, Wagner LM, Matell MS, Narayanan NS, Striatal
dopamine and the temporal control of behavior, Behavioural Brain Research (2018),
https://doi.org/10.1016/j.bbr.2018.08.030

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.bbr.2018.08.030
https://doi.org/10.1016/j.bbr.2018.08.030


Striatal dopamine and the temporal control of behavior 

Benjamin J. De Corte1, Lucia M. Wagner1,2, Matthew S. Matell3, and Nandakumar S. 

Narayanan1 

 
1   Department of Neurology, The University of Iowa, Iowa City, IA, 52242, USA 
2   St. Olaf College, Northfield, MN, 55057 
3   Department of Psychology, Villanova University, Villanova, PA, 19085 

 

Word Count: 3177 

Tables:  0 

Figures: 2 

References:  25 

 

Declarations of Interest: 

None 

Highlights 
1. Striatal dopamine modulates how behavior is guided by the passage of time 
2. Dopamine tunes striatal output via D1 and D2 type dopamine receptors 
3. We show that striatal D1 vs. D2 receptor blockade differentially impacts timing 
behavior 
4. Effects were larger in the dorsomedial striatum, relative to the dorsolateral striatum 

Abstract 

Striatal dopamine strongly regulates how individuals use time to guide behavior. Dopamine acts 

on D1- and D2- dopamine receptors in the striatum. However, the relative role of these receptors 

in the temporal control of behavior is unclear. To assess this, we trained rats on a task in which 

they decided to start and stop a series of responses based on the passage of time and evaluated 

how blocking D1 or D2-dopamine receptors in the dorsomedial or dorsolateral striatum impacted 

performance. D2 blockade delayed the decision to start and stop responding in both regions, and 

this effect was larger in the dorsomedial striatum. By contrast, dorsomedial D1 blockade delayed 

stop times, without significantly delaying start times, whereas dorsolateral D1 blockade 

produced no detectable effects. These findings suggest that striatal dopamine may tune decision 

thresholds during timing tasks. Furthermore, our data indicate that the dorsomedial striatum 
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