
Accepted Manuscript

Title: The contribution of contextual fear in the anxiolytic
effect of chlordiazepoxide in the fear-potentiated startle test

Authors: Yulong Zhao, Elisabeth Y. Bijlsma, P. Monika
Verdouw, Johan Garssen, Lucianne Groenink

PII: S0166-4328(18)30647-8
DOI: https://doi.org/10.1016/j.bbr.2018.06.035
Reference: BBR 11492

To appear in: Behavioural Brain Research

Received date: 14-5-2018
Revised date: 28-6-2018
Accepted date: 29-6-2018

Please cite this article as: Zhao Y, Bijlsma EY, Verdouw PM, Garssen J,
Groenink L, The contribution of contextual fear in the anxiolytic effect of
chlordiazepoxide in the fear-potentiated startle test, Behavioural Brain Research (2018),
https://doi.org/10.1016/j.bbr.2018.06.035

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.2018.06.035
https://doi.org/10.1016/j.bbr.2018.06.035


 1 

The contribution of contextual fear in the anxiolytic effect of chlordiazepoxide in the fear-

potentiated startle test 

 

Yulong Zhaoa, Elisabeth Y. Bijlsmaa, P. Monika Verdouwa, Johan Garssena, Lucianne Groeninka 

 

a Division of Pharmacology, Utrecht Institute for Pharmaceutical Sciences (UIPS), Utrecht 

University, Universiteitsweg 99, 3584 CG Utrecht, Netherlands 

 

Highlights 
 Chlordiazepoxide reduces both contextual and cued conditioned fear in the 

absence of non-specific drug effect. 

 The context-independent overall reduction in startle following treatment 
with zolpidem confirms its non-specific drug effects and lack of anxiolytic 
effect.  

 Training and testing rats in different contexts makes it possible to distinguish 
between cued, contextual and non-specific drug effects. 

 This approach using two contexts could be a valuable addition to the 
standard preclinical screening of anxiolytic compounds.  

 

Abstract 

This study evaluated the extent to which a reduction in contextual fear contributes to the 

anxiolytic effect of benzodiazepines in the fear-potentiated startle response. To this end, 

chlordiazepoxide, an anxiolytic often used as positive control in preclinical drug studies, and 

zolpidem, known to have sedative properties and to be devoid of anxiolytic effects, were 

tested in two contexts: the same context as training had taken place and an alternative 

context. In addition, the level of muscle relaxation was assessed in a grip strength test. 

Chlordiazepoxide (2.5-10 mg/kg) decreased the fear-potentiated startle response, 

confirming its anxiolytic activity. In addition, it dose-dependently decreased the overall 

startle response in the same, but not the alternative context, and did not affect grip 

strength, indicating that chlordiazepoxide inhibits contextual fear in the absence of non-

specific drug effects. Zolpidem (1.0-10 mg/kg) reduced the overall startle response in both 

contexts equally and decreased grip strength, indicating that its effects on fear-potentiated 

startle are due to non-specific drug effects, and not anxiolytic effects. The present findings 

show that chlordiazepoxide reduces contextual conditioned fear in the absence of non-

specific drug effects. In addition, they show that training and testing rats in different 

contexts makes it possible to distinguish between cued, contextual and non-specific drug 
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