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Abstract

Background and Aim: One of the hypotheses of the pathophysiology of depression is the occurrence of functional
alterations in the neural networks, including the default mode network and the salient network. This study aims to
investigate the electrophysiological changes of the medial prefrontal cortex (mPFC) and the insula region of these
neural networks in an animal model of depression.

Methods: Twenty-eight male rats were divided into 4 control groups; chronic mild stress model (CMS), fluoxetine
treated model (CMS + FLX), and fluoxetine recipient (FLX). Electrodes were placed in the mPFC and insula regions.
Then, model rats were exposed to stressors every day for three weeks. The FLX group received one intraperitoneal
injection of fluoxetine daily for two weeks. Finally, rats were evaluated with forced swimming, open field, and sucrose
preference tests. Then the field potentials of the mentioned areas were recorded.

Results: CMS rats had a lower tendency to consume sucrose (p < 0.001). The CMS group had longer immobility time
compared to healthy and FLX-treated mice (p < 0.05). There was no significant difference in the field potentials in the
stress condition or under auditory stress. In both insula and mPFC regions, theta band power in the CMS group was
significantly lower than the control and CMS + FLX group (p < 0.05).

Conclusion: Chronic mild stress was able to reduce the theta frequency band in the insula and mPFC regions, and
fluoxetine reversed these changes. This study confirms the occurrence of plastic changes in brain neural networks

during depression.

Keywords: Chronic mild stress, Depression, Insula, Field potentials, Prefrontal cortex
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