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Project summary: 
Reactions to traumatic events are extremely diverse. Some people exposed to an extreme 
traumatic event remember it without an excessive emotional response. Others, exposed to 
the same event, re-experience it continuously throughout their lives. This pathological 
reaction to trauma called post-traumatic stress disorder (PTSD) is generally accompanied by 
distress symptoms and hyperarousal associated with sleep and memory alterations. PTSD is 
often characterized by an excessive conditioned fear, an increase in functional connectivity 
between amygdala and the medial prefrontal cortex (mPFC) and a decrease in connectivity 
between the hippocampus and mPFC. Our team recently showed that rapid eye movement 
sleep (REMS) plays a critical role in regulating these pathways after contextual fear 
conditioning (CFC). We have also shown that REMS is required for CFC learning and 
consolidation. During CFC, rats emit vocalizations in the ultrasonic frequency band (22kHz). 
Ultrasonic vocalizations (USV) at 22kHz constitute an ethological marker of negative 
emotions such as anxiety. Recently, for the first time, we have discovered that rats emit USV 
at 22kHz during REMS after CFC. We propose that REMS-USV correspond to a “behavioral 
replay” of the animal's memory or dream-like experiences of traumatic events. Using an 
experimental model of PTSD, we will characterize the link between REMS-USV and anxiety 
induced by the traumatic event. We speculate that replaying during REMS, the animal's own 
USV emitted during PTSD can down-regulate anxiety. We will also determine whether REMS-
USV can restore functional connectivity between the hippocampus, amygdala, and mPFC 
after PTSD.  
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