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Experience of Pain: functional changes induced by chronic pain in 

the neuronal circuits of reward and aversion 
 

Results: 
 

This research project aims at understanding the alterations that occur following the onset of 

prolonged and stressful pain conditions, in the connectivity of brain areas that process rewarding 

and aversive stimuli and in areas critical for learning and memory. 

For achieving our goal we use a combination of novel decision-making and working-memory 

operant tasks together with state-of-the-art multielectrode neurophysiology recordings in awake 

freely moving animals. In a typical experiment we chronically implant 16-32 tungsten 

microwires in up to 4 brain areas. 

The results of this project showed that: 

     a) the neuronal firing rate in the orbitofrontal cortex was correlated with the probability of 

choosing a low versus high-risk food reward in each trial, and that chronic pain reduced the 

fraction of risk-aversive neurons; 

     b) neuropathic pain induces an increase in the number of place fields encoded by 

hippocampal neurons; 

     c) chronic pain changes the circadian behavioral state leading to a disruption of sleep patterns, 

and that there was a large decrease in the functional connectivity between the somatosensory 

cortex and somatosensory lateral thalamus;      

     d) pain increases neuronal activity in the amygdala triggering a decrease in prefrontal 

activation and impairing decision-making; 

     e) pain induces an impairment of working memory performance, decrease in single neuron 

activity in the mPFC, and reduction in the frontohippocampal connectivity correlated with 

correct performance. 

     f) congenital lack of pain in Prrxl1 KO mice causes a behavioural and neurophysiological 

pattern of brain activity that is the inverse of what we observed in animals with either 

neuropathic or inflammatory chronic pain. 
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