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Manganese-enhanced MRI study of empathy in mice:

Observational Fear learning induces similar brain activations as fear conditioning.
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Abstract
Empathy is the ability to internalize other people's emotive and cognitive thought states. It has been reported that mice,

like humans, show empathy towards other mice. In the observational fear learning task, observer mice were located in a

transparent box and watched other mice receiving repetitive foot shocks. Manganese-enhanced MRI (MEMRI) technique was

utilized to investigate brain regions to process fear information. Not only fear conditioning mice but also observer mice

showed the highest brain activation in the amygdala, a critical brain area for fear learning. Both groups also showed increased

activities in various brain regions such as periaqueductal grey matter, infralimbic areas, hippocampal areas, prelimbic areas

and anterior cingulate cortex (ACC). Our results suggest mice form empathetic fear by observation and display brain

activations in fear processing areas.
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