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DESCRIPTION
Empathy is the ability to share and understand the emotions of
others. Prosocial behavior is the voluntary action that benefits
others or society. Both empathy and prosocial behavior are
essential for human social functioning and cooperation.
However, the neural mechanisms that underlie these processes
are not fully understood. One of the main challenges in studying
empathy and prosocial behavior is to distinguish them from
other related phenomena, such as personal distress, emotional
contagion, perspective-taking, altruism, and morality. Moreover,
empathy and prosocial behavior are not unitary constructs, but
rather consist of multiple components that may involve different
brain regions and networks. According to a widely accepted
model, empathy can be divided into two main components:
affective empathy and cognitive empathy. Affective empathy
refers to the emotional resonance or contagion that occurs when
one feels what another person feels. Cognitive empathy refers to
the mental inference or perspective-taking that allows one to
understand what another person thinks or intends.

Several neuroimaging studies have identified brain regions that
are associated with different aspects of empathy. For example,
affective empathy has been linked to the activation of the
Anterior Insula (AI) and the Anterior Cingulate Cortex (ACC),
which are involved in interception, emotion regulation, and pain
processing. Cognitive empathy has been linked to the activation
of the Medial Prefrontal Cortex (mPFC) and the Temporo-
Parietal Junction (TPJ), which are involved in self-referential
processing, theory of mind, and social cognition. Prosocial
behavior can also be divided into different types, depending on
the motivation, intention, and outcome of the action. For
example, prosocial behavior can be driven by altruism (the desire
to help others without expecting anything in return), reciprocity
(the expectation of mutual benefit or reward), fairness (the
adherence to social norms or justice), or cooperation (the
coordination of actions toward a common goal).

Neuroimaging studies have also identified brain regions that are
associated with different types of prosocial behavior. For

example, altruistic behavior has been linked to the activation of
the subgenual ACC and the ventral striatum, which are involved
in reward processing and social bonding. Reciprocal behavior
has been linked to the activation of the Dorsolateral Prefrontal
Cortex (DLPFC) and the dorsal striatum, which are involved in
executive control and reinforcement learning. Fairness behavior
has been linked to the activation of the Ventromedial Prefrontal
Cortex (VMPFC) and the Posterior Cingulate Cortex (PCC),
which are involved in value-based decision making and social
evaluation. Cooperative behavior has been linked to the
activation of the Orbitofrontal Cortex (OFC) and the TPJ,
which are involved in outcome monitoring and metalizing.
Although empathy and prosocial behavior are often studied
separately, they are closely related and influence each other. For
instance, empathy can facilitate prosocial behavior by increasing
emotional arousal, motivation, and concern for others.
Conversely, prosocial behavior can enhance empathy by
strengthening social bonds, trust, and reciprocity.

Recent neuroimaging studies have revealed some common
neural signatures of empathy and prosocial behavior. For
example, both processes have been associated with increased
activity in the ACC, which may reflect a general involvement in
social cognition and emotion regulation. Moreover, both
processes have been associated with increased functional
connectivity between the ACC and other brain regions involved
in affective or cognitive empathy (such as AI or MPFC) or
prosocial motivation or decision making (such as VMPFC or
DLPFC). These findings suggest that empathy and prosocial
behavior rely on dynamic interactions between multiple brain
networks that integrate different types of information. In
conclusion, empathy and prosocial behavior are complex
phenomena that involve multiple neural mechanisms and
correlates. Understanding how these processes work at the
neural level may help us better understands how humans
interact with each other in various social contexts.
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