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Humans have a considerable facility to adapt their behavior in a

manner that is appropriate to social or societal context. A failure of this

ability can lead to social exclusion and is a feature of disorders such as

psychopathy and disruptive behavior disorder. We investigated the

neural basis of this ability using a customized video game played by 12

healthy participants in an fMRI scanner. Two conditions involved

extreme examples of context-appropriate action: shooting an aggressive

humanoid assailant or healing a passive wounded person. Two control

conditions involved carefully matched stimuli paired with inappropri-

ate actions: shooting the person or healing the assailant. Surprisingly,

the same circuit, including the amygdala and ventromedial prefrontal

cortex, was activated when participants acted in a context-appropriate

manner, whether being compassionate towards an injured conspecific

or aggressive towards a violent assailant. The findings indicate a

common system that guides behavioral expression appropriate to social
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We compared the neural response to shooting assailants and

healing casualties (the appropriate behavior conditions within our

video game-like context) with the neural response to matched

conditions of healing assailants and shooting casualties (inappro-

priate behaviors within our context). Significant activations in this

comparison (summarized in Fig. 2, see Materials and methods)
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It is important to note that the involvement of the amygdala-
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response might also be a consequence of the engagement of the

participant’s emotional response and amygdala activation. Al-

though memory was not tested in the current study, this

explanation would predict that this hippocampal activity would

be reflected in improved recall for these events (Cahill, 2000;

Hamann, 2001; Hamann et al., 1999).

In conclusion, our results suggest that the expression of

context-appropriate behavior in healthy participants is guided by

a common neural system including the amygdala and ventrome-

dial prefrontal cortex. These data support suggestions that

dysfunction in this system underlies the presentation of

inappropriate social behavior in some individuals (Blair and

Cipolotti, 2000; Damasio, 1994; Davidson et al., 2000; Grafman

et al., 1996). The paradigm presented here provides a way to

begin to investigate the neural bases of socially appropriate

behavior, how they fail in conditions such as psychopathy, and

how this system is affected by manipulation of the (virtual)

contexts encountered, or of the prior experience or pharmaco-

logical state of the subject.
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