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The neural basis of pain empathy by pharmacological functional brain imaging and
transcranial direct current stimulation
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The purpose of this study was to identify brain networks involved in pain
empathy using a pharmacological technique. First, functional magnetic resonance imaging (fMRI) was
used to identify brain activity involved in pain empathy in healthy adults. Next, we identified
brain regions that were modified by a pharmacological technique in the subjects taking the analgesic

drug tramadol. Compared to placebo, tramadol reduced brain activity in inferior parietal lobule for
cognitive pain empathy. In addition, transcranial direct current stimulation (tDCS) was used to
validate the brain region identified by fMRI. Compared to sham condition, cathodal stimulation
condition in the inferior parietal lobule reduced brain activity in the inferior parietal lobule for
cognitive pain empathy, similar to the result with tramadol.
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