Recognition of gestures and motor acts: 

differential cortical and basal ganglia activation 
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Abstract
We have used functional magnetic resonance imaging (fMRI) to examine the neural substrates of the observation of different types of meaningful gestures. Twelve subjects were presented with video clips showing pantomimed performance of isolated hand or body-referred movements (including the presentation of the actor´s face) and negative, positive and neutral emotional expressive gestures. Isolated hand movements activated predominantly motor areas including the bilateral cerebellar hemispheres, the left primary motor cortex and a region located in the lateral inferior premotor cortex which was earlier described as the location of the “mirror neurons”. Body-referred movements additionally activated the inferior parietal lobe and the posterior superior temporal sulcus (STS), a region critical for the evaluation of biological motion in a social context. The classical language areas, Wernicke´s and Broca´s areas, were only activated during the observation of expressive gestures. In addition, areas relevant for emotion, such as the bilateral amygdala, the orbitofrontal lobe, the anterior temporal pole and the bilateral putamen showed a significant blood oxygenation level dependent- (BOLD) effect during the observation of expressive gestures. 

In agreement with earlier data on emotional perception and data on deficient gesture perception in patients with lesions of the putamen, the putamen may serve as a link between discriminative face recognition and emotional responding. Degeneration of the putamen might be related to an impairment in the perception and emotional rating of expressive gestures. Therefore, patients suffering from Parkinson´s disease were investigated with the same set of stimuli using fMRI. Furthermore, dopamine transporter availability was measured with [11C]Methylphenidate-Positron Emission Tomography (PET). Parkinson patients were impaired in gesture recognition and rated the emotional valence of expressive gestures significantly lower. Number of errors in recognizing gestures was negatively correlated with PET-dopamine transporter availability and the fMRI-BOLD response in the putamen during the observation of expressive gestures. Both, the fMRI-data from healthy subjects and patients with Parkinson syndrome underline the important role of the putamen as an anatomical link between facial expression recognition and processing of emotional responses. 
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