
We thank Jantz and Watanabe for reviewing our recent publication showing that 

GPi-DBS inhibits GPi activity through GABAergic afferent activation and disrupts 

information flow through the GPi (Chiken and Nambu, 2013).   

They suggested that our results might not be entirely applicable in PD as our 

experiments were performed in healthy monkeys.  We ourselves are very much 

interested in examining DBS effects in a PD monkey model by applying similar 

techniques in the near future.  They also proposed the involvement of additional 

factors, especially release of ATP from glial cells (and its metabolite adenosine), in the 

inhibition of GPi activity.  Modulatory effects of adenosine in the GPi and GPe are 

another topic to be investigated.  Finally, they pointed out a “conflict” that GPi-DBS 

suppresses GPi activity and ameliorates symptoms of dystonia, whose GPi activity is 

pathologically attenuated. Cortical stimulation, which mimics motor commands, 

induced early excitation and following long-lasting inhibition in the GPi of dystonia 

(Nambu et al., 2011, see also Chiken et al., 2008), and GPi neurons exhibited burst 

firing.  Such abnormal firing in the GPi, not simple inhibition, is transmitted to the 

thalamus and may cause dystonic symptoms.  In our paper (Chiken and Nambu, 2013), 

GPi-DBS not only suppressed GPi activity but also blocked information outflow of 

abnormal GPi activity to the thalamus, explaining the effectiveness of DBS on both PD 

and dystonia.   
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