Phase modulation of higher order thalamic relays by extrareticular GABA-ergic afferents.
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GABAergic inhibition is central to the function of the thalamus and has been traditionally attributed primarily to the thalamic reticular nucleus (nRT). Recently, a new GABAergic pathway was described in the thalamus originating in the anterior pretectal nucleus (APT). This pathway exerted powerful inhibition selectively in higher-order (HO) thalamic relays, such as the posterior nucleus of thalamus (PO) (Bokor et al., 2005).

            In order to characterize the responses of HO relays to the chemical activation of APT input in vivo we recorded unit activity simultaneously from the APT and PO and EEG from the primary somatosensory cortex (S1) in urethane anaesthetized rats. A laminar 24-channel multiunit electrode equipped with an inner cannula was used in the APT for multiunit recording and for drug administration, whereas juxtacellular recording and labeling or another 24-channel electrode was applied to record neuronal activity in the PO.

Injection of bicuculline into the APT resulted in strongly elevated firing locally that manifested as 200-300 ms long, rhythmically recurring bouts of multiunit activity in the APT. During elevated APT activity the firing in HO thalamic relays were strongly inhibited in contrast to FO relays, where neurons were able to fire during the bouts of APT activity. Examination of the crosscorrelogramms of thalamic and APT multiunit activity revealed a significant drop in PO cell firing around the zero +/- 100 ms lag of APT unit activity. In certain cases increased APT activity altered the phase relationship of relay cell firing and slow cortical oscillations.

Our data demonstrated that the activation of the APT-thalamic pathway was able to change the time relationship of firing activity of HO relays relative to cortical rhythms and to FO relays. Timing of thalamocortical patterns in HO and FO relays is able to dynamically change the way in which cortical networks can integrate thalamic inputs from different thalamic sources. 
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