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Introduction: 
The paraventricular thalamus (PVT) has been proposed to play a crucial role in brain states control including 
general anesthesia. However, no study reproduced nor measured the known modes of PVT activity: tonic or 
phasic (bursty). Besides, there is no formal pharmacological explanation for anesthetic agents’ effects on the 
PVT. We hypothesized a qualitative change from tonic to phasic electrophysiological activity of the PVT under 
GA. We further suppose that this change may be explained by a direct pharmacological effect of sevoflurane on 
the background potassium conductance g(TASK). 
Methods: 
Adult C57Bl/6 J mice were implanted with 32 channel silicon extracellular recording probe into the PVT and 
recorded during waking and sevoflurane anesthesia. Spikes were sorted, clustered and categorized into single 
spikes or bursts. We implemented a Hodgkin-Huxley model of PVT neuron incorporating the TASK potassium 
current and performed direct simulations for increasing values of the TASK conductance. 
Results: 
Multi-unit activity showed that single spikes’ mean frequency decreased from 6.60Hz during waking to 4.25Hz 
during anesthesia (p = 1.8·10−7). Bursts’ mean frequency was reduced from 0.85Hz to 0.65 (p = 2.7·10−2). Mean 
number of spikes per bursts increased from 2.40 to 2.82 (p = 1.1·10−11). The proportion of spikes that occurred 
within bursts was increased from 0.34% to 0.45% (p = 6.1·10−8). Joint interspike intervals(ISI) showed a marked 
and concordant qualitative change in PVT’s behaviour, with a single characteristic time centered around 125ms 
during waking (n=206), and a second characteristic time centered around 3.5ms appearing during GA (n=323), 
corresponding to bursts. Direct simulations increasing g(TASK) showed a transition from tonic spiking to LTS 
bursting activity. A further increase of g(TASK) led to complete suppression of activity. 
Conclusion: 
We suggest that GA can hence be explained by a a qualitative change in thalamocortical dynamics induced by 
pharmacological neuromodulation. 


