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we propose a new method for the analysis of local field potentials (Ifps). the method allows to extract
phase-locked features from the Ifps, which do not need to be filtered. the features are represented as the
relative distance of each time point from the mean phase of the Ifps. the feature space consists of time
points with the same phase of the Ifps, rather than time points corresponding to different phases. this
property allows to create a dynamic representation of the Ifps, where the features are always changing.
as a first step, we identified features of the Ifps, extracted from the Ifps of the hippocampus (cal and
ca3) in the medial prefrontal cortex (mpfc) of rats during the active and inactive phases of the resting-
state. the Ifps were filtered using a bandpass filter at theta frequencies (6-12 hz), and then phase-locking
features were extracted from the filtered signal. the results showed that the theta-phase locking features
are higher during the inactive phase than during the active phase. also, they showed that the theta-
phase locking features changed their phase during the transition from active to inactive phase, which
was shown by the relative distance of the phase of the theta-phase locking features from the mean
phase. thus, the method allows to detect changes in the phase of the theta-phase locking features during
the transition between the active and inactive phases, in a non-stationary and nonlinear system. as a
next step, we compared the theta-phase locking features between the hippocampus and the mpfc. we
found that the theta-phase locking features were stronger in the mpfc than in the hippocampus, both in
the active and inactive phases. the findings suggest that the mpfc has an active role in the regulation of
the theta-phase locking features during the transition between the active and inactive phases of the
resting-state.
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