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ABSTRACT Objective: To investigate altered features of the electrocorticogram (ECoG) and local field potential of the globus
pallidus of Parkinson disease (PD) rat models during rapid eye movement sleep (REM). Methods: Sprague-Dawley rats with unilateral
6-hydroxydopamine (6-OHDA) lesions were used as the model of PD. Apomorphine induced contralateral rotations in PD rat models
were examined to assure proper lesioning. Continuous video, local field potential (LFP) of the globus pallidus (GP), Electrocorticogram
(ECoQ) of primary motor cortex (M1) and the secondary motor cortex (M2) were detected simultaneously for 24 hours or more. Power
spectral densities (PSD) were computed to decompose distinct frequency components of signals recording at each electrode positions.
Coherence analysis was used to assess the coupling or synchronization of brain activity between distributed neuronal populations at each
electrode position. Results: Compared with the saline-treated rats, 6-OHDA-lesioned rats showed some differences during rapid eye
movement sleep: rhythm in the ECoGs of primary motor cortex (M1) disappeared; rthythm in the ECoGs of the secondary motor cortex
(M2) and rhythm in LFP of GP on the injected side increased; rhythm in the ECoGs of primary motor cortex (M 1) increased; rhythm in
the LFP of GP did not change. Conclusion: 6-OHDA lesions of midbrain dopaminergic neurons of rat can induce the disappearance of
rhythm and enhanced rhythm in the ECoGs of M1 and increase contralateral rhythm synchronization between the ECoGs of M1 and
M2. These abnormal rhythms may be induced by the damage of ventra tegmental area (VTA) and have relationships with rapid eye
movement sleep behavior disorder of PD.
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Fig.1 Features of EGoG and LFP of BG recorded simultaneously from rats
during rapid eye movement sleep A: Control rats,B:PD rats,Fp1 and Fp2
are ECoGs of M2, F3 and F4 are ECoGs of M1, C3 and C4 are LFPs of

GP
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Fig.2 PSD of ECoG and LFP from control rats and 6-OHDA-lesioned rats
during rapid eye movement sleep (Fpl and Fp2 are PSDs of ECoGs of
M2, F3 and F4 are PSDs of ECoGs of M1, C3 and C4 are PSDs of LFPs

from GP)
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Fig.3 Coherence between ECoG and LFP of GP from rats during rapid eye

movement sleep (Fpl-F3 left side ECoG of M2 and M1, Fp2-F4: right
side ECoG of M2 and M1 Fp1-C3: left side ECoG of M2 and LFP of GP,
Fp2-C4: right side(injectedside) ECoG of M2 and LFP of GP; F3-C3: left
side ECoG of M1 and LFP of GP, F4-C4 right side ECoG of M1 and LFP

of GP)
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