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            Abstract
Cannabinoids impair hippocampus-dependent memory in both humans and animals, but the network mechanisms responsible for this effect are unknown. Here we show that the cannabinoids Δ9-tetrahydrocannabinol and CP55940 decreased the power of theta, gamma and ripple oscillations in the hippocampus of head-restrained and freely moving rats. These effects were blocked by a CB1 antagonist. The decrease in theta power correlated with memory impairment in a hippocampus-dependent task. By simultaneously recording from large populations of single units, we found that CP55940 severely disrupted the temporal coordination of cell assemblies in short time windows (<100 ms) yet only marginally affected population firing rates of pyramidal cells and interneurons. The decreased power of local field potential oscillations correlated with reduced temporal synchrony but not with firing rate changes. We hypothesize that reduced spike timing coordination and the associated impairment of physiological oscillations are responsible for cannabinoid-induced memory deficits.
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                    Figure 1: CB1 receptor activation decreases the power of the LFP oscillations.


Figure 2: Cannabinoid-induced decrease of theta power is independent of locomotion speed of the rat and correlates with behavioral impairment in the hippocampus-dependent, delayed alternation memory task.


Figure 3: Δ9-THC produces effects on LFP oscillations similar to CP55940.


Figure 4: Intrahippocampal injection of CP55940 decreases ripple power.


Figure 5: Cannabinoid-induced decrease of power cannot be explained by firing rate changes.


Figure 6: Cannabinoid-induced alteration of firing patterns of hippocampal cells.


Figure 7: CP55940 destroys cell assembly organization.


Figure 8: During 'flat' LFP epochs, CP55940 decreases spike synchrony while preserving average firing rates.
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