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Neuronal mechanisms of propofol-induced alpha rhythm in rat cerebral cortex
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The general anesthetic propofol raises frontal alpha rhythm at the dose that is
sufficient to induce loss of consciousness. However, the neural mechanisms of propofol-induced alpha
rhythm in the cerebral cortex remain unknown. Using dual whole-cell patch clamp technique, we found that
the fast-spiking cell (FS) to pyramidal cell (Pyr) connections exhibited greater enhancement of unitary
inhibitory postsynaptic current compared to FS- FS/non-FS and non-FS - Pyr/FS/non-FS connections. In
addition, triple whole-cell patch clamp recordings were performed from one FS and two Pyr which were
received inhibitory input from the FS. We found that propofol reduced the coefficient of variation of
spike timing among postsynapic Pyr during FS activation. These results suggest that propofol facilitates
Pyr firing synchrony by enhancing inhibitory inputs from FS. This synchrony of Pyr may induce the frontal
alpha rhythm that associates with propofol-induced loss of consciousness.
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