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Effects of intravenous anesthetics on voltage-dependent Na" channel in hippocampal
CA3 neurons
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Effects of intravenous anesthetics on voltage-dependent
Na" channel in hippocampal CA3 neurons

Toshinori ONOSHITA, Shouhei FUKAMACHI, Takashi YUKIHIRA,
Tetsuko TANAKA, Min-Chul SHIN

There are many reports about the theories of anesthetics mechanisms, though the mechanisms
are unclear. Therefore, effects of intravenous (ketamine, pentobarbital, and propofol) anesthetics
were examined on voltage-dependent sodium current (Iv,) recorded from cell body of dissociated
single rat hippocampal CA3 neurons. Ix. was evoked by a depolarizing step pulse with 10 ms
duration in dissociated CA3 nerons from holding potential (Vi) of =70 to -20 mV. In the present
results, ketamine, pentobarbital, and propofol inhibited Iy, in a concentration-dependent manner,
respectively. The inhibitory effects estimated from ICs values of intravenous anesthetics on Iy,
were in the order of propofol (0.045 mM) > pentobarbital (20 mM) > ketamine (3.8 mM). In
summary, the present study has shown that both intravenous anesthetics did not affect on
voltage-dependent Na" channels at their clinically relevant concentrations at all. These results
suggest that clinical concentrations of intravenous (ketamine, pentobarbital, and propofol)
anesthetics may be act more strongly on different sites such as the post synaptic or presynaptic
receptors of inhibitory (GABA) or excitatory (glutamate) than the voltage-dependent Na*
channels.

Keywards : voltage-dependent Na" chunnel, intrave nous anestretics, hippocampal CA3 neuron rat



