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Comparing effects of propofol and etomidate on electrophysiology properties of hippocampal

pyramidal neurons of mice
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Abstract: Objective To compare the effects of systemic intravenous anesthetics, propofol, and etomidate on membrane
characteristics and miniature excitatory postsynaptic currents (mEPSCs) of hippocampal pyramidal neurons of mice. Methods
The whole cell patch clamp technique was applied to record the hippocampal pyramidal neurons of C57 mouse. And the
responses of action potential and mEPSCs before and after the application of propofol and etomidate were compared. Results
Propofol and etomidate significantly decreased the number of action potential from 8 to 2, obviously increased the first spike
latency and interspike interval between the first action potential and the second action potential. No significant differences
were found in the peak value of action potential, and the interspike interval in propofol group was smaller than that in
etomidate group. The mEPSCs were recorded. And the analyzed results showed that propofol decreased the discharge
frequency of mEPSCs, but had no influence on current amplitude and half peak width, and that etomidate reduced the
discharge frequency of mEPSCs, decreased the postsynaptic current amplitude and increased the half peak width. Conclusion
Both propofol and etomidate inhibit the hippocampal pyramidal cell action potential spike and the spike latency of action
potential and response sensitivity. Propofol reduces the excitatory synaptic transmission by inhibiting presynaptic vesicle
release, without affecting postsynaptic, while etomidate inhibits mEPSCs of neuron by inhibiting the presynaptic vesicle
release and postsynaptic channel sensitivity.
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Fig.1 Effects of propofol and etomidate on the action potential of hippocampal pyramidal neurons

a: The current injection protocol for pyramidal cells and the action potential waveform produced by injecting current. The injection current levels were

respectively -50 pA, 300 pA, and the duration was 100 ms, with 0 pA holding current. b, c, d, e: Comparison of the AP count, the mean FSL, the ISIp

and peak amplitude in control group, propofol group and etomidate group. Con: Control group, n=49; Pro: Propofol group, n=28; Eto: Etomidate group,

n=21; AP: Action potential; FSL: First spike latency; ISIp: Interspike interval at peak value; Error bars were +SE. Compared with control group, *P<
0.05, **P<0.01. Independent-sample # Test.
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Fig.2 Effects of propofol and etomidate on mEPSCs of hippocampal pyramidal neurons

a: Three original waveform recordings of mEPSCs of hippocampal pyramidal neurons in control group,

propofol group and etomidate group (left) and averaged traces from mEPSCs of three individual cells,

normalized to their peaks (right); b, ¢, d: Comparison of the current, half peak width and discharge

frequency of mEPSCs in control group, propofol group and etomidate group. mEPSCs: Miniature

excitatory postsynaptic currents; Pro: Propofol group, n=15; Eto: Etomidate group, n=17. Error bars were +

SE. Compared with control group, *P<0.05, **P<0.01. Independent-sample ¢ Test.
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