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ABSTRACT Objective: To obtain the more suitable method of brain slice experiment through comparing the methods of frozen
sections and brain slice culture. Methods: Frozen section and brain slice culture were used respectively. The differences in mouse
hippocampal neurons cell morphology, difficulty of cell membrane sealing degree, the electrophysiological properties of cells of two
kinds of brain slice processing methods were compared using whole cell patch clamp technique to find out which way is more suitable for
brain slice research. Results: Frozen section cut off part of the nerve fibers, leading to surface slices of cells swelling or necrosis. 2-3
layers of cells could be used for patch clamp recording, but it was not easy to break the sealing. Brain slice culture could make fiber
regeneration. The cell morphology was clearly visible, and the membranes were easily ruptured. The electrophysiological recording
waveform and the basic characteristics were consistent with those of frozen section, but brain slice culture has more larger on
postsynaptic cell current amplitude and higher on frequency. Conclusion: Brain slice culture can repair the damaged cell membrane and
fiber flexibility, and does not change the membrane properties. However, it can reconstruct a certain number of intercellular signal
connection to enhance cell reactivity. Therefore, cultivate slices are more suitable for the study of neurons.
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Fig.1 The recording of action potential of hippocampal pyramidal neurons in frozen section and cultivate slices

Note: A: The action potential waveform produced by injecting current for pyramidal cells and the current injection propofol. Fro: group of frozen section,

n=26; Cul: group of cultivate slices, n=28. B, C, D, E: the AP count, the mean first spike latency, the interspike interval at peak value and peak amplitude

from the group of frozen section and cultivate slices. Error bars are + SE. **, p<0.01, *, p<0.05. Independent-sample T Test.
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Fig.2 The I-V curves of hippocampal pyramidal neurons from frozen
section and cultivate slices
Note: A: Example of membrane current waveforms recorded from group of
frozen section and cultivate slices during propofol application. B: The
current-voltage functions (I-V curves) derived from the steady-state
responses in A. Open circles and open squares represent responses of
frozen section (n=17) and cultivate slices (n=19). Error bars are £ SE. C:
Comparison the current of group of frozen section and cultivate slices
when V=0mV. D: Comparison the reversal potential (Vrev) of group of
frozen section and cultivate slices when I=0mV. E: Comparison the max
current of group of frozen section and cultivate slices during 50 to 100mV

stimulus. Error bars are + SE. **, p<0.01. Independent-sample T Test.
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Fig.3 The recording of miniexcitatory postsynaptic currents of hippocampal neurons from group of frozen section and cultivate slices

Note: A: left: The recordings of mEPSCs of hippocampal neurons from group of frozen section and cultivate slices. right: Averaged traces from mEPSCs

of two individual cells, normalized to their peaks. B, C, D: Comparison the current, half peak width and frequency of mEPSCs in two groups. Fro: n=18;

Cul: n=17. Error bars are + SE. ** p<0.01;*, p<0.05. Independent-sample T Test.
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