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During the first weeks of postnatal development, neurons undergo morphological changes, and the number
of ion channels in the membrane increases [1]. These changes affect neurons electrophysiological properties
[2], which determine the ability to receive, process, and encode information. Most of the electrophysiological
studies of hippocampal development have been performed with rats, and the electrophysiological maturation
of mouse hippocampal CA1 pyramidal neurons remains unknown. Moreover, studies suggest that there are
possible sex differences in brain development [3, 4], which may affect electrophysiological profiles as well. Our
aim was to evaluate the electrophysiological properties of hippocampal CA1 pyramidal neurons during postnatal
development in different sex mice.

Wild-type mice of different sexes and ages (5 to 21 postnatal days) were investigated in this study. Electrical
activity of hippocampal CA1 pyramidal neurons in acute mouse brain slices was recorded using the patchclamp
whole cell configuration method. From the recordings, passive and active membrane electrophysiological prop-
erties were evaluated.

Results of investigating passive membrane properties showed that during the first three postnatal weeks,
in both females and males, the resting membrane potential of mice hippocampal CA1 pyramidal neurons did not
change, while input resistance and membrane time constant decreased. There were changes in active prop-
erties as well: threshold of action potential hyperpolarized, width decreased and amplitude, maximal upstroke
and downstroke velocities increased. Spike-frequency adaptation resulted in an increase of action potential
width, a decrease of maximal upstroke and downstroke velocities, and a depolarization of the threshold in all
age and sex groups. However, the changes of action potential width during spike-frequency adaptation became
less pronounced with age.

In conclusion, our findings indicate that the passive and active electrophysiological properties of mouse
hippocampal pyramidal neurons change during the first three weeks of postnatal development, resulting in a
faster response to a stimulus and generation of action potential series of higher frequency. That may lead to
more effective information processing in the mature brain.
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