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The mammalian medial temporal lobe is capable of gen-
erating synchronous rhythmic activities in isolation. For
example, brain slices prepared from patients with tempo-
ral lobe epilepsy, as well as slices prepared from normal
monkey hippocampus, exhibit spontaneous, IPSP-based
rhythmic field potentials that have frequencies of between
0.5–3 Hz. These inhibitory rhythmic activities are medi-
ated by GABA-A receptors, and culminate from the net-
work activity of local GABAergic inhibitory interneurons.
Analogous spontaneous population rhythmic activities of
0.5–4 Hz are also evident in the isolated rodent hippoc-
ampus. These IPSP-based population activities are
referred to as spontaneous rhythmic field potentials
(SRFPs), as they are readily detected with conventional
extracellular recordings. Several lines of evidence suggest
that the SRFPs are of physiological significance. The SRFPs
spread from the hippocampus to subicular and entorhinal
cortical areas, and their frequencies and regional spread
are similar to hippocampal electroencephalographic irreg-
ular activities that occur in behaving animals during slow
wave sleep and wake immobility. In addition, the SRFPs
appear during the 2nd postnatal week and then persist in
adulthood. Such development profile is in keeping with
activity-dependent modifications of hippocampal net-
works. Moreover, field rhythms similar to SRFPs have
been shown to regulate memory-related synaptic plastic-
ity such as long-term potentiation. It remains to be
explored whether SRFPs can be used as a neurophysiolog-
ical marker for detecting disease-related alterations in hip-
pocampal networks.

Rett syndrome is a neurodevelopmental condition caused
by loss of function mutations within the gene encoding
methyl-CpG-binding protein 2 (MeCP2). While a subtle
decrease in synaptic activity has been found in Mecp2-defi-
cient mouse cortical and hippocampal neurons, it
remains to be determined whether or how these changes
affect the network activity of the Mecp2-deficient brain. To
address this issue, we examined the SRFPs in conventional
hippocampal slices via extracellular and whole-cell patch
recordings. We found that although SRFPs were present in
Mecp2-deficient slices, their frequency was significantly
reduced. This reduction was not associated with signifi-
cant alterations in the intracellular correlates of SRFPs, but
was associated with diminished glutamate receptor-medi-
ated excitatory activities in individual hippocampal CA3
neurons. The diminished excitatory drive appears to con-
tribute to the slow SRFPs in the Mecp2-deficient hippoc-
ampus, as pharmacological attenuation of glutamate
receptor activity was sufficient to induce similar slow
SRFP activity in wild type slices. However, high frequency
electrical stimulation of CA3 circuit in Mecp2-deficient
slices did not reverse the slow SRFP phenotype, but rather
induced excitatory, sharp wave like population events that
were not observed in wild type slices. Taken together, our
data indicate that the Mecp2-deficient hippocampus dis-
plays a reduction in basal glutamatergic activity in the
CA3 recurrent network, that this reduced activity provides
insufficient drive to the GABAergic inhibitory interneuro-
nal network that establishes the normal SRFP frequency,
but that there is a narrow window of tolerance for the
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Mecp2-deficient hippocampal network to excitatory stim-
ulation.
Page 2 of 2
(page number not for citation purposes)

http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

