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Inhibition dominates in shaping in vitro spontaneous hippocampal
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Robust spontaneous rhythms with frequencies ranging
from 0.5 to 4.5 Hz exist in in vitro rodent hippocampal
slices [1,2]. These rhythms, which we term spontaneous
rhythmic field potentials (SRFPs), are readily observed
extracellularly as periodic rises and falls in local field activities (Fig 1, upper panel). Intracellularly, this variation in
local field activities manifest as summated postsynaptic
potentials (PSPs) (Fig 1, lower panel). These SRFPs may
represent a fundamental oscillatory state that underlies
electroencephalographic irregular activities in vivo. Using
a combination of cell recordings and mathematical extraction techniques, we have quantified the mean and variances of synaptic conductances that neurons experience
during SRFP episodes. Our data consist of simultaneous
intra/extracellular recordings of five CA3 neurons and
intracellular recordings of one CA2 putative interneuron.
We find that the transition from the quiescent (Figure 1,
upper panel, parts not circled) to the rhythmic state (Figure 1, upper panel, parts circled) is associated with at least
a two-fold increase in inhibitory conductance dominance
with inhibitory fluctuations of greater than 10%. Our
results are consistent with previous observations that
SRFPs are inhibitory-based rhythms. Interestingly, we also
find that even the quiescent state for most neurons investigated is inhibitory dominant for a wide range of leak
parameters. This latter result is physiologically significant
in that the emergence of SRFPs may require a "basal" level
of inhibition. In summary, our results provide a quantified basis for understanding the interaction of excitatory

and inhibitory neuronal subpopulations in a fundamental hippocampal population rhythm.

Figure 1
Simultaneous
Spontaneous
Rhythmic
Extracellular
Activities
and Intracellular Recordings of
Simultaneous Extracellular and Intracellular Recordings of Spontaneous Rhythmic Activities. Upper panel
shows the extracellular local field potential – Spontaneous
Rhythmic Field Potentials (SRFPs) are clearly visible. The
illustrated extracellular recording is from the CA3 apical
dendritic region so that SRFP deflections are negative (downward). The bottom panel shows the simultaneous intracellular recording from a CA3 pyramidal neuron. The circled
regions are examples of SRFP episodes. The injected current
value for the intracellular trace is 0.16 nA.

Page 1 of 2
(page number not for citation purposes)

BMC Neuroscience 2008, 9(Suppl 1):P3

http://www.biomedcentral.com/1471-2202/9/S1/P3

Acknowledgements
This work was supported by NSERC and CIHR of Canada, and by an
NSERC Postgraduate Scholarship to ECYH.

References
1.
2.

Papatheodoropoulos C, Kostopoulos G: Spontaneous GABA(A)dependent synchronous periodic activity in adult rat ventral
hippocampal slices. Neurosci Lett 2002, 319:17-20.
Wu C, Luk WP, Gillis J, Skinner F, Zhang L: Size does matter: Generation of intrinsic network rhythms in thick mouse hippocampal slices. J Neurophysiol 2005, 93:2302-2317.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 2 of 2
(page number not for citation purposes)

