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Background: Parvalbumin (PV)-expressing GABAergic inter-
neurons in the CA1 sector of the hippocampus and in the subiculum 
comprised basket cells and axo-axonic cells targeting the pyramidal 
cell soma and the axon initial segments, respectively. They potently 
control the firing frequency and timing of pyramidal cells. In patients 
with temporal lobe epilepsy (TLE) and in animal models of TLE 
degeneration of PV-expressing interneurons in the hippocampal 
formation has been observed by us and others. The goal of this 
study was to test whether impaired function of PV-GABA 
interneurons in the hippocampal / parahippocampal region of mice 
may be causative for development of epilepsy. We specifically 
silenced PV-expressing interneurons in subregions of the 
hippocampus and investigated the effect on development of 
spontaneous seizures. 
Methods: Locally restricted stereotaxic injections of an AAV vector 
containing the GFP-tagged tetanus toxin light chain (TeLC) reading 
frame (inverted in a flip-excision (FLEX) cassette) were performed 
in mice expressing Cre-recombinase under the PV promoter. TeLC-
mediated cleavage of vesicle-associated membrane protein 2 
(VAMP2) stops vesicle fusion thereby inhibiting GABA release from 
PV-expressing interneurons. Respective viral vectors containing 
GFP alone were used for control injections. Mice were also 
implanted with transmitters for telemetric EEG recording and 
continuous video and EEG recordings were carried out for 30 (or up 
to 50) days after virus injection. 
Results: Double-fluorescence immunohistochemistry confirmed 
strong expression of TeLC in PV-expressing interneurons at the 
injection site. About 40 % of mice developed at least 2 spontaneous 
recurrent seizures within 5–30 days. The mean number of seizures 
was 2.2 ± 0.33 per week. Each seizure was preceded by several 
minutes of low-frequency population spikes. These occurred mostly 
in clusters followed by seizure-free intervals of 4–6 days. Animals 
developing no spontaneous seizures revealed a decreased seizure 
threshold upon application of pentylenetetrazole. 
Discussion: The data underline the crucial role of PV-expressing 
GABAergic interneurons for the control of principal cell firing in the 
hippocampal / parahippocampal region. We show that even a spatial-
ly restricted loss of function of these interneurons (without neuronal 
damage) can lead to the development of spontaneous recurrent 
seizures. 
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