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In vitro activation of opioid receptors in the hippocampus, located solely on interneurons, hyperpolarizes inhibitory interneurons and inhibits the release of GABA from interneuronal terminals. Therefore, the net effect of in vitro opioid receptor activation is excitation of hippocampal pyramidal neurons. In the present study we examined the effect of in vivo administration of fentanyl on synaptic transmission of CA1 pyramidal neurons studied in an in vitro slice preparation.
Male Wistar rats were treated either with saline (s) or fentanyl (f) (4x80 μg/kg s.c. every 15min). Hippocampal slices, 500 μm thick, were prepared from s- and f-treated animals, 24 hours after fentanyl treatment. Intracellular recordings were obtained from CA1 pyramidal neurons. Synaptic responses were evoked by stimulation of Schaffer collaterals.

The peak amplitude of postsynaptic fast (f-) and slow (s-) inhibitory potentials (IPSPs) was smaller in neurons from fentanyl-treated animals. The peak amplitude and duration at half amplitude of isolated f-IPSPs, recorded in the presence of CNQX (10 μM), AP-5 (10 μM), and CGP 55845 (1 μM), were also significantly smaller in fentanyl-treated animals. Conversely, excitatory postsynaptic potentials (EPSPs) evoked either in the absence or in the presence of CNQX (10 μM), bicuculline (10 μM), and CGP 55845 (1 μM) were similar in both groups of neurons. The stimulus intensities required to evoke threshold responses were lower in fentanyl-treated animals suggesting increased excitability of CA1 pyramidal neurons. No alteration of pyramidal neuron basic membrane properties or postsynaptic membrane excitability was observed. 
In conclusion, acute in vivo fentanyl treatment, in doses relevant to the clinical use of fentanyl, reduces GABA-mediated inhibition that is persistent 24 hours after the exposure to the opioid. Moreover, the synaptic circuitry within the CA1 area exhibits increased excitability, whereas, the intrinsic membrane properties of pyramidal neurons remain unaltered. 
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