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            Abstract
Neuromodulatory control by oxytocin is essential to a wide range of social1,2, parental3 and stress-related behaviours4. Autism spectrum disorders (ASD) are associated with deficiencies in oxytocin levels5 and with genetic alterations of the oxytocin receptor (OXTR)6. Thirty years ago, MÃ¼hlethaler et al.7 found that oxytocin increases the firing of inhibitory hippocampal neurons, but it remains unclear how elevated inhibition could account for the ability of oxytocin to improve information processing in the brain. Here we describe in mammalian hippocampus a simple yet powerful mechanism by which oxytocin enhances cortical information transfer while simultaneously lowering background activity, thus greatly improving the signal-to-noise ratio. Increased fast-spiking interneuron activity not only suppresses spontaneous pyramidal cell firing, but also enhances the fidelity of spike transmission and sharpens spike timing. Use-dependent depression at the fast-spiking interneuronâ€“pyramidal cell synapse is both necessary and sufficient for the enhanced spike throughput. We show the generality of this novel circuit mechanism by activation of fast-spiking interneurons with cholecystokinin or channelrhodopsin-2. This provides insight into how a diffusely delivered neuromodulator can improve the performance of neural circuitry that requires synapse specificity and millisecond precision.
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                    Figure 1: Oxytocin receptor agonist (TGOT) reduces spontaneous firing but enhances EPSP-spike coupling in CA1 pyramidal neurons.[image: ]


Figure 2: TGOT activates FSIs and suppresses feed-forward inhibition.[image: ]


Figure 3: Paired recordings reveal synaptic locus of TGOT-induced decrease in evoked inhibition.[image: ]


Figure 4: Generalization to other brain states and modulators.[image: ]
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Despite keen interest in the biological actions of the hormone oxytocin, there is still little known about its modulatory influence on neuronal network activity during behaviours. Here, Richard Tsien and colleagues examine hippocampal circuits and find that oxytocin signalling works to sharpen responses and increase signal transmission fidelity, while also dampening network noise. Both actions are derived from the activation of fast-spiking interneurons within the circuit. Their experiments also suggest that this mechanism may apply to any circuit manipulation involving the activation of fast-spiking interneurons.
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