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            Abstract
Down syndrome (DS) is the most frequent genetic cause of intellectual disability, and altered GABAergic transmission through Clâˆ’-permeable GABAA receptors (GABAARs) contributes considerably to learning and memory deficits in DS mouse models. However, the efficacy of GABAergic transmission has never been directly assessed in DS. Here GABAAR signaling was found to be excitatory rather than inhibitory, and the reversal potential for GABAAR-driven Clâˆ’ currents (ECl) was shifted toward more positive potentials in the hippocampi of adult DS mice. Accordingly, hippocampal expression of the cation Clâˆ’ cotransporter NKCC1 was increased in both trisomic mice and individuals with DS. Notably, NKCC1 inhibition by the FDA-approved drug bumetanide restored ECl, synaptic plasticity and hippocampus-dependent memory in adult DS mice. Our findings demonstrate that GABA is excitatory in adult DS mice and identify a new therapeutic approach for the potential rescue of cognitive disabilities in individuals with DS.
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                    Figure 1: CA1 hippocampal pyramidal neurons exhibit excitatory responses to exogenous and endogenous GABA in adult Ts65Dn mice.[image: ]


Figure 2: Hippocampal CA1 neurons exhibit a less negative ECl in adult Ts65Dn mice than in adult WT mice.[image: ]


Figure 3: NKCC1 protein expression is increased in the hippocampi of Ts65Dn mice and in samples from human subjects with DS.[image: ]


Figure 4: Bath application of the FDA-approved NKCC1 inhibitor bumetanide rescues the deficit in hippocampal CA3â€“CA1 LTP in Ts65Dn mice.[image: ]


Figure 5: Systemic treatment with bumetanide restores cognitive function in behavioral tasks in Ts65Dn mice.[image: ]


Figure 6: Effect of bumetanide on memory does not depend on changes in neuronal connectivity.[image: ]
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