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Introduction
Alzheimer’s disease is responsible for a large number (70%) of dementia in old people. Deep brain stimulation (DBS), a well-established therapeutic modality for the treatment of movement disorders, has recently shown potential beneficial effects on memory in animals and patients with Alzheimer's disease. 
Ventral tegmental area (VTA) send projection to the hippocampus. The major transmitter of the mesolimbic pathway is dopamine, and various types of learning, reward related processes and pain.
Here, we test DBS for its ability to improve memory impairments by stimulating the ventral tegmental area (VTA) in a new mice model of Alzheimer’s disease. 
Material and methods
Male C57BL/6 (3-6 months) were divided into four groups: control, cis-p tau, control + DBS and cis-P tau + DBS groups. We injected 2 g/l cis-p tau or its solvent bilaterally in hippocampal CA1 region. Short term memory assessed by Y-maze test. Spatial memory and learning assessed by Barnes maze test. For synaptic plasticity assessment, field potential recordings (in vitro) were done.
Results
Intra hippocampal injection of cis-p tau significantly (p<0.0001) decreased spontaneous alternation and VTA- DBS stimulation recover this alternation.  Hippocampal injection of cis-p tau significantly decreased (p<0.01) learning and memory and VTA- DBS stimulation recover this alternation. Intra hippocampal injection of cis-p tau significantly (p<0.01) disrupted maintenance of LTP in dorsal hippocampal region and VTA- DBS recover this alternation. Intra hippocampal injection of cis-p tau and VTA- DBS application had no effect on maintenance of LTP in ventral hippocampal region, one after injection.
Conclusion
Hippocampal cis- P tau injection as a new mice model of Alzheimer’s disease produced spatial and working memory impairment and also synaptic plasticity disruption that was ameliorated by VTA-DBS induction. These results indicated that VTA DBS might mitigate memory dysfunction in mice model of Alzheimer’s disease and also have a therapeutic effect.
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