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In the present study, we examined the effect of a ratio of omega-3 to
omega-6 polyunsaturated fatty acid (PUFA, 3:6 ratio) in the diet on synaptic transmission in fear
circuit. We found that auditory fear memory was significantly reduced in mice fed a high 3:6 ratio
diet, when compared with that in mice fed a low 3:6 ratio diet (control diet). In parallel with the
behavioral change, long-term potentiation of optogenetically evoked excitatory synaptic transmission

in auditory fear circuit (at the terminal of projection from the auditory cortex to lateral nucleus
of the amygdala% was significantly reduced in mice fed a high 3:6 ratio diet. Furthermore, both
behavioral and electrophysiological changes were blocked by application of an antagonist for
cannabinoid CBl receptors.These results provide new insights into the understanding of
neurocircuitry mechanism for the effect of PUFA in emotion regulation.
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