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Clarification of neuronal mechanism to regulate innate social responses in mice.
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Most mammals have two distinct olfactory systems: the main olfactory system (MOS) and the
vomeronasal olfactory systems (VOS). The VOS is involved in detection of species-specific
pheromones. Although it has long been considered that social behaviors are mainly regulated by the
VOS in mammals, recently a small number of reports pointed out that the MOS also contribute to
regulate some social behaviors. However it has not been clarified how the two different systems
coordinately regulate social behaviors.

We have generated the mutant mice (AD) which have partial ablation of olfactory sensory neurons
in the dorsal-zone of the olfactory epithelium by targeted expression of diphtheria toxin A fragment
gene. All of wild-type male mice pairs showed aggressive behaviors in the resident-intruder test, but
none of the male AD pairs demonstrated aggressive behaviors. The wild-type male mice emitted
ultrasonic vocalizations (USVs) when they were presented with female mice urine, but USVs were not
detected in the AD mutant mice in the same situation.

In behavioral analysis of Trp2 KO mice, it was reported that VOS activity contributes positively to
aggressive behavior, but negatively to USV vocalization. In contrast, our results indicate that D zone
in MOS contributes positively to both of these behaviors. From these results we hypothesize that
MOS and VOS may not sequentially process the identical information in the same pathway, but may
process different information coordinately and/or competitively via two distinct pathways.




