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Post-mating olfactory switch-off in a male moth: Smell, Sex, and Stop!

In the male moth, Agrotis ipsilon , mating induces a transient inhibition of behavioural and central nervous responses to sex pheromone. Newly mated males are not attracted to sex pheromone, and the sensitivity of their antennal lobe (AL) neurons is lower than in virgin males. This transient olfactory inhibition takes place very early after the onset of the 2 hcopulation (a few minutes) and lasts during the whole scotophase. This switch-off prevents males from re-mating unsuccessfully until they have refilled their sex glands with the proteins that are needed for the production of a spermatophore. The mating-dependent olfactory plasticity is restricted to pheromone perception: newly-mated males still respond to plant odours. Moreover, the sex pheromone becomes inhibitory by differential central processing: below a specific threshold, it is not detected within the AL; above this threshold, it becomes inhibitory, preventing newly-mated males from responding even to plant odours. To explain the mechanisms of this rapid and transient olfactory switch-off, we have studied the role of biogenic amines such as octopamine (OA) and serotonin (5HT), and of hormones such as 20hydroxyecdysone (20E). Amine treatments did not restore the behavioural pheromone response of mated moths. Although AL neuron sensitivity increased in newly mated males after injection of OA or 5-HT, only OA treatment affected certain response characteristics of AL neurons in virgin males. Whereas all measured AL neuron response characteristics were different between virgin and newly mated males, amine treatment in newly mated males restored only the latency and spike frequency, but not the duration of excitatory and inhibitory phases, which were initially found in virgin males. This shows that OA and 5-HT are probably not involved in the post-mating inhibition of responses to sex pheromone in A. ipsilon males. We also analysed the possible involvement of 20E, which is mainly produced in the sex accessory glands, on the post-mating switch-off of A. ipsilon males. Finally we searched for a potential factor, present in the sex accessory glands, which could induce the observed post-mating olfactory switch-off. Altogether these results show that A. ipsilon males undergo a kind of post-mating sexual abstinence, by switching off their pheromonal system until their reproductive organs are ready for a next female encounter.