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            Abstract
The mechanisms that determine the lifespan of an organism are still largely a mystery1. One goal of ageing research is to find drugs that would increase lifespan and vitality when given to an adult animal. To this end, we tested 88,000 chemicals for the ability to extend the lifespan of adult Caenorhabditis elegans nematodes. Here we report that a drug used as an antidepressant in humans increases C. elegans lifespan. In humans, this drug blocks neural signalling by the neurotransmitter serotonin. In C. elegans, the effect of the drug on lifespan is reduced or eradicated by mutations that affect serotonin synthesis, serotonin re-uptake at synapses, or either of two G-protein-coupled receptors: one that recognizes serotonin and the other that detects another neurotransmitter, octopamine. In vitro studies show that the drug acts as an antagonist at both receptors. Testing of the drug on dietary-restricted animals or animals with mutations that affect lifespan indicates that its effect on lifespan involves mechanisms associated with lifespan extension by dietary restriction. These studies indicate that lifespan can be extended by blocking certain types of neurotransmission implicated in food sensing in the adult animal, possibly leading to a state of perceived, although not real, starvation.
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                    Figure 1: 
                        Increases in 
                        C. elegans
                         lifespan by human serotonin receptor antagonists require serotonin and octopamine signalling.
                      [image: ]


Figure 2: 
                        Mianserin and methiothepin are antagonists of SER-3 octopamine and SER-4 serotonin receptors.
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Figure 3: 
                        Lifespan extension by mianserin and dietary restriction are related.
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        Editorial Summary
A long life but a happy one?
A large-scale screen for lifespan-enhancing chemicals in Caenorhabditis elegans has come up with a surprise: mianserin, used as an antidepressant in humans, increases the 3-week lifespan of the nematode by almost a third. In humans, this drug blocks signalling by the neurotransmitter serotonin, and the life-prolonging effect in C. elegans also involves serotonin receptors, and shows similarities to lifespan extension by dietary restriction. One possibility is that mianserin induces a state of perceived â€” rather than real â€” starvation. Intriguingly, appetite stimulation is a side effect of mianserin in humans, raising the possibility of linkage between appetite and lifespan.
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