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Early-life social isolation-induced serotonergic deficits and their behavioural consequences in
zebrafish (Danio rerio)
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Mikics?, Blanka Toth4, Vilmos Salamon?, Mate Varga3 and Mano Aliczkit
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Disturbed social environments, e.g. parental neglect in childhood, serve as risk factors for
developing psychiatric disorders. Social neglect can be modelled in rodents, employing social
isolation in a critical developmental period, when the brain is most amenable to changes.
However, despite its numerous advantages, similar models have not been developed in
zebrafish. Here we aimed to develop a model of social neglect based on the isolation of zebrafish
in a critical developmental period we previously characterised. We found that isolated fish
displayed decreased reactivity in the Light-Dark Test compared to socially-housed control.
Interestingly, these changes were specific to the Light-Dark Test, since in other tests measuring
different domains of avoidance behaviour, isolation resulted in increased responsiveness.
Furthermore, whole-brain serotonin content analysis revealed lower basal levels in isolated
animals, which swiftly increased to acute stress, as opposed to the long-lasting decrease in
socially-reared animals. Immunohystochemical analysis of serotonin showed that this difference
appeared in brain areas homologous to the mammalian hippocampus and amygdala, involved
in the regulation of avoidance behaviour of zebrafish. To assess possible causal relationships
between elevated serotonergic activity and behavioural changes of isolated animals, we
pharmacologically dampened 5-HT signaling using 5-HT1A partial agonist buspirone. Buspirone
treatment abolished isolation-induced increase in forebrain serotonergic activity along with
behavioural changes in Light-Dark Test. Taken together, social isolation in the critical period
changes the way zebrafish respond to challenges by disrupting the same neuromodulatory
system described in higher vertebrates, allowing for further use of this model in developing
treatment for psychiatric disorders.
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