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Editorial on the Research Topic

Emotional Function of Sociability in Fish

This Research Topic aimed to gather different contributions regarding the crucial role that social
‘and emotional function plays in the neurochemical and neurophysiological organization of social
and emotion-like behavior in fish.

In aiming to contribute to a substantial increase of knowledge regarding fish abilities to engage
in complex social behavior, Silveira et al. investigated the memory retention related to agonistic
interactions in the dusky damselfish. The authors explore the relevance of familiarity on memory
retention duration and hypothesize that fish can remember familiar conspecifics and hence behave
less aggressively. Evidence demonstrated that these fish retained visual memory of a familiar
opponent for at least 5 days, but in other contexts (appetitive and aversive place conditioning)
retention went beyond 15 days, which confirmed their ability to recognize, memorize, and change
their behavioral response selectively in future encounters.

Because interactions between individuals may vary in aggressiveness or stress, the outcome
contributes to elicit an emotional state: for instance, the outcome of an agonist encounter is either
becoming a winner or a loser (Oliveira et al., 2009), and, at the long term these encounters can
lead to the formation of dominance hierarchies. Hierarchies, through social plasticity, can induce
changes in systems related to emotionality (Maruska et al., 2019). Bozi et al. aimed to test if
status in a dominance-subordinate hierarchy can increase anxiety-like behavior in the zebrafish
and discovered that not only both male and female zebrafish could establish dominance, but also
both subordinate males and females seem to display increased anxiety-like behavior in the novel
tank test after the establishment of the hierarchy.

In humans and other animals, individual emotional states can elicit similar behavioral
responses to other group members, thus being characterized as contagious (Hatfield et al., 2011).
Unsurprisingly, emotional contagion has been traditionally considered to be a prerogative of
mammals and birds (for example Palagi et al., 2020) but Burbano Lombana et al. provide an
emergent empirical contribution that adds to the few recent findings demonstrating otherwise.
Here the authors investigate the role of emotional contagion in zebrafish by testing if individual
emotional states can be transmitted to group members, by pharmacologically modulating anxiety-
related behaviors of a single fish through citalopram administration and then observing if the
altered behavior would spread to a group of untreated conspecifics.The authors found that by
reducing anxiety-like behavior in the treated individual (in the form of reduced geotaxis), this
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behavioral pattern was rapidly generalized to the remaining
untreated conspecifics. Not only this study demonstrates that
emotional contagion is a feature found in zebrafish, but it goes
beyond in showing that a single introduction of a stress/anxiety
reduction factor is enough to produce a collective response
in fish.

The final article in the collection, by Ogawa and Parhar,
reviews the role of a putative hub in the emotion-sociality
interface, the habenula, in fish behavior, discussing the literature
on the neuroanatomical organization of the habenula in
mammals and fish, its behavioral functions, and convincingly
arguing that this structure should be considered an interface
between social behavior network and the mesolimbic reward
system. Moreover, given the role of the habenula in fear- and
anxiety-like behavior, this structure is likely to also produce an
interface with brain systems that are associated with defense
(do Carmo Silva et al., 2018), thus representing an important
cynosure that links stress, emotionality, and sociality (see Soares
et al., 2018). Ogawa and Parhar also refers to the habenula
as the target for the modulation of different neuropeptide
and other neuroendocrine systems that are involved in the
complex interactions between emotionality and sociality. Thus,
the habenula and its projections to and from other structures in
social, reward, and defensive systems are likely to play a crucial

role in the social plasticity of emotion-like behavior in fish, as well
as the effects of stress on sociality.

Overall, the articles in this Topic underline both the
conservation of complex social and emotional behavior in
fish, and the uniqueness that fish species can lend to
research in the field of social and affective neuroscience.
The articles present novel and exciting avenues for social
plasticity research - and, given the rapidly expanding use
of zebrafish and other fish species as model organisms
in neuroscience, offer very interesting endpoints to expand
neurobiological research.
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