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In order to attain significative advance in
almost any area in modern-day scientific
research, it is often necessary to think outof-the-box. That is, if we want to catch something fresh and new, we need to abandon
traditional paradigms and preconceived
ways of reasoning. In this sense, the paper
by Bisson et al. (2012) in this special issue
results quite enlightening, for it seems that,
their way of thinking out of the box is based
on their ability to think inside many boxes
at a time. In this paper, the authors discuss
about group formation in leeches, and the
way that extrasynaptic neuromodulation
affects this phenomenon. Group formation
is shown to be facilitated by body injection
of serotonin (5-HT). It is also mentioned
how the level of endogenous 5-HT is elevated in leeches belonging to a large group.
To test the role of 5-HT neuromodulation
in group formation, leeches were injected
with 5-HT antagonists that prevented them
from joining a large group. Sensilla ablation
and supraesophageal ganglion disconnection also prevented group formation. It is
discussed the role that neurochemicals may
have on social decision making in leeches,
resembling the case in human interactions.
Interesting parallels were thus sketched
between social group formation in leeches
and in humans. For instance, the authors
revealed the presence of social reinforcement dynamics as a feature of group formation. Social reinforcement is known to
play an important role in human social
interactions (Cattuto et al., 2009; Stehlé
et al., 2010). It is also shown that before
socializing on a permanent basis, leeches
first “get acquainted with each other” as
the authors argue in the beginning of the
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subsection Properties of group formation,
recalling that groups formed in the first
hour are not stable.
The findings and conclusions of this
paper are thus very appealing and intriguing.
However, no less riveting result the methods used to reach such conclusions. Apart
from the obvious display of ability in the
methods of experimental neurobiology; the
group, headed by Professor Vincent Torre,
embarked upon a research project that combines ethology (by studying leech behavior),
social network dynamics (e.g., reinforcement dynamics), imaging and image processing (image acquisition, discretization
techniques), computational geometry
(contour-tracing and polygon-filling algorithms), mathematical optimization (constrained quadratic programming), and an
overall view from the standpoint of complex
systems science; all of this, without abandoning their neurobiological foundations.
The scope of studies of this kind, as well
as their outreach possibilities, is large. Such
disparate areas of research as social network
epidemiology (Christakis and Fowler, 2008,
2012), flocking and swarming (Miramontes
and De Souza, 2008; Aldana et al., 2009;
Nagy et al., 2010), collective neural computation (Hopfield, 1982; Colorni et al., 1992),
and of course, physiology and neuroscience,
may be influenced by the ideas and methods
combined in this study. Last but not least we
may mention another feature of this paper
that, while it should be a rule on scientific
inquiry, it results somehow dismissed in
many instances nowadays, likely due to publication pressure. We refer to the role that
alternative hypothesis testing should have
in research. In order to prove their point
about the role that 5-HT may have in the
dynamics of group formation in leeches,
the authors injected leeches with both,
the neurotransmitter and its antagonists,
tested the medium for chemotaxis, ablated
the Sensilla and disconnected the supraesophageal ganglion to physically block the
effects of 5-HT. They also probed about

the influence of illumination and seasonal
variability for the possible impact on their
results. Overall: a gripping, novel – yet somehow risky-analysis, on a quite outstanding
series of experimental results that seem to
suggest a non-trivial relation between extrasynaptic signaling and social behavior.
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