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A commentary on 

Exocytosis of serotonin from the neuronal soma is sustained by a serotonin 

and calcium-dependent feedback loop 

by Leon-Pinzon, C., Cercós, M. G., Noguez, P., Trueta, C., and De-Miguel, F. F.

(2014). Front. Cell. Neurosci. 8: 169. doi: 10. 3389/fncel. 2014. 00169 

Retzius cells are large neurons in the ganglia of the leech ( Lent, 1977 ), 

releasing 5-HT ( Leake, 1986 ) and orchestrating the animal behavior (

Carretta, 1988 ). The leech nervous system is relatively simple and its 

exploration allows correlating, in a quantitative manner, the chemical and 

electrical activity, at cellular level, with the animal behavior ( Mazzoni et al., 

2007 ). 

The recent work of Francisco De-Miguel, Citlali Trueta and colleagues has 

given important contributions on the understanding of 5-HT secretion at 

Retzius cells that occurs both at the site of synaptic targets and from the 

soma ( De-Miguel and Trueta, 2005 ). The somatic 5-HT release is dependent

on L-type calcium channel activation ( Trueta et al., 2003 ) and on calcium-

induced calcium release ( Trueta et al., 2004 ). Retzius cells have 5-HT 

autoreceptors and the activation of these proteins is coupled to chloride 

channels producing synaptic autoinhibition ( Cercós et al., 2009 ). 

In the article by Leon-Pinzon et al. (2014) recently published in Frontiers in 

Cellular Neuroscience , a significant progress on the understanding of the 

mechanisms induced by 5-HT autoreceptors is presented. Specifically, the 

authors report the very interesting finding that sustained 5-HT vesicular 

release is regulated by a positive feedback at the same Retzius cell. The 
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soma of Retzius neurons releases serotonin from dense clusters of core 

vesicles without evidence of active zones. This type of secretion is similar to 

secretion by excitable endocrine cells. When 5-HT release is associated with 

high-frequency action potential firing, the initial 5-HT release mediated by 

calcium entry via voltage-gated calcium channels activates 5-HT 

autoreceptors. This activation leads to one or two additional episodes of 

intracellular calcium increase which amplify the release of 5-HT. In order to 

perform this study, the authors used an elegant experimental analysis 

combining electrophysiological recordings, fluorescence imaging of calcium 

and neurotransmitter activity and pharmacological tests. 

The physiological amplification mechanism reported in this paper allows 

Retzius cells operating in a two-state mode: a “ weakly releasing” mode and 

a “ strongly releasing” mode. Presumably, there will be a critical frequency 

that may vary from cell to cell switching from one mode to the other. This bi-

stable behavior, which might be similar to what reported in another 

invertebrate neuron ( Achenbach et al., 1997 ), plays an obviously important 

role in the computational properties of both Retzius cells and associated 

neuronal networks. But did we learn something that can be possibly 

extended to the mammalian nervous system? The leech nervous system 

represents a rich model for vertebrate systems from the points of view of 

both cellular neurobiology ( Schmold and Syed, 2012 ) and of higher 

functions ( Sahley, 1995 ). In serotonergic neurons in the raphe nuclei of the 

rodent brain, 5-HT is also released from the soma ( Sarkar et al., 2012 ) and 

from the dendrites ( Colgan et al., 2012 ). These phenomena have several 

common features with 5-HT somatic release at Retzius neurons. Thus, Leon-
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Pinzon et al. (2014) formulate the hypothesis that the mechanisms of self-

regulation of 5-HT discovered in Retzius neurons may also operate in the 

mammalian nervous system, perhaps by activating receptors not only at the 

soma and at different time-scale. 
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