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Functional and immunocytochemical evidence for anxiolytic and antidepressant actions of somatostatin receptor subtype 4 activation in mice 
Somatostatin is a cyclic neuropeptide widely distributed in the brain and playing an important role as an inhibitory neurotransmitter and neuromodulator. The peptide is a well known regulator of stress-related behaviour and its expression is altered in patients with mood disorders, but there is little known about the roles of its Gi-protein-coupled receptors (sst1-sst5). Sst2, sst3 and sst5 are responsible for the endocrine actions, and we earlier showed that somatostatin receptor subtype 4 (sst4) mediates anti-inflammatory and analgesic actions in the periphery. We aimed at investigating the role of sst4 by using gene-deleted mice (sst4-/-) and a selective sst4 agonist (J-2156). Sst4-/- mice showed increased anxiety in the open field (OFT) and elevated plus maze tests (EPM), as well as enhanced depression-like behaviour in the forced swim test (FST), but not in the tail suspension test (TST). J-2156 exhibited an anxiolytic effect in the EPM but not in the OFT. It also decreased immobility in the TST but not in the FST. We also wanted to elucidate the mechanisms of the antidepressant action of J-2156 in the TST. For this purpose we examined the effect of the agonist and the tail suspension-stress on neuronal activation in several stress-related brain areas by c-Fos immunocytochemistry. J-2156 alone did not influence the c-Fos immunoreactivity but significantly increased the c-Fos response upon stress in the dorsal raphe nucleus, in the lateral septum, in the bed nucleus of the stria terminalis, in the amygdala, in the magnocellular part of the paraventricular nucleus of the hypothalamus, in the central projecting Edinger–Westphal nucleus and in the periaqueductal gray matter but not in the parvocellular part of the paraventricular nucleus of the hypothalamus. In conclusion, sst4 receptor activation exerts anxiolytic and antidepressant effects in stress situations. The antidepressant activity of J-2156 in the TST can be explained by the modulation of neuronal stress-responsiveness in several stress-related brain regions. SROP-4.2.2.A-11/1/KONV-2012-0024, SROP-4.2.1.B-10/2/KONV-2010-0002, SROP-4.2.2.B-10/1/2010-0029
