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Introduction: Psychosis is a psychiatric condition often associated to several other comorbidities. The socially isolation of post-
weaning rat is a drug-free model of psychosis, which uses the “isolation-induced stress syndrome” to determine neurobiological 
and behavioural changes in animals, reminiscent of what observed in psychotic subjects. Social isolation does not affect only 
brain-or-behaviour, but influences also others tissue such as adipose tissue and bone. The socially isolated rats show an increase 
of visceral fat, correlated to the redox imbalance (Schiavone et al 2017), and also increase of bone mineral density (Schiavone 
et al 2016). It is also well-known that the social isolation induces in the rats hyperactivity, typical feature of this animal model. 
Little is known about the involvement of skeletal muscle in rat social isolation model. It has been recently observed that the 
increase of irisin pathway in skeletal muscles contributes to resilience vs. susceptibility to chronic social defeat stress (Gaofeng 
et al 2018). Irisin is a myokine released by skeletal muscles with an important role of intercommunication among brain, bone 
and fat. Irisin is produced by skeletal muscles starting from a membrane precursor: the fibronectin type III domain-containing 
protein 5, coded by FDNC5 (Martinez Munoz et al 2018). In skeletal muscles, irisin is defined an exercise-mimetic myokine and 
promotes glucose uptake via activation of AMPK and the increases of GLUT4gene expression. In bone, irisin promotes mineral 
density. In fat, favors the thermogenesis. In brain, irisin detects a neuroprotective role and increases the cognitive function. With 
the aim to investigate the possible role of irisin in the rats social isolation model, we analysed the gene and protein expression of 
irisin and related proteins in the slow (Sol) and fast (EDL) twitch muscles of rats subjected to 7weeks of social isolation (ISO) by 
qPCR and western blotting. Moreover, to understand the possible effect of social isolation on the irisin-induced glucose uptake, 
we analysed the expression of AMPK and GLUT4.

Results: In line with the hyperactivity, the gene expression of irisin positive modulators (PGC1a and PPARa) was upregulated 
in EDL muscles of ISO rats respect to CTRL. Also, the gene expression of FNDC5was upregulated in EDL muscles of ISO rats 
respect to CTRL. Surprisingly, in the same condition, the irisin protein content was reduced, highlighting an imbalance between 
transcriptional and post transcriptional levels of irisin. The EDL muscles of ISO rats showed a reduction of gene and protein 
expression of AMPK respect to CTRL. In contrast the fraction of active AMPK (phosphorylated AMPK) was increased in EDL 
muscles of ISO rats. In contrast to AMPK trend, the EDL muscles of ISO rats showed an upregulation of GLUT4. Surprisingly 
the social isolation affected EDL muscles, but did not influence Sol muscles. To understand this difference we analysed the 
gene expression of myosin heavy chain isoforms (MCHs), to evaluate the possible alteration of phenotype. The social isolation 
induced, only in EDL muscles, an increase of MHC2A (fast-oxidative myosin) and a decrease of MHC2B and MHC2X (fast-
glycolytic myosins).

Conclusions: The social isolation induced, in EDL muscles, an impairment in irisin pathway, evidenced by upregulation of 
genes downstream of irisin and a downregulation of the protein content upstream, as well as an alteration of irisin genes target 
such as AMPK and GLUT4. The social isolation affected only fast twitch muscles, where it induced a trend to shift versus slow-
oxidative phenotype. The alteration of irisin secretion from muscles can affect the content of irisin in the plasma, and in target 
tissues. Future studies are necessary to understand if the impairment in irisin pathway in skeletal muscles, induced by social 
isolation, can affect also bone and fat homeostasis
   

 


