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Introduction: Oxytocin (Oxt) is expressed in bone and required for muscle regeneration. Oxytocin receptor (Oxtr) regulates the 
response to cold stress (CS) through a feed-forward loop in brain. In this study we explored the physiological role of Oxt/Oxtr in 
bone, brain and soleus muscle (Sol) after CS in mice. 

Materials and methods: The mRNA levels of Oxt/Oxtr in brain, bone, Sol after CS were measured. Immunohistochemistry for 
Oxtr was performed on the paraventricular nuclei (PVN) and supraoptic nuclei (SO) of the hypothalamus and on hippocampus as 
well as biochemical measurement of plasmatic Oxt. The expression of Myosin heavy-chain, Mhc2b (fast-glycolytic), Mhc1(slow-
oxidative) was also investigated. Mice (n=15) were divided into: controls maintained at room temperature (RT=23°C), exposed 
to CS at T=4°C for 6h and 5-days (5d). 

Discussion: Oxt mRNA was upregulated by 5-folds following 5d CS in bone (p=0.041). Oxtr was up-regulated  by 1-fold  after 
5d CS in Sol and  by 0.5and 0.3-fold respectively following 6h and 5d CS in brain (p<0.005). Mhc2b was down-regulated by 
0.96and 0.88-folds after 6h and 5d CS in Sol (p<0.005). Immunohistochemistry showed that Oxtr increases by 2-folds in PVN 
and by 1.5-fold in hippocampus after CS (p<0.005) but decreases by 2-folds (p=0.026) in SO at 5d.  The plasmatic levels of 
Oxt are unaffected after 6h CS but decreases by 0.2-fold after 5d CS (p=0.0141). 

Conclusion: In sum, Oxy exerts phenotype-dependent protective effects towards slow-twitch muscle through up-regulation 
of Oxtr. CS induces a marked shift of Sol toward the slow-twitch phenotype. Oxy regulates the inter-organ communication 
between brain and Sol as shown by linear correlation analysis that was lost at 6h (R2=0.17) but improved at 5d (R2=67) upon 
elimination of Oxt gene in brain in a time dependent feed-back/feed-forward mechanism. The plasmatic level of Oxt is low after 
5d CS while the significant up-regulation of Oxtr found in Sol and PVN at 5d compounds the decrease of circulating Oxy. The 
increase of Oxt in bone may sustain its plasmatic level after CS. 


