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Background: Skeletal muscle, is the most abundant tissue in the human body and in addition to being responsible for 
locomotion, posture and breathing, it is also able to convert chemical energy into mechanical energy. Muscle atrophy is a 
condition characterized by a reduction of size of muscle, of cell size, of protein content and by a reduction of cross sectional 
fibers. Skeletal muscle atrophy can be induced by a variety of conditions, including starvation, aging, cancer cachexia and 
immobilization, thus leading to excessive protein degradation. Chronic constriction injury (CCI) of the rat sciatic nerve is a 
widely used model to study neuropathic pain, but little is known about musculoskeletal changes associated with this injury. The 
aim of our study was to investigate the mechanisms of muscle atrophy after CCI of the sciatic nerve analyzing the catabolic 
pathways involved in this experimental model and identifying the effects of sciatic nerve damage on the bones. 

Materials and methods: Adult male Wistar Han rats were randomly divided into two groups: the naïve group and the cci group. 
On the day of surgery (day 0), induced nerve injury was performed on the right hind limbs (ipsilateral) of the CCI group of rats. 
The sciatic nerve of ipsilateral limb  was constricted with  four loosely constritive ligatures. Left hind limb (controlateral) was 
underwent to surgical procedures but the sciatic nerve has only been exposed and not ligated. Body weight and composition 
were measured before the injury and once per week until the day of sacrifice. At day 28 a magnetic resonance, and a micro 
computed tomography were performed. The day of sacrifice, animals were anesthetized and euthanized, muscles were rapidly 
removed, weighed, and immediately frozen in liquid nitrogen or fixed in formalin. On gastrocnemius muscles a morphological 
analysis of cross-sectional area of muscle fibers and a western blot analysis were performed.

Results: Our results showed that muscle weight of the ipsilateral limb decreased compared to the contralateral in CCI group. 
Sciatic nerve damage, led to a fully developed muscle wasting phenotype at 28 days post surgery. CCI gastrocnemius showed 
an up regulation of the catabolic regulators. In particular, in atrophying skeletal muscle we found an upregulation of Beclin-1, 
LC3B-I to LC3B-II conversion, and in Atrogin-1 expression levels. Western blotting analysis showed also a statistic significant 
increase of Pax-7 and Traf-6 expression in the ipsilateral gastrocnemius. In addition, the parameters indicating bone fraility 
were lower than the contralateral tibial bone. 

Conclusion: Chronic sciatic nerve constriction represents a valid approach to investigate the unrevealed mechanisms underlying 
the muscle atrophy and osteopathy. This will permit to identify new and more effective strategies to restore muscle atrophy and 
osteoporosis.


