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Objective 
To investigate the intensity-specific regenerative effects of microcurrent therapy (MT) on 
gastrocnemius (GCM) muscle atrophy induced by cast-immobilization in rabbits.   
 
Methods 
Fifteen rabbits were randomly allocated to 3 groups. The right GCM muscle was 
immobilized by cast (IC) for 2 weeks. Fifteen rabbits were randomly allocated to 3 groups 
after cast removal (CR): IC and sham MT for 2 weeks (group 1); IC and MT (25 uA) for 2 
weeks (group 2); IC and MT (5000 uA) for 2 weeks (group 3). Atrophic change in calf 
circumference, compound muscle action potential (CMAP) of the tibial nerve, thickness of 
the GCM muscle, Cross sectional area (CSA) of GCM muscle fibres was measured in right 
side. Proliferating cell nuclear antigen (PCNA) or bromodeoxyuridine (BrdU)-positive cell 
ratio was estimated as the number of PCNA or BrdU-positive cells per muscle fibre.   
 
Results 
Mean atrophic changes in calf circumference, amplitude of CMAP of the tibial nerve, and 
GCM muscle thickness in group 2 and 3 were significantly lower than those in group 1, 
respectively (p < 0.05, Table 1). Those parameters in group 2 were significantly lower 
than those in groups 3 (p < 0.05, Table 1). Mean CSA of GCM type 1 muscle fibres and 
PCNA or BrdU ratio in group 2 and 3 were significantly greater than those in group 1, 
respectively (p < 0.05, Table 2, Figure 1). Those parameters in group 2 were significantly 
greater than those in groups 3 (p < 0.05, Table 2, Figure 1).   
 
Conclusion  
The Results showed that low-intensity MT promotes regeneration in atrophied GCM 
muscle more effectively than high-intensity MT.    
 
 
  



 
 
 
 

 
 

  



 
Figure 1. Immunohistochemical findings of the right medial and lateral gastrocnemius muscles in groups 1 - 
3. (A, B, C, D, E, F) Cross sectional areas of right medial and lateral gastrocnemius type I muscle fibres 
[Monoclonal anti-myosin (skeletal, slow) antibody stain; x 100, arrows] were increased after microcurrent 
therapy. (G, H, I, J, K, L) PCNA positive cells were seen in right medial and lateral gastrocnemius muscle 
fibres (arrow heads). PCNA positive cells or nuclei were more increased in group 2 than group 1 and 3. (M, 
N, O, P, Q, R) BrdU positive cells were seen in right medial and lateral gastrocnemius muscle fibres (open 
arrows). The number of BrdU labelled cells or nuclei were increased after microcurrent therapy.  
 
 
  


