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Abstract 

We conducted a histological study of the effects of endurance exercise on muscle composition and morphology 
using aged rats. A total of 10 male Sprague-Dawley rats (39 weeks old) were used in this study. The rats were 
divided into control (n=5) and endurance exercise (20 m/min, 30 min/day, 5 times/week) (n=5) groups, and a 
four-week experiment was conducted. 

After the experiment, the rupturing thresholds and stiffness values of the soleus muscle were measured. Frozen 
sections of muscle tissue were prepared, and hematoxylin-eosin staining, immunohistochemical staining (using a 
labeled streptavidin biotinylated antibody) of basic fibroblast growth factor (b-FGF) and collagen type I (Col-I), 
and Elastica van Gieson staining were performed. In addition, the rats’ muscle fibers were examined using a 
scanning electron microscope. The following results were obtained:  

1) The soleus muscle rupturing thresholds and stiffness values of the endurance exercise group (rupturing 
threshold: 10.74 ± 1.13 N, stiffness value: 1.51 ± 0.09 N/mm) were significantly higher (p<0.05) than those of 
the control group (rupturing threshold: 6.99 ± 0.35 N, stiffness value: 1.17 ± 0.06 N/mm).  

2)  Connective tissue accounted for a significantly smaller (p<0.01) proportion of muscle tissue in the control 
group (12.29 ± 6.27%) than in the endurance exercise group (16.93 ± 8.27%).  

3)  Immunohistochemical staining of b-FGF and Col-I detected strong reactions in the endomysium and 
perimysium in the endurance exercise group. 

These results indicate that in aged rats, endurance exercise leads to an improvement in collagen metabolism and 
a reduction in the quantity of collagen in the fascia, which might increase the rupturing threshold and stiffness of 
muscle tissue. J.Sport Sci.Osteo.Thera,18(1),1-8,August, 2016
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History and Perspective of chronic neck pain 

Masatomo NAKAGAWA , Motoki ITO2, Yoji HATTORI3, Shigeji MURAMATSU4 

1 Tokai Gakuen University  2 Nagoya Gakuin University   
3 Aichi Institute of Technology  4 Chiba University 

 
Abstract 

This review was collate research paper about history of chronic neck pain and accumulated scientific 
knowledge and tried making useful document for future study. When I search the history of chronic neck pain, 
we understand that Japanese suffer from chronic neck pain since the distant past through to the present day. 
About mechanism and preventive, improvement, examination is carried out from various angles, but it isn`t 
reach it by concrete elucidation. It will be thought that it is necessary to do much research.  

J.Sport Sci.Osteo.Thera,18(1),9-16,August, 2016  
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