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Abstract:  

The research work aimed to measure and compare (1) the microcirculation, mechanical properties, and 

microcirculatory responses during muscle contractions of the muscles and tendons of participants with 

and without diabetes mellitus and (2) to determine correlations between their microcirculatory or 

mechanical properties and clinical or functional performance test results. Baseline measurements of the 

microcirculatory and mechanical properties of the rectus femoris and medial gastrocnemius muscles and 

patellar and Achilles tendons, as well as their microcirculatory variation during maximal isometric 

exercises, were performed and recorded. Results for various laboratory tests (including HbAic, 

triacylglycerol, high-density cholesterol), the Semmes-Weinstein monofilament test, a vibration test, and 

the ankle-brachial index were also obtained. Ninety participants with type 2 diabetes mellitus and forty-

one physically matched controls were recruited. The baseline measurements indicated that, compared to 

the controls, the diabetic participants had lower oxygen saturation (StO2) in their rectus and medial 

gastrocnemius muscles (both P < 0.001). The total hemoglobin (THb) in the diabetic patellar and Achilles 

tendons were also lower (P = 0.001 and P = 0.01). Furthermore, the medial gastrocnemius muscles of the 

diabetic group exhibited less stiffness (P = 0.033), and there were correlations between the 

microcirculatory values of the tendons and the laboratory and peripheral neurovascular test results. The 

study results demonstrate the effects of diabetes on the microcirculatory and mechanical properties of 

skeletal muscles and tendons during baseline measurements and responses to maximal isometric exercises. 

The correlations found between the microcirculatory and laboratory and peripheral neurovascular test 

results support the need for tissue-specific preventive strategies for diabetic complications. 
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