Energy profile evaluation of judokas in 31P NMR spectroscopy.
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From video observation of judokas in competition, two fighting strategies were observed: one has an "endurance" profile of judoka, winning the fight rather at the end of the match and the other has an "explosive" profile winning more often at the beginning of the match. Functional tests in the laboratory show the existence of different energy profiles associated with this type of judoka. The purpose of the present study was to evaluate if the local energy metabolism found by 31P NMR spectroscopy confirmed the existence of these two judokas profiles. The biological characteristics and the energy profile of 16 male judokas average age 20 years of inter-regional or national level were determined with measurements of the whole body's maximal oxygen consumption (VO2max), maximal power output and anerobic lactic capacity (Wingate test). These tests established two types of judokas according to their energy profile. The protocol in 31P NMR spectoscopy consisted of successive plantar flexions performed at graded fractions of the maximal voluntary contraction (MVC), in a 2.35 Tesla, 35 cm diameter elecromagnet on the leg muscle. The results obtained from NMR investigation (changes in contents of inorganic phosphate: Pi, phosphocreatine: PC, muscle ATP, and intracellular pH) were then compared with those given by the data of the functional explorations tests. The decrease in PC level induced by activity at 80 percent MVC was smaller in the muscles of judokas with the endurance profile than in those with the "explosive" profile. For the latter, intracellular acidosis was significantly lower. The rate of restitution of PC after activity was significantly higher in the judokas with the endurance profile. The NMR results are correlated with those given by VO2max but not with those given by all the anaerobic tests. To conclude, this study confirms that judokas with the endurance profile use aerobic metobolism in a more preponderant way.
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