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Research on the changes in central-carbon metabolism in skeletal muscle of
carnosine synthase gene-deficient KO mice fed an insufficiency L-histidine diet

Yoko KAWAUCHT*"?, WU Jiawei™, Ai EGUSA™, Toshihide NISHIMURA*'

Abstract

Recently, the supplementation of imidazole dipeptides (IDs) has been reported to have anti-oxidative and anti-
fatigue effects, but the mechanisms of IDs for these activities have still not been known. We have established mice (KO)
deficient in the active region of Carnsl that catalyzes syntheses of Carnosine. In this study, KO or wild-type mice
(WT) were fed an AIN93 diet or a L-histidine-deficient diet for 3 weeks to measure metabolism-related substances in
skeletal muscle. As a result, there was no significant difference in food intake between both groups fed the AIN93 diet
and the L-histidine-deficient diet in both KO and WT. However, in all mice, 2 weeks after the start of the study, the
body weight of mice in the L-histidine-deficient diet group was significantly decreased by about 4%~8% compared
to those in the AIN93M diet group. Analyses of metabolites showed that in KO mice, L-histidine-deficient diet
caused an activation in glycolytic pathway and accumulation of pyruvic acid and lactic acid, which are the final
products of glycolysis. On the other hand, it suppressed the proceeds of TCA cycle, which was important in energy
metabolism. These results seemed to cause the accumulation of ATP. Furthermore, in KO mice, the L-histidine-
deficient diet significantly reduced the amounts of carnosine in skeletal muscle compared to the AIN93 diet,
indicating that carnosine may play an important role in a supply of L-histidine-deficient in vivo.
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Comparative Analysis

KO His-
Metabolite KO His- KO AIN93 Vs
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Mean S.D. Mean S.D. p-value
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