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Time-Course Effects of Imidazole Dipeptide Supplementation on Muscle Carnosine
Concentration and High-Intensity Exercise Performance: A Single-Subject Case
Study Using 'H-MRS.
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Imidazole dipeptides, such as carnosine, play crucial roles in muscle buffering
capacity and antioxidant defense. While previous studies have shown that oral
supplementation can increase muscle carnosine concentration and improve
high-intensity exercise performance, the time course of these changes remains
unclear. This study aimed to investigate the weekly changes in muscle carnosine
concentration following imidazole dipeptide supplementation and its relationship
with high-intensity exercise performance, using non-invasive proton magnetic
resonance spectroscopy (‘H-MRS). One healthy male subject (age: 42 years)
consumed 1.5 g/day of imidazole dipeptide supplement for 32 consecutive days.
Muscle carnosine concentration in the vastus lateralis was measured weekly us-
ing "H-MRS. High-intensity exercise performance was assessed using 10-s and
30-s maximal pedaling tests, conducted at the same intervals as the "H-MRS mea-
surements. Muscle carnosine concentration increased by 9.5%, 26.2%, 16.6%,
38.1%, and 28.6% after 1, 2, 3, 4, and 5 weeks of supplementation, respectively.
Peak power output in the 30-second cycling test showed a significant positive
correlation with muscle carnosine concentration (r=092, P<0.01). Mean power
output also tended to increase with carnosine concentration, although the correla-

tion was not statistically significant (r=0.74, ns). Both mean and peak power
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reached their highest values at week 2, showing a slight discrepancy with the
time course of carnosine concentration increase. This study demonstrates the
feasibility of using 'H-MRS to track weekly changes in muscle carnosine concen-
tration following imidazole dipeptide supplementation. These results suggest a
positive relationship between increased muscle carnosine concentration and im-

proved high-intensity exercise performance.
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