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Effects of L-Cit supplementation in skeletal muscle and central fatigue
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Abstract : Introduction: L-citrulline (Cit) is an amino acid that constitutes the urea cycle. However, Cit is not a DNA
encoded and codon specified amino acid. Therefore, Cit circulates inside the human body as free amino acids. Ammonia
inhibits the oxidation of pyruvate to acetyl-CoA. This reduces ATP production from the TCA cycle and suppresses
skeletal muscle contraction. It is thought that Cit can maintain the activity of skeletal muscle because it prevents the
production of ammonia, but no studies have observed the effects of Cit on muscle fiber types. Maintaining skeletal muscle
activity is also thought to be related to brain fatigue.

Although serotonin is a well-known index of brain fatigue, no studies have explored the relationship between brain
serotonin secretion and Cit intake. Thus, it is unclear how Cit intake affects skeletal muscle activity and changes in the
serotonin system in the brain.

Methods: Male Wistar rats (8 weeks old: n = 16) were divided into four groups: control group (Con, n = 4), Cit intake
group (Cit, n = 4), exercise group (Ex, n = 4), Cit intake + exercise group (Cit + Ex, n = 4). Experimental animals were
loaded with treadmill running once a day for 30 minutes for 3 days. After a running experiment leading to exhaustion on
the 7th day, the animals were dissected.

Result: Running time was significantly increased in the Cit + Ex group (p <0.05) beter than anather groups. Protein
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expression of nNOS and sGC a 1 tended to increase in gas containing fast muscle fibers in the Cit group. In the TA
group, it increased in the Ex group and the Cit + Ex group. Soleus muscle (Sol) containing many slow muscle fibers
tended to decrease nNOS expression due to exercise load and Cit intake There was no relationship between Cit intake
and serotonin secretion in the brain.

Conclusion: Compared to the Ex group, Cit administration in the Cit + Ex group maintained the muscle contraction
due to longer exercise time. One of the possible reasons was the involvement of NO by activating the Cit-NO circuit.
Additional research is needed to confirm the effects of citrulline intake on central fatigue.
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