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Abstract

This paper investigated the precise mechanism of the systemic L-carnitine deficiency by means of
disposition kinetics of L-carnitine in juvenile visceral steatosis (JVS) mice and established the
mechanism of transcellular transport of L-carnitine by hepatocytes in JVS mice. In JVS mice, the
intestinal absorption, tissue distribution, and renal reabsorption of L-carnitine were much less than
those in the wild-type mice. These results confirmed the relationship between the development of
diseases, such as fatty liver, hyperammonemia and hypoglycemia, and the pharmacological action of
L-carnitine, and showed usefulness experimental model of JVS mice for studying systemic carnitine
deficiency. This paper also investigated the kinetics of the L-carnitine transport system in primary
cultured hepatocytes from normal and JVS mice and cultured human hepatoma HLF cells and
showed that L-carnitine is taken up into hepatocytes by an active transport system which is Na'-,
energy-, and pH-dependent. Moreover, the effect of y-butyrobetaine, a precursor in the
biosynthesis of L-carnitine, on the change of fatty acid metabolism in the liver of JVS mice was
pharmacokinetically examined, and it was considered that y-butyrobetaine may be more useful than
L-carnitine for treatment of diseases based on the primary carnitine deficiency. In summary, this
study indicated that the carnitine deficiency of JVS mice is based upon the dysfunctional transport
activity of L-carnitine in tissue cells, including intestine, liver, and kidney and y-butyrobetaine

supplement is effective for treatment of fatty liver based on the carnitine transporter dysfunction.
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