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Clinical carnitine :
the circumstances of drug approval of L-carnitine,
and current topics of drug-induced carnitine deficiency

Al

Naruji Sugiyama”
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Laboratory of Pediatrics, Aichi Gakuin University, School of Pharmacy

Summary

L-carnitine is intrinsically involved in mitochondrial metabolism and function through the modulation of intramitochondrial acyl-CoA/

CoA ratio as it plays a key role in fatty acid oxidation. L-carnitine was initially administrated for the treatment of primary carnitine deficiency

which was recognized as a treatable myopathy, then for the treatment of secondary carnitine deficiency including inborn errors of organic

acid metabolism, such as propionic acidemia and methylmalonic aciduria. Recently, L-carnitine has also been approved for use in treating

many disorders or pathological conditions causing carnitine deficit, but further studies are needed to fully explore their potential. On the

grounds of my experience engaging in the field of carnitine research, I introduce chiefly the drug approval process of L-carnitine in Japan,

and current topics of drug-induced carnitine deficiency.

Keywords: carnitine deficiency, mitochondrial dysfunctions, treatable myopathy, pivoxil-containing prodrugs, valproic acid, dug-induced

carnitine deficiency, L-carnitine therapy.
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| «——— Carnitine

CT = carnitine/acylcarnitine translocase
CAT = carnitine acetyltransferase

@ = propionyl-CoA carboxylase

@ = methylmalonyi-CoA racemase

@ = methylmalonyl-CoA mutase

Pharmacological detoxification of accumulated propionyl-CoA by carnitine administration: Sites of metabolic blocks in

propionic acidemia ( (D) ), and methylmalonic acidemia ( 3) ) are indicated. (Sugiyama N)
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2. Correlation analysis in adult volunteers given CFTM-PI 600mg/day (figure A and C) , and in diseased children receiving CFTM-
PI 15mg/kg/day (figure B and D) between levels of serum free carnitine and blood ammonia or plasma glutamine. ( Ito T et al.'”)
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