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Metabolism, Role and
Importance

Carnitine :

Tanwese wagunm anu*

ABSTRACT

Carnitine is an essential cofactor for the transport of long-chain fatty acid, acyl-carnitine
esters, across the inner mitochondrial membrane before B-oxidation. The various benefits of
camitine derivatives are realized nowadays.

Endogenous carnitine synthesis from diet occurs in the liver and kidney. -1t is accumulated
in skeletal muscle, heart, liver and epididymis. The kidney has a major role in caritine
homeostasis.

Systemic carnitine deficiency (SCD) presents in infancy or early childhood. Clinical
manifestations are severe and may result in death. There are 2 types of SCD, primary and
secondary SCD. Primary SCD can be defined as a genetic defect in the carnitine transporter.
Whereas secondary SCD is related to abnormality of enzymes involving the synthesis. Many
carnitine uptake studies of fibroblast culture cell of patients and the animal model indicated
that the etiology of primary SCD 1is camitine transport system defect, hOCTN, mutation.
Thus, the study of molecular mechanism of camitine transport is necessary for pathophysiology

of primary SCD understanding.
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plasma : free carnitine
total carnitine
liver

muscle

28-47 umol/liter
37-58 umol/liter
900-1800 nmol/g

2500-3500 nmol/g
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Cytosol of mitochondria matrix
Outer Inner
membrane membrane
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1 ¢ Acyl-CoA synthase
- long chain acyl CoA synthase is fould in outer membrane of mitochondria (outside
the permeation barrier to CoA in inner membrane)
- short-and medium chain-length of acyl CoA syntase localized in mitochondrial matrix.

Thus short-and medium chain fatty acid metabolism is carnitine independent.

II : outer camnitine acyltransferase (carnitine palmitoyl transferase I; CPT I)
Il :  inner (latent) carnitine acyltransferase (carnitine palmitoyl transferase II; CPT 1)
IV :  carnitine-acylcarnitine translocase (catalizing a one-to-one- exchange of carnitine and/

or acylcarnitine across the membrane, a mitochondria carnitine carrier or CAC) is

found in heart*>*® liver*” spermatozoa*®
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2 nqu® fig 1) systemic camitine deficiency
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short-chain acyl-CoA dehydrogenase,

medium-chain acyl-CoA dehydrogenase,
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long-chain acyl CoA dehydrogenase, short-
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