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Adrenoleukodystrophy (ALD) is an inherited disorder characterized by progressive demyelination of the central
nervous system and adrenal dysfunction. The biochemical characterization is made based on the accumulation of
pathgnomonic amounts of saturated very long chain fatty acid (VLCFA, >>22) in all tissues, including brain white mat-
ter and adrenal glands. The accumulation of VLCFA is linked to a mutation in the ABCDI gene that encodes ABCD1/
ALDP, a peroxisomal ABC protein. ABCD1/ALDP is thought to be involved in the active ATP-driven transport of
VLCFA-CoA from the cytoplasm into the peroxisomes. However, the precise function of ABCD1/ALDP is still un-
clear. The accumulation of VLCFA is caused by reducing peroxisomal VLCFA -oxidation and/or increasing fatty acid
elongation. Since the reduction of accumulated VLCFA in the brain is thought to be crucial for preventing the progres-
sion of neurologic symptoms in X-ALD, compounds that can cross the blood-brain barrier and decrease the VLCFA lev-
els in the brain would be a highly attractive candidate for effective treatment of ALD patients. We found that baicalein
5,6,7-trimethyl ether, a flavonoid derivative, decreased the VLCFA level in X-ALD fibroblasts, possibly by activating
peroxisomal fatty acid f-oxidation. Continued pharmacologic studies of flavonoids and chemically modified derivatives

may lead to major advances in the pharmacologic therapy for X-ALD.
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NBD: nucleotide binding domain
LCFA: Long chain fatty acid
VLCS: very long chain acyl-CoA synthetase

Fig. 1. A Putative Secondary Structure of ABCD1/ALDP
and Function of Peroxisomal ABC Proteins

A: Six transmembrane domains (TMDs) are located in the NH,-termi-
nal half of the protein, and a nucleotide binding domain (NBD) including
Walker A, B and ABC signature sequence are located in COOH-terminal
half of the protein. B: In mammalian, 4 ABC proteins are known to be in
peroxisomes, ABCD1/ALDP, ABCD2/ALDRP, ABCD3/PMP70 and
ABCD4/P70R. Among them, ABCD3/PMP70 has been reported to involve
in the active ATP-driven transport of LCFA-CoA from the cytoplasm into
the peroxisomes. ABCD1/ALDP is thought to involve in the transport of
VLCFA-CoA but the precise function has not yet been elucidated.
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Dysfunction of ABCD1/ALDP
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Fig. 2. A Putative Mechanism of Neurodegeneration in X-
ALD

Abnormal accumulation of VLCFA, which is caused by reducing perox-
isomal VLCFA p-oxidation and/or inducing fatty acid elongation, might
result in the destabilization of myelin membranes. The myelin membrane
fragments activate the astrocyte and/or microglia, which lead to the inflam-
matory reaction in central nerve system. Proinflammatory cytokines are
known to have negative affects on oligodendrocyte. Disruption of steroid
metabolisms in central nerve system might also involve in the demyelination.
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X, I BT SRR = I3 T 54
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Fig. 3. Chemical Formulas of the Baicalein Derivatives and
Their Effects on VLCFA g-oxidation
X-ALD fibroblasts were cultivated in the presence of each baicalein
derivative for three days. f-Oxidation activities were expressed as percentage
of control. NA: not analyzed.
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BRI &5, FDEDITIE, HRERERIZHBT HMm
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DTH%. BFFRICHED S 12T XTOH & ITEHE
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