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Lipoic acid – the drug of the future?
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Abstract:

Numerous experimental and clinical studies proved efficiency of treatment with lipoic acid-containing drugs in diseases, in which

pro- and antioxidant balance is disrupted (diabetes, neurodegenerative diseases, acquired immune deficiency syndrom (AIDS),

tumors, etc.). Efficiency of lipoate has been attributed to unique antioxidant properties of lipoate/dihydrolipoate system, its reactive

oxygen species (ROS) scavenging ability and significant effect on the tissue concentrations of reduced forms of other antioxidants,

including one of the most powerful, glutathione (thus lipoate is called an antioxidant of antioxidants). Moreover, analysis of

literature data suggests participation of lipoic acid in processes of cell growth and differentiation. This fact can be crucial to clinical

practice, however, this problem requires further studies.
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Abbreviations: AGEs – advanced glycation end products,

CML – N-�-carboxymethyllysine, DA – dopamine, L-Dopa –

L-dihydroxyphenylalanine, DOPAC – aldehyde of dihydroxy-

phenylacetic acid, GSH – glutathione, ROS – reactive oxygen

species, �-APP – �-amyloid precursor protein

Introduction

�-Lipoic acid was isolated from bovine liver in 1950

[34]. In the next years, its chemical structure was es-

tablished and confirmed by synthesis. �-Lipoic acid is

6,8-dithio-octanoic acid. Due to the presence of asym-

metrical carbon atom, it is an optically active com-

pound. Naturally occurring �-lipoic acid is in R con-

figuration and is dextrorotary (Fig. 1). Amide of lip-

oic acid (Fig. 2) is a coenzyme of E� (dihydrolipoate

acyltransferase) subunit of multienzymatic mitochon-

drial complexes catalyzing oxidative decarboxylation

of pyruvate, �-ketoglutarate and branched-chain

�-ketoacids, formed during transamination of leucine,

isoleucine and valine. These reactions share the

mechanism consisting in �-ketonic group transfer

onto coenzyme A. Lipoic acid is also an essential ele-

ment of mitochondrial complex of four proteins par-

ticipating in glycine synthesis and degradation

(glycine cleavage system).

Considering its role in biochemical processes, lip-

oic acid was initially included into vitamin B com-

plex. However, at present, a majority of researchers

believe that lipoic acid is not a vitamin. It is supposed

that it is synthesized in human and animal body in

mitochondria, where, similarly as in bacterial and

plant cells, octanoic acid and cysteine, which is the

source of sulfur, are direct precursors of lipoic acid [31].

In the last decade, we have witnessed a surge of in-

terest in pharmacological properties of lipoic acid
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