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Introduction 
 Alpha-lipoic acid (ALA) also known as lipoate or thioctic acid is 
abundantly found in brewer's yeast, wheat germ, and red meat 
[1]. In these foods, it remains linked by covalent bonds to the 
lysine residues of the proteins (lipoyllysine) [2]. It is an eight-
carbon fatty acid in which sulfur atoms replace the hydrogen 
atoms of carbons 6 and 8 of the acyl chain (the resulting 
disulphide oxidation gives ALA) [3] (CAOA The main substrates 
for in vivo synthesis of ALA are monosulfurized octanoic acids 
[4]. After oral intake, it is easily absorbed in the small intestine, 
incorporated into the circulatory tract and effectively crosses 
the blood-brain barrier [1]. It is an amphipathic acid, so it can 
dissolve both in an aqueous medium and in a fatty medium, 
which is why it is called a “universal antioxidant” and can act 
both intra and extracellularly, anywhere and at any level within 
the organism [5]. ALA and its reduced form DHLA (dihydrolipoic 
acid), not only act as potent free radical neutralizers and 
metal chelate-forming agents [6,7], but can also recycle other 

antioxidants such as glutathione, Coenzyme Q10 and vitamins 

C and E [7], which is why it is called antioxidant. Free radicals or 
reactive oxygen species (ROS) are generated by the process of 
cellular oxidation. ROS are formed by the sequential reduction 
of oxygen to superoxide, hydroxyl and hydrogen peroxide, or 
nitric oxide to peroxynitrile [8]. Controlled production of ROS is 
beneficial in processes such as phagocyte bactericidal activity, 
signal transduction, or the maintenance of redox potential 
within cells, among others [9].
 However, the production of ROS in concentrations greater 
than those that antioxidant systems are capable of neutralizing 
causes oxidative damage to the cells, and consequently aging 
[10], degenerative processes, and disease induction. These 
characteristics make the ALA appear as a very valuable molecule 
in the treatment of cancer and diseases with diminished 
antioxidant capacity such as sensitization of the central nervous 
system [5]. Since free radicals are extremely reactive and can 
be combined unspecifically with different cellular components 
[11], when they are in excess they can act with membranes (lipid 
peroxidation), nucleic acids and proteins, causing irreversible 
oxidative damage, which induces the appearance of mutations 

and alterations of the vital functions of the cell that can lead to 
death. The mitochondria are considered the main endogenous 
generator of ROS [12]. The production of ROS in the liver and 
kidney has been implicated as a common factor in the etiology 
of many diseases [13, 14]. The present study was designed to 
determine whether rat liver and kidney mitochondria could be 
a target for non-enzymatic peroxidation, as well as to establish 
the level of protection of said membranes incubated with ALA. 
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       ABSTRACT
  Reactive Oxygen Species (ROS) participate in the induction and progression of damage in many human pathologies, 
such as heart attack, cerebral ischemia, diabetic neuropathy, and Alzheimer's disease, among others. Alpha Lipoic 
Acid (ALA, also called thioctic acid) is a sulfur compound that acts as a growth factor in some microorganisms 
and as a coenzyme or prosthetic group in mammalian tissues. The beneficial action of ALA is due to the high 
antioxidant power that allows it to capture numerous free radicals such as Hydroxyl Radicals (OH•), Hypochlorous 
(HClO-), and oxygen (O•). ALA easily crosses cell membranes acting in both lipophilic and hydrophilic media, so it 
can act against oxidative stress and prevent cell damage at many levels. In the study reported here the effect of 
ALA on chemiluminescence of mitochondria isolated from liver and kidney rats was analyzed. After incubation of 
both mitochondria in ascorbate (0.4mM)-Fe++ (2.15μM) system (120min at 37°C), non-enzymatic peroxidation, 
it was observed that the total cpm/mg protein originated from light emission: chemiluminescence was lower in 
liver and kidney mitochondria obtained from ALA group than in the control group (without ALA). Moreover, it 
was observed that the ALA was reduced, concentration-dependent (0.05 mg, 0.15 mg and 0.25 mg of solution), 
of chemiluminescence, measured as total cpm. The analyses of chemiluminescence indicate that ALA may act as 
antioxidant protecting rat liver and kidney mitochondria from peroxidative damage.
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