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Cardiovascular diseases such as coronary artery occlusion, hypertensive heart disease and stroke, high blood pressure,

myocardial infarction, cerebrovascular disease, heart failure, rheumatic heart disease, congenital heart disease and

cardiomyopathies generate thousands of patients with high mortality and morbidity worldwide. The appearance of these

diseases increases with the aging of the population. In addition, these diseases are complicated by some comorbidity that

patients present (overweight, obesity, diabetes mellitus, etc.). The installation and development of these diseases are

closely linked to metabolic changes that generate a state of oxidative stress, due to the excessive production of reactive

oxygen species (ROS) and reactive nitrogen species (RNS).
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1. General Information

Cardiovascular diseases (CVD) (such as coronary artery occlusion, hypertensive heart disease and stroke) are diseases

that generate thousands of patients with a high mortality rate worldwide. Many of these cardiovascular pathologies, during

their development, generate a state of oxidative stress that leads to a deterioration of the patient's conditions associated

with the generation of reactive oxygen species (ROS) and reactive nitrogen species (RNS). Within these reactive species

we find superoxide anion (O2•-), hydroxyl radical (•OH), nitric oxide (NO•), as well as other species of non-free radicals

such as hydrogen peroxide (H2O2), acid hypochlorous (HClO) and peroxynitrite (ONOO-). A molecule that actively

participates in counteracting the oxidizing effect of reactive species is reduced glutathione (GSH), a tripeptide that is

present in all tissues and that its synthesis and / or regeneration is very important to be able to respond to the increase in

oxidizing agents. . In this review, we will address the role of glutathione, its synthesis in both the heart and liver, and its

importance in preventing or reducing the deleterious effects of ROS in cardiovascular disease.

2. Cardiovascular diseases

Cardiovascular diseases such as coronary artery occlusion, hypertensive heart disease and stroke, high blood pressure,

myocardial infarction, cerebrovascular disease, heart failure, rheumatic heart disease, congenital heart disease and

cardiomyopathies generate thousands of patients with high mortality and morbidity worldwide . The occurrence of

these diseases increases with the aging of the population . In addition, these diseases are complicated by some

comorbidity that patients present (overweight, obesity, diabetes mellitus, etc.). The installation and development of these

diseases are closely linked to metabolic changes that generate a state of oxidative stress, due to the excessive production

of reactive oxygen species (ROS) and reactive nitrogen species (RNS) . The deficiency of antioxidant molecules in

elderly humans has been shown to be due to a significant reduction in their synthesis. A diet enriched with cysteine ​​and

glycine, the precursors of glutathione, fully restores cellular glutathione synthesis and GSH concentration, reduces levels

of oxidative stress, and thus prevents damage associated with oxidative stress and aging . In the case of cardiovascular

pathologies, the oxidative stress state leads to a deterioration of the patient's conditions associated with the generation of

ROS and RNS. Superoxide anion (O2•-), hydroxyl radical (•OH), nitric oxide (NO•) and other species of non-free radicals

such as hydrogen peroxide (H2O2), hypochlorous acid (HClO) and peroxynitrite (ONOO-) are all found within these

reactive species . NADPH oxidase (NOX), lipoxygenase, cyclooxygenase (COX), xanthine oxidase (XO), uncoupled

nitric oxide synthases (NOS), cytochrome P450, and mitochondrial respiration are the most common enzymatic causes of

ROS in CVD . A molecule that is actively involved in counteracting the oxidizing effect of reactive species is reduced

glutathione (GSH). In the present review, we describe the role that glutathione plays in preventing an increase in ROS and

RNS responsible for the development of cardiovascular diseases. Specifically, the following aspects are described: (i)

description of ROS and RNS and antioxidant defenses, (ii) the importance of reduced glutathione (GSH) as an antioxidant

agent, (iii) the participation of GSH in the prevention of cardiovascular diseases, (iv) the relationship between the

production of reactive species and the development of cardiovascular diseases. Since several cardiovascular diseases

are closely related to an increase in reactive oxygen and nitrogen species.
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3 Conclusions

Many diseases are due to an imbalance between the rate of oxidant production (free radicals or reactive species) and the

activity of cellular antioxidant systems. Glutathione plays a central role as an antioxidant defense, as well as in the

regulation of the pathways involved in cellular homeostasis, not only as a detoxifier of endogenous and exogenous

compounds, but also through its participation in processes related to cell proliferation, apoptosis, gene expression,

regulation of the immune system and metabolism of cellular compounds, among others. Alterations in GSH homeostasis

are related to the etiology and / or progression of a variety of diseases in addition to the listed CVD. 

Figure 2. Importance of GSH in the prevention of cardiovascular diseases related to an increase in the production of

reactive oxygen species [ROS] and reactive nitrogen species [RNS].

Although there is a wealth of information on glutathione, it is clear that much remains to be discovered about its role in cell

regulation. In recent years, approaches to designing future therapies consider novel aspects such as, for example, the

heritability of GSH levels in different organs / tissues , the regulation of epigenetic mechanisms in response to variations

in the level of glutathione or the GSH / GSSG ration ; redox signaling through hormone-stimulated mixed disulfide

formation  or even, testing in animal models, a mitochondrial transplantation therapy that could increase ATP supply and

reduce ROS damage . In fact, Cowan et al.  successfully reported intracoronary exogenous mitochondrial delivery in

an ischemic heart for cardioprotection. Therefore, the study of glutathione remains an important and extensive field of

research that requires further examination.
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