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Abstract
Total homocysteine is a non-protein amino acid that is produced during the metabolism of methionine, an essential amino acid found in many 
proteins. Elevated levels of tHcy have been identified as a risk factor for several chronic diseases, including cardiovascular disease. In this article, 
we will discuss the relationship between tHcy and CVD, and the mechanisms by which elevated tHcy levels may contribute to the development 
and progression of CVD. Elevated tHcy levels have been associated with an increased risk of CVD, but the exact mechanisms by which tHcy 
contributes to CVD are not yet fully understood. Several mechanisms have been proposed.
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Introduction

The inner lining of blood vessels, which can lead to endothelial dysfunction. 
Endothelial dysfunction is characterized by impaired nitric oxide production, 
increased oxidative stress, and increased inflammation, all of which can 
contribute to the development and progression of CVD. Interfere with lipid 
metabolism, leading to an increase in low-density lipoprotein cholesterol and 
a decrease in high-density lipoprotein cholesterol. This can contribute to the 
development and progression of atherosclerosis, a major underlying cause of 
CVD. Interfere with the coagulation system, leading to an increased risk of blood 
clots. This can contribute to the development of thrombotic events, such as heart 
attack and stroke. Several studies have investigated the relationship between 
tHcy and CVD [1].

Literature Review

A meta-analysis of 27 prospective studies found that was associated with risk 
of coronary heart disease and a increased risk of stroke. Another study found that 
tHcy was a stronger predictor of CVD in women compared to men. In this study, 
women with the highest levels of tHcy had a 2.5-fold increased risk of CHD and 
a 2.7-fold increased risk of stroke compared to women with the lowest levels of 
tHcy. In contrast, men with the highest levels of tHcy had a 1.5-fold increased risk 
of CHD and a 1.4-fold increased risk of stroke compared to men with the lowest 
levels of tHcy. Several other studies have also reported a positive association 
between tHcy and CVD risk. However, some studies have reported conflicting 
results, and the relationship between tHcy and CVD risk may vary depending on 
the population studied and other factors. Several treatment options are available 
to reduce tHcy levels, including dietary changes and supplementation with folic 
acid [2]. 

Discussion

Methionine is the primary dietary source of tHcy, and reducing methionine 

intake can reduce tHcy levels. Foods high in methionine include red meat, fish, 
and dairy products. In contrast, foods low in methionine include fruits, vegetables 
and grains. Several studies have investigated the effect of dietary changes on 
tHcy levels. For example, a study of 80 healthy adults found that a vegetarian 
diet, which is low in methionine, led to a significant reduction in tHcy levels 
compared to a diet that included meat. Total homocysteine is a sulfur-containing 
amino acid that is produced during methionine metabolism. Elevated levels of 
tHcy have been associated with an increased risk of cardiovascular disease. In 
this article, we will discuss the relationship between tHcy and CVD, as well as the 
mechanisms by which tHcy may contribute to the development of CVD. Elevated 
levels of tHcy have been identified as an independent risk factor for CVD [3].

Several large-scale prospective studies have reported a positive association 
between elevated tHcy levels and the incidence of CVD events, such as 
myocardial infarction, stroke, and peripheral artery disease. A meta-analysis of 27 
prospective studies including over 50,000 participants found that each increase 
in tHcy level was associated with a increased risk of coronary heart disease 
and increased risk of stroke. Similarly, a meta-analysis of 17 prospective studies 
including over 14,000 participants found that high tHcy levels were associated 
with a 60% increased risk of peripheral artery disease. The exact mechanisms 
by which elevated tHcy levels contribute to the development of CVD are not fully 
understood. However, several hypotheses have been proposed [4].

Elevated tHcy levels have been shown to impair endothelial function, which 
plays a critical role in the development of atherosclerosis. Endothelial dysfunction 
can lead to the activation of inflammatory pathways, the promotion of platelet 
aggregation, and the accumulation of oxidized lipids, all of which contribute to 
the development of atherosclerosis. Elevated tHcy levels have also been shown 
to induce oxidative stress, which can lead to the formation of reactive oxygen 
species and the oxidation of low-density lipoprotein cholesterol. Oxidized LDL is 
a potent pro-inflammatory and pro-atherogenic molecule that contributes to the 
development of atherosclerosis. Several types of anemia have been associated 
with an increased risk of cardiovascular disease, including iron-deficiency 
anemia, hemolytic anemia, and sickle cell anemia. Iron-deficiency anemia is the 
most common type of anemia and is caused by a lack of iron in the body [5].

Elevated tHcy levels have been shown to increase the expression of pro-
inflammatory cytokines, such as interleukin-6 and tumor necrosis factor-alpha. 
Chronic inflammation plays a critical role in the development of atherosclerosis, 
and the upregulation of pro-inflammatory cytokines by tHcy may contribute to this 
process. Elevated tHcy levels have been shown to increase the expression of 
tissue factor, a key mediator of the coagulation cascade. This can lead to a pro-
thrombotic state and an increased risk of thrombotic events, such as myocardial 
infarction and stroke. Folic acid is a B-vitamin that is involved in the metabolism of 
tHcy. Several studies have shown that folic acid supplementation can effectively 
lower tHcy levels. A meta-analysis of 14 randomized controlled trials. Anemia and 
cardiovascular disease are two interrelated health conditions that have significant 
impacts on individuals’ overall health and well-being. This is because when the 
heart and blood vessels are deprived of oxygen, they become more susceptible 
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to damage and disease [6].

Conclusion

Vitamin B12 and vitamin B6 are also involved in the metabolism of tHcy. 
Several studies have shown that supplementation with these vitamins can 
lower tHcy levels. Oxidative stress is thought to contribute to the development 
of CVD through several mechanisms. One of the primary ways that oxidative 
stress damages the cardiovascular system is through the oxidation of low-density 
lipoprotein cholesterol. Oxidized LDL is taken up by macrophages in the arterial 
wall, leading to the formation of foam cells and the initiation of the atherosclerotic 
process. In addition to medical and surgical management of CAD, lifestyle 
modifications are also important in patients undergoing vascular surgery. Studies 
have shown that anemia is associated with an increased risk of heart attack, 
stroke, and congestive heart failure. This is because a lack of iron can lead to an 
increase in oxidative stress and inflammation, both of which have been linked to 
the development of cardiovascular disease.
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