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Abstract

the ongoing research efforts in this area.

Homocysteine, an amino acid in the blood, has been implicated in various pathophysiological processes, including
endothelial dysfunction and oxidative stress, which contribute to atherogenesis. Elevated homocysteine levels are
associated with decreased availability of nitric oxide (NO), increased intracellular oxidative stress, and activation
of pro-atherogenic mechanisms. This review examines the potential of vitamin B6, vitamin B12, folic acid, betaine,
and 5-methyl tetrahydrofolate in lowering homocysteine levels. These nutrients act through different mechanisms to
reduce homocysteine concentrations, potentially mitigating the associated adverse effects on cardiovascular health.
Current clinical trials are investigating the efficacy of folate supplementation in homocysteine reduction. This abstract
summarizes the role of these nutrients in homocysteine metabolism and their impact on vascular health, highlighting
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Introduction

Homocysteine, a sulfur-containing amino acid derived from the
metabolism of methionine, has garnered significant attention due to
its association with cardiovascular diseases. Elevated homocysteine
levels have been identified as a risk factor for endothelial dysfunction
and atherosclerosis, primarily due to its effects on nitric oxide (NO)
availability and oxidative stress. High homocysteine concentrations
are known to decrease NO availability, leading to impaired endothelial
function, and increase intracellular oxidative stress, which further
promotes vascular damage and inflammation [1]. Recent studies have
explored various nutritional interventions to manage homocysteine
levels and mitigate its detrimental effects on cardiovascular health.
Vitamins B6 and B12, along with folic acid, betaine, and 5-methyl
tetrahydrofolate, play crucial roles in the metabolism of homocysteine,
facilitating its conversion into less harmful substances. These nutrients
have shown promise in reducing elevated homocysteine levels and,
consequently, in lowering cardiovascular risk.

Ongoing clinical trials are investigating the effectiveness of folate
and other related compounds in managing homocysteine levels.
Understanding how these supplements influence homocysteine
metabolism and their impact on vascular health is essential for
developing effective therapeutic strategies. This review aims to provide
a comprehensive overview of the mechanisms through which vitamin
B6, B12, folic acid, betaine, and 5-methyl tetrahydrofolate modulate
homocysteine levels and to highlight the current state of research in
this field [2].

Homocysteine and cardiovascular risk

Homocysteine is a sulfur-containing amino acid produced
during the metabolism of methionine, an essential amino acid
in the diet. Elevated levels of homocysteine have been linked to
increased cardiovascular risk, including endothelial dysfunction and
atherosclerosis. This connection arises from homocysteine’s adverse
effects on vascular health, where it reduces the availability of nitric oxide

(NO) and increases oxidative stress, contributing to the development
of cardiovascular diseases [3].

Impact of elevated homocysteine levels

High homocysteine concentrations in the blood are associated
with several pathophysiological processes that promote cardiovascular
disease. Elevated homocysteine levels lead to reduce NO availability,
which impairs endothelial function and exacerbates vascular
inflammation. Additionally, increased oxidative stress due to elevated
homocysteine levels further contributes to endothelial cell damage and
promotes atherogenesis, thereby elevating the risk of cardiovascular
events.

Role of nutrients in homocysteine metabolism

Nutritional factors play a crucial role in the metabolism of
homocysteine. Vitamins B6 and B12, along with folic acid, betaine,
and 5-methyl tetrahydrofolate, are involved in the conversion of
homocysteine into less harmful substances. These nutrients act as
co-factors in enzymatic reactions that facilitate the breakdown of
homocysteine, thereby lowering its levels in the blood. Adequate intake
of these nutrients can help mitigate the adverse effects of elevated
homocysteine on cardiovascular health [4].

Current research and clinical trials

Current research is focusing on the effectiveness of various
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nutritional supplements in managing homocysteine levels and
reducing cardiovascular risk. Clinical trials are exploring the impact
of folate and other related compounds on homocysteine metabolism
and their potential to lower cardiovascular risk. These studies aim to
provide evidence-based recommendations for dietary supplementation
as a preventive or therapeutic strategy against cardiovascular diseases
associated with high homocysteine levels [5].

Objective of the review

This review aims to provide a comprehensive overview of the
mechanisms through which vitamins B6, B12, folic acid, betaine,
and 5-methyl tetrahydrofolate influence homocysteine metabolism
and their impact on cardiovascular health. By examining the role of
these nutrients in managing homocysteine levels and summarizing
the findings from current research and clinical trials, this review seeks
to enhance understanding of potential therapeutic approaches for
reducing cardiovascular risk associated with elevated homocysteine

[6].
Results and Discussion
Effects of nutrient supplementation on homocysteine levels

Several studies have demonstrated the efficacy of nutrient
supplementation in lowering elevated homocysteine levels. Vitamin B6,
B12, folic acid, betaine, and 5-methyl tetrahydrofolate have been shown
to play significant roles in homocysteine metabolism. Vitamin B6 acts
as a co-factor for the enzyme cystathionine p-synthase, which converts
homocysteine to cystathionine. Vitamin B12, in conjunction with folate,
is essential for the conversion of homocysteine to methionine through
the remethylation pathway. Folic acid and 5-methyl tetrahydrofolate
are crucial for the same remethylation process, and betaine provides an
alternative pathway for homocysteine conversion through the enzyme
betaine-homocysteine methyltransferase [7].

Clinical trials and meta-analyses have confirmed that
supplementation with these nutrients can significantly reduce
homocysteine levels. For instance, folic acid and vitamin B12
supplementation have been shown to lower homocysteine levels
by approximately 10-20%. Similarly, betaine supplementation has
demonstrated a reduction in homocysteine levels, although its effect is
less pronounced compared to folate and vitamin B12 [8].

Impact on cardiovascular risk

The reduction of homocysteine levels through supplementation
has potential implications for cardiovascular health. Lowering
homocysteine levels may help mitigate some of the adverse effects
associated with elevated homocysteine, such as endothelial dysfunction
and increased oxidative stress. However, while the reduction in
homocysteine levels is promising, the impact on actual cardiovascular
outcomes remains a topic of debate. Recent research indicates that
although nutrient supplementation can lower homocysteine levels,
its direct effect on reducing cardiovascular events is not as clear-cut
[9]. Some studies suggest that while lowering homocysteine levels can
improve endothelial function and reduce oxidative stress, it does not
always translate into a significant reduction in cardiovascular events.
This discrepancy may be due to the complex interplay of homocysteine

with other risk factors and underlying mechanisms that are not fully
addressed by nutrient supplementation alone.

Current research and clinical trials

Ongoing clinical trials are further investigating the role of folate
and other supplements in managing homocysteine levels and their
broader impact on cardiovascular health. These studies aim to clarify
the relationship between homocysteine reduction and cardiovascular
outcomes and to determine the most effective supplementation
strategies. Trials are exploring various dosages, combinations of
nutrients, and patient populations to establish more definitive
guidelines [10].

Conclusion

In conclusion, while there is substantial evidence supporting
the role of vitamins B6, B12, folic acid, betaine, and 5-methyl
tetrahydrofolate in lowering homocysteine levels, the clinical benefits
in terms of cardiovascular risk reduction are still under investigation.
Future research is needed to better understand the potential therapeutic
effects of these nutrients and to refine supplementation strategies for
optimal cardiovascular health outcomes.

Acknowledgment
None

Conflict of Interest
None

References

1. Kobayashi S, Boggon TJ, Dayaram T, Janne PA, Kocher O, et al. (2005) EGFR
mutation and resistance of non-small-cell lung cancer to gefitinib. N Engl J Med
352: 786-792.

2. Inukai M, Toyooka S, Ito S, Asano H, Ichihara S, et al. (2006) Presence of
epidermal growth factor receptor gene T790M mutation as a minor clone in
non-small cell lung cancer. Cancer Res 66: 7854-7858.

3. Love RG, Smith TA, Gurr D, Soutar CA, Searisbbriek DA and Seaton A, et
al. (1988) Respiratory and allergic symptoms in wool textile workers. Br
J Ind Med 15: 727-741.

4. Mengesha YA, Bekele A (1998) Relative chronic effects of different
occupational dusts on respiratory indices and health of workers in three
Ethiopian factories. Am J Ind Med 34: 373-380.

5. Nilsson R, Nordlinder R, Wass U, Meding B, Belin L, et al. (1993) Asthma,
rhinitis and dermatitis in workers exposed to reactive dyes. Br J Ind Med 50:
65-70.

6. OzesmiM, Aslan H, Hillerdal G, Rylander R, Ozesmi C, et al. (1987) Byssinosis in
carpet weavers exposed to wool contaminated with endotoxin. Br J Ind Med 44:
489-483.

7. ParkHS,Lee MK, KimBO, Lee KJ, Roth JMetal. (1991) Clinical and immunologic
evaluations of reactive dye-exposed workers. J Allergy Clin Immunol 87: 639-649.

8. Parikh JR, Majumdar PK, Shah AR, Rao MN, Kasyap SK (1990) Acute
and chronic changes in pulmonary functions among textile workers
of Ahmedabad. Ind. J Indust Med 36: 82-85.

9. Park HS, Kim YJ, Lee MK, Hong CS (1989) Occupational asthma
and IgE antibodies to reactive dyes. Yonsei Med J 30: 298-304.

10. Pickrell JA, Heber AJ, Murphy JP, Henry SC, May MM, et al. (1995) Total
and Respirable dust in swine confinement building: The benefit of respiratory
protective masks and effect of recirculated air. Vet Human Toxicol 37: 430-435.

Atheroscler Open Access, an open access journal

Volume 9 « Issue 5 « 1000281


https://pubmed.ncbi.nlm.nih.gov/15728811/
https://pubmed.ncbi.nlm.nih.gov/15728811/
https://pubmed.ncbi.nlm.nih.gov/16912157/
https://pubmed.ncbi.nlm.nih.gov/16912157/
https://pubmed.ncbi.nlm.nih.gov/16912157/
https://pubmed.ncbi.nlm.nih.gov/3264511/
https://pubmed.ncbi.nlm.nih.gov/9750944/
https://pubmed.ncbi.nlm.nih.gov/9750944/
https://pubmed.ncbi.nlm.nih.gov/9750944/
https://pubmed.ncbi.nlm.nih.gov/8431393/
https://pubmed.ncbi.nlm.nih.gov/8431393/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1007864/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1007864/
https://pubmed.ncbi.nlm.nih.gov/2005316/
https://pubmed.ncbi.nlm.nih.gov/2005316/
https://pubmed.ncbi.nlm.nih.gov/2381177/
https://pubmed.ncbi.nlm.nih.gov/2381177/
https://pubmed.ncbi.nlm.nih.gov/2381177/
https://pubmed.ncbi.nlm.nih.gov/2588667/
https://pubmed.ncbi.nlm.nih.gov/2588667/
https://pubmed.ncbi.nlm.nih.gov/8592829/
https://pubmed.ncbi.nlm.nih.gov/8592829/
https://pubmed.ncbi.nlm.nih.gov/8592829/

Citation: Kuznetsov Y (2024) Effects of Vitamin B6, B12, Folic Acid, Betaine, and 5-Methyl Tetrahydrofolate on Homocysteine Levels and Its Impact
on NO Availability, Oxidative Stress, and Pro-Atherogenic Mechanisms. Atheroscler Open Access 9: 281.

Page 3 of 3

Atheroscler Open Access, an open access journal Volume 9 ¢ Issue 5 « 1000281



	Corresponding author

