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Abstract: 

Introduction: Homocysteine, is a sulfhydryl-containing amino acid that is typically present in very 

small amounts in all cells of the body.  Many investigations have indicated hyperhomocystenemia 

as a risk factor, which is correlated with complications such as atherosclerosis, cardiovascular 

disease (CVD), and stroke. The aim of the present work was to review different studies for   the 

lowering effect/s of folic acid supplementation on plasma homocysteine levels. 

Methods: An academic search was conducted in  number of electronic databases such as EMBASE, 

PubMed, and etc. for the  key words; homocysteine , vitamin B12 , vitamin B6 , folic acid (vitamin 

B9)  and cardiovascular diseases  during years 2004 to  2018.  

Findings: Review of the selected papers indicated that increased homocysteine levels as a risk 

marker for cardiovascular diseases, is associated with atheriosclerotic outcomes. In addition, it is 

considered   a higher risk of coronary artery disease in patients with chronic renal dysfunction. In 

apparent contrast, however, another study indicated  no risk reduction  in homocysteine-lowering 

trials based on prescription of folic acid and concluded that intake of high amounts of folic acid may 

be beneficial via the homocysteine lowering, but may also be harmful via destabilization the 

atherosclerotic plaque. 

Conclusion: The authors conclude uncertainty of whether or not folic acid means of homocysteine 

lowering forms of therapy will reduce the risk of CVD remains a main focus of future research 

works. 
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Introduction: 

Homocysteine, is a sulfhydryl-containing 

amino acid that is typically present in very 

small amounts in all cells of the body.  It is 

produced in the normal biosynthesis of the 

amino acids methionine and cysteine (1) 

through two pathways: remethylation, which 

requires folic acid (vitamin B9) and vitamin 

B12 coenzymes; and trans-sulfuration, which 

requires pyridoxal-5'-phosphate; the vitamin 

B6 coenzyme (2). Total concentration of 

homocysteine in plasma of healthy humans 

(fasting) is low and its level is between 5.0 

and 15.0 µmol/L when assessed with HPLC 

or 5.0-12.0 µmol/L when immunoassay 

methods are used (3). Data from a number of 

laboratories suggest that mild elevations of 

homocysteine in plasma are a risk factor for 
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(CVD) (2), however, the definition of   

hyperhomocysteinemia differs between 

studies (1). It is defined as a medical 

condition characterized by an abnormally 

high level of homocystein (above 15 µmol/L) 

in the blood (1,4).  

The prevalence of hyperhomocystenemia may 

vary significantly between populations, and 

most likely depend on age, diet, and genetic 

background as well (1). Increasing age, male 

sex, smoking, coffee consumption, high blood 

pressure, unfavorable lipid profile, high 

creatinine and faulty diet are some of the 

factors associated with increased 

homocyteine level (5). On the other hand, 

physical activity, moderate alcohol 

consumption, good folate and vitamin B12 

status are associated with lower homocysteine 

level. It is reported that vegetarians may be at 

a higher risk of hyperhomocysteinemia due to 

low plasma B12 level but the difference is 

likely to be insignificant. (5).   

Hyperhomocysteinemia may arise from 

genetic defects of enzymes involved in 

homocysteine metabolism (6,7). However, 

nutritional deficiencies of folate (vitamin B9), 

vitamin B12 and to a lesser extent, vitamin 

B6 that are essential cofactors in 

homocysteine-methionine metabolism may 

also give rise to it (6,7). Therefore, a person 

with a nutritional deficiency that leads to low 

blood concentrations of the aforementioned is 

at increased risk of hyperhomocysteinemia as 

well (3). In addition, use of various drugs, 

alcohol, tobacco, coffee as well as several 

other diseases such as renal and thyroid 

dysfunction, cancer, and diabetes are believed 

to be associated with moderately elevated 

homocysteine concentration (1,8). The major 

route of homocysteine clearance from plasma 

is the kidney and the rise is due to defective 

metabolism of homocysteine by the kidney 

(7). Total homocysteine level are found to be 

considerably higher in patients with chronic 

renal disease, than the moderately raised 

concentrations commonly found in patients 

with vascular disease. This may be the 

probable cause that contributes to the high 

incidence of vascular complications in 

patients with chronic renal failure (7).  

Furthermore, atherosclerosis is the most 

common pathological process that leads to 

(CVD). There has been an indication towards 

a significant correlation between 

hyperhomocystenemia and (CVD) and its 

complications such as heart attacks and 

strokes (1,7). It is believed that 

hyperhomocystenemia leads to endothelial 

cell damage, reduction in the flexibility of 

vessel deposition of plasma lipids in plaques, 

fibrosis and calcification of plaques (1,7,9). 

Hyperhomocystenemia may also lead to an 

enhancement of the adverse effects of risk 

factors like hypertension, smoking, lipid and 

lipoprotein metabolism, as well as promotion 

of the development of inflammation (7,9). It 

is also possible that enhanced arterial stiffness 

in hyperhomocystenemia might be attributed 

to homocysteine related LDL atherogenesis 

(10). 

Methods: 

The papers for the present review were 

identified by searching a number of electronic 

databases including; PubMed, Scopus, 

Scientific Information, and EMBASE during 

years 2004 to 2018 for the key word such as 

homocysteine , vitamin B12 & B6 , folic acid 

(vitamin B9) and cardiovascular diseases .  
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Discussion:  

Several cross-sectional and case control 

studies have pointed towards a clear 

correlation between total serum homocysteine 

and the incidence of coronary and vascular 

disease (11,12). In addition, increased 

homocysteine level is found to be associated 

with atherosclerotic outcomes as well as an 

independent risk marker for (CVD) (7). 

Moreover, subgroup analyses in other studies 

showed that elevated homocysteine was 

associated with higher risk of coronary artery 

disease in patients with chronic renal 

dysfunction (5,7,12). In apparent contrast, 

however, another study indicated no risk 

reduction in homocysteine-lowering trials. 

These trials were mainly based on 

prescription of folic acid and were concluded  

that  intake of high amounts of folic acid may 

be beneficial via the homocysteine lowering, 

but may also be harmful via destabilization 

the atherosclerotic plaque (13,14). 

Furthermore, B vitamins were shown to 

reduce homocysteine without improving 

endothelial dysfunction (1). 

Apart from being part of the antioxidant 

defense system, some vitamins also play a 

role as enzyme cofactors (9). Vitamin B6, 

B12 and folic acid (vitamin B9) are essential 

cofactors in homocysteine-methionine 

metabolism. Therefore, low vitamin B 

availability (B6, B12 and folic acid) leads to 

impaired re-methylation of homocysteine to 

methionine and thus to homocystein 

accumulation (9). It has been shown that 

increased homocysteine level was   associated 

with atherosclerotic outcomes and risk of 

stroke in elderly individuals (1,11). However, 

lowering homocysteine level by B vitamin 

supplementation has been failed to 

demonstrate beneficial effects in 

cardiovascular diseases and this has been 

proven to be true in many other research 

works (9,14-17).  

 

Conclusion: 

 At present there is a controversy regarding 

the significance of homocysteine as a risk 

factor for CVD and stroke and whether 

patients should be screened for homocysteine 

routinely. Therefore, it is concluded 

uncertainty of whether or not folic acid means 

of homocysteine lowering forms of therapy 

will reduce the risk of CVD remains a main 

focus of future research work. 
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