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Abstract
Background: Homocystinuria is a rare autosomal recessive disease complicated by early and aggressive 
occlusive arterial disease. This may be related to the grossly increased homocysteine concentrations 
seen in this disease. More recently, milder hyperhomocysteinemia has been proposed as an indepen-
dent risk factor for coronary artery disease. Cardiovascular disease (CVD)  is among the diseases with 
multiple contributing factors, hence making it difficult to pinpoint a particular factor alone. The main 
factor that is of relevance to this study is homocysteine. Coronary artery disease is the narrowing or 
blockage of the arteries and vessels that supply oxygen and nutrients to the heart (1, 2). CVD are the 
major cause of morbidity and mortality worldwide. Obesity, HTA, Diabetes mellitus, hypercholesterol-
emia and smoking have been recognized as major risk factors for CVD.

Aim: Aim of this paper is to examine concentrations of Hcyt and lipid profile in patients with  CVD and 
positive personal history for CVD, comparing them with the control group composed from healthy 
individuals. Our study aimed to verify the role of Homocysteine as new indipendent risk factor on the 
onset of early atherosclerosis   and atheromateous processes in coronary arteries in patients with CVD. 

Materials and methods: The results obtained represent the average value earned once every three 
months in the 3 year period. 5ccm serum with a few heparin spots was sent to the Clinical Laboratory 
of the University Clinic of Skopje. 

Results: The results obtained from patients with CVD and control group are presented in the following 
text, where a statistically significant difference was observed for p <0.0001 between the parameters 
obtained by patients with CVD compared to the control group. In Concentrations of homocysteine 
and lipids in patietns with CVD compared to the control group showed satisticaly significant difference 
with p<0.0001, expected results and verified in many other multicentric studies. These facts show 
that raised Hcyt have more immpact on the onset of CVD .When Hcy levels are  in blood, the activity 
of cystathionine-synthethasae enzyme is raised. It is believed that this enzyme plays vital role on the 
metabolism of Hcyt. Recent years a lot of studies have been made on the effect of hyperhomocyste-
inemia and its impact on the onset of coronary  and all have verified that hyperhomocysteinemia is a 
significant parameter for the onset of early artherosclerosis of coronary and CVD(6,7,8).

Conclusions: In above mentioned cases it is recom-mended substi-tuive therapy with folic acid, pyri-
doxine, vitamin B12, vitamin E and other antioxidants which is found that have effect on prevention 
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of premature artherosclerosis in patients with CVD and raised Hcyt: acute myocardial infarction,CARB, 
angina pectoris. PTCA, Stenting and prevention of stroke.  

Keywords: premature coronary heart disease, total homocysteine 

Introduction

Both markedly and mildly elevated circulating ho-
mocysteine concentrations are associated with 
increased risk of vascular occlusion. Here we re-
view possible mechanisms that mediate these ef-
fects. Inborn errors of homocysteine metabolism 
result in markedly elevated plasma homocysteine 
(200–300 μmol/L) and thromboembolic (mainly 
venous) disease: treatment to lower but not to 
normalize these concentrations prevents vas-
cular events. Mild homocysteine elevation (>15 
μmol/L) occurs in ≈20–30% of patients with ath-
erosclerotic disease. 

A new class of emerging risk factor is elevated 
plasma homocysteine level. This study aims to 
determine whether there is any significant as-
sociation between homocysteine lipid profile 
and other parameters in acute coronary artery 
disease.CVD still remain as main factor of inva-
lidity, morbidity and mortality in developed and 
developing countries.  Usually, this is easily nor-
malized with oral folate and ongoing trials are 
assessing the effect of folate treatment on out-
comes. Although there is evidence of endothe-
lial dysfunction with both markedly and mildly 
elevated homocysteine concentrations, the ele-
vated homocysteine concentration in atheroscle-
rotic patients is also associated with most stan-
dard vascular risk factors, and importantly, with 
early decline in renal function, which is common 
in atherosclerosis.  Atherosclerosis, and its most 
common manifestation, coronary artery disease 
(CAD), are rather common causes of morbidity 
and mortality worldwide. Recognition of its vari-
ous risk factors is important to planning effective 
preventive measures. After the homocysteine 
theory was presented in 1969, attention has been 
directed toward the serum homocysteine level as 
a coronary artery disease risk factor.Corelation 
between raised Hcyt and CVD was dissevered 25 
years ago by Carson and Neil, who saw a defect of 

Hcyt metabolism in a patient with rasied Hcyt. In 
this cases is verified lack several enzymes which 
enable normal metabolism of Hcyt. Therefore as 
result of these metabolic disorders of Hcyt, clini-
cal picture of raised Hcyt and its accumulation in 
blood-hyperhomocysteinema appears. Several 
studies have verified taht 15-30% of cases with 
CVD are result of hyperhomocysteinemia (3, 4, 5).

When hyperhomocysteinemia is corelated with 
lipid disorder (dyslipidemia,  hypercholesterol-
emia) effects on cardiovascular system and CVD 
prevalence is higher. For this reason we decided 
in our study to include lipid panel also in patients 
with CVD.Homocysteine has been recognized as 
a risk factor as early as 1990s, for the presence 
of atherosclerotic vascular disease and hyperco-
agulability states. Subgroup analyses conducted 
in a study also showed that elevated homocys-
teine was associated with higher risk of coronary 
artery disease in patients with chronic renal dys-
function (9, 10). Cardiovascular diseases (CVD) as 
the name suggests, comprise of diseases of the 
heart and blood vessels. Cardiovascular disease 
is believed to account for one third of all deaths 
worldwide, and the prevalence is still on the rise 
(11, 12). CVD and their high mortality still remain 
as big problem and with high prevalence in gen-
eral population. High concentrations of Hcyt in 
serum are considered as risk factor for CVD and 
can be associated with hypertension. 

Although between hyperhomocysteinemia and 
CVD is found a significant corelation, still the role of 
homocysteine on cardiova-scular manifestations 
remanis unclear. It is verified that concentrations 
of homocysteine increases with somoking, aging 
and some diets with low folates, cyanocobalamin 
and pyridoxine. Many studies have verified a sig-
nifficant relationship between raised Hcyt and ar-
terial hypertension and lipid distorders, compared 
with normotensive individuals. Lowering Hcyt con-
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centrations can have some benefits in decreasing 
the risk of CVD in old age corelation between high 
levels of homocysteine(Hcy)  and coronary artery 
diseases is discovered 25 years ago, when for first 
time was verified that patients with hyperhomo-
cysteinuria are potential candidates for develop-
ing early artherosclerosis in puberty and before 20 
years of age. In these cases is verified the lack of 
some enzymes responsible for metabolisation of 
Hcyt, as result hyperhomocysteinemia occurs. Ho-
mocysteine was discovered in 1932, and chemical 
analysis showed similarity with cysteine. For this 
discovery Vincent du Vigneaud in 1955 was award-
ed Nobel Price in Chemistry for his work on sulfur 
compo-nents , especially for synthesis of polypep-
tide hormone (13). 

Homocysteine is sulfudric amynocide as interme-
diary product of normal biosynthesis of methio-
nine and cysteine (4). Hcy in serum is found in 
three forms: 1% is in free form, 70-80% as re-
sidual disulfides and 20- 30% in combined form 
with other thilos. (14).Homocysteine is synthe-
sized from essential aminoacid methionine. 
Cystathionine-β-synthe-tasae is an enzyme, 
while pyrido-xine (B6) is essential cofactor which 
converts homocy-steine in cysteine. Hyperho-
mocystei-nemia is a condition with raised homo-
cysteine levels in blood above 15 μmol/L (15,16, 
17,18). CVD have high prevalence and still remain 
as main reason for high mortality and morbidity 
in world. Ethilology of CVD is multifactorial and 
mos often they are result of narrowed or occlud-
ed coronary arteries (19, 20). Researchers have 
long debated the extent to which Hcy should be 
considered as a risk factor for CVD, since accord-
ing to some, only 50% of CVD can be explained by 
“classical” risk factors, and they say that “new” 
risk factors could significantly boost the CVD pre-
dictive power . But this has been widely criticized 
and there are other authors who show that up 
to three quarters of coronary heart disease (CHD) 
events, if not more, could be attributed to “clas-
sical” risk factors. For the purpose of use as a 
screening tool, a risk factor should be strongly 
and causally associated with the target disease, 
and many authors doubt whether such a relation-
ship between homocysteine and CVD exists. 

The Framingham risk score (FRS), known as an 
important instrument in predi-cting coronary 
artery disease in patients with traditional risk 
factors, such as dyslipidaemia, hyperten-sion, 
diabetes mellitus (DM), and smoking, seems to 
have underestimated the coronary artery disease 
risk in individuals with high homocysteine plas-
matic levels. Research has indicated towards a 
relationship between moderately elevated tHcy 
(Total homocysteine) levels and the risk of CVD 
(coronary,heart, cerebrovascular and peripheral 
artery dise-ases). The homozygous mutation of 
C‚S can cause severe hyperhomocysteinemia 
where homocysteine concentra-tion is up to 40-
fold of the normal levels. This disease occurs in 
approximately 1 of 100,000 live births.  Also Hcy 
levels correlated significa-ntly with increasing se-
verity of coronary artery disease (p < 0.001). 

According to this paper, the most common and 
plausible mechanism for increased risk of CAD 
are endothelial dysfunction thought to occur 
primarily from changes in vascular endothelial 
compliance and platelet coagulation changes 
that promote CVD. In various in vitro studies, ho-
mocysteine was proved to trigger proliferation 
of vascular smooth muscle cells. It also has role 
in increasing the activity of HMG Co A reductase 
which in turn increases cholesterol synthesis (23). 
An increased cholesterol level promotes athero-
sclerosis and hence it is a risk factor for CAD. Se-
rum levels of homocysteine were found to be sig-
nificantly higher in CAD than in non CAD subjects. 
Increased serum Hcy levels positively correlated 
with severity of CAD. But the authors assert too 
that there is a correlation between homocysteine 
and coronary artery disease, despite the fact that 
every research, including this one, has its limita-
tions. Carotid intima-media thickness (IMT) is a 
well-accepted non-invasive marker of subclinical 
atherosclerosis. 

The role of homocysteine in endothelial dysfunc-
tion is thought to be mediated by mechanisms in-
cluding oxidative stress, nuclear factor-kb (NF-kb) 
activation, inflammation, and inhibition of endo-
thelial nitric oxide synthase (eNOS) (24). While 
several observational studies have reported weak 
positive associations between total homocyste-

Homocysteine and Risk of Premature Coronary Heart Disease



42

ine concentration and carotid IMT in the non-di-
abetic population, few cross-sectional studies ad-
dress this association in the context of diabetes 
mellitus. The possible mechanisms explaining the 
relationship between hyperhomocystei-nemia 
and aortic stiffness are not yet fully well estab-
lished. Main hypotheses based on this investi-
gation are that homocysteine plays a potential 
role in remodelling of the arterial wall leading to 
vascular damage . There is also a strong evidence 
that oxidation is part of the mechanism attrib-
uted to increased homocysteine and atheroscle-
rosis. Thus we see a common belief across many 
papers that an inflammatory response could be 
in play.In an experimental study on mini pigs, 
mild hyperhomocysteinemia was found to cause 
an arterial, site-dependent deterioration of the 
elastic structure involving metallo-proteinase- re-
lated elastolysis (25, 26). 

Hyperhomocysteinemia is because od homozy-
gote mutations of MTHFR-methylene tetra hydro-
folate reductasae.These individuals with MTHFR 
defects are exposed to early CVD. Homocysteine 
is indipendent risk factor for early arthrosclerosis. 
Atherosclerosis is progressive inflamatory injury 
or arterial intimal layer, with increased perme-
ability, lipidic deposition and calcification of inti-
ma. Corelation between hyperhomocys-teinemia 
and atheros-clerosis for first time was identified 
by McCully in 1969. Atherosclerosis is common 
patholo-gical process which leads to CVD (myo-
cardial infarction, atheromatous processes pf 
carotid arteries, heart failure, stroke). Some of 
mechanisms of these effects are: endothelial dis-
function, oxidative injury, increased collagen pro-
duction, damage of arterial wall and increased C 
reactive proteine in vitro and in vivo (27, 28, 29). 
Concentrations of homocysteine in serum can be 
increased different diseases which cause distur-
bance in the metabolism of folates, B6, B12, lip-
ides, lipoproteins, inflamation etc. 

Prevalence of hyperhomocysteinema can vary 
between different populations and is tightly de-
pendet on age, diet, genetic predisposition while 
in turn physical activity, moderate consumption 
of alcohol, folates and B12 are associated with 
lower levels of Hcyt. Many studies have found 

that vegetarians can have higher risk for hyperho-
mo-cysteinemia compared with non vegetarians 
because of lower B12 levels in their diet.There 
are studies which have verified that in uremic pa-
tients increased Hcyt for 1 μmol/L increases the 
risk for CVD 1% (31). Still unknown remains the 
impact and atherosclerotic effect of raised Hcyt, 
but it is believed it interferes with endothelial 
function, coagulation and paltelets. 

Studies have demonstrated significantly higher 
plasma homocysteine levels in patients with 
occlusive arterial disease than in controls. The 
causes are not clearly understood but may in-
clude deficiency of vitamin B6, vitamin B12, and 
folic acid and heterozygosity for cystathionine 
synthase deficiency. Vitamin supplementation 
can lower plasma homocysteine levels. These 
data show that hyperhomocysteinemia is relat-
ed to CAD as an independent risk factor. In indi-
viduals without any risk factors a linear correla-
tion between homocysteine level and numbers 
of coronary artery involvement was present. If 
this equation is confirmed prospectively in other 
studies, the level of plasma homocysteine may he 
used as a noninvasive way of predicting the num-
ber of diseased coronary arteries.

Matherial and method

As a working material, blood was taken from the 
patient’s vein and the control group at 8 o’clock 
at room temperature of 19-240 C, in an extended 
position, after 12 hours of hunger. tHcy and lipid 
profiles were analyzed in 200 of which 120 were 
men of average age of 57.60±10.00 years, while 
80 were females of average age of 58.70±12.00 
years. 

The control group consisted of 180 individuals, of 
whom 100 were males and 80 females with mean 
median age=58.70±15.20. The results obtained 
represent the average value earned once every 
three months in the 3 year period. 5ccm serum 
with a few heparin spots was sent to the Clinical 
Laboratory of the University Clinic of Skopje. 
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Concentrations of Hcyt were determined accord-
ing to Miller’s method of American Immunofluo-
rescence with Immulite DPC machine, and nor-
mal ranges are =5-13 μmol/L, while lipid profile 
was determined by standard routinely methods.

Statistical analysis of the examined material
Statistical basic methods that were used are the 
arithmetic mean value and standard devijacioni X 
± SD. Comparative statistics and tHcyLPL and lipid 
parameters betwe-en the two groups was ana-
lyzed by test called STUDENTOV and for examples 
of dependent or independent and non-para-met-
ric tests were used the tests: Mann-Whitney and 
Wilcoxon’s test. 

 Table 1: Number of patients and control group by mean age and gender 

Total pts N
O
=200 The average age ± SD Control group N

O
=180 pts, ± SD

M=N
O

-120 57.60 ± 10.00 58.70 ±15.20

F=N
O

-80 58.70 ± 12.00 years 58.70 ±15.20

  Table 2: Tabelary presentation of patients by CVD

With a family history for CVD 160(42.8%)

APNS 40 ( 9.50 %)

Status post Infarctum Myocardi 40 ( 9.50 %)

Smoker 140 (48 .50 %)

Control grup-180, The average age ± SD 58.70±15.20

Statistically significant the differences between 
the Group of patients and control group obtained 
the values of lipid parameters and test tHcy ana-
lyzed the so-called, Anonova Two-Factor “with 
the amounts of domestic statistics for p <5%, 
Namely p <statistical 0.0001.  The results of the 
lipid profile and Hcys presented in the form of 
graphicones, averages and proportional / x, p 
/) were tested with accuracy higher than 95%, 
or rather, for mr. > SEM 1.78.  The results of the 
lipid profile and Hcy are presented in the form of 
graph-cones, table and in the form of processed 
diagrams made with sta dard statistical program.

Results

Tot.Pts. ChT

mmol/l

TG

mmol/l

HDL-ch

mmol/l

LDL-ch

mmol/l
tHcy
μmol/

Patients

with CVD,

St.post

MI, APNS

200 5.80 ± 2.80 3,40 ± 0.80� 0.90 ± 0.20� 4.80 ± 1.70� 28.60 ±

10.40

Control

group
180 4.80 ± 1.50 1.15 ± 0.70 1.40 ± 0.80 3.40 ± 0.90 6.80 ±

2.70

p 0.7600 0.0001 0.0001 0.0001 0.0

001

Table 3: Obtained results from patients with CVD and control group for tHcy and lipid profile
*Pts-Patients. From the table itself, there is an increase in Hcy in patients with CAD (28.60 ± 10.40)   com-

pared to the control group for p<0.0001.
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Discusion
Homocysteine as risk factor for CVD, stroke, 
thrombotic processes, vascular hypercoagulabil-
ity and atherosclerotic processes is known sinci 
early 1990.   Scientists thought on homocysteine 
as risk factor on developing CVD still are contro-
versial. Some scientists believe high concen-tra-
tions of Hcyt are not a risk factor for CVD , while 
lot of research results show high positive core-
lation between raised Hcyt and CVD diseases. 
Genetic mutations of C and S homozygote can 
cause severe hyperhomocysteinemia where Hcy 
concentrations are 40 times higher than normal.
This disease have incidence of 1:100.000. Anoth-
er rare genetic cause of hyperho-mocysteinemia 
is because od homozygote mutations of MTHFR-
methylene tetra hydrofolate reductasae. These 
individuals with MTHFR defects are exposed to 
early CVD.Cardiovascular disease is believed to 
account for one third of all deaths worldwide, and 
the prevalence is still on the rise .CVD is among 
the diseases with multiple contributing factors, 
hence making it difficult to pinpoint a particular 
factor alone. The main factor that is of relevance 
to this study is homocysteine. Coronary artery 
disease is the narrowing or blockage of the arter-
ies and vessels that supply oxygen and nutrients 
to the heart (11, 13). 

Homocysteine is indipendent risk factor for early 
arthrosclerosis. Atherosclerosis is progre-ssive 
inflamatory injury or arterial intimal layer, with 
increased permeability, lipidic deposition and cal-
cification of intima. Corelation betweenhyperho-
mo-cysteinemia and atherosclerosis for first time 
was identified by McCully in 1969. Atherosclero-
sis is common pathological process which leads 
to CVD (myocardial infarction, atheromatous pro-
cesses pf carotid arteries, heart failure, stroke).  
Some of mecha-nisms of these effects are: en-
dothelial disfunction, oxidative injury, increased 
collagen produ-ction, damage of arterial wall and 
increased C reactive proteine in vitro and in vivo 
(13,14). Homocystein is an amino acid produced 
via demethylation of dietary methionine, which is 
abundant in animal protein . It is present in plas-
ma in four different forms: around 1% circulates 
as free thiol, 70–80% remains disulphide-bound 

to plasma proteins, mainly albumin and 20–30% 
combines with itself to form the dimer homocys-
teine or with other thiols . Homocysteine is a key 
determinant of the methylation cycle. It is meth-
ylated to methionine, which undergoes S-adeno-
sylation and forms S-adenosylmethionine (SAM).

 S-adenosylmethionine is the principal methyl do-
nor for all methylation reactions in cells(29-32). 
Condensation of methionine with ATP, leads to 
the formation of SAM (S Adenosylmethionine). 
Vitamin B6, B12 and folic acid are essential cofac-
tors 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 homo-
cysteine accumulation Increased homocysteine 
levels were found to be associated with arterio-
sclerotic outcomes and risk of stroke in elderly in-
dividuals, and are considered as an independent 
risk marker for cardiovascular diseases. However, 
lowering homocysteine levels by B-vitamin sup-
plementation failed to demonstrate beneficial ef-
fects in cardiovascular diseases and this has been 
proven to be true in many other research works. 
I Hyperhomocysteinemia can be caused by defi-
ciency of folate, vitamine B6 and B12 in food.An 
individual with deficiency of these abovemen-
tioned vitamines can develop raised leveles of 
Hcyt and have risk from hyperho-mocysteinemia. 

Disorders of homocy-steine metabolism and oth-
er sulfuric aminoacids in patients with renal in-
jury are described in 1980 by Willen et al. for first 
time, who saw that uremic patients treated with 
HD had raised cysteine and Hcyt. High levels of 
homocysteine were found in patients with chron-
ic renal injury also, with increased urea, hypothy-
roidism, cancer, psoriasis, diabetes, exess alco-
hol, smoking, cafee, old age and menopause. Ho-
mocysteine is eliminated from the organism with 
kidneys therefore during renal injury when GFR is 
decreased the excretion of Hcy from organism is 
decreased, which causes moderate hyperho-mo-
cysteinemia. Concentrations of homocysteine in 
serum can be increased different diseases which 
cause disturbance in the metabolism of folates, 
B6, B12, lipides, lipoproteins, inflamation etc. 
Prevalence of hyperhomocystei-nemia can vary 
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between different populations and is tightly de-
pendet on age, diet, genetic predisposition while 
in turn physical activity, moderate consumption 
of alcohol, folates and B12 are associated with 
lower levels of Hcyt. Many studies have found 
that vegetarians can have higher risk for hyperho-
mocysteinemia compared with non vegetarians 
because of lower B12 levels in their diet .  A new 
multicentric study which included 80.000 female 
individuals, for 14 years, found that onset of CVD 
was lower in the group which during that time 
consumed subsitutive therapy with vitamines 
or consumed with food higher concentrations of 
abovementioned vitamines compared with the 
group who havent consumed enough of them. 
Authors Victor and Hebert in their studies con-
cluded that low levels of folic acid are as result 
od decreased absorbtion of vitamin B12 which is 
tightly related with old age (33). It is verified that 
by lowering Hcyt in serum the risk for atheroscle-
rosis, CVD and stroke in patients with homocys-
teinuria decreases also. Even after many studies 
regarding to hyperhomocysteinemia exeprts still 
canot conclude and verify that by lowering high 
levels of homocystein decreases the risk for CVD. 

Regarding to this, a 4 year study in 101 patients 
with CVD who every day consumed folic acid, 
pyridoxine and cyanocobalamin found a decrease 
in the size of their atheromatous plaques, even 
better results were obtained in those patients 
who before the study had higher levels of Hcyt. 
The cause of hyperhomo-cysteinemia in patients 
with chronic renal failure still is unknown, and an 
appropriate therapy for normalizing Hcy in these 
patients doesnt exist.Experts suggest that pa-
tients with CVD should analyse their Hcyt levels, 
and those with levels from 9-10 μmol/L should 
be treated at least one month with substituive 
therapy, this has shown positive effects. An re-
cent study on positive effects of folic acide and 
vitamine B12 (combined or separately) on hyper-
homo-cysteinemia has verified that by substi-tut-
ing B6 and B12, organism can easily correct Hcyt 
levels. In USA, Canada and Europe an study with 
60.000 individuals, still ongoing, are studying the 
effect of raised Hcyt and onset of myocardial in-
farction, cerebrovas-cular embolia and possible 
ways of decreasing it (34) Many studies have veri-

fied that patients after undergoing stenting or an-
gioplasty with normalised Hcy levels have lower 
incidence of re-occuring of atheromatous pro-
cesses compared with those who have high Hcy. 

A recent study, which has lastet 6 months, a time 
which in patients vitamine B6 and B12 was given 
found that cardiac events and need for revasu-
larisation was 1/3 time lower compared with pa-
tients who havent consumed above-mentioned 
therapy (35,36).High levels of Hcyt can be as re-
sult of cyanocobalamine deficiency which occurs 
because of vitamine B12 malabsorbtion as result 
of gastric atrophy, which is more often seen af-
ter age of 50. B12 deficiency causes anemia. If 
this deficiency is let untreated it causes damage 
to nervous system and early atherosclerosis. In-
dividuals above 50 years of age are advised to 
consume folic acid and vitamine B12 because in 
this age most of them have gastric atrophy. An 
multicentric study concluded that females during 
menopause have raised homocysteine and an in-
crease of coronary diseases, compared to females 
before menopause (37). Consulted literature and 
many studies have concluded that in the etiology 
of coronary artheriosclerosis many factors are in-
cluded: genetic predisposition, environment, life 
style, sedentary life, obesity etc. 

There are facts that by suplementing vitamine 
B12 has decreased Hcyt concentrations with 17-
30%. For decreasing Hcy and correcting dyslip-
idemia intravenous application of acetylcysteine 
is required. Many studies have shown that by 
apllicating folic acid, vitamine B12 and B6 can re-
duce Hcy levels for 35% . In a larger study , it was 
documented that patients with coronary disease 
who were treated with folic acid, after 2 year fol-
low up homocysteine decrease for 18% occured, 
but mortality didnt show significant reduction. 
Documented facts exist that folic acid, cyanoco-
balamin and acetilcysteine have positive effects 
on decreasing homocysteine in one side and im-
proving blood vessel function in other side. Nev-
ertheless to verifu or to dismiss abovementioned 
facts more studies need to be made, with more 
patients and more countries, so the final conclu-
sion can be taken on the effect of folic acid, cya-
nocobalamine and acetylcysteine on improving 
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endothelial funciton of blood vessels (38, 39, 40). 
Some studies have concluded that hyperhomo-
cysteinemia is result of convertion of hydrogen 
peroxide in free oxygen radicals and convertion of 
oxidated Hcy in Homocysteine disulfide. Efect of 
oxidated Hcy which is increased by hydrogen per-
oxide explains the LDL raise. Hydrogen peroxyde 
causes endothelial desquamation, with inhibitory 
effect on prostacyclines and prostaglandines who 
are antagonists of platelet adhesion (28, 29, 30, 
31). Homocysteine has been positively associated 
with both diastolic and systolic blood pressure.In 
case of homocy-steine concentration increase of 
5 μmol/L (about 1 SD), diastolic and systolic blood 
pressure in men increased by 0.5 and 0.7 mmHg, 
respectively. In case of women, the correlation of 
homocysteine and blood pressure was stronger, 
with 0.7 and 1.2 mmHg increase in diastolic and 
systolic blood pressure, respectively.  As men-
tioned earlier, high levels of homocysteine and its 
derivatives add to the process of modification of 
LDL and HDL particles, inflammation,coagulation 
disorders as well as fibrinolysis. Hyperhomo-
cysteinemia may lead to bioche-mical effects on 
endothelium and cause damage to endothelial 
cells, diastolic dysfunction of vessels and reduc-
tion of flexibility due to its influence on vascular 
wall remodelling. These mechanisms may lead to 
an increase in blood pressure and strengthen the 
development of hypertension and damage body 
organs in patients with this disease.The question 
therefore exists if homo-cysteine is a biomarker 
or a risk factor? Current guidelines have not clas-
sified homocysteine as cardio-vascular disease 
risk stratification. Although lowering homocyste-
ine levels in individuals with pre-existing cardio-
vascular disease has not shown any benefit, med-
ications as part of a primary prevention strategy 
need to be evaluated further for confirmation. 
Therefore, it seems unfair to underestimate the 
utility of homocysteine in cardiovascular disease 
risk prediction solely because interventions to 
lower plasma homocy-steine levels have not 
shown a favourable outcome regarding the risk 
of cardiovascular disease incidence. Yet there is 
always room for more research to validate ho-
mocysteine as a risk factor and this is absolutely 
necessary for the sake of solid evidence. High 

concen-trations of Hcy can be normalized by sub-
stituting 1 or 2 from above mentioned deficient 
vitamines. Homocysteinuria is geneticaly trans-
mited disease. If a patients inherits 2 defective 
aleles the risk is much higher that in patients who 
inehret 1 alele. It is verified that in 100 individuals 
1 person inherets 1 defective alele. Nair et al. in a 
study in indian population verified genetic muta-
tions of Methylen-tetra-hydrofolate-reductasae, 
which is main cause of hyperhomocysteinemia in 
this population. 

Authors Victor and Hebert in their studies con-
cluded that low levels of folic acid are as result 
od decreased absorbtion of vitamin B12 which is 
tightly related with old age. It is verified that by 
lowering Hcyt in serum the risk for atheroscle-
rosis, CVD and stroke in patients with homcys-
teinemia decreases also. Even after many stud-
ies regarding to hyperhomo-cysteinemia exeprts 
still canot conclude and verify that by lowering 
high levels of homocystein decreases the risk for 
CVD (41-44). First, it must be emphasized that the 
vascular disease in homocystinuria due to cysta-
thionine β-synthase (CBS) deficiency, methylene-
tetrahydrofolate reductase (MTHFR) deficiency, 
or inborn errors in cobalamin metabolism bears 
little resem-blance to the atherosclerotic and 
atherothrombotic vascular disease seen in the 
adult general population.Atherosclerosis is char-
acterized by a thickening of the arterial wall due 
to smooth muscle cell proliferation, lipid depos-
its, and fibrosis (1). Rupture of the lipid-contain-
ing atherosclerotic plaques results in thrombo-
sis (atherothrombosis) and leads to myocardial 
infarction and stroke (1). In contrast, homocys-
tinuria seems to be associated with a primary 
thrombotic disorder that affects veins more often 
than arteries.

Conclusion 

We can conclude that in our paper also high lev-
els of Hcyt and lipid profile  were recorded in 
patients with CVD.These results are in line with 
many other multicentric studies, on the role of 
Hcyt as new indipendent risk factor for early ath-
erosclerosis . In above mentioned cases it is pref-
ered substitutive therapy with folic acid, pyridox-
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ine, cyanocobalamin, tocoferol, acetylsalicilates 
and other antioxidantive agents, which clearly 
can prevent ealry atherosclerosis in CVD with: 
PTCA, CARB, AMI, APNS, Stening and prevention 
of stroke. 

The study reveals homocysteine,diabetes melli-
tus, hyperlipidemia, hyper-tension, obesity and 
smoking has definite role in the generation of 
coronary artery disease in the patients with car-
diovascular disease. Though most research work 
suggests a relationship,yet there seems to be 
other evidence that still prevents its inclusion as 
a biomarker. 

With every ten steps forward, we might have 
to face a step or two backward, but this should 
only further increase the enthusiasm of research 
in this field. This field definitely needs more re-
search input until a definitive proof is available to 
cast off any shadow of doubt regarding the corre-

lation between homocysteine and cardiovascular 
disease. Nevertheless, the present review should 
provide some insight into the role of homocy-ste-
ine in the development of cardiovascular disease 
summarizing both central and peripheral effects 
of homocysteine.

The authors feel that it is necessary to combat 
the ill effects of hyperhomo-cysteinemia as it has 
a pivotal influence on the pathology of the dis-
eased process.

The published literature indicates that homocy-
steine is an independent cardiovascular disease 
risk factor modifiable by nutrition and exercise. 
Whether measuring plasma homocysteine levels 
in patients with coronary artery disease should 
be routine and whether treating hyperhomocys-
teinemia in these patients may reduce the risk of 
coronary events remains to be determined.
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