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W e read with great interest the 
article by Eftychiou et al in ref­
erence to their instituting mea­

surements of homocysteine levels and 
MTHFR polymorphisms in young patients 
with acute myocardial infarction.1 We thank 
them for their important contribution to 
clarifying populational genetic mapping and 
congenital cardiovascular reflections.

Homocysteine is a substance of whole 
blood that is made when the amino acid 
methionine is broken down in the body.2 
Elevated homocysteine levels have been 
suggested as a risk factor for atheroscle­
rosis and cardiovascular disease.2 There 
have been some genetic regulatory mech­
anisms described in the literature. The 
methylenetetrahydrofolate reductase 
(MTHFR) gene is the main regulator gene 
of this mechanism. In carrying the T allele 
instead of the A allele at MTHFR C677T 
gene position 677, the enzyme is more 
thermolabile and has lower activity.3 This 
gene deletion leads to degradation in the 
proportion of serum folic acid levels and a 
rise in the homocysteine concentration.2,3

Several authors have described a pa­
thogenetic relationship between prothrom­
botic gene mutations and vascular disor­
ders. While some of these reports referred 
to familial cardiovascular events, most of 
the studies focused on population screen­
ing for such disorders. For example, MTH­
FR gene mutations were reported by Yucel 
et al in a family with premature cardiovas­
cular disease.3 However, this study includ­

ed the investigation of other actual single 
deletions. Additionally, genotypic changes 
did not affect the phenotypic markers, such 
as two family members with the MTHFR 
homozygote mutation.3 Aslan et al claimed 
that MTHFR A1298C gene mutation can 
increase thrombotic events in lung cancer 
patients with deep venous thrombosis. De­
spite the phenotypic reflections not being de­
clared, this report presented the collabora­
tive efficacy of common multiple single gene 
deletions.4 In a report by Ozen et al, MTH­
FR gene deletion was blamed for an impor­
tant risk factor in patients with thromboangi-
itis obliterans.5 However, the phenotype was 
neglected in this study. An ethnicity study 
was carried out on the Pomeranian popula­
tion of Espirito Santo, Brazil, by Stur et al.6 
This study claimed that there was a gene flow 
between the general and isolated popula­
tions; however, it ignored the phenotypical 
variations of this gene flow (for example, ho­
mocysteine levels were not examined).

The definition of phenotypes has had 
a key role in clarifying genetics.7 The ge­
netic variations should be investigated 
along with their phenotypic reflections. 
Thus, we congratulate Eftychiou et al for 
illuminating the MTHFR gene variants 
with reflections on cardiogenesis. We sug­
gest, however, that genetic interactions be 
evaluated together for the exact determi­
nation of phenotypic biomarker effects. 
This report would be better if presented 
with the addition of homocysteine and fo­
lic acid levels.
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The author replies

F irst I would like to thank the authors of the 
letter for their interest shown in our work 
and congratulate them on their useful re­

marks concerning homocysteine metabolism and ge­
netics.

The relationship between homocysteine levels 
and coronary artery disease (CAD) has already been 
established, while hyperhomocysteinemia is also con­
sidered to be a risk factor for the presence of prema­
ture CAD. Whether this relationship is causative or 
not is still under debate in the literature. Also well 
known is the existence of the reverse relationship be­
tween homocysteine levels and folic acid, due to the 
crucial role of folate in methionine metabolism. How­
ever low levels of folic acid are not really a strong 
phenotype that is necessarily associated with homo­
cysteine levels. We are all familiar with the disap­
pointing results of the NORVIT and HOPE-2 stud­
ies, which also cast doubt upon the direct role of ho­
mocysteine in CAD and the idea of intervening in its 
levels. In these studies, and many others as well, fo­
lic acid was given to patients and homocysteine levels 
dropped significantly, but the risk of CAD remained 
as high as when no folic acid was given.1-6

On the other hand, not much has been published 
on the reverse relationship between the levels of ho­
mocysteine and HDL, where a likely possible mecha­
nism of a causative relationship between homocysteine 
and CAD through low HDL levels is shown.7-9 This is 
a very important issue, which was well examined in our 
study, and probably merits further investigation.

I believe that when we encounter high homocys­
teine levels, especially in young patients, instead of 

giving folic acid (which is not recommended anyway 
for primary or secondary prevention), we should be 
looking for ways to raise the HDL levels as well as 
strictly controlling all other risk factors. In any case, 
raising the HDL levels is not an easy task and a lot of 
research work remains to be done.
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