Letters to the Editor

Role of endothelial nitric oxide
synthase (eNOS) polymorphisms
in cardiovascular disease and
rheumatoid arthritis

Sirs,

We read with much interest the paper by
Gonzalez-Gay and colleagues (1) in which
the authors assessed the contribution of
inducible and endothelial nitric oxide syn-
thase (NOS2A and NOS3) gene polymor-
phisms to cardiovascular (CV) events in a
cohort of patients with rheumatoid arthri-
tis. The results suggested NOS2A or NOS3
gene polymorphisms do not have a direct
effect in CV risk in RA, but an increased
frequency of CV events was observed in RA
patients who carried the HLA-DRB1*0404
allele and were homozygous for the pres-
ence of long NOS2A alleles or for the
NOS3 (-786) TT genotype. We would like
to raise an important issue concerning to the
last finding. In genetic association studies,
candidate polymorphisms should be related
with an observable influence in the expres-
sion and functional activity of a specific
gene product (2). That is the case for some
eNOS polymorphisms, such as T-786C in
the promoter, Glu298Asp variant in the
exon 7 and the variable number of tandem
repeats (VNTRs) in intron 4. In respect of
the former, as assessed by luciferase re-
porter gene assays, the T-786C mutation
resulted in a significant reduction in eNOS
gene promoter activity, leading to a reduc-
tion in the endothelial NO synthesis (3).
This altered eNOS expression and the re-
sulting lack of NO availability in the vessel
contribute for the endothelial dysfunction,
which is directly related with higher risks
for atherosclerosis (4). In the light of that, it
would be more logical to conclude that the
C variant is additional. Clinical data from
the GENICA (Genetic and Environmental
factors In Coronary Atherosclerosis) study
had shown C allele was associated with a
higher risk of multivessel coronary artery
disease in Caucasians (5). Taken together,
these data contradict the conclusion that the
TT genotype may interact with the HLA-
DRBI1 and play a relevant role in increasing
the risk for CV events in RA.
Nevertheless, we agree with the authors
that endothelial dysfunction is an important
feature of RA and is influenced by genetic
factors as reported in a previous work (6).
In this regard, we believe that eNOS poly-
morphisms might be implicated not only in

a higher CV risk, but also in susceptibility
for RA and clinical expression of disease,
as the production of NO in the endothelium
may offer a protective or antiinflamma-
tory effect by preventing the adhesion of
leukocytes and the release of oxidants by
activated neutrophils in the microvascula-
ture (7). The potential role of the T-786C
polymorphism in susceptibility for RA was
assessed in two previous studies with con-
flicting results. In 2004, Gonzalez-Gay et
al. did not find significant differences be-
tween 200 RA patients and 251 ethnically
matched Caucasoid controls in genotype
or allele frequencies (8). Two years later,
Melchers et al. found a higher frequency
of the C/C genotype in 596 RA patients as
compared to the general German popula-
tion (9). Interestingly, these same authors
observed that endothelial cells of the C/C
genotype, differently from cells of other
genotypes, did not respond by increasing
NOS3 expression after IL-10 induction, and
suggested that this insensitivity to an antiin-
flammatory cytokine could represent a risk
factor for rheumatoid arthritis. Recently, in
a smaller case-control study, although no
differences were observed in genotypic or
in allelic frequencies between RA and con-
trol Brazilian individuals, the C/C genotype
was significantly associated with extraartic-
ular manifestations compared with the T/T
and T/C genotypes taken together (OR=4.9,
95% Cl=1.3-18.9), again suggesting a role
of NOS3 on the pathophysiology of rheu-
matoid arthritis (10). It is known that several
factors, such as the genetic background and
ethnicity of the population analysed, could
influence on complex disease susceptibility
and therefore further studies are needed to
elucidate the role of eNOS polymorphisms
in the pathogenesis of clinical manifesta-
tions and CV disease in RA.
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