
Due to oxygen presence in the earth 
has been possible aerobic metab-
olism. However, this molecule can 

participate in adverse reactions for biologi-
cal systems that promote oxidative stress. In 
normal living systems, even at the homeo-
static condition, reactive oxygenated and 
nitrosative species are always generated as 
by-product of mitochondrial respiratory and 
signaling messengers. They include super 
oxide anions, hydroxyl, peroxyle, hydrogen 
peroxide, nitric oxide (NO), peroxynitrite, 
hypobromous, hypochlorous acid and alkox-
yl (1). In addition, Reactive species genera-
tion are accelerated by the activity of cyclo-
oxygenase, xanthine oxidase, peroxidases, 
cytochrome p450s, NO synthase, lipoxygen-
ase and, NADH/NADPH oxidases. These 
reactants are main factors, mediate oxidative 
stress associated cellular dysfunction. Phys-
iologically, generation and neutralization of 
reactive species are in a steady state. Oxida-
tive stress is characterized by alleviation or 
inactivation of reductants (antioxidants), 
and excessive production of reactive species 
lead to injurious condition in living systems. 
Indeed, many evidences have proved oxida-
tive damage has major contribution in vari-
ous disorders pathogenesis, among endothe-
lial dysfunction (2).
Endothelial cells are an important part of 
cardiovascular compartment and its health 
is critical for normal blood circulation. En-
dothelial dysfunction results from multiple 
pathological pathways that disturb blood 
flow and accelerate ischemic condition. In 
much literature has been conducted oxida-
tive damage of endothelial cell causes abnor-
mal NO bioavailability. In this cell, NO acts 
as a potential vasodilator, that is generated by 
endothelial cell NO synthase (eNOS) activity 
(3). Conversely, in oxidative condition, NO is 

degraded by reactive oxygenated species and 
eNOS is converted to enzymes that acceler-
ate production of superoxide anions. In some 
common diseases, such as diabetes mellitus, 
insulin resistance exerts signaling pathways 
alterations that cause suppression of eNOS 
expression, finally lead to disruption of bal-
ance between NO and superoxide radicals. 
In addition, oxidized low-density lipoprotein 
(Ox-LDL) results in linoleic hydroperoxy 
and alkoxy generation that are capable to 
react with NO (4). Indeed, overproduction 
of reactive oxygenated species mediated by 
smoking, heart failure, hypertension, and 
hypercholesterolemia cause alteration of 
NO bioavailability, associated abnormal en-
dothelium-dependent vascular relaxation. 
The several studies have been investigated 
sources of reactive species production that 
degrade NO in endothelial cells. It is indicat-
ed 3 enzymes are mostly responsible, include 
NADH oxidase, eNOS and xanthine oxidase.
NADH/NADPH oxidase is the main source 
of superoxide generation in endothelial cells. 
Its activity is associated hormones and cyto-
kines stimuli regulated signaling pathways 
such as angiotensin II, TGFα, platelet-de-
rived growth factor (PDGF) and thrombin. 
In recent investigations, on animal models 
vascular smooth muscle cells, it examined 
role of NADH/NADPH oxidase in angioten-
sin II associated hypertension. They found 
superoxide generation is dramatically elevat-
ed by up-regulating expression of p22phox 
protein. However, its participant subunits 
have not been known (5).
Likewise, eNOS uncoupling may be effec-
tive in oxidative stress induced endothelial 
dysfunction through at least 3 mechanism, 
include 1) the lowering NO generation al-
lows to other radicals that attack to cellular 
targets, 2) eNOS participates in superoxide 
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generating reactions, and 3) this enzyme can produce per-
oxynitrite that aggravates oxidative damage (6).
In conclusion; oxidative damage may have main contribu-
tion in endothelial dysfunction pathogenesis.
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