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Oxidative stress, in recent times, appears to be a major underlying risk factor in the occurrence of
major diseases such as cardiovascular diseases (CVD) and inflammatory diseases. During oxidative
stress, an overall dysfunction of the balance between the production of reactive oxygen species (ROS)
and the antioxidant defence mechanism occurs and a shift is obtained in favour of ROS production.
Consequently, this may cause severe molecular, cellular and histological damage of the heart and
vascular membranes in both animal and human living system which may lead to more serious
complications. Previous studies proposed that reactive oxygen species represent at a molecular basis
a key aspect in the pathogenesis of endothelial dysfunction and atherosclerosis which in fact constitute
major underlying pathologies of most CVD. In this review, we discuss the role of reactive oxygen
species in the pathogenesis of cardiovascular disease.
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INTRODUCTION
An increasing body of evidence demonstrates that the
overproduction of reactive oxygen species (ROS)
coupled with impaired antioxidants defence system is a
hallmark of the development of health-related disorders
and aging (Chapple, 1996; Lavrovsky et al., 2000; Touyz
and Schiffrin, 2004; Esterhuyse et al., 2005; Valko et al.,
2007; Ha et al., 2008; George and Ojegbemi, 2009). In
fact, it has now been well documented that oxidative
stress and ROS-mediated damage affect the structures
and the functions of different tissues, cells and molecules
(Wiseman and Halliwell, 1996; Kumar et al., 2002; Berk,
2007). Reactive oxygen species are a family of short
living molecules derived from oxygen metabolism and
found in the environment and in all biological system
(Wassmann et al., 2004; Touyz and Schiffrin, 2004).
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Reactive oxygen species (such as superoxide anion
•O2 )/ reactive nitrogen species (RNS), such as nitric
oxide (NO•) are constantly being formed in living
organisms (Ceconi et al., 2003). ROS and RNS are well
recognised to either be harmful or profitable to living
systems (Devasagayam et al., 2004; Esterhuyse et al.,
2006; Valko et al., 2007). Reactive oxygen species have
oxidation ability and are classified either as free radicals
(superoxide anion O2• -, hydroxyl radical HO•, nitric oxide
NO•) or as non-free radicals (hydrogen peroxide H2O2,
peroxynitrite ONOO-) (Higashi et al., 2006). Free radicals
can be defined as molecules or molecular fragments
containing one or more unpaired electrons in atomic or
molecular orbitals (Halliwell and Gutteridge, 1990).
Oxygen free radical includes species such as superoxide
anion (O2-.), hydroxyl radicals (HO· ), peroxyl (RO2·) and
alkoxyl (RO· ). They are very short lived, with half-lived in
milli-, micro or nanoseconds (Cai and Harrison, 2000;
Devasagayam et al., 2004). Oxygen non free-radicals are
oxidizing agents and/or easily converted into radicals,
such as hydrogen peroxide (H2O2), peroxynitrite (ONOO-)
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and hypochlorous acid (HOCl) (Cai and Harrison, 2000).
Previous studies have shown the involvement of ROS in
the physiological and pathophysiological conditions of
cardiovascular diseases (CVD) (Hamilton et al., 2004;
Fortuño et al., 2005; Berk, 2007, Heistad et al., 2009). At
low concentration, ROS are produced in a controlled
manner and function in normal cell signalling pathways
(smooth muscle and endothelial cell growth, apoptosis
and survival) and in the remodelling of vessel wall
(Fortuño et al., 2005; Heistad et al., 2009). At a regulated
rate, ROS are implicated in defence against infectious
agents, detoxification of xenobiotics by cytochrome P450,
killing of cancer cells and generation of ATP in the
mitochondria (Devasagayam et al., 2004; Valko et al.,
2007). At high concentrations, ROS are identified as
harmful compounds and constitute an important risk
factor for the development of many diseases such as
cardiovascular diseases (Touyz and Schiffrin, 2004;
Heistad et al., 2009). Scientific evidence have suggested
the implication of ROS and free radicals in the onset of
cardiovascular diseases. Cardiovascular diseases (CVD)
are non-communicable diseases that constitute one of
the leading global threats to human health. Though the
pathophysiology of CVD is multi-factorial, free radicals
attack on the vascular vessel with subsequent endothelial
dysfunction has been identified as a common feature
occurring at an early stage of development of most CVD.
The implication of ROS and free radicals in the onset of
vascular diseases has been documented (Alexander,
1995; Sen and Packer, 1996; Cai and Harrison, 2000;
Fortuño et al., 2005).
This review will focus on the different mechanisms by
which ROS have been implicated in the pathogenesis of
cardiovascular diseases.
REACTIVE OXYGEN SPECIES
The intake of oxygen (O2) by aerobic living organism
through respiration is indispensable to sustain life (Nindl,
2004). However, during cellular respiration, 1 to 5% of all
inhaled oxygen becomes reactive oxygen species (ROS)
(Berk, 2007). The “primary ROS”, superoxide anion, is
formed by the addition of one extra electron to molecular
dioxygen (Chapple, 1996). It is a high reactive radical
which generates “secondary” ROS (Chapple, 1996;
Touyz and Schiffrin, 2004) such as hydrogen peroxide
and peroxinitrite. Explicitly, superoxide anion favoured
the production of hydrogen peroxide (H2O2) through the
scavenging effect of superoxide dismutase (intracellular
Cu/ Zn SOD, Mn SOD or extracellular Cu/Zn SOD)
(Chapple, 1996; Hamilton et al., 2004): Hydrogen
peroxide (H2O2) can also be reduced to form hydroxyl
·
radical (HO ). Furthermore, overproduced superoxide
anion favour the formation of toxic peroxynitrite (ONOO-)

•

by electron transfer to nitric oxide (NO ) (Darley-Usmar et
al., 1995; Liochev and Fridovich, 2002). Under
physiologic conditions, ROS is known to regulate
vascular functions by modulating cell growth, apoptosis,
migration, inflammation, secretion, and extracellular
matrix (Touyz and Schiffrin, 2004) (Figure 1).
SOURCES OF REACTIVE OXYGEN SPECIES
Many systems (enzymatic and non enzymatic) can be
considered as sources of ROS in the living organism
(Wiseman and Halliwell, 1996; Babior et al., 2002;
Turrens, 2003). Exogenously, ROS are produced from
exposure to environmental agents such as ultra violet
(UV) radiation and redox-cycling agents (Park et al.,
2002). Endogenously, ROS are derived mostly from the
incomplete reaction of oxygen during aerobic metabolism
in vivo. They are produced from mitochondrial electron
transport chain, NADH/NADPH oxidases, arachidonic
acid
pathway
enzymes,
cyclo-oxygenase
and
lipoxygenase, NO synthase, peroxidases, xanthine
oxidases, phagocytes-derived myeloperoxidase (Cai
andHarrison, 2000; Szeto, 2006; Zalba et al., 2006).
There is strong evidence showing that the principal
source of superoxide anion in the vascular system
prevails in the NADPH oxidase metabolism (Valko et al.,
2007). Nitric oxide synthase (NOS) is the enzyme
primarily responsible for the production of nitric oxide
(NO). Nitric oxide synthase has been reported to
generate superoxide anion in condition of substrate
(arginine) or cofactor (BH4) depletion (Stroes et al., 1998;
Silberman et al., 2010). This condition has introduced the
concept of “NOS uncoupling” whereby NOS favoured
superoxide anion formation over nitric oxide production
(Silberman et al., 2010). Uncoupled NOS, is a
dysfunctional endothelium NOS which promote an
excessive release of superoxide anion and hydrogen
peroxide subsequent to peroxynitrite-mediated cellular
injury (Xia et al., 1996; Touyz and Schiffrin, 2004;
Silberman et al., 2010). Xanthine oxidoreductase (XOR)
is a complex molybdoflavoenzyme that is readily
available from mammalian or human milk (Vorbach et al.,
2002; Harrison, 2006). Several studies reported that
inhibition of XOR has been found to normalize the
overproduction of superoxide anion which confirms XOR
effects on the surplus production of ROS in vascular cells.
CARDIOVASCULAR DISEASES
According to the World Health Report 2003, CVD
accounted for 16.7 million of total global deaths and is
believed to be the leading cause of deaths in developing
countries (WHO, 2003). Cardiovascular diseases are
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Figure 1. Reactive oxygen species pathways.

classified into many disorders such as coronary or
ischaemic heart disease IHD (heart attacks),
cerebrovascular disease (stroke), hypertension (raised
blood pressure), congenital heart diseases, rheumatic
heart diseases, heart failure, peripheral vascular
diseases and cardiomyopathies (WHO, 2009). CVD
affect both young and old people and the risk increases
with age and are similar for men and women (WHO,
2004). On a global scale, high blood pressure, tobacco
use, high blood cholesterol (hypercholesterolemia),
diabetes mellitus, physical inactivity, low fruit and
vegetable intake, obesity, aging and alcohol consumption
have been reported as leading risk factors of CVD (WHO,
2004). Nevertheless, these traditional known risk factors
do not provide a full explanation for all cases of CVD
(Keaney and Vita, 1995; Sliwa et al., 2008). Recent
research has identified what could be seen as novel risk
factors that may assist to identify persons or populations
at risk of developing CVD (Kadiri, 2005). One such novel
risk factor is free and hydroxyperoxide radicals which
promote oxidative stress. It has been reported that
cardiovascular diseases are typically characterized by
elevated levels of ROS, endothelial dysfunction and
proinflammatory states (Fujii et al., 2006; Esterhuyse et
al., 2006). As free and hydroxyperoxide radicals have the
potential to damage biological compounds and structures
such as proteins, membrane lipids, DNA and

carbohydrates, they have thus been involved in the
aetiology and pathogenesis of CVD (Kadiri, 2005;
Thorogood et al., 2007). The pathophysiology of CVD
although multi-factorial seems to have a common
underlying pathogenesis factor in oxidative stress which
is mediated by free radicals and other reactive products
of oxygen metabolism. In the vascular vessel, free
radicals and other ROS participate in the oxidation of
fatty materials (mainly LDL cholesterol) which are
deposited into the inner vascular wall of the
cardiovascular system (Maxwell and Lip, 1997; Rudijanto,
2007; Heistad et al., 2009). The resultant effect of such
free radicals attack is mostly the induction of endothelial
dysfunction which is an early feature of chronic
inflammation, atherosclerosis and vascular diseases
(hypertension) (Heistad et al., 2009).
OXIDATIVE STRESS
The overall production of ROS is regulated by a set of
scavenger systems called antioxidants. When the
antioxidant system is depleted, pro-oxidants overwhelm
antioxidant capacity, and this results in overload of ROS
(Ceconi et al., 2003; Berk, 2007; Barbosa et al., 2008).
This condition is called oxidative stress (Ha et al., 2008;
Hassoun and Periandri-Steinberg, 2010). Oxidative
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stress-mediated damages have been implicated
variety of human disorders such as cancers,
diseases, UV-mediated skin diseases, in aging and
(Stadtman, 2001; Park et al., 2002; Antoch
Kondratov, 2010; Palmer and Kitchin, 2010).

in a
lung
CVD
and

RELATIONSHIPS BETWEEN REACTIVE OXYGEN
SPECIES (ROS) AND CARDIOVASCULAR DISEASES
Implication of lipid peroxidation in cardiovascular
diseases (CVD)
Reports on the implication of lipid peroxidation in a wide
range of health disorders continue to be acknowledged;
especially, through promotion of oxidative stress. Free
radicals, hydroperoxides and carbonyl compounds are
toxic breakdown products of the peroxidation of
unsaturated fatty acids. Park and co-workers (2002)
demonstrated that lipid peroxidation is one of the
important intermediary events in oxidative stress-induced
cellular damage. Lipid peroxidation is believed to play a
critical role in the pathophysiology of cardiovascular
diseases such as atherosclerosis, stroke and
hypertension (Heistad et al., 2009). In the context of
oxidative stress and its play in the pathogenesis of CVD,
available evidence have shown that oxidative stress,
mainly through lipid peroxidation, represents an important
risk factor in the development of CVD and ischemic heart
disease (IHD) (Waterfall et al., 1997; Ceconi et al., 2003).
In fact, oxidative stress, through lipid peroxidation of
coronary and aortic vascular membranes, has been
shown to cause membrane disruption and release of
highly reactive free radicals (such as MDA, HNE) that
severely alter the cellular function of the cardiovascular
system (Waterfall et al., 1997; Ceconi et al., 2003; Liu et
al., 2010).
Implication of oxidative stress in endothelial
dysfunction: Relation to cardiovascular diseases
(CVD)
Endothelial dysfunction is a hallmark of multiple vascular
diseases such as hypertension, artherosclerosis and
diabetes mellitus (Alexander, 1995; Griendling et al.,
2000b), hence, a risk factor for CVD. Endothelial
dysfunction is seen in patients with chronic heart failure
(Landmesser et al., 2002), with congestive heart failure
condition (Katz, 1997), with congenital heart diseases
(Oechslin et al., 2005) and with other CVD. An important
feature of endothelial dysfunction is the loss of the
vasodilatation ability of the blood vessels in response to
physiological stimuli (hormonal agonist, physiochemical,
physical stimuli). The term endothelial dysfunction also

reflects an impairment of anticoagulant and antiinflammatory properties of the endothelium, a loss in
modulation of vascular growth or in modulation of
vascular remodelling (Gimbrone, 1995). Although, the
mechanisms leading to endothelial and vascular
dysfunction are multifactorial, oxidative stress has a
major play in its incidence. Under oxidative stress, ROS
become potent instruments of destruction with mild to
severe cellular damages (Liu et al., 2010) and are
implicated in endothelial dysfunction (Vaziri et al., 2000;
Landmesser et al., 2002) through the alteration of
different metabolic pathways.
Alteration in nitric oxide (NO) bioavailability: Cellular
pathway
Alteration in NO bioavailability is generated by: an
increase in vascular radical formation (Landmesser et al.,
2000, 2002) and also by impairment in NOS expression
and activity (Kinoshita et al., 1997).
In the vasculature, an increase production of radicals
by endothelial progenitor cells, xanthine oxidase, NADPH
oxidase leads to superoxide overload (Mervalaa et al.,
2000; Landmesser et al., 2002; Imanishi et al., 2008).
The rapid reaction of superoxide surplus with NO favours
peroxynitrite formation and impairs
both NO
bioavailability and activity (Landmesser et al., 2000;
Wollin, 2000; Landmesser et al., 2002; Wassmann et al,
2004; Wu and Johns, 2004; Fortuño et al., 2005). Nitric
oxide depletion results in NO inactivation and subsequent
losses in NO endothelium-relaxing properties, NO
regulation of angiogenesis and NO neo-vascularisation
which in overall leads to endothelial dysfunction (Ziche et
al., 1994; Parenti et al., 1997; Kondo et al., 2004;
Murohara and Asahara, 2004; Roberts et al., 2007). Nitric
oxide dysfunction promotes hypertension and impairment
of cardiovascular functions (Kojda and Harrison, 1999;
Cai and Harrison, 2000).
Likewise,
newly formed peroxynitrite induces
vasculopathies as a result of its damaging effects on the
vascular membranes. Peroxynitrite and other potent
oxidants attack vascular membranes and initiate lipid
peroxidation (Brown and Borutaite, 2004). Evidences of
peroxynitrite mediated-cellular injury have been reported
in ischemia-reperfusion injury in isolated rat hearts
(Yasmin et al., 1997) and in the pathogenesis of
cytokines-induced myocardial dysfunction in dog in vivo
(Cheng et al., 1999). Additionally, Milstien and Katusic
(1999) demonstrated that peroxynitrite oxidises
tetrahydrobiopterin (BH4), an important substrate of most
NOS, into quinonoid 5,6-dihydrobiopterin as a primary
target. Kinoshita et al. (1997) showed that in arteries
depleted of tetrahydrobiopterin (BH4), synthesis of NO by
NOS is impaired. In the vasculature, depleted BH4
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favours the expression of uncoupled eNOS which rather
produce superoxide anion and hydrogen peroxide instead
of NO. These downstream radicals may lead to further
increase of peroxynitrite-mediated cellular injuries and
perpetuate the cycle.
In the coronary endothelium, endocardial endothelium,
cardiac myocytes and cardiac neurons, NO is
2+
constitutively produced by the Ca - dependent eNOS
from oxygen and L-arginine (Schulz and Triggle, 1994).
The magnitude of intracellular L-Arg depletion has also
been revealed as a crucial factor which switches NOS
from the production of NO to the generation of
superoxide (Xia et al., 1996). Moreover, in the
vasculature, Lin et al. (2003) demonstrated that hydrogen
peroxide may also contribute to cardiovascular
dysfunction through an increase in spinal sympathetic
tone by acting on sympathetic preganglionnic neurons.
Alteration in cellular signalling and in the expression
of key regulatory protein: Molecular pathway
Cellular signalling or signal transduction can be simply
defined as biological mechanisms by which “cells
communicate with each other” (Valko et al., 2007). At a
molecular level, cell signalling can be defined as the
mechanism by which extracellular messages are
transduced across plasma membranes into the
intracellular environment to regulate expression of a
desired substrate (Abe and Berk, 1998). Indeed,
extracellular signal such as hormones, neurotransmitter,
growth factors or cytokines after internalisation triggers
cell responses via redox signalling. Redox signalling is a
regulatory process in which the signal is delivered
through redox reactions to the nucleus. In the nucleus, a
set of proteins called transcription factors regulate gene
transcription and expression of the desired substrate. In
the normal cellular signalling, ROS production plays a
very important physiological role as a secondary
messenger (Valko et al., 2007) but with increased
production in ROS, the normal cell transduction is shifted
to generate pathological conditions. Excessive ROS alter
the tight regulated control of cell signal transduction.
Reactive oxygen species induce the loss of coordination,
growth and production of regulatory proteins which impair
tight regulation of expression of genes. Reactive oxygen
species subject the cells to uncontrolled production of
inflammatory proteins, uncontrolled cell growth (cancers)
and cell death (Valko et al., 2007).
In the onset of CVD, many pathways can provide an
interesting insight into the pathogenic role of ROSinduced oxidative stress. One of the important pathways
involved is the mitogen-activated protein kinase (MAPK)
pathway. Mitogen-activated protein kinase family is a
family of protein kinases encoded by a multi-gene family
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and activated by the phosphorylation of any of the inner
residue of a well-defined inner motif. For instance, it has
been reported that ROS produced by H2O2 stimulate
mitogen activated protein kinases (MAPK) (Fialkow et al.,
1994). The involvement of ROS in CVD through
signalling pathways have been documented by Abe and
Berk (1998) and the study of Valko and co-workers
(2007). Reactive oxygen species are also reported to
activate regulatory proteins such as nuclear factor kappa
B (NF-KB) and activator protein-1 (AP-1). The activator
protein AP-1 and NF-KB/Rel transcription family are proinflammatory transcription factors. For instance, hydrogen
peroxide has been reported to stimulate c-fos and c-jun
gene expression (fos and jun as protooncoproteins) of
the activator protein AP-1 and to enhance the binding
activity of AP-1 to AP-1 responsive element in the
regulatory domains of genes involved in proliferation of
different cell types (Agnel and Karin, 1991; Stevenson et
al., 1994; Lo and Cruz, 1995). Activation of NF-KB has
been shown to play a key role in the onset of many
inflammatory diseases such as rheumatoid arthritis and
atherosclerosis which are also directly involved in the
pathogenesis of CVD. Evidence have been provided by
prior studies (Sen and Packer, 1996; Lavrosky et al.,
2000; Tak and Firestein, 2001; Valko, et al., 2007).
Implication of oxidative stress in the pathogenesis of
atherosclerosis
Atherosclerosis, an inflammatory disease of vascular
blood vessels, is also a critical factor in the pathogenesis
of vascular diseases underlying the onset of the majority
of cardiovascular diseases (Chancharme et al., 1999;
Frostegård, 2002). Atherosclerosis is one of the leading
causes of death in the developed countries. It is a slow
but progressive disease. Atherosclerotic lesions appear
to be related to hypercholesterolemia: elevated plasma
total cholesterol (TC), low-density lipoprotein (LDL) and
decrease high-density lipoprotein (HDL) (Kim et al., 2006;
Chancharme et al., 1999). Atherosclerosis is a pathology
characterized by the formation of atherosclerotic plaques
due to oxidation of fatty acids and deposition of low
density lipoprotein cholesterol in the inner endothelium
layer of the vessel wall (Adam et al., 2008). The plaque
formation, growth and rupture lead to compromise of the
luminal diameter of the blood vessel which alters blood
flow to the heart (Figure 2) (Higashi et al., 2009).
Atherosclerosis is in most cases responsible for coronary
heart diseases such as coronary artery diseases (CAD)
but may also lead to angina and stroke (Chancharme et
al., 1999). The coronary blood vessel luminal obstruction
may result in death in most cases due to lack of nutrient
and oxygen flow to the heart. This is clearly seen in
myocardial infarction when the abrupt closure of the
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Figure 2. From endothelial dysfunction to myocardial infarction by atherosclerosis (Higashi et al., 2009).

coronary vessels results in myocardial necrosis leading to
death (Figure 2).
Molecular mechanism of reactive oxygen species
(ROS) damage in atherosclerosis
It has been shown that factors such as smoking,
hypercholesterolemia, infections, and lipid peroxidation
may damage the inner layer of the arteries (Harrison et
al., 2003). Lesions initiate local inflammation. Once
lesions occur in the intimal layer, LDL-cholesterol from
blood can easily be trapped in the arterial wall. Various
enzymatic and non enzymatic systems modified the
trapped LDL which becomes oxidized LDL-c (oxLDL)
(Jialal and Devaraj, 1996). The oxidation of LDL-c into
oxLDL generates the formation of oxidative by-products
of the cholesterol which plays an important role in the
pathogenesis of atherosclerosis and cardiovascular
diseases such as oxysterols and remnant lipoproteins
(Yasunobu et al., 2001; Hiki et al., 2009). The oxLDL
generated are thought to be particularly atherogenic.
Several clinical and animal experimental studies have
demonstrated that oxLDL and oxysterols play important
role in atherogenesis. Oxidized- LDL induces
morphological changes and increase stiffness of
endothelial cells (Chouinard et al., 2008). Khan et al.
(1995) demonstrated that oxLDL present at the site of
lesions selectively augments redox-sensitive vascular
adhesion molecule (VCAM-1) gene expression in
vascular
endothelium
and
therefore
induce
chemotactically the recruitment of monocytes and
macrophages on the surface of endothelial cells. This
allows monocytes and macrophages, at the site of
lesions to enter the subendothelial space and initiate the
so-called early atherosclerotic lesion (Yasunobu et al.,
2001). Furthermore, oxLDL is more avidly taken up by
macrophages via their scavenger receptors than
unoxidized LDL (Adam et al., 2008). The OxLDL
receptors on macrophage cells allow internalization of

oxLDL cholesterol molecules. Macrophages embedded
into the vascular tissue and enriched with oxLDL become
large lipid laden cells called foam cells. Accumulation of
foam cells in the vascular wall cause the formation of
fatty streaks. The growth of fatty acids causes the
formation of a fibrous capsule which surrounds the fatty
streaks which develop into an atheromatous plaque: the
artherosclerotic plaque. The plaque expansion is a threat
to blood flow. As it starts growing into the inner vessels, it
narrows the opening of the artery and the plaque
becomes rigid due to the deposition of calcium. When the
vessel affected is the coronary artery or any cardiac
vessels, this obstruction may be fatal (Chien and
Braunwald, 1999).
An important enzymatic pathway involved in the
process of atherosclerosis has been identified in the
oxidation of cholesterol lipoprotein by vascular ROS.
Vascular NADPH oxidase excessively produce ROS
under the stimulation of many factors such angiotensin II,
cytokines, and physical forces. De Keulenaer et al. (1998)
demonstrated how tumour necrosis factor α (TNF α)
increase the vascular production of ROS involved in the
pathogenesis of vascular diseases. Touyz and Schiffrin
(2001) observed that angiotensin II increase NADPH
oxidase-ROS generation in smooth muscle cells of
hypertensive patients and may contribute to vascular
remodelling in hypertension. Touyz and Schiffrin (2004)
identified that angiotensin II activate protein kinase C
through its action on the angiotensin II type 1 receptor.
Activation of protein kinase C triggers an initial production
of ROS, which stimulate the tyrosine kinase cellular Src
and Src kinase. Src kinase initiates a chain of reaction
which finally activates the GTPase Rac-1 unit of NADPH
oxidase complex which facilitates its assembly (White et
al., 1996; Griendling et al., 2000b).
Homocysteine is known as an independant risk factor
of atherosclerosis. This compound directly damage blood
vessels and its altered metabolism is involved in the
oxidative process of atherogenesis (Adam et al., 2008).
Wald et al. (2002), found strong evidence that the
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association between homocysteine and CVD is causal
and that lowering homocysteine level would reduce the
risk of ischaemic heart diseases. Another risk factor has
also been established in C-reactive protein (CRP). Creactive protein has been suggested to participate in the
development of atherosclerosis and atherothrombosis by
promoting endothelial dysfunction and impairing
endothelial progenitor cell survival and differentiation
(Fujii et al., 2006).
CONCLUSION
The pathophysiology of CVD is multi-factorial but it has
been shown that common underlying risk factor consists
of oxidative stress-mediated damages. Excessive
generation of vascular superoxide anion (O2.-) and
downstream ROS result in oxidative stress and constitute
major risk factors in the pathogenesis of CVD. In this
review, a brief outline of the involvement of ROS in the
pathogenesis of CVD via lipid peroxidation, peroxynitrite
mediated cell-damage, oxidation of LDLc in vascular bed,
activation of regulatory protein and intracellular cell
transduction have been highlighted. We however
recommend further laboratory-based studies into the
involvement
and
mechanisms
ROS-mediated
pathogenesis of CVD.
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