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Abstract

The role of reactive oxygen species (ROS) in the pathologic and physi-
ologic effects on health has been emphasized in recent years. Pro-
duction of ROS by mitochondria is generally thought to be the main
cause of oxidative stres (OS). ROS are neutralized by various antio-
xidant defense mechanisms such as catalase, superoxide dismutase
and glutathione peroxidase, vitamin C, vitamin E, vitamin A, pyruvate,
glutathione, taurine and hypotaurine. Biomarkers of oxidative damage
associated with human diseases could be used to diagnose and ma-
nage the diseases.
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Ozet

Reaktif oksijen turlerinin  (ROS) saglik Uzerindeki patolojik ve
fizyolojik etkileri son yillarda vurgulanmaktadir. Mitokondri tarafindan
ROS Uretiminde oksidatif stresin ana neden oldugu genellikle
disunulmektedir. ROS  katalaz, superoksid dismutaz, glutatyon
peroksidaz, vitamin C, Vitamin E, vitamin A, pruvat, glutatyon, taurin,
hiptaurin gibi antioksidan savunma mekanizmalari tarafindan notralize
edilmektedir. Hastaliklarla iliskili olan oksidatif hasar biyobelirtecleri
hastaliklarin teshis ve idaresinde kullanilmaktadir.
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Giris

Interest in the physiologic and pathologic effects of Re-
active oxygen species (ROS) on health is growing. The
most common ROS include superoxide, anion (02-),
hydrogen peroxide (H202), peroxyl (ROO-) radicals, and
reactive hydroxyl (OH-) radicals. Oxygen free radicals
may be implicated in the many clinical disorders such
as carcinogenesis, and aging, apoptosis, neurologic and
psychiatric diseases, cardiovascular diseases, respira-

tory distress syndrome, atherosclerosis, joint diseases,
asthma and normal physiologic processes in humans.
Basal levels of ROS production in cells could be related
to several physiological functions including cell proli-
feration, apoptosis and homeostasis. However, ROS
overproduction above basal levels can lead to oxidize
DNA, lipids, sugars and proteins'234, Production of reac-
tive oxygen species (ROS) by mitochondria is generally
thought to be the main cause of oxidative stress (OS)®.
Carbon centered radicals quickly reacts with oxygen,
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peroxyl radical form. This peroxyl radical initiator radical
for lipid peroxidation ®. Lipid peroxidation proceeds by 3
distinct mechanisms: (i) free radical-mediated oxidation,
(i) free radical independent non-enzymatic oxidation,
and (iii) enzymatic oxidation. Both PUFA and cholesterol
are oxidized by enzymatic and non-enzymatic pathways
(Figure 1 aand b)”.

Figure 1: Oxidation products of PUFA and cholesterol (8).
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OS is caused by an imbalance between free radicals
and antioxidants 8. Most of the free radicals are neutra-
lized by cellular antioxidant defence system (enzymes
and non-enzymatic molecules). Enzymatic antioxidant
defense systems is copper—zinc super oxide dismutase
(Cu—Zn SOD), catalase (Cat), Selenium dependent glu-
tathione peroxidase (GPx), glutathione reductase (GR).
The non-enzymatic antioxidant defense system includes
ascorbic acid (vitamin C), alfa-tocopherol (vitamin E), vita-
min A, glutathione (GSH), melatonin, Uric acid, albumin,
haptoglobin, Cysteine, Ceruloplasmin, Transferrin, and
Lactoferrin, Ferritin, Selenium, Oksipurinol, Ubiquinone,
bilirubin, mannitol, Lipoic acid, Hemopeksin etc. Among
the these antioxidants, SOD and its two isozymes, and
catalase have a significant role. SOD spontaneously dis-

mutates (02-) anion to form O2 (Figure 2) and H202,
while catalase converts H202 to O2 and H20 6.

Figure 2: Pathways of ROS formation, the lipid peroxidation
process and the role of antioxidants (10).
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There is a relationship between OS and human diseases
but the relationship between OS and the onset and prog-
ression of disease processes is not fully established. OS
is thought to be the relationship between pathological
conditions can be divided into two groups: (i) the first
group involves diseases characterised by pro-oxidants
shifting the thiol/disulphide redox state and impairing
glucose tolerance—the so-called “mitochondrial oxidati-
ve stress” conditions (cancer and diabetes mellitus); (ii)
the second group involves disease characterised by “inf-
lammatory oxidative conditions” and enhanced activity
of either NAD(P)H oxidase (leading to atherosclerosis
and chronic inflammation) or xanthine oxidase-induced
formation of ROS (implicated in ischemia and reperfusi-
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on injury). The process of ageing is to a large extent due
to the damaging consequence of free radical action (lipid
peroxidation, DNA damage, protein oxidation) %1°,

In the research studies, lipid peroxidation products are
potential validated biomarkers for OS status in its related
diseases. Among these markers are ‘primary’ products
such as hydroperoxides, or ‘'secondary’ products such as
malondialdéhyde (MDA), 4-hydroxynonénal (4-HNE) and
isoprostanes . Table 1 summarises most representati-
ve biomarkers of oxidative damage associated with hu-
man diseases '°. However, measuring OS can be difficult
due to the presence of complex endogenous systems
for correction and repair antioxidant defense systems 2.

The findings of data indicate that OS in pathophysiology
of diseases, associated with lipid peroxidation, may in-
duce the changes of hemostasis in the person. Altoget-
her these findings suggest that the body to be taken to
increase the quality of life in the name of naturel antio-
xidants nutrition required. However it is also necessary
to protect the body from external factor such as ionizing
radiation, smoking, toxins can trigger the production of
ROS.
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Table 1: Biomarkers of oxidative damage associated with
some human diseases

Disease/biomarker

Cancer Parkinson’s disease
MDA HNE
GSH/GSSG ratio GSH/GSSG ratio
NO,-Try Carbonylased pnoteins
8-OH-dG
) . Iron Level
Cardiovascular disease . )
HNE Isek,;emla/reperfusmn
) -isoprostanes
GSH/GSSG ratio GSH/GSSG ratio
Acrolein .
Atheroselerosis
NO,-Try
"2 MDA
F -isoprostanes
2 . HNE
Acrolein Acrolein
Rheumatoid arthritis roler
: F _-isoprostanes
Fisoprostanes NZO T
GSH/GSSG ratio Y
: o Diabetes mellitus
Alzheimer’s disease
MDA MDA
GSH/GSSG ratio
HNE S-glutathionylated proteins
GSH/GSSG ratio ’
! F _-isoprostanes
F_-isoprostanes 2
2 NO,-Try
NO,-Try AGE
AGE

Abbreviations: MDA, malondialdehyde, HNE, 4-hydroxy,-2-
nonenal, AGE, advanced, glycation and products, 8-OH-d, 8-hydroxy-
20-deoxyguanosine, GSH, reduced glutathione, GSSG, oxidised
glutathione, NO,-Try, 3-nitro-tyrosine
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