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Abstract

Introduction: Biological aging is not something that only occurs in older people, but it’s a
continuous process and natural that begins at puberty and ultimately leads to death. The aim
of this study is to investigate the theory of free radicals and aging and its related aspects.
Methods: This study is a narrative review study. That was done by searching the databases
of SID, Irandoc, Magiran, Google Scholar, Pub Med, and Science Direct with the keywords
free radicals, aging, and free radicals theory in aging.

Results:The production of free radicals occurs in all cells, and in spite of their inactivation
by intracellular antioxidants, they exert their effects on the cells, and accumulation of these
effects over time may impair cell function, and this should be noted. That cannot be stopped,
and as said, antioxidants only affect the average lifespan and are ineffective in maximizing
longevity.

Conclusions: Daily intake of non-enzymatic oral antioxidants can affect many diseases such
as cancer, atherosclerosis, stroke, neurodegenerative diseases and diabetes, but it has no
effect on maximizing lifespan.
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Mitochondrial oxidant production;
MnSOD: manganese superoxide dismutase
MtNOS: Mitochondrial nitric oxide synthase
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Generation of Oxidants

Mitochondrial electron transport
Peroxisomal B-oxidation
Cytochrome P450
Phagocytes
NO-, elc.
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The intersection of
oxidants, antioxidants,
and repair. Positive
and negative feedback
detlermine the oulcome
for Aging (A).
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* Phagocyte recruitment and activation (make 0% , H;05, NO*, HOCI)

INJURY TO HUMAN TISSUES
Ischaemia/reperfusion
Extremes of temperature
Traumatic injury

Exercise to excess

Toxins

Radiation

Infection

* Arachidonic acid release, enzymatic peroxide formation (by activation of

lipoxygenase, cyclooxygenase enzymes). Decomposition of peroxides to peroxyl
(RO3) and alkoxyl (ROw) radicals can spread damage to other biomolecules.

Metal ion release from storage sites (FeZ*, cu?), stimulating conversion of
H;0, to OH* and catalysing breakdown of lipid peroxides to RO3 and RO-.

Haem protein release (myoglobin, haemoglobin, cytochromes); haem proteins
react with peroxides to stimulate free-radical damage and (if peroxide is in
excess) to release Fe and haem, which can decompose peroxides to RO3 and
RO,

Interference with antioxidant defence systems. (e.g. GSH leakage from damaged
cells)

Conversion of xanthine dehydrogenase to oxidase in certain tissues, release of
xanthine oxidase from damaged cells to cause systemic damage, increased
hypoxanthine levels due to disrupted energy metabolism

Mitochondrial damage leading to increased leakage of electrons to from 03
and hence Hy0,

Raised intracellular Ca?* stimulating calpains, Ca2* dependent nucleases and

Ca®*/calmodulin-dependent nitric oxide synthase, giving more NOe and
increased risk of ONOO™ formation.

OXIDATIVE
STRESS
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