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Summary

Aging is a biological phenomenon concerning all liv-
ing multicellular organisms. Many studies have been
conducted to identify the mechanisms underlying this
process. To date, multiple theories have been pro-
posed to explain the causes of aging. One of them is
the free radical theory which postulates that reactive
oxygen species (ROS), extremely reactive chemical
molecules, are the major cause of the aging process.
These free radicals are mainly produced by the mi-
tochondrial respiratory chain as a result of electron
transport and the reduction of the oxygen molecule.
Toxic effects of ROS on cellular components lead

to accumulation of oxidative damage which causes
cellular dysfunction with age [1]. Aging is character-
ized by decrements in maximum function and accu-
mulation of mitochondrial DNA mutations, which are
best observed in organs such as the brain that contain
post-mitotic cells [2].

Overview

Comparative studies of animals with different ag-

ing rates have shown that the rate of mitochondrial
oxygen radical generation is directly related to the
steady-state level of oxidative damage to mitochon-
drial DNA and is inversely correlated with maximum
longevity in higher vertebrates. The degree of unsat-
uration of tissue fatty acids also correlates inverse-

ly with maximum longevity.[3] These are the two
known traits connecting oxidative stress with aging.
Furthermore, caloric restriction, which decreases the
rate of aging, proportionately decreases mitochondrial
oxygen radical generation, especially at complex I.
These findings are reviewed, highlighting the results
obtained in the brain [3].

Free radical/ROS/RNS involvement in brain aging

is direct as well as correlative. Increasing evidence
demonstrates that accumulation of oxidation of DNA,
proteins, and lipids by free radicals are responsible
for the functional decline in aged brains. Also, lipid
peroxidation products, such as MDA, HNE, and acro-
lein, were reported to react with DNA and proteins to
produce further damage in aged brains [4].

However, recent workers in this and in related fields
are exploring the view that superoxide radical and
reactive oxygen species exert beneficial effects. Thus,
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such ROS are viewed as involved in cellular regula-
tion by acting as (redox) signals, and their harmful
effects are seen mostly as a result of compromised
signaling, rather than due to direct damage to sensi-
tive targets [5].

Conclusion

There is growing evidence that aging involves, in
addition, progressive changes in free radical-mediated
regulatory processes that result in altered gene expres-
sion (6). The goal of this review is to recall that many
of the effects of ROS that are interpreted as beneficial
may actually represent adaptations to toxicity and
that some of the most extravagant recent claims may
be due to misinterpretation, oversimplification, and
ignoring the wealth of knowledge supporting the tra-
ditional view. Whether it is time to abandon the free
radical (oxidative stress) theory of aging is considered.
[6].

Abbrevations: ROS- Reactive Oxygen Species.
Keywords: ROS, Electron transport chain., aging.

References:

1. The Role of Reactive Oxygen Species and Mito-
chondria in Aging,AgnieszkaPiotrowska, Ewa-
Bartnik, PostepyBiochem 2014;60(2):240-7.

2. Free Radicals and Aging ,Gustavo Barja " Trends
Neurosci. 2004 Oct;27(10):595-600.doi: 10.1016/j.
tins.2004.07.005.

3. Trends in neuroscience,Volume 27, Issue 10,
October 2004, Pages 595-600, Free radicals and
aging,GustavoBarja

4. Free Radicals and Brain Aging , H Fai Poon !

, Vittorio Calabrese, Giovanni Scapagnini, D Allan
Butterfield, ClinGeriatr Med 2004 May;20(2):329-
59.doi: 10.1016/j.cger.2004.02.005..

5. Reactive Oxygen Species and the Free Radical
Theory of Aging ,Stefan I Liochev !-Free Radic-
Biol Med, 2013 Jul;60:1-4.d0i:10.1016/j.freerad-
biomed.2013.02.011. Epub 2013 Feb 19.

6. Free Radicals in the Physiological Control of
Cell Function ,WulfDro6ge ' Physiol Rev. 2002
Jan;82(1):47-95.,doi: 10.1152/physrev.00018.2001.

72

5003505 5 M95dGH0MWO 5bABOOL
LobgmdgdL 59300 Lolitygderm 3603369 Mds.
obobo 3560bogds, MMM 36033690 mgzs60
OmEeob ddmby IXOIQNW HIyws30sdo,
053000 bbb M dmddngdom. 3500 Lsbosbm
9g0990s BobL, HMamM3 3033OMIYEH0MYdO
LogbsE0BE00L g0 O YFYSEIME 56 SGHOL
053933060900 L5doDBOOL IBOSBYOILME.
5MBYOMOL 3(3%30(39049¢ 9090, MM HOJOHYOS
371000HIMOL M530LYIRSMO M50 3Z5E9dOL
932905300L 397oboBAol oMM3935L, Mo 0fi393L
3960L 458mbs@Ewe (33¢00EqdgdL. 53 dodmbogols
30Dsb0s, 2ob30bowmom MHgodEHowmwo mdloygbol
Lobgmd9d0l 9839dGH0, OMIgwms dmddggdsa
d9glodams 296obowml, HMYMOE 53300
Agbo3MOMBOLOIO S BMEIM POMOL Y39wsHY
365mMO0bsMMHo 336900 Fg0degds sOILHmEOO
0639M3609E06Mg00Ls, BHMOE0wo (30nEbols
LOIEOPOOL A5F>MEH03930LS S 0YBMOOMIOOL
8900509

153396dm LoGY3900: M530LIBIWO MHPOIoYdO,
5096900l 3OHME9LO, M9odEH0Io F5bdsOL
Lobgmdgdo

Caucasus Journal of Health Sciences and Public Health, Volume 4, Supplement 8



