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Abstract

Free radicals are atom or molecules with an unpaired electron which are
very unstable and react quickly with biomolecules such as lipids protein and
DNA leading to tissue damage. Many diseases are caused by free radicals, for
instance, aging, cancer, coronary heart disease, Alzheimer’s disease, allergies,
high blood pressure, eye problems, and also nervous system abnormality etc.
Normally free radical formation is controlled naturally by various beneficial
compounds known as antioxidants. There are many mechanisms related to
antioxidant activity, such as radical scavenging, metal chelation, and enzyme
inhibition. Antioxidants can be classified into enzymatic antioxidants and non-
enzymatic antioxidants such as vitamin C E and A, p-carotene, superoxide
dismutases, glutathione peroxidases, glutathione reductase and catalase etc.

Keyword : Free radicals,Reactive oxygen species (ROS), Reactive Nitrogen

species (RNS), Antioxidants

* fsgananu (Corresponding Author)

E-mail: ap_scpk@yahoo.com

Page 20



1. uni

a

ayuadasy (free radicals) Wuewnay

SAaa &

videlulanaiiddidnnseulaniiien (unpaired
electron) Favirlilaiafios (unstable) wag
Jodlalunmsiuisen dredrseuyadasy
L superoxide anion, hydroxyl radical,
singlet oxygen, peroxynitrite @111509UAY
Tuanavansviiniiiussdusznovvesad
VU Afin, TUsAunasmduLe (DNA,

deoxyribonucleic acid) tieluiinuLaies

g v

oyyadasuiintunaeaiialudsidindld
PONTLIU HIUNTEUIUNITUUUNUDATY
(metabolism) 1Wu mMamelasziuiadlite
afrandeudainlululanaouinie
(mitochrondria) wenanEAnINMsTead
WAN1TUIALILLAZNITENLAUIINKANIT
nuvesgadilaidenvilussuugfiduiv
\Wevatedsudanuasy (Judu egnalsh
mun1sas1seuyadaserienisnseulilin
maa%’wawaaaizﬁzﬁmﬂauy‘aaaﬁxuasmﬁ
filaileyyadasy (non-radicals) ¥ea ROS
waz RNS [1] dealiiineyyadasednuiu
uindsliaunafvaisiiueyyadasse
(antioxidants) fignasradulunisiidasiil
\Annaei3enin oxidative stress Gaudu
anunvadlse taun Tsauziss lsaialavin
\don lsannudnden lsafliinainaany
AnUnAvessyuuUTEaIm lsaiiui 1sandy
AnUnfigafuanenn saudensunes [2, 3]
nsvhaveusadaTrauaIIiueLYadaTy
nwuludn walyd wagsrenieasielaesniy

FITUVIRA

PKRU SciTech JOURNAL Vol. 1(2) 2017

2. aYyaddsE

a

ayyadasziduluanafitoslilunisii
f

1Y

@

fisenfvastiluanadadussivsznoy

[l

s

ndnveugad dviafiegluguues reactive
oxygen species (ROS) @ ¢ reactive
nitrogen species (RNS) auyadaszuazlaily
oyyadaszdaazlunszdunisiinufizen
sandiatuwilvilineuyadasznasniiaiuas
FadugnleludsdiTinimelalagldoandiau
Fauanansnsil 1 wuundssdnoyyadaszain

o

waneumas linazlugadlusyuugliduiu
(immune system cells) U wadlfinden
YMTERNUAANTONLEU IneTHEnDNU LU
U89 ROS  lag oxy-radicals Hudann
venanifmanldainnszuarunisadng
wassunteluleasd nlgANULATYALAY
(stress) uan11 (pollution) #g 9 N9
9InALATNIILN a5y Taun uilediu
(asbestos), LU (benzene), ANSUBULDU
ponlea (carbon monoxide), Aa83su
(chlorine), Wodaf lan(formaldehyde),
Tolau (ozone), 818U (tobacco smoke),
Vluqﬁu (toluene), #19LLLAY (pesticides),
Aaalswesy (chloroform), ASUBULARSTY
Aavlse (carbon tetrachloride) 81uN9%iin
LU adriamycin, blemycin, mitomycin C,
nitrofurantoin tay chlorpromazine 584
LOANBEREa ANTLANLAIDINIT NN Lay
91584874 [2] oyyadaszanunsautsls
Wu 3 vile Ao

2.1 oxygen-centered radicals R

519910 lulamouinse Inenszulunis

Page 21



agnendlannseu (electron transport
chain, ETC) LaysyuUI0viannLaaniianan
NAUNG (cardiovascular  system) s?qué%a
daszoglusuves superoxide anion,
hydrogen  peroxide (H,0,),  hydroxyl
radical Lag singlet oxygen 1Jugu

2.2 carbon-centered radicals laun
peroxyl lag alkoxyl radicals
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Alzheimer;s  disease (AD), Parkinson
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fluid to extra-vascular tissue

v

respiration burst

v

ROS: OH, 0,
RNS: NO', ONOO),
Nz05

lipid peroxidation
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lipid peroxidation
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Brain: Alzheimer,

Parkinson, stroke
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o i Lung: Asthrna,
Kidney: Urolithiasis, Oxidative
= Pulmonary
Diabetic nephropathy stress i
hypertension
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Heart: Hypertension,
Atherosclerosis, Heart failure

A 2 HANTENUINNANE oxidative stress
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radicals non-Radicals
ROS
0," superoxide H,0, hydrogen peroxide
OH* hydroxyl HOCL hypochlorus
RO," peroxyl O, ozone
RO* alkoxyl 1O2 singlet oxygen peroxynitrite
HO,® hydroperoxyl ONOO
RNS
NO* nitric oxide ONOO peroxynitrite
NO,* nitrogen dioxide =~ ROONO alkyl
N,O4 peroxynitrites
N,Oq4 dinitrogen
HNO, trioxide
N02+ dinitrogen
NO tetraoxide
NO nitrous acid
NO" nitronium anion
NO,Cl nitroxyl anion

nitrosyl cation

nitryl chloride

°Reactive oxygen species (ROS), Reactive nitrogen species (RNS) [2]
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3.2 oxygen scarvenger laun ndu
@138 ascorbic acid lngavivhuAzeniu
P9nTlau YIvansandiauls

3.3 secondary antioxidant lalA
thiopro-pionic  acid ~ wheaate  lipid
hydroperoxide

3.4 enzymatic antioxidant lauA
ulasl superoxide dismutase (SODs),
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3.5 metal chelating lan nsa@nsn
(citric acid), nsmeeily (amino acid) ¥
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chelation) mstiudsnsvhanuveseendiaud
ndlannseu (singlet oxygen quenching)
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H,0, eﬁq%gmﬂﬁlaulmiﬂuﬁmas 0, lny
ofleulel catalase n1svatoulasl SODs
way catalase viMALAA Fenton reaction #4
Al 3 F99ziUBeu H,0, Ui hydroxyl

radicals F9.9uans oxidizing agent 7iguwss

Fe + 0 —» Fe + 0O,

Fe”* + H,0, ——»Fe +HO" +OH

m‘wﬁ 3 n5ifim Fenton reaction Yadlany
on!

asell 2 asdueendwdurdaiiiu
wulesl  warlildouled  Fsdostunisiin

ROS/RNS
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Aawilsan oxidative stress  Fitina1nnng
N3eAUMETsd UV, ann1ignsiin oxidative
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Enzymatic non-enzymatic
antioxidants antioxidants
catalase vitamins C, E, A
peroxidase thiols
thioredoxin f-carotene
peroxinedoxins polyphenols

glutaredoxin zinc, selenium
reduced slutathione glutathione
oxidized glutathione lycopene

glutathione reductase allyl sulfide

superoxide dismutase indoles
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