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I11troductioi1 and Aim of The Work 

S.lnce the creat1on of J~fe (during prer:ed.1ng r::enturjes) 

al: b1o-s~·stems have bee~1 exposerl to r1atural back--ground o~ 

ior;izi11g rad12tions ( C OS!nlC and terres'~r12l J_rrclri.iation). 

Hov;ever, associ_ a ted WJth the developmer:t of J_ n d us t L- i a-

lizatjon and c i '..' j l1 z at ion lll this century; man-made 

radiation techno_l_ogy has i_nc~:-eased in peaceful applications 

as as m.ill tar-y uses. Ionizing radiation:; are no~t-.' 

incorpo..>:-ated 1n industry, agricuJ.turc, reseaL-ch and medicine 

(treatment., d_lagnos.ls and l-ese arch). Such app]. J.C a~ ions 

resulte6 lG the emplo~'ment of large numbers of wor~:ers, thus 

the problem c~ radia~1on occupatj_oJlal expcsure has arisen. 

Effects of ionizing ?:-c<_d.iation are mediated through free 

:armed e1ther by di~:-ec t or indirect r~ffects of 

irradiat.lon, most of the latte.::- are mediated by 

reactive oxygen metabol1tes. T~1ough the mect1anism(~;) are not 

fully 

shown 

elucidated, the superoxide radical has br::.en 

to be formed directly and th1-ough seco:ldary reactions 

of 10n1Z1ng radiat1ons (Marklund et al., 1984). Th~s 02 is a 

toxic ox::,:gen species and is regarded as the parent ~i c. series 

of oxygen metabolites former] in tl1e biological system 1n 

response to many exter-nal stresses ionizing 

radiations (Cel·utti, 1985 I. 
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T~1e deleterious effects of oxygen metabolites have been 

shown to follow two main routes: 

l. Destruction of biomembranes and subcellular 

organelles due to the presence of polyuns~turated fatty 

acids 1n such membranes, thus inducing lipid peroxidatlon 

whlch can be measured in terms of the level of plasma 

malondialdehyde (MDA). 

2. .A, t tack ave!" cellular proteins and nucleic c.cids. thus 

inactivating enz~;mes ar1d 1nduc1ng strand break sc1ssion of 

DNA and consequently chromosomal aberrations (Weiss 1986). 

Fort~nately, l1ving systems in order to avo1d Jamage to 

various biological structures from 0 2 radical the latter's 

concentratlon lS str:" ic~l y controlled by an inducible 

enzyme termed the "Superoxides Disrnutases"_, where the protein 

synt!.etic apparatus of the cell becomes programmed to 

elevate the level of this endogenous enz~·me and cJe E ic iency 

1n its production may lead to ur1desirable effect~ (Stevens 

and i'\utor.l977) and (StCJr.z et al. 1990) 



Current periodic occupa.tJonr~l wc,rke!_-' :; 

c:xaminat1on for de tee tJ_on r-adintion exposure damage 

depends ma1nly on: 

Clin1cal examlnatlDll. 

Blood p1cture. 

Biochemicr~l anal~'sis. 

Chromosomal aberrations. 

Although detect1on of chromosomal aberrat1ons lS 

considered the most rel1able test ,still it lS d1fficult to 

be applled routinely as it is expensive, complicated and 

time consuming (Stojanovlc et al. 1983) and (UNSCEAR, 

1988) 

:onsequently th1s thes1s was an attempt to: 

l. As.sess the pOSSlbility cf ear.ly detection of 

radiation exposure effects cornparatlVe estimation of 

mulondialdehyde and bJood supercxide dismutases 

enzyme 

2. Provide a quantitative and sensitive biological 

test for identification of hlgh and low radiation risk 

groups among radiatio~ exposed ~~orkers. 
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Superoxide Radical and Superoxide Dismutases 

Introduction: 

It lS a well known fact, that levels of oxygen supplied 

at concentrations above that of ambient alr br1ng about 

damage to plants, animals and aerobic bacter1a. Even 21% 

oxygen has been shown to slowly manifest damaging effects. 

which are dependent on the type of organism. physiological 

state, age and nutritional status. Gilbert, 1963 ) . 

In 1954,Rebecca Gershman and Daniel L. Gilbert proposed 

that many 

attributed 

of 

to 

the damaging effects of oxygen could be 

the formation of oxygen radicals Harman, 

1992 J .This hypothesis was then developed by Fridovich ,( 1976) 

and ( 1978). into the superoxide theory of oxygen toxicity, 

which states that the formation of superoxide radical in 

vivo plays the major role in the toxic effects of oxygen. 

Oxygen and Its Molecular forms: 

A free radical lS any species that has one or more 

unpaired electrons in its outer most orbital. Accordingly, 
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Oxygen molecule itself is a radical since it has two 

unpaired 

antibonding 

electrons 

orbital, 

each 

rig. 

located in a dif:'erent TT 

l fortunately, these two 

electrons are of parallel spins, thus for oxygen, ln order 

c:o OXldize a two electron donor an inversion of spin is 

necessary. But the life time of collislonal complex between 

oxygen and a potentlal 2 electrons donor is short while the 

time 

thus 

rates 

system 

donors 

requlred for an inversion of spln is relatively long, 

oxygen mediates a two electron oxidation only at slow 

(Nonhebel 

oxygen 

et ~- 1 
19 79 I . However, in a biological 

OXldizes biologically relevent two electron 

at rapid rates, but the presence of a catalyst is a 

must,- e.g. cytochrome oxidase enzyme which reduces oxygen 

directly to water'-

2HP 

Cytochrome Oxidase 

Remov i.ng the unpaired electrons of oxygen 

molecule in a way that alleviates the spin restriction 

provides the probabillty of two singlet oxygen states: 

Singlet A o 2 : Thls lS not a radical, as it does not 

have an unpaired electrons. It is biologically important 
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as it is normally formed in the lens and retina of mammalian 

eyes and lS also responsible for the lllumlnatlon of 

biologlcal pigments such as chlor-oplast, chlorophyll, 

r-etinal flavins and porphyrlns (Weiss, 1986). 

2. Singlet <:, 0 '' " . Desplte of the fact that singlet 

sigma oxygen has been shown to decay qulckly, it has been 

re[)orted to oxidize cholesterol to 5-hydroperoxlde and has 

been also shown to be produced during the myeloperoxldase 

system of neutrolphils. (Koppenol,l976) and (Ogryzlo, 1978). 

Superoxide radical (0 2 ): Is said to be formed when a 

Slngle electron lS accepted by the ground state of oxygen 

molecule after entering one of the n antibonding orbltals. 

It lS almost formed in all biological aeroblc systems, and 

its chemlstry shows that it may react as a reducing agent 

donating its electron or as an oxidlzing agent in which :t 

is reduced to Fl 2 0 (Weiss, 1986). 

Peroxide H2 0,: Which is not a radical is formed by 

adding an electron to 0 2 • However, the peroxide formed at 

physiolglcal pH .immediately protonates producing hydrogen 

peroxide The latter may be formed in a biologlcal 

cell as a result of two types of reactions: 


