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INTRODUCTION
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Aim of the Work

or asbestosis 1is associated with 1igid

<

silicosis

peroxidation in humans or nct.
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OF
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LIPID PEROXIDATION

In the last decade abody of evidence has accumi-
lated assigning a place of primary importance to
autocatalytic lipo-peroxidation as a wmelecular
biological mechanism involved in the deleterious

effects of a variety of harmful agents (De Eruin, (876}

Lipid peroxidation has been identified as
a damaging reaction that occurs during the modern
human life time in response to environmental oxidants,
toxilcants and diseases (Slater, 1972). Also, 1t can be
identified as the process of autoxidation of poly-
Lnsaturated fatty acids in response to toxic sub-

stances (NuKai and Goldstein, 1976).

When the results of action of these foreign
agents which initiate lipid peroxidation overwhelm
the protective mechanisms in the cells a peroxidative
decompositiorn and disintegration of the microsomal
membrane and other cell contents occur with the
release of its enzymatic contents in the plasma,
this 1is called "hole in the membrane theory"

(Recknagel and Hrus-Zkewycz, 1976}
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Mechanism of Lipid Peroxidation:

The exact mechanism by which lipid peroxidation
occurse in biological systems 1s still a subject
of investigation. However in order to give an idea

about

t

he possible course of its occurance, the course

cf rperoxidaticn in pure lipids, will be discussed.

Peroxidation of Pure Lipids:

This is extensively reviewed by Holman, 1954; Dahle
et al., 1962; Swern, 1962; Uri, 19615 Wills and Rotblat, 1964 . As an
example peroxidation of arachidonic acida will be

demonstrated (Fig. 1].

It is xnown that ﬁydrogen atcms on methylene
carbons separating double bonds 1in pelyencic fatty
acids are particularly susceptircle to fres radical
attack (Holman, 1954; Porter, 1980), seguently abstractiocn
cf this hydrogen atom (by an initiated free radical)
convert arachidenic acid into a lipid radical R".
The lipid radical £formed can be ccnverted te diene
conjugation through resonance shift of the {free
radica. electron (this diene corniugation c¢an De
measared spectrophotometrically at the 233 nm wave

lergth). This step is reversible (Dahle et al., 1962).
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Either before or after this resonance shift, mole-
cular oxygen attaches itself, because of its
diradical character, to the lipid radical, this
results in the formation of cyclic endoperoxiges.
This reaction occurs extremelly rapid (McMillon and
Gaivert, 1965) because of the fact that meclecular
oxygen is paramagnatic, it bears anpaired electren

(Gerschman, 1958).

Haemolytic cleavage of the coxygen - oOxygen
bond and subsequent intramclecular charge shift
leads to the irreversible cleavage of the molecule
into malonaldehyde, pentyl radical and lipid radical.
I1f zipha-linclenic acid is the starting poirnt instead
of arachidoric acid, ethane will be obtained instead
of rtentan. The resulting radicals attack the methy-
lere hydrogen of a neighbeocuring unsaturated ZIatty
acid. Thus once peroxide formation Dbegins, new
free radicals appear via these cleavage reaction,

setting of new chains of peroxide formation.

™his autocatalytic process leads to rapid
decomposition of peolyenoic Zatty acids with formation
ma.ondialdehvde or organcleptic aldehydes (Dahle et al.,

1962).
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Sequalae of Lipid Peroxidation:

There is abundant evidence that peroxidative
decomposition of structural 1lipids in celiular
and subcellular membranes is catastrophic for

living systems (Alfin-Slater et al., 1863).

as an example peroxidative decomposition
of the red cell membrane lipids has been corre-
lated with increased permeability and haemolysis
of red cells in Vit. E deficiency (Tappel and
Collier, 1960, Tappel, 1962) . Lipid peroxidation results
in mitcchondrial and lysosomal disintegration
(Tappel and Zalkin, 1858 ). zlso consequence of lipid
peroxidation, activities of the enzymes wnich
depend in their function on the integrity of
microscmal phospnolipid membrane are lest. 350
membrans damage, c¢ell lysis and death of =the

cell occur (Pryor W.A., 1978
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Role of 1lipid peroxidation in the development of
the damaging effect in response to toxicants and

diseases:

1. Radiation effects:

Several _.ines of investigation hnave irdicated
that lipid peroxidaticn reacticns could be cf signifi-
cance 1in tﬁe initial phases of radiation cdamage.
These include studies on the oxidation of pure
lipids and foods by ionizing radiaticns { Hannan and
Shephered, 1954; Buonits Kava, 1961 ), studies cn radiation
indeoced  inactivation of bioleogical antioxidants
(Gttolenghi and Bernhein, 1960), and studies on the radio-
nime-ic action of lipid peroxides on biological

svstems (Horgan et al, 1957},

In x-ray exposed animals, a LTemporary rise
of free radicals occurs in the liver and spleen
(Slater, 1972 Prior, 1876) . This level imn the hepzatic
ricrosormal <fraction is proporticnal to the dose

appilea (Barber, 1963k

Icrnising radiation »y wvirtue of free radical

a“tack or unsaturated fazty aclds initiate auzo-
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