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radiation, toxic chemical ingestion, u.v.
light exposure and oxygen-derived free
radicals that are a normal consequences of
- the cellular metabolism of O, (55). These
extrinsic factors generate free radicals
which are, therefore, also the mechanism
by which they inflict their damage on DNA.
At the current time there is no means
available to estimate the relative
contribution of each factor to over all DNA
damage. Several types of damage including
base lesions, sugar lesions, protein and DNA
crosslinks, single-strand breaks and double
strand breaks are produced by free radical
induced reactions (56-58).

The endogenous reactions that are likely
to contribute ongoing DNA damage in vivo
are oxidation methylation, depurination and
deamination (59). Among more than 20
different products known to be formed by
exposure of DNA bases to the 'OH, 8-
hydroxy-2'-deoxyguanosine (8—-OHLG) is
one of the major oxidized DNA bases and
proposed to be an excellent marker for
estimating oxidative damage to DNA (60—
62). Some lesions in DNA are subjected to
cellular repair processes and can be cleaved
out, and the DNA is repaired
However, failure of repair can have serious
biological consequences (63-64).

in vivo.

(i) DNA base damage

Reaction of ‘'OH and H atom with DNA
bases is characterized by addition to the
double bonds of these molecules to give
adduct radicals of bases. An abstraction of
the H atom by 'OH from the methyl group
of thymine also occurs (48). In the presence
of oxygen, pyrimidine radicals add oxygen
to give corresponding peroxyl radicals. By
contrast, evidence indicates that the
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majority of purine adduct radicals do not
react with oxygen. Subsequent reactions of
base radicals lead to a vareity of products
from each of the DNA bases (48, 65, 66).
When free radicals react with the sugar
moiety of DNA, some sugar products and
intact bases are released from DNA (67).
However, the modified bases remain
attached to the polynucleotide chain. These
modified bases are released by hydrolysis
for chemical characterization and
quantitation of free radical induced products
of all four DNA bases in isolated DNA as
well as in isolated mammalian chromatin
(68).

Fig.2 illustrates the structures of some
of the free radical induced products of
pyrimidines and purines that have been
identified in isolated DNA, in mammalian
chromatin, and in cellular DNA by the use
of the gas chromatography/mass
spectrometry with selected ion monitoring
techniques (GC/MS-SIM). In living cells,
DNA is not free but complexed with histones
to form chromatin. This complex forms a
number of substructures such as
nucleosome, solenoid, loop-domain, miniband
and chromatid which are present during the
various phases of cell cycle (Nelson et al
1986) (69). Histones that are closely
associated with DNA in nucleosomes may
also react with free radicals, and may affect
oxidation and reduction reactions of adduct
radicals of DNA bases. Furthermore, DNA
bases may participate in formation of DNA
protein cross-links, which may also affect
the types of DNA base products and their
yields.

Evidence indicates the involvement of
‘OH in the formation of DNA Protein Cross-



























