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This book focuses on the chemigtry of radicas and redica ions of
DNA and its condtituents. These reective forms of DNA, nucleobases,
and related materids are generated in biologicd systems by ionizing
radiaion and are important intermediates in the harmful effects of
ionizing radigion on living systems. The gods of the editor are to
provide a comprehensive resource for researchers seeking detailed
information about new techniques and methodologies used to study
these complex sysems as well as reviews of the recent results from
both computational and experimentd studies. In my opinion, he has
achieved these god's by assembling an impressive roster of contributors
with congderable expertise in this biologicaly and technologicaly
important area of chemistry and whose contributions collectively make
this book well worth reading for others interested in this area

The firgt chapter is a description of theoretical results concerning
rediation-induced damageto DNA.. The chapter isdivided into sections
that dedl with specific topics related to radicals and radical cationsin
DNA damage. The wide range of such topicsalowsthisfirst chapter
to act as an introduction to the book as a whole. The information is
current and includes both experimental and computationd results in
aressthat arelesswell developed, especialy the chemidtry of excited-
state radicd cations of nucleosides and related oligomers.

An overview of the primary reaction pathways initicted in DNA
by the direct effect of ionizing rediation is given in the second chapter.
Itisdso very useful as an introduction to the overdl field, asthefirst
haf nicely summarizes both the structures and reactions of the radica
cations and radica anions initially produced by ionizing radigtion in
well laid out diagrams. In the second half of the chapter, the mobility
of the initidly produced holes and dectrons within the DNA strand
as well other fates of the radica cations and anions are described.

The subsequent chapters dl focus on more specidized aspects of
the effect of ionizing radiation on DNA and, taken together, emphasize
clearly the complexity of the related chemistry. Chapters 3—5 each
address the reectivity of the oxidized forms of individua congtituents
of DNA that could be produced by ionizing radiation and incdlude topics
such asthe mechanisms of reactions of norma and oxidized pyrimidine
and purine bases, the reactivity of sugar radicas, and the reections of
pyrimidine nucleobase redicas. All three chapters are very compre-
hensive and are nice summaries of the wide range of interesting
chemistry associated with the reactive radicas and radica cations of
the individua condtituents of DNA. The next chapter is somewhat
relaed to the previous three but is focused on how degradation of
DNA due to the hydrogen abstraction reections of 5-urecil redicas
produced by UV-irrediation of 5-haouracils can be used to help
distinguish different DNA sructures.

Chapters 7—9 concern yet another dement important to the
ionizetion of DNA, namely the mechaniams by which holes and
electrons are formed and move within DNA. A detailed description
of how initidly generated holes migrate is given in Chapter 7, wheress
movement of eectrons is discussed in the next chapter. Interesting
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new results are discussad in both chapters, but o, just asimportantly,
the rather complex approaches needed to examine these problems are
described. Smilarly, Chapter 9 outlines the experimentd techniques
needed to sudy the effect of low-energy dectron interactions with
DNA and dso provides a very extendve compilaion of some of the
more interesting results obtained using these techniques.

Chapter 10 is perhaps the most unexpected one and dedls with
reactions of radicals associated with DNA ionization with nitro group-
containing e ectron-affinic radiosensitizers. Thetopic isintroduced by
giving adescription of dectron-affinic radiosengtizers and the radicds
derived from them, but the main section focuses on the reactions of
such sendtizers with radicals derived from the ionization of DNA.
Because much of this chapter covers reaults that are not new, as the
authors admit, the future directions outlined in the conclusons are
important to the overdl success of the chapter.

Although hydroxyl radicas are regarded as one of the most
damaging products fromionizing radiation, other highly resctive small
inorganic compounds that might aso damage DNA can be produced
under ionizing conditions. The chemistry of two of these reective
materias, nitrogen dioxide radicals and carbonate radicd anions, is
described in Chapter 11, where the authors summarize the mechanisms
by which these species can be generated, the wide variety of ther
reactionswith DNA condtituents, and the nature of the products arising
therefrom.

Thelagt three topics are somewhat different from the previous ones
in that they do not primarily focus on ionizing radiation as the source
of damaging radicdsand radicd cations The dectrochemistry of DNA
is described in Chapter 12. This chapter provides an introduction to
thetopic, including a brief description of the dectrochemica methods
used to examine nucleic acid oxidetion. In the main body of the
chapter, the authors describe the different eements of DNA oxidetion
that can be studied using eectrochemidry, such as the effects of
structure on DNA oxidation and charge transfer through DNA. Inthe
next chapter, the interaction of diradicas generated viathe cydlization
of enediyne and rdated antibioticswith DNA isdiscussed. The chapter
begins with a focus on the mechanism by which the diradicas from
enediynes induce cleavage of DNA drands and the nature of DNA-
diredica adducts. In the second hdlf, related materids that have been
specidly designed to give diradical s upon cydization and how effective
these diradicdsarein causng DNA cleavage are described. Thefind
chapter has a similar theme in that the interaction between phenoxyl
radicas and DNA is addressed, with emphasis on reactions thet cause
DNA damege, especidly the formation of phenoxyl radical-DNA
adducts.

The gpparently divergent topicsthet meke up thisbook might appear
to suggest alack of focus. However, | would argue thet the wide range
of topics is necessary for a thorough review of the chemigtry of the
ionization products from DNA and related maerids and that the
diversty isadrength. Overdl, therefore, thisisavauable publication
and isaworthwhile addition to the library of any researcher who has
an interest in any one (or more) of the subtopics discussed.
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