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PREFACE

That life as we know it is built from but a handful of
elements suggests that despite the necessary complexity
of biomolecules to store and relay information, it is still
highly regulated by one simple molecule—oxygen. More
simply, if one theme can be reduced from the vastly
circuitous biochemistry of the living cell, it is that of
oxygen regulation. At the heart of this highly regulated
system is the relatively predictable behavior of the key
biological oxido-reductants. Most typical oxido-reduc-
tants are the reactive species of oxygen, nitrogen, sulfur,
and halogens. Due to their highly reactive nature, these
species can be difficult to observe; however, they are
increasingly understood to play a key role in the regula-
tion of vital cellular processes such as in proliferation,
intracellular transport, cellular motility, membrane integ-
rity, immune responses, and programmed cell death.
Formed as by-products of the metabolism of oxygen,
reactive species are regulated by powerful antioxidant
defense systems within the cell to minimize their dam-
aging effects. However, the imbalance between the pro-
oxidant and antioxidant defense mechanisms of the cell
or organism in favor of the former can result in oxida-
tive stress. Prolonged oxidative stress conditions lead to
the pathogenesis of various diseases such as cancer, neu-
rodegeneration, cardiovascular, and pulmonary diseases
to name a few.

In a most abstract sense, life itself is a cascade of
events originating from the very fundamental nature of
the electron, to the reactivity of molecules on which
electrons reside, to the chemical modifications that
these reactions cause to biomolecular systems that can
lead to a variety of intracellular signaling pathways.
Such communication signals the survival or death of the
cell, and ultimately that of the whole organism. Thus, it
follows that the most fundamental causes of disease are
reactive species.

The goal of this book is to provide comprehensive
coverage of the fundamental basis of reactivity of reac-
tive species (Chapter 1) as well as new mechanistic
insights on the initiation of oxidative damage to biomol-
ecules (Chapters 2-4) and how these oxidative events
can impact cellular metabolism (Chapters 5-8) translat-
ing into the pathogenesis of some disease states (Chap-
ters 9-13). This field of study could hopefully provide
opportunities to improve disease diagnosis and the
design of new therapeutic agents (Chapters 14-15).

Frederick A. Villamena

Columbus, Ohio
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