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Preface

Increasingly, researchers and clinicians are recognizing that biological
damage mediated by reactive species of oxygen is an important factor in.
disease and aging. Oxygen radical damage has been implicated in inflam-
mation, arthritis, adult respiratory distress syndrome, myocardial infarc-
tion, puimonary dysfunction in hemodialized patients, Purtscher’s syn-
drome, Bioom’s syndrome, systemic lupus erythematosus, mutagenicity
and carcinogenicity, and other pathologies. While more experimental data
to support the involvement of oxygen radicals in these conditions are
needed, the explosive interest of many investigators in the field more than
warrants a volume that covers the most current methods used in studying
the role of oxygen radicals in biological systems.

Much of the recent progress in research concerning the role of oxygen
radicals in disease has been due to the discovery and utilization of antioxi-
dant substances. Since the discovery by McCord and Fridovich that the
plasma protein, erythrocuprein, functions to dismutate the superoxide
anion radical, this oxygen radical, as well as other oxygen radical species
and products derived therefrom, have received a great deal of attention.
These other compounds include hydrogen peroxide, hydroxy! radical
(OH ), and singlet oxygen ('0,). The study of oxygen radical reactions in
simple chemical and biochemical systems has defined parameters govern-
ing the initiation, propagation, and termination of destructive free radical
chain reactions, and this understanding has suggested oxygen radical in-
volvement in a remarkably diverse and extensive array of pathological
states. - ‘

Dramatic therapeutic effects of antioxidant substances, such as vita-
min E and selenium, in clinical settings have provided further support for
the involvement of oxygen radicals in certain disease conditions. Recent
research results of chemists, biologists, clinicians, and epidemiologists
have created a new multidisciplinary field considered by some to be
among the most exciting and important areas of biological research.

As with most research, progress is frequently acceferated by the publi-
cation of a single volume that contains all of the state-of-the-art methodol-
ogies used in the field. The major emphasis of thisvolume is on the
methods and on the basic chemistry and biochemistry of oxygen radicals
and their effects in biological systems. Such a volume, it is hoped, will
stimulate new research, heighten awareness of recent discoveries in basic
research, and focus attention on their implications for human health.

In preparing this volume, I would be remiss in not pointing out the
very great benefit derived from the active participation of the advisory

Xvii
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board (Bruce Ames, Anthony Diplock, Lars Ernster, Irwin Fridovich,
Bolf J. Mehlhorn, William A. Pryor, and Trevor Slater) and Al L. Tappel
in tl?e selection of the methods to be included and in identifying the
leading investigators to make these contributions to the volume. Also I
ac_:knowledge the valuable editorial and administrative assistance pro-
vided by Mr. John Hazlett who worked closely with me in.bringing this
volume to fruition.

LESTER PACKER
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