Oxidative Stress: Diagnostics,
Prevention, and Therapy
Volume 2



2
-4

Library of Congress Cataloging-in-Publication Data

Oxidative stress : diagnostics, prevention, and therapy / Silvana Andreescu, Maria Hepel,
editor[s] ;
sponsored by the ACS Division of Analytical Chemistry.
p. cm.

Includes bibliographical references and index.

ISBN 978-0-8412-3100-9 (hardcover OP) | ISBN 978-1-7138-9356-1 (pod)
1. Oxidative stress--Physiological effect. 2.
Antioxidants. 1.
Andreescu, Silvana. II. Hepel, Maria. III. American Chemical Society. Division of
Analytical Chemistry.

RB170.0943 2011

616.3'9--dc23

2011042499

The paper used in this publication meets the minimum requirements of American National
Standard for Information Sciences—Permanence of Paper for Printed Library Materials,
ANSI Z39.48n1984.

Copyright © 2015 American Chemical Society
Distributed in print by Oxford University Press

All Rights Reserved. Reprographic copying beyond that permitted by Sections 107 or 108
of the U.S. Copyright Act is allowed for internal use only, provided that a per-chapter fee of
$40.25 plus $0.75 per page is paid to the Copyright Clearance Center, Inc., 222 Rosewood
Drive, Danvers, MA 01923, USA. Republication or reproduction for sale of pages in this
book is permitted only under license from ACS. Direct these and other permission requests
to ACS Copyright Office, Publications Division, 1155 16th Street, N.W., Washington, DC
20036.

The citation of trade names and/or names of manufacturers in this publication is not to be
construed as an endorsement or as approval by ACS of the commercial products or services
referenced herein; nor should the mere reference herein to any drawing, specification,
chemical process, or other data be regarded as a license or as a conveyance of any right
or permission to the holder, reader, or any other person or corporation, to manufacture,
reproduce, use, or sell any patented invention or copyrighted work that may in any way be
related thereto. Registered names, trademarks, etc., used in this publication, even without
specific indication thereof, are not to be considered unprotected by law.

PRINTED IN THE UNITED STATES OF AMERICA



Contents

Preface ix

1. Oxidative Stress and Human Health 1
Maria Hepel and Silvana Andreescu

2. Ocxidative Metabolism of Estrogens in Cancer Initiation and Prevention ........ 35
Eleanor G. Rogan and Ercole L. Cavalieri

3. Ocxidative Stress, Redox Homeostasis and NF-kB Signaling in
Neurodegeneration 53
Annadurai Anandhan, Pablo Hernandez-Franco, and Rodrigo Franco

4. Ocxidative Inactivation of Nitric Oxide and Peroxynitrite Formation in the
Vasculature 91
N. Subelzu, S. Bartesaghi, A. de Bem, and R. Radi

5. Ocxidative Stress in Parkinson’s Disease: Role in Neurodegeneration and
Targets for Therapeutics 147
Rebecca Banerjee, Navneet Ammal Kaidery, and Bobby Thomas

6. Ocxidative Stress in the Aging Process: Fundamental Aspects and New
Insights 177
Lizette Gil del Valle, Rosario Gravier Hernandez, Livan Delgado Roche, and
Olga Sonia Leén Fernandez

7. Unifying Mechanism of Antiviral Drug Action Based on Electron Transfer
and Reactive Oxygen Species 221
Peter Kovacic and Ratnasamy Somanathan

8. Triclosan (Mechanism of Bactericidal Action and Toxicity): Metabolism,
Electron Transfer and Reactive Oxygen Species 237
Peter Kovacic and Ratnasamy Somanathan

9. MTIP and Flavins: Alcoholism Drugs, Electron Transfer, and Reactive
Oxygen Species 245
Peter Kovacic and Ratnasamy Somanathan

10. How Does Acetaminophen Function? Metabolite, Electron Transfer,
Reactive Oxygen Species, Oxidative Stress and COX 259

Peter Kovacic and Ratnasamy Somanathan

vii



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Editors’ Biographies

Author Index

Subject Index

Aspirin (Analgesic) and Dicamba (Herbicide): Electron Transfer, Reactive
Oxygen Species, Oxidative Stress, and Antioxidant
Peter Kovacic and Ratnasamy Somanathan

DNA Damage by Highly Oxidizing Environmental Pollutants .......................
Anna M. Nowicka, Agata Kowalczyk, Edyta Matysiak, and Maria Hepel

Electrochemical Biosensors for Real-Time Monitoring of Reactive Oxygen
and Nitrogen Species
Xiaobo Liu, Eduard Dumitrescu, and Silvana Andreescu

Redox Activity of Oxidative Stress-Damping Endogenous Thiol
Biomolecules
Agata Chalupa and Maria Hepel

Oxidative Stress Biomarkers and ROS Molecular Probes .........cccceeeceeereecnees
Joanna Stanicka, William Landry, and Thomas G. Cotter

Impact of Artifactual Ex Vivo Oxidation on Biochemical Research ...............
Chad R. Borges, Joshua W. Jeffs, and Erandi P. Kapuruge

Scanning Electrochemical and Fluorescence Microscopy for Detection of
Reactive Oxygen Species in Living Cells
Sean E. Salamifar and Rebecca Y. Lai

Toward a Synthetic View of the Therapeutic Use of Cerium Oxide
Nanoparticles for the Treatment of Neurodegenerative Diseases ............c.......
A. Y. Estevez, W. E. DeCoteau, K. L. Heckman, and J. S. Erlichman

Nanomaterials Induced Cell Damage
S. Bashir, T. Wang, Y.-P. Chen, and J. Louise Liu

Free Radicals in Mycobacterial Disease
John E. Pearl

Indexes

viii

269

301

329

415

463

503

541

545

547





