


ENCYCLOPEDIA OF

TOXICOLOGY
THIRD EDITION

EDITOR-IN-CHIEF

PHILIP WEXLER
US National Library of Medicine, Bethesda, MD, USA

ASSOCIATE EDITORS

MOHAMMAD ABDOLLAHI
Tehran University of Medical Sciences (TUMS), Tehran, Iran

ANN DE PEYSTER
San Diego State University, San Diego, CA, USA

SHAYNE C. GAD
Gad Consulting Services, Cary, NC, USA

HELMUT GREIM
Technical University of Munich, Freising-Weihenstephan, Germany

STACEY HARPER
Oregon State University, Corvallis, OR, USA

VIRGINIA C. MOSER
US Environmental Protection Agency, Research Triangle Park, NC, USA

SIDHARTHA RAY
Manchester University College of Pharmacy, Fort Wayne, IN, USA

JOSE TARAZONA
European Chemicals Agency (ECHA), Helsinki, Finland

TIMOTHY J. WIEGAND
University of Rochester Medical Center and Strong Memorial Hospital, Rochester, NY, USA

VOLUME 1

Amsterdam • Boston • Heidelberg • London • New York • Oxford

Paris • San Diego • San Francisco • Singapore • Sydney • Tokyo

Academic Press is an imprint of Elsevier



Academic Press is an imprint of Elsevier

32 Jamestown Road, London NW1 7BY, UK

30 Corporate Drive, Suite 400, Burlington MA 01803, USA

525 B Street, Suite 1800, San Diego, CA 92101-4495, USA

First edition 1998

Second edition 2005

Third edition 2014

Copyright ! 2014 Elsevier, Inc. unless otherwise stated. All rights reserved.

The Editor-in-Chief ’s work on the third edition of the Encyclopedia of Toxicology was undertaken as a private citizen, not as a government

employee. No official support or endorsement by the US National Library of Medicine or any other agency of the US Federal Government

was provided or should be inferred. The views expressed are strictly his own and in no way represent those of the government.

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means electronic,

mechanical, photocopying, recording or otherwise without the prior written permission of the publisher.

Permissions may be sought from Elsevier’s Science & Technology Rights department in Oxford, UK: phone (+44) (0) 1865 843830;

fax (+44) (0) 1865 853333; email: permissions@elsevier.com

Alternatively you can submit your request online by visiting the Elsevier website at http://elsevier.com/locate/permissions and selecting

Obtaining permission to use Elsevier material.

Website links cited in the Encyclopedia were accepted as accurate when first submitted to the publisher, however, the Publisher is unable to

ensure that they will continue to remain so.

Notice
No responsibility is assumed by the publisher for any injury and/or damage to persons or property as a matter of products liability,

negligence or otherwise, or from any use or operation of any methods, products, instructions or ideas contained in the material herein.

British Library Cataloguing in Publication Data

A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data

A catalog record for this book is available from the Library of Congress

ISBN: 978-0-12-386454-3

For information on all Elsevier publications

visit our website at store.elsevier.com

Printed and bound in the United States of America

14 15 16 17 18 10 9 8 7 6 5 4 3

Editorial: Vicky Dyer, Erin Hill-Parks

Production: Justin Taylor


