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  A Field Guide to Ticks




  Help Us Keep This Guide Up to Date




  Every effort has been made by the author and editors to make this guide as accurate and useful as possible. However, many things can change after a guide is published—science progresses, regulations change, techniques evolve, facilities come under new management, and so on.




  We welcome your comments concerning your experiences with this guide and how you feel it could be improved and kept up to date. While we may not be able to respond to all comments and suggestions, we’ll take them to heart, and we’ll also make certain to share them with the author. Please send your comments and suggestions to the following address:




  The Globe Pequot Press




  Reader Response/Editorial Department




  P.O. Box 480




  Guilford, CT 06437




  Or you may e-mail us at:




  editorial@GlobePequot.com




  Thanks for your input, and stay healthy!




  A Field Guide to Ticks




  Prevention and Treatment of Lyme Disease and Other Ailments Caused by Ticks, Scorpions, Spiders, and Mites




  Susan Carol Hauser




  FALCONGUIDES®




  GUILFORD, CONNECTICUT


  HELENA, MONTANA




  AN IMPRINT OF THE GLOBE PEQUOT PRESS




  

    To buy books in quantity for corporate use or incentives, call (800) 962–0973 or e-mail premiums@GlobePequot.com.


  




  FALCONGUIDES®




  Copyright © 2001, 2008 by Susan Carol Hauser




  Previously published as Outwitting Ticks




  ALL RIGHTS RESERVED. No part of this book may be reproduced or transmitted in any form by any means, electronic or mechanical, including photocopying and recording, or by any information storage and retrieval system, except as may be expressly permitted in writing from the publisher. Requests for permission should be addressed to The Globe Pequot Press, Attn: Rights and Permissions Department, P.O. Box 480, Guilford CT 06437.




  Falcon and FalconGuides are registered trademarks of Morris Book Publishing, LLC.




  Text design by Sheryl P. Kober




  Illustrations by Diane Blasius unless otherwise credited




  Library of Congress Cataloging-in-Publication Data




  Hauser, Susan, 1942-




  A field guide to ticks : prevent and treat lyme disease and other ailments caused by ticks, scorpions, spiders, and mites / Susan Carol Hauser. – 2nd ed.




  p. cm.




  Previous ed.: Outwitting ticks, 2001.




  Includes bibliographical references and index.




  ISBN-13: 978-0-7627-4740-5




  1. Tick-borne diseases—United States. 2. Ticks as carriers of disease—United States. 3. Ticks—United States. 4. Lyme disease—United States. I. Title.




  RA641.T5H38 2008




  362.196’968–dc22




  2007049924




  Printed in the United States of America




  10 9 8 7 6 5 4 3 2 1




  The author and The Globe Pequot Press assume no liability for accidents happening to, or injuries sustained by, readers who engage in the activities described in this book.




  For Joani Becker, tick wrangler




  Preface




  My first encounter with ticks—wood ticks, also called dog ticks—was a formative event in my life. I was young, maybe eight years old. I was a city girl, but was visiting my grandparents at their cabin in northern Minnesota. I had my dolls with me, and one day I found the perfect place to play with them: under the high skirt of a massive pine tree. I was happily engrossed in my little-girl-as-mommy fantasy when a neighbor boy, about twelve years old, stopped by. He peered in at me through the branches of my tree. “I wouldn’t play under there,” he said, in a know-it-all tone.




  “Why not?” I countered.




  “Wood ticks,” was his simple reply.




  I didn’t know about wood ticks, but he showed them to me. They were crawling all over my arms and legs and clothes, and the arms and legs and clothes of my dolls. I don’t remember my exit from the filtered light of my pine-tree world, but I know that nature was not the same for me after that.




  In those days, around 1950, nobody liked wood ticks. They were creepy and sneaky and disgusting. But for the most part, our horror was confined to the realm of aesthetics. A tick not immediately discovered on the body glommed onto it and resisted removal. The “bite” itched after the tick was pulled off, sometimes for days. Ticks found on the dog were even worse because they concealed themselves in the dog’s fur until they were bloated. Sometimes they remained undetected until they were sated and fell off their host, dropping onto the floor, a large, liver-colored, glistening pearl easily squashed by the bare foot of a child.




  In spite of their bad reputation, we considered ticks to be benign. Still, it seemed a bad idea to share blood with one, and in some ways when the saga of the Lyme tick began to unfold in the 1980s, I was not surprised. It was merely confirmation of a niggling fear I’d had since the episode under the pine tree thirty years earlier: Ticks were not just ugly in appearance and behavior; they were dangerous.




  Although I was an adult when Lyme disease made headlines, I was not the least bit comforted by the assertion that wood ticks and Lyme ticks were different, and that wood ticks did not carry Lyme disease. After all, they weren’t even sure what Lyme disease was; how could they be so confident that wood ticks were not implicated? The news that Lyme ticks, also called deer ticks and blacklegged ticks, were very tiny added to my anxiety, as did the news that deer and mice played some role in the whole Lyme disease pageant.




  As an adult I moved to rural northern Minnesota, land of wood ticks and even a Wood Tick Festival, and comforted myself for a long time with the notion that Lyme disease was an East Coast thing. Then we began to hear that you could get Lyme disease in Minnesota. The deer that roamed our yard and the mice in our woodpile were carriers of the Lyme disease germ. I had to come to terms with the vicissitudes of nature. I have been able to do that in large part because I have also come to believe in the old saw that knowledge is power.




  A while ago my editor at The Globe Pequot Press called and asked if I would write a book on Lyme disease and related bug-inspired afflictions. Ewww, I thought to myself. Ticks. Do I really want to know more? Could I come to love the beauty of a tick kiss, and the elegant survival of a bacterium similar to the one that causes syphilis? Could I muster the courage to look straight on at a detailed drawing of the business end of a tick? Would I forever be glad that I pushed myself down the crooked path of science, or would I forever fear to leave my house?




  Did I want the power of knowledge on this subject? My mind said yes; my heart searched for a dolly to cling to. Together, heart and mind, I decided I would sally forth into a microscopic world where there is neither mind nor heart, only survival. Yes, I would write the book. In the end, I find that knowledge is something to cling to, and that it comforts me, as I hope it does you.
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  Introduction




  In 2001, when this book was first published as Outwitting Ticks, the mystery of the origins of Lyme disease and the role of the deer tick, Ixodes scapularis, in its transmission were well known. Since then, deer ticks have not changed their habits, nor has the Lyme disease germ, Borrelia burgdorferi. Since 1997 Lyme disease cases have been reported in every state with the exception of Montana. In some states it is rare, such as Alaska, Hawaii, Mississippi, North Dakota, South Dakota, and Colorado. In some states, particularly in the Northeast and the Midwest, reported cases generally continue to increase in number (Centers for Disease Control; www.cdc.gov).




  The standard and effective treatment for Lyme disease also has not changed much. Antibiotics administered early in the infection usually result in a total cure. Complications are rare. However, the understanding and treatment of what has been called chronic or persistent Lyme disease, or post–Lyme disease syndrome, has changed significantly. When this book first went to press, studies were underway to determine the best treatment for cases that appeared to not be cured by initial antibiotic treatment. These were usually cases not diagnosed until the second or third stage of the disease. Scientists hoped to determine whether or not extended antibiotic treatment provided cure or relief for those with persistent symptoms.




  The studies, as reported by the National Institute of Allergy and Infectious Diseases (NIAID, a division of the National Institutes of Health; www.nih.niaid.gov), determined that long-term antibiotic treatment does not necessarily improve the health or well-being of persons with what is now called post-treatment chronic Lyme disease (PTCLD). NIAID notes at www3.niaid.nih.gov that “it is unclear whether such symptoms are due to a long-term persistent infection or other causes.” On a more hopeful note, the Web site reports on successful treatment of PTCLD pain using a neuropathic drug. It also notes that the complete genome for Borrelia burgdorferi has been sequenced by scientists at the Institute for Genomic Research (J. Craig Venter Institute) and that “the application of this information will play a significant role in increasing our understanding of the pathogenesis of Lyme disease at the molecular and cellular levels. . . .” This knowledge should also contribute to the development of improved diagnostic tests. Currently, the observation of clinical symptoms remains the primary diagnostic tool for Lyme disease.




  Now, as before, the best defense against Lyme disease is prevention and, failing that, early diagnosis and treatment. The habits and habitats of ticks explained in this book will help you to prevent infection. Symptoms of Lyme disease and its progress are also described. If you think you have the symptoms and have been in deer tick country, seek medical attention, and let the practitioner know that you might have been exposed to Lyme disease.




  
Chapter 1


  The Lyme Disease Saga





  Lyme disease is a multisystem infection that has claimed the attention of outdoor lovers and rural and suburban dwellers in the United States and Europe. It is caused by a bacterium, Borrelia burgdorferi, and is transmitted to humans by blacklegged ticks. Its incidence is primarily restricted to the Northeast, Midwest, and Pacific Northwest of the United States, and to Europe. Those bare facts belie the complexity of the disease and the intricacies of its diagnosis and treatment. The story of Lyme disease is a long one and, though our efforts are great, its end is not yet written.
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  Borrelia burgdorferi as seen through a darkfield microscope. National Institutes of Health; used with permission.




  Players in the Lyme Disease Saga




  The Germ




  Borrelia burgdorferi is a spirochete, an infectious bacterium that causes Lyme disease in humans and other animals. Spirochetes, including the one that causes syphilis, are known for their ability to migrate deep into the body, where the body’s immune response and antibiotics do not easily reach. Unlike Lyme disease, the syphilis spirochete does not have a nonhuman vector, but is transferred directly from human to human.




  [image: chpt_fig_002.png]




  The spaghetti-like forms shown are Borrelia burgdorferi isolated from the midgut of a deer tick. This magnified image of the spirochetes was taken with an electron microscope. National Institutes of Health; used with permission.




  Survival is not easy for a bacterium like Borrelia burgdorferi. First, it needs someplace to live—a host reservoir with an immune system that does not kill it. Second, in return, it must not kill the host, else its life will end too. Third, since the host is bound to die someday, B. burgdorferi needs another host, a vector, to be a Good Samaritan and carry it to another host reservoir so it does not die off with the first one.




  Today, after centuries and probably millennia of trial-and-error living, B. burgdorferi has a well established life cycle, complete with compatible host reservoirs, including mice, and Good Samaritans, commonly known as deer or Lyme ticks, but properly called blacklegged ticks.




  Vectors




  A vector is an organism that carries disease-causing microorganisms from one host to another. For example, blacklegged ticks are vectors for Lyme disease because they carry B. burgdorferi from mice to humans. They are described in detail in Chapter 2.




  Hosts




  A host in nature is an animal or plant on which, or in which, another organism lives, either permanently or temporarily. For example, ticks host B. burgdorferi. Mice, deer, and sometimes humans host ticks. Ticks have the dubious distinction of both being hosts (to B. burgdorferi) and utilizing hosts (including mice and humans).




  Host Reservoirs: Competent and Incompetent




  A host reservoir is a host in which a parasite, such as B. burgdorferi, thrives, and from which it is transmitted to other host reservoirs. For example, the white-footed mouse Peromyscus leucopus is a host reservoir for B. burgdorferi, as are other mice, rats, and similar woodland creatures, including chipmunks and birds. Some hosts of the ticks, however, are not considered to be host reservoirs for the B. burgdorferi because they do not contribute to its replication or distribution in nature.




  The white-tailed deer, Odocoileus virginianus, and humans, for example, may be hosts to B. burgdorferi (as well as to ticks), but are not host reservoirs. Although B. burgdorferi can live in them, they are not considered host reservoirs because they are incompetent hosts. The germ does not flourish in them, and vectors do not transfer the germ from them to another host. For example, an adult tick may get B. burgdorferi from a deer, but as the adult meal is the tick’s last one, it will not be passing the germ on to a subsequent host. The failure of a germ to flourish in a given creature may be due to natural immunity, or to an environment in the creature that is not successful for the germ.




  Although white-tailed deer are not good host reservoirs for B. burgdorferi, they are the preferred mating site for blacklegged ticks. They are, therefore, important for—perhaps critical to—creation of the ticks and thus are indirectly important to the survival of B. burgdorferi and to the transmission of Lyme disease.
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