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To the clinical scientists who made this book possible,
to their patients who participated in valuable investigations,
and to our basic science colleagues whose studies

paved the way to new clinical insights.



PREFACE
to third edition

The second edition of Allergy: Principles and Practice,
published in 1983, turned out to be a great success. This
achievement was, of course, entirely attributable to the tal-
ents and efforts of the 119 contributors to the second edi-
tion. Now it is a pleasure to record that in this new third
edition we have what we believe to be an exceptionally
fine, truly “state of the art” addition to the literature.

The contents of the second edition represented some
rather significant changes from the first as new information
was rapidly accumulated in the field. Appreciating the per-
haps even more rapid growth of new knowledge taking
place in allergy and immunology during the past 5 years or
so, of importance to clinicians and laboratory scientists
alike, the editors and publisher concluded that a third edi-
tion would be desirable. To this end meetings were initi-
ated toward the end of 1985. An important decision was
made, however, before we went to work, namely, to add
two new editors to the original group of three in order to
enhance the quality and coverage of material in the third
edition and to help ensure the longevity of Allergy: Princi-
ples and Practice as a primary textbook and reference
source. The three original editors selected N. Franklin Ad-
kinson, M.D., of Johns Hopkins University and John W.
Yunginger, M.D., of the Mayo Clinic to join in the effort
as co-editors. It will be clear to all that their contributions
have enhanced every aspect of the third edition.

In keeping with editorial policy from the beginning,
some changes in authorship for various chapters has oc-
curred in the preparation of the third edition. In this fash-
ion new and different talents and fresh points of view are
brought to bear. The valuable work of contributors to the
first and second editions is not lessened in any way by
these changes and their splendid efforts in assuring the

xiii

success of the first two editions is acknowledged with
great appreciation.

The third edition has 68 chapters contributed by 121 au-
thors, 60 of whom are new to the book. Volume I contin-
ues as the source of basic information on the immunology,
physiology, and pharmacologic aspects of allergic disease
and Volume II remains the clinical science section; both
are richly illustrated. Much new information has been in-
cluded in Volume I reflecting the explosion of new funda-
mental understandings of the basic mechanisms involved
in allergic disease, especially our knowledge of the nature,
origins, and properties of proinflammatory chemical medi-
ators that participate in the pathogenesis of allergic and in-
flammatory diseases and the biology of the cell types in-
volved in allergic reactions. Volume II is thoroughly up-
dated with regard to the essential clinical, diagnostic, and
therapeutic aspects of allergic disease and should provide
an authoritative source of information for practitioners in
the specialty of Allergy and Immunology.

The editors gratefully acknowledge the time-consuming
efforts of all contributors to the third edition, to their pa-
tient and tireless secretaries, and also to C.V. Mosby staff
members Kathy Falk, Developmental Editor, and Ellen
Baker Geisel, Assistant Editor, who did their best to keep
us on schedule using their good humor and great organiza-
tional abilities.

As intended from the beginning, the third edition is an
updated reference source as well as a thoroughly practical
text. It is our hope that this book will be educational, and
pleasing as well, to all who undertake its reading.

Elliott Middleton, Jr.
Charles E. Reed

Elliot F. Ellis

N. Franklin Adkinson, Jr.
John W. Yunginger



PREFACE
to first edition

Allergy, once a confusing subject for clinician and re-
searcher alike, has emerged as a medical science in which
immunology, physiology, and pharmacology interface
uniquely. Our present state of knowledge is the culmina-
tion of the efforts of many workers over many decades of
research in the clinic and laboratory. We want to acknowl-
edge our incalculable debt to these investigators, both ba-
sic scientists and clinicians, who taught us not only fact
but more importantly concepts and scientific method.

Several textbooks on allergy are already in existence.
Why another one? We pondered this question for some
time before embarking on what turned out to be, expect-
edly, a rather formidable task. It was our opinion that a
truly comprehensive book about allergy should focus
strongly not only on the exciting developments of the past
decade or two in immunology but also provide in-depth
coverage of equally pertinent new information on physiol-
ogy and pharmacology, two areas of critical importance to
the student of allergy. We have made no attempt to cover
all of the subject matter considered to fall under the gen-
eral rubric of clinical immunology and so do not include
sections dealing with rheumatology, other connective tis-
sue disorders, immunohematology, or tumor immunology,
for example, since these subjects are well covered else-
where.

The chapters dealing with immunology, pharmacology,
and physiology appear at the beginning in the basic sci-
ence section of the book to provide the necessary concep-
tual framework for the clinical science section, which
deals with the variety of clinical states that fall within the
purview of allergy and the allergist. The value of the clin-
ical descriptions is vastly enhanced by a careful reading of
the earlier chapters.

We were most fortunate in securing a truly outstanding
“star-studded” cast of contributors who managed to find
time in their already overcrowded schedules to help us
write the book. We thank them all for their efforts and are
grateful for the patient indulgence of a few who put up
with some predictable editorial fussing meant to achieve
proper balance and avoid excessive overlap.

Most of the chapters can be read as free-standing arti-
cles or monographs on that particular subject. This has led
to a certain irreducible amount of duplication. By and
large, there is consistency among chapters in which com-
parable material has been presented by different authors,

but the reader will find occasional areas of controversy, a
natural state of affairs in a rapidly growing field.

It is our opinion that some chapters in this book repre-
sent the most comprehensive summaries of the subject
matter to be found in print. Thus Allergy: Principles and
Practice serves not only as a textbook but as a reference
book. Indeed, this was our intent, but original estimates
for the length of the book were necessarily revised upward
as it became clear that much excellent material could not
properly be left out. The final product then turns out to be
a book we hope will be useful to all students of allergy:
practitioners, clinical investigators, other researchers, al-
lergy trainees, and medical students.

The generous and unstinting help of many people in ad-
dition to the contributors made this book possible. Without
the competent and devoted secretarial assistance of Marci
Dame, Evelyn Beimers, Bonnie Barcy, Carol Sperry, and
Candace Anderson, the task could not have been accom-
plished. We thank our wives and families for their forbear-
ance while we were sequestered away from home for day
and night weekend sessions during the planning and edit-
ing phases. From the beginning their support has been es-
sential to the successful completion of our job. A number
of colleagues, too numerous to name, provide help in crit-
ical reading of manuscripts. To these and others who were
helpful in a variety of ways, we offer thanks.

We are saddened that two contributors died during the
preparation of the book. Jane Harnett is the senior author
of the chapter dealing with aspirin idiosyncrasy. Dr. Har-
nett compiled much of the information for the chapter and
worked on the manuscript under extremely difficult cir-
cumstances up to within only a few days of her untimely
death. She is remembered fondly and with respect by all
those with whom she worked. Robert P. Orange, one of
the most brilliant and creative investigators of his genera-
tion, died suddenly during the preparation of the book. No
one can guess what additional important discoveries Dr.
Orange would have made had he not died so prematurely.

We would like to record here our personal sorrow at the
loss of these fine physicians. We hope that their represen-
tation in this textbook will help keep memories of them
alive.

Elliott Middleton, Jr.
Charles E. Reed
Elliot F. Ellis



CONTENTS

voLuMeEl
BASIC SCIENCE

Section A:

1

2

10

11

12

13

14

15

16

17

IMMUNOLOGY

The immune system: an overview, 3

J. JOHN COHEN

Immunoglobulin structure and function, 12

JAMES T. C. LI

Regulation of the immune response, 31

ALAIN L. DE WECK

Control of IgE synthesis, 52

KIMISHIGE ISHIZAKA

Mechanisms of IgE-mediated hypersensitivity, 71
TERUKO ISHIZAKA

Immunogenetics of allergic disease, 94

DAVID G. MARSH

Biology of mast cells and basophils, 106
STEPHEN J. GALLI and LAWRENCE M. LICHTENSTEIN
Mediators of immediate hypersensitivity, 135
STEPHEN T. HOLGATE, CLIVE ROBINSON, and
MARTIN K. CHURCH

Arachidonic acid—derived mediators of
hypersensitivity and inflammation, 164

BARBARA A. BURRALL, DONALD G. PAYAN, and
EDWARD J. GOETZL

Eosinophils: biochemical and cellular aspects, 179
NANCY R. SLIFMAN, CHERYL R. ADOLPHSON, and
GERALD J. GLEICH

Immunology of the skin, 206

KIM B. YANCEY and THOMAS J. LAWLEY
Late-phase allergic reactions, 224

ROBERT F. LEMANSKE, Jr. and MICHAEL A. KALINER
Effector and regulatory mechanisms in delayed-type
hypersensitivity, 247

PHILIP W. ASKENASE

Hypersensitivity granulomas, 275

DOV L. BOROS

Immunologic deficiency and allergic disease, 295
REBECCA H. BUCKLEY

Aerobiology and inhalant allergens, 312

WILLIAM R. SOLOMON and KENNETH P. MATHEWS
Allergenic extracts, 373

HAROLD BAER, M. CHRISTINE ANDERSON, and
PAUL C. TURKELTAUB

18

19

20

Section B:

21

22

23

24

25

26

Section C:

28

29

Methods in laboratory immunology: principles and
interpretation of laboratory tests for allergy, 402
HENRY A. HOMBURGER and JERRY A. KATZMANN

In vivo methods for study of allergy: skin tests,
techniques, and interpretation, 419

JEAN BOUSQUET

In vivo methods for study of allergy: mucosal tests,
techniques, and interpretation, 437

ROBERT M. NACLERIO, PHILIP S. NORMAN, and
JAMES E. FISH

PHYSIOLOGY

The autonomic nervous system: structure, function,
and altered effector responses, 461

ANDOR SZENTIVANYI, JOSEPH J. KRZANOWSKI, and
JAMES B. POLSON

Smooth muscle physiology and pharmacology, 494
DAVID J. TRIGGLE

Pulmonary structure and physiologic measurements,
509

JAMES A. RUSSELL and ROBERT E. HYATT

Airway mucus and the mucociliary system, 541
ADAM WANNER

Aerosols: generation, methods of administration, and
therapeutic applications in asthma, 559

MYRNA B. DOLOVICH and MICHAEL T. NEWHOUSE
The anatomy and physiology of the upper airway,
579

ROBERT M. NACLERIO and DONALD F. PROCTOR
Structure and function of the skin, 592

KAREN A. HOLBROOK, FRANK PARKER,

G. ALLEN HOLLOWAY, Jr., and

KENNETH K. KRANING

PHARMACOLOGY

Principles of therapeutics, 617

JEFFREY R. KOUP and DAVID LALKA

Adrenergic agents, 636

CLAIRE M. FRASER, PAUL C. POTTER, J. CRAIG VENTER,
HAROLD S. NELSON, and ELLIOTT MIDDLETON, Jr.



i

30 Theophylline, 673
LESLIE HENDELES, MARC MASSANARI, and
MILES WEINBERGER

31 Antihistamines, 715
JEROME P. TRZECIAKOWSKI, NAOMI MENDELSOHN, and
ROBERTO LEVI

32 Glucocorticosteroids: their mechanisms of action and
use in allergic diseases, 739
ROBERT P. SCHLEIMER

33 Cromolyn, 766
JOHN C. FOREMAN and FREDERICK L. PEARCE

34 Anticholinergic drugs, 782
NICHOLAS J. GROSS, HOMER A. BOUSHEY, and
WARREN M. GOLD

voLuMEILI

CLINICAL SCIENCE

35

36

37

38

39

41

42

43

45

Cell-mediated immunity in health and disease, 809
BURTON ZWEIMAN and ARNOLD 1. LEVINSON
Immune complexes and allergic disease, 833
THOMAS J. LAWLEY and MICHAEL M. FRANK
Clinical significance of IgE, 849

JOHN W. YUNGINGER

Eosinophilia and eosinophil-related disorders, 861
THOMAS B. NUTMAN, ERIC A. OTTESEN, and
SHELDON G. COHEN

Epidemiology and natural history of asthma, allergic
rhinitis, and atopic dermatitis (eczema), 891
JEANNE MONTGOMERY SMITH

Development and prevention of allergic disease in
childhood, 930

ROBERT S. ZEIGER

Asthma: definition and pathogenesis, 969
WILLIAM W. BUSSE and CHARLES E. REED

Airway hyperresponsiveness to methacholine or
histamine in asthma: mechanisms, 999
FREDERICK E. HARGREAVE and

E. HELEN RAMSDALE

Pathology of asthma, 1008

WILLIAM M. THURLBECK and JAMES C. HOGG
Asthma: airway dynamics, cardiac function, and
clinical correlates, 1018

E. R. MCFADDEN, Ir.

Asthma in infancy and childhood, 1037

ELLIOT F. ELLIS

Asthma in adults: diagnosis and treatment, 1063
DAVID A. MATHISON

47

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

65

66

67

68

CONTENTS

The course and management of asthma and allergic

diseases during pregnancy, 1093
MICHAEL SCHATZ, CLEMENT P. HOFFMAN,
ROBERT S. ZEIGER, REUBEN FALKOFF, and
MICHAEL MELLON

Exercise-induced asthma, 1156

SANDRA D. ANDERSON

Asthma: psychiatric considerations, evaluation, and

management, 1176

DAVID A. MRAZEK

Occupational asthma, 1197

DAVID I. BERNSTEIN and I. LEONARD BERNSTEIN
Allergic bronchopulmonary aspergillosis, 1219
PAUL A. GREENBERGER

Hypersensitivity pneumonitis, 1237

JORDAN N. FINK

Allergic and nonallergic rhinitis, 1253

ELI O. MELTZER, MICHAEL SCHATZ, and
ROBERT S. ZEIGER

Nasal polyps and sinusitis, 1291

RAYMOND G. SLAVIN

Otitis media, 1305

CHARLES D. BLUESTONE and PHILIP FIREMAN
Immunotherapy for aeroallergen disease, 1327
THOMAS E. VAN METRE, Jr. and

N. FRANKLIN ADKINSON, Jr.

Insect allergy, 1345

ROBERT E. REISMAN

Anaphylaxis, 1365

STEPHEN 1. WASSERMAN and DIANA L. MARQUARDT

Urticaria and angioedema, 1377

ALLEN P. KAPLAN

Atopic dermatitis, 1403

JON M. HANIFIN

Contact skin allergy, 1429

HOWARD I. MAIBACH, ERNST EPSTEIN, and
ARTO LAHTI

Ocular allergy, 1469

MITCHELL H. FRIEDLAENDER

Adverse reactions to foods, 1481

BRETT V. KETTELHUT and DEAN D. METCALFE
Adverse reactions to vaccines, 1503

BARRY ZIMMERMAN and SASSON LAVI

Drug allergy, 1523

TIMOTHY J. SULLIVAN

Aspirin sensitivity: respiratory and cutaneous
manifestations, 1537

DONALD D. STEVENSON and RONALD A. SIMON
Adverse reactions to sulfites, 1555

RONALD A. SIMON and DONALD D. STEVENSON

Unproven diagnostic and therapeutic techniques for

allergy, 1571
JOHN C. SELNER and JOHN CONDEMI



volume II_

CLINICAL SCIENCE







chapter 35

CELL-MEDIATED IMMUNITY
IN HEALTH AND DISEASE

Burton Zweiman
Arnold 1. Levinson

Clinical evaluation of CMI
Skin tests for preexisting delayed hypersensitivity
Skin test for primary delayed hypersensitivity responses
In vitro studies in evaluation of CMI
Role of CMI in health and disease
Defense against infections
Rejection of foreign tissues: allograft (homograft) re-
jection
Reaction against contactants: contact hypersensitivity
CMI in atopic disorders
Reactions against autologous tissues: autoimmune dis-
eases
Demyelinating and neuromuscular diseases
Gastrointestinal diseases
Endocrine disorders
Clinical states affecting CMI
Anergy: what is it?
Effects of age, pregnancy, and nutrition
Transient depression of CMI
Prolonged depression of CMI
Modulation of CMI
Summary: conclusions and speculations

Cell-mediated immunity (CMI) is the group of immune
reactions thought to be mediated by sensitized T lympho-
cytes. In the early days of immunologic research CMI was
considered to be primarily if not entirely, the delayed-type
hypersensitivity (DTH) reaction against microbial antigens
during the course of certain experimental and clinical in-
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fections. After extensive research in recent years, it is now
appreciated that CMI is a highly complex immunologic
phenomenon expressed not only in DTH but also a number
of biologic events of potential clinical significance.

This chapter will concentrate on the several roles of
CMI in human immunoreactivity. By use of experimental
and clinical examples, we will indicate (1) how a harmo-
nious, efficient response may develop and result in protec-
tion of the host; (2) how an exaggerated response may lead
to tissue damage, either in the reaction against microbial
invaders (DTH) or possibly against host tissue components
(autoimmunity); and (3) how indolence imposed by extra-
neous forces such as some systemic diseases frustrates the
expression of CMI (anergy).

The current concepts of underlying mechanisms in CMI
are discussed in detail in Chapter 13 and will be summa-
rized only briefly here, with particular relation to the rest
of this chapter. Despite considerable investigation, it is
still not well defined how a small number of sensitized
lymphocytes mediate the expression of CMI. On the basis
of in vitro studies, one might postulate that the interaction
of antigen and sensitized lymphocytes can, under appropri-
ate conditions, through lymphokine elaboration: (1) attract
monocytes, granulocytes, or both and increase adherence
and metabolic activity of monocytes/macrophages— macro-
phage activation can be manifested by increased content
and release of lysosomal enzymes, altered adenylate cy-
clase activity, bacteriocidal activity against certain intra-
cellular microorganisms, and nonspecific toxic effects;
(2) cause proliferation of other lymphocytes that are not
sensitized to the antigen; and (3) lead to a direct cytotoxic
effect on tissue.



