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Introduction

A. L. DE WECK

When 35 years ago the first volume of the present series appeared under
the editorship of PAuL KALLGS, it was a first atterpt to mate in a sequence
of continuing reviews the clinical aspects of problems caused by allergic
diseases and the new possibilities opened by quantitative experimental
procedures in serology and immunology. It also inaugurated a trend which
has now become quite popular, namely the serial publication of detailed
review articles by knowledgable experts in the field. In this volume again,
some of the most important immunological phenomena are critically re-
viewed at a basic level, whereas other contributions deal with more practical
aspects of immunological diseases.

The central problem of antigen recognition by antigen-sensitive T and B
lymphocytes is reviewed in a lucid manner by DIENER and LANGMAN.
These authors expose most of the currently accepted views on differences in
the nature of T and B cell receptors and on different modes of antigen re-
cognition by these cells. A considerable effort is made at the present time in
the investigation of early events in immune induction and in the mechanisms
of ‘triggering’ of antigen-sensitive cells. DIENER and LANGMAN give a very
clear picture not only for the established findings but also of the still
numerous unsolved problems. This review completes and extends a
precedent review on antigen recognition by immune receptors from
SINGAL and WIGZELL in this series (vol. 15) and those by Criman
and MosIer on cellular interactions in the immune response (vol. 16) and
by MAKELA and Cross on the diversity and specialization of immunocytes
(vol. 14).

A considerable evolution in our understanding of the phenomenon of
immunological tolerance has taken place during the past 5 years. It has now
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been clearly recognized that several completely different mechanisms at the
m~lecular and cellular levels may lead to the specific absence of an immune
response towards a large variety of antigens. The present review on immu-
nological tolerance by HOwARD and MITCHISON gives a timely and stimula-
ting account of the current conceptions about immunological tolerance.
Recent acquisitions such as the establishment of distinct tolerance events
between T and B cells, the increasing understanding of the nature of an-
tigen interactions with B cells leading to tolerance and the analysis of active
suppression systems are emphasized. Among the main mechanisms possibly
leading to an absence of immune response, the irreversible tolerance by
selective elimination of lymphocyte clones, the enhancement phenomenon
produced by antibodies interfering with access of antigen to lymphocytes,
the reversible tolerance via blockade of lymphocyte receptors by antigen
alone or by antigen-antibody complexes and the identification of suppressor
lymphocyte populations are thoroughly discussed. In cases where tolerance
appears to rest.on clone elimination, the authors favor the possibility that
tolerance results from receptor blocking (by antigen) followed by elimination
of blocked cells, instead of postulating two different triggering signals at the
cellular level, e.g. an immunogenic and a tolerogenic signal. Reviews on
similar topics in recent volumes include the extensive discussion on the faci-
litation-enhancement phenomenon by VoisiN (Vol. 15), on the cellular basis
of immunological memory by CELADA (Vol. 15), and on the proliferative and
differentiation manifestations of cellular immune potentials by MAKINODAN
and ALBRIGHT (vol. 10).

Intimately bound to the phenomena of antigen recognition and in-
duction of immunological tolerance is also the phenomenon of antigenic
competition. The present state of affairs as well as their personal experience
are extensively reviewed by LiacorourLos and BEN-ErFraiM. Three main
mechanisms seem worth discussion for explaining the phenomenon of anti-
gen competition: an obliteration of the handling of an.igen by macrophages,
an inhibition of antigen-sensitive T or B cells after stimulation of other cells
(i.e., following release of inhibitory factors) or by interference with cell-to-
cell contact, finally the still controversial issue of competition for limited
numbers of pluripotential immunocompetent cells. This review usefully ex-
tends the previous discussion of that topic by ADLER (vol. 18) which was
one of the first comprehensive reviews on the phenomenon of antigenic
competition.

The interest of molecular immunology is increasingly focused on the
structural elements and dynamic interactions taking place on the lympho-
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cyfe cell membrane. It has become evident that one of the clues in effective
manipulation of the immune response will probably lay in a better under-
standing of molecular interactions between antigen and receptors occurring
on the cell membrane of lymphocytes and macrophages. Whereas only a
few years ago membranologists and biochemists involved in the isolation and
identification of structural elements from cell membranes on the one hand
and c¢lassical immunologists on the other hand had apparently little to say in
common, this situation is rapidly changing. In recent years, numerous new
tools have become available for studying the structure of cell membranes
and molecular interactions occurring at their surface. Furthermore, immuno-
biological models defining with precision some of the critical phenomena
in the immune response may now be used for this kind of investigation.
Accordingly, time seems ripe for a combination of these two apprc.aches
into an integrated investigation of the lymphocyte membrane at various
stages of immunologically induced stimulation. The review by LApouLIs,
GiLr, CHEN and MisrA represents, therefore, not only a welcome evaluation
of a still relatively crude knowledge but also a declaration of intent and an
opening of perspectives in a field which will certainly manifest a great deal
of activity within the next years.

The next review of this volume deals with a more directly clinical
problem., namely the immunological aspects of urinary tract infections,
which are reviewed by HoLMGREN and SmiTH. The extent, development and
evolution of urinary tract infections, especially of chronic pyelonephritis,
appear to be dependent on the one hand on the antigenic composition and
persistence of the micro-organisms causing such infections and on the
immune response they cause on the other. Whereas extensive data have
accumulated on the presence and possible role of serum antibodies, another
important aspect is also discussed here, namely the possible role of the local
immune response in the infectious process and in the development
of . chronic inflammatory lesions. On the other hand, the role of
cellular immune responses in urinary tract infections, as measured by the
activity of either circulating or local lymphocytes, has not yet been extensively
investigated.

Studies on the chemical structure and on the immunological properties
of natural substances susceptible to function as antigens in immunological
diseases continue to be of prime importance as well for the understanding
of the disease as for the establishment of diagnostic and therapeutic proce-
dures. Among the antigens involved in the production of experimental aller-
gic encephalomyelitis and possibly associated with the pathogenesis of
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multiple sclcrosis and other demyelinating diseases, basic myelin protein and .
corresphndir\g encephalitogenic peptides have attracted the greatest atten-
tion, However, as demonstrated by NiEDIECK in a review of her own work
during the past years, lipid antigens and haptens should not be neglected in -
the immunological evaluation of the demyelinating diseases. NIEDIECK
demonstrates convincingly the possibility to raise and establish the presence
of anticerebroside antisera;; which may apparently also be myelinotoxic, al-
though their pathogenic role in.experimental allergic encephalomyelitis is not
yet established. Lipids are too frequently considered as ‘poor relatives’ in'the
large family of natural antigens, a picture which was already somewhat
modified by the authoritative review on lipid antigens by RAPPORT and
GRAF (vol. 13}

Cross-reactions between antigens from mammalian tissues and antigen
from bacteria or other micro-organisms continue to be a topic of prime
importance for basic and clinical immunology. Such cross-reactions may
play an important role in clinical medicine in a positive (autoimmune dis-'
eases and lesions consecutive to immunization with cross-reacting antigens)
as well as in a negative sense (insufficient response to infections). The Soviet
immunologists, LyAaMPERT and DANILOvA, review this aspect of their
work and also give to our readers access to an experience and immuno-
logical literature which is not readily available to most. This topic has con-
sistently been a preoccupation of the editors of ‘Progress in Allergy’ and the
review by LyamPERT and DANILOVA usefully completes the previous extensive
reviews of SPRINGER on the structure of microbial antigens related to
mammalian antigens (vol. 15), of KArLAN (vol. 13) on autoimmune reac-
tions to heart antigens and of IsacsoN (vol. 10) on the role of myxoviruses
in autoimmunity.

There used to be a time where the pace of medical, biological and
immunological research permitted the scientist to meditate quietly in his
armchair on the ‘evolution of his field, to survey effectively the various
new findings and research trends emerging from year to year and to place
them in a proper long-range perspective. The emergence of immunology and
allergy, as one of the most active fields of medical and biological research,
makes this kind of general survey increasingly difficult. To illustrate the
present evolution, it may be recalled that the number of registered members
from national immunological societies throughout the world has increased
within 3 years (1971-1974) by more than 50%! This increase in active
membership of course reflects the explosive increase of immunological
journals and literature. In this context, we feel that the publication of
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review articles on topics of basic and clinical immunology will remain a
rewarding and important endeavor. We thank the contributors of this
volume and the publisher for their most effective co-operation.

Author's address: Prof. Dr. A. bE WECK, Institut fiir klinische Immdno\ogie, Insel-
spital, CH-3008 Bern (Switzerland)
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1. Introduction

The immune system is unique in its éapacity to recognize and react to
an almost limitless array of antigens. This considerable degree of diversity

1 Since this manuscript was submitted for publication in February 1973, some of the
contents may not therefore accurately reflect the current state of knowledge.



