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Why Comparative Immunology

Advances in

Comparative
Immunology

&;{ Springer

Remembering Boyhood Encounters

| remember well what happened! Al-
ready fascinated with rapidly moving ants in an
indestructible line. They recognize each other!
If anything foreign is introduced into their well-
worn path, it is promptly examined and disposed
of. Polite nurse ants clean up the debris. It was
easy to visualize certain important features in
nature. Recognition of certain behaviors piqued
my interest early where | could leave my home
and convene in nature -- check what available
colonies of ants were doing. Were bees equally
busy with their tastes of sampling flowers simul-
taneously and conveniently attacking any for-
eign intruder? Actually my fascination at an
early age with elements of behavior were essen-
tial to an inquiring mind. First, there was my in-
sistence to record immediately perhaps not by
pencil and paper but mentally. During the earli-
est days of beginning visions of comparative im-
munology, | realized that to implement my mus-
ings -- It was time to seize the moment. After
all, other disciplines treated many diverse sub-
jects from a comparative viewpoint was realistic,
necessary and valuable to adequately explain
existence.

What happened in 1988

Why Japan as a center for comparative
immunology? Perhaps an unnecessary and un-
ambiguous question? After all Japan, an an-
cient center of culture, would seem to be the
natural place to launch and expand a new idea.
And what was the idea? Was there promise of
relevant approaches, both technical and crea-
tive? What else was required in order to organ-

A Brief Essay

Edwin L. Cooper, Ph.D., Sc.D.

Distinguished Professor

Founding Editor-in Chief, DCI, eCAM
Laboratory of Comparative Neuroimmunology
Department of Neurobiology

David Geffen School of Medicine at UCLA
University of California, Los Angels

ize defined characteristics and provide the es-
sential features of an international emerging
concept? First reaction to this proposal: excel-
lent, on the mark, ready to proceed, all systems
go! With this enthusiasm our efforts were pro-
ductive.

Immunology became the central target
around which to embrace, to be nurtured and
with a quick opening of approaches, enthusiasm
for a fresh examination, the idea of comparative
immunology for Japan was born. This fertile idea
was easy to implement! There were no adminis-
trative hurdles, no conceptual barriers to prevent
implementation. And so in 1988 and beyond re-
sulting from pockets and patches our discipline
was born first from numerous friendships the
idea of expansion rapidly became no longer a
fanciful idea. It was real. There was even no
need for elaborate discussions. | was able to
move to implement and establish with the great-
est of ease my sincere desire, my wish, my fertile
idea. Expanding comparative immunology to in-
clude Japan as a serious academic incubator,
one that hatched as an infant bird or fish, am-
phibian, reptile, a vibrant living organism, only in
need of periodic feeding, watering and appropri-
ate attention, yielding a strong, formidable or-
ganism of substantial strength and influence.

This is the enthusiasm that | felt without
any hindrance in 1988 while accepting a prestig-
ious award from the Japan Society for Promotion
of Science, related somewhat to the Japan Prize.
The journal DCI (Developmental and Compara-
tive Immunology) was already flourishing, ob-
serving its 10" anniversary so on firm ground, it
seemed potentially unproductive to delay any
approaches that held great promise for estab-
lishing a successor to DCI journal promised in
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Symposium "Evolution and Differentiation of the Immune System"
30 January 1988, Ube Japan

BAEBRMEFHRSE | ORNES 190F11888.298 B I-¥1-H-L

EBLICEEDHKATS FRA Cooper HEL

1977. An editorial board was appointed and in-
tact so there was no need to implement tedious
formalities concerning membership. Whatever
ideas that had already begun simple incubation
needed only a quick implementation in order to
move, to establish, proceed, unimpeded by what
sometimes are formidable hurdles, sometimes
unproductive with respect to implementation.
We moved rapidly with accuracy and intentional
fairness as we proceeded to higher and even
higher heights! No initiative was too difficult to
implement, every idea was pushed to its crea-
tive limit, fostering the rapid implementation of
ideas with ease and no fury. The fertile soils of
academic and scholarly creativity continued to
expand in several directions and in so doing in-
cubating and ultimately hatching academic off-
spring worthy of recognition took the form of
published focused volumes, journals and ulti-
mately academic books worthy of note.

Advances in Comparative Immunology

This first revision of Comparative Immu-
nology is an exciting contribution. Boyhood ob-
servations (e.g. ants on a well-worn trail always
attacked non-members) have been transformed
into important real world concepts (e.g. ants rec-
ognize self | not self, a cardinal principle of im-
mune competence). Early hunches are now
channeled into tangible events. As a disci-
pline, comparative immunology is an offshoot of
the parent field, immunology, and is an amalgam
of immunology and zoology. Comparative immu-
nology has gained wide acceptance in the bio-
logical sciences. All animals from protozoans to
humans have solved the threat of extinction by
evolving an immune-defense strategy that en-
sures the capacity to react against foreign micro-
organisms and cancers that disturb the homeo-
static self. Invertebrate-type innate immune re-
sponses evolved first and they characterize the
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metazoans. These rapid natural responses act
immediately and are often essential for the oc-
currence of slower, more specific, adaptive ver-
tebrate-type immune responses. As compo-
nents of the innate immune system, there is an
emphasis on several major steps in the evolu-
tionary process: (i) recognition; (ii) the phago-
cytic cell; and (iii) the natural killer cell. We now
know that some invertebrate and vertebrate me-
diators are homologous.

Because of its evolutionary success, in-
nate immunity is no longer considered primarily
a stopgap measure, a temporary expedient for
host defense; it is ubiquitous and omnipresent.
There seems to be an absence of genetic-re-
combination mechanisms to generate specificity
or 'memory," because first and second expo-
sures to a microbial substance elicit similar re-
sponses; yet there are exceptions. Acquired im-
munity first appeared in vertebrate animals in-
cluding humans. When they evolved, beginning
with fish, thymus-controlled T cells appeared, as
did bone marrow-derived B cells (first found in
anuran amphibians with long bones crucial in
metamorphosis). These were precursors of
plasma cells that synthesize and secrete anti-
bodies. Confirming the concept of self / non-
self, invertebrates possess natural, non-adap-
tive, innate, non-clonal, non-anticipatory im-
mune responses, whereas vertebrates possess
acquired, adaptive, induced, clonal, and antici-
patory responses. Despite some ambiguity the
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ZOBEHMEH I ZHTL. PIRIEESMFEOEEH
LIREY . BEELE-EENFELEDODONTEILTSN
TWT,. TEREHR IEFVNSTODTWEIDELSIC
BLTHRATELIRZAIIZHEOT NS, EIch%E
BEOEMLM. SRE - —BIAESALBELRED

S RULEEEAON=E =Y Y
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immune system assists greatly in surviving and
resisting threats of pathogens and cancer.

Thus the book Comparative Immunol-
ogy, one of many contributions to immunology
about 1976 provided real evidence, not guess
work, constituting the basis for a legitimate dis-
cipline. That survey added strong and palpable
support for going forward, reaching out to scat-
tered hints of observations that belonged to the
ancestral parentage of animals. Through persis-
tent local initiatives at many levels and cultures,
there accumulated consistent evidence for the
ubiquitous phenomenon of immunity. Immune
competence is everywhere, global and has
thrived. It provides and gives back its fruits of
understanding. During evolution, a cross fertili-
zation of many disciplines need not necessarily
threaten the original views that were chiefly de-
rived from mammals and therefore human ori-
ented, essential but not universally pertinent?
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