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Like other scientists, immunologists seek 
basic ilnderstandings of complex biological 
processes; when it comes to complexity, 
adaptive immunity has few equivalents. A n  
"evolutionary" study provides one means of 
gathering a simpler or (more realistically) 
different view of a fundamental form, rela- 
tionship, or mechanism. However, there are 
some problems with this approach, not the 
least of which is that the clues being sought 
may have long since been erased. Further- 
more, the mammalian system, clearly the 
dominant focus of present biological inter- 
est, is so specialized as to be inappropriate 
for comparison with organisms (such as in- 
sects) that pass through major life points in 
periods that are insignificant relative to the 
decades that mark the lives of mammals. 
Ironically, it was studies of invertebrate in- 
nate immunity by Elie Mechnikoff in the 
1880s that provided the foundation of mod- 
ern cellular immunology. After more than a 
hundred vears of controversv over the issue 
of invertebrate immunity, i; seems that at 
least one major group of invertebrate mod- 
els, the insects, have come into their own. 
Pl~ylogenetic Perspectives in Immunity: The 
Insect Host Defense summarizes the founda- 
tions of our current concepts of tl-re charac- 
ter of immunity in this highly diversified 
group. 

The  strength of this work is tl-rat its 
various c h a ~ t e r s  are focused on  critical in- 
terpretations of data that largely reflect rel- 
evant immune challenges to the species at 
issue. In case the reader is looking for T and 
B cells, somatic gene arrangement, and pos- 
itive selection for increasing affinity of an- 
tigen receptors, contributors Boman and 
Davidson, as well as co-editors Janeway and 
Hoffmann, clarifv the lack of evidence for 
and improbabilit; of their existence outside 
of the vertebrates. Along with the excellent 
introduction to the volume, Bornan's open- 
ing chapter contains a critical interpreta- 
tion of his own and others' work, giving the 
reader a framework for interpreting ento- 
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mological immunology. 
Although little previously unpublished 

information is put forward in tl-re book, past 
discoveries, misdirected lines of investiga- 
tion, and incorrect inferences as well as 
possible future areas of endeavor are depict- 
ed clearly. Several chapters contain summa- 
ries of properties of antibacterial or antifiln- 
gal peptides and other substances and take 
on an encyclopedic character, but these mer- 
cifully avoid farfetched claims of amino acid 
identities and speculative leaps that postu- 
late homology with the primary mediators of 
vertebrate adaptive immunity. Even in the 
encyclopedic approach there is considerable 
merit-perhaps these molecules afford some 
new concepts for design of antibiotics, a 
matter worthy of concern as the dwindling 
resources of the pharmacologist and chemist 
are being outpaced by deadly genetic accom- 
modations of infectious agents. The book 
consistently focuses on  immunity in the in- 
sect; but you can take what you want from 
the descriptions of some of the well-estab- 
lished linkages between invertebrate and 
mammalian immunity-the complement 
system, mannose-binding proteins, cyto- 
kines, and so on. The issues of general sim- 
ilarities between insect immune responses 
and acute-phase reactants in mammals are 
not overlooked. 

The  organization is logical, and as a 
result of careful ordering of the chapters as 
well as through tl-rat rarest of multi-contrib- 
utor phenomena, accurate cross-referenc- 
ing, the book can be read from cover to 
cover with relative ease. Given these stylis- 
tic endorsements, what messages come 
through? First, the evidence for antibacte- 
rial and other responses to infectious agents 
is compelling. A wide variety of molecules 
exhibit the effects, and hornologs of some 
can be found in the vertebrates. Certain 
antibacterial responses are inducible, and 
Hoffmann et al. and Hultmark show that 
the genes flanking some mediators of anti- 
bacterial activity contain transcriptional 
regulatory sequences that have been impli- 
cated in the control of immune processes in 
mammals. Thus, in the broadest evolution- 
ary context, a thread can be drawn through 
not only constitutively expressed genes but 
also the inducible systems. 

Perhaps this is not all coincidental. Dav- 
idson develops the single most significant 
evolutionary theme in this text-how ma- 

jor regulatory systelns emerge and change. 
This is not a dissertation on a molecular 
clock ticking away residue by residue on  the 
face of a structural domain, but rather a 
consideration of macro events that abruptly 
alter or integrate develo~mental and other " 
genetic control processes. Viewed in this 
light, it is evident that the mediators of 
insect immunity are ~~nre la ted  by any 
stretch of molecular systematics to anti- 
body, but the transcriptional regulation of 
an immunoglobulin locus and a Drosophila 
inducible response may have much in com- 
mon. One need not look further than the 
work emerging recently from the laborato- 
ries of Fred Alt and others, in which an- 
cient DNA repair processes lie a t  the heart 
of one of the key mechanisms that somati- 
cally diversify antibodies and T cell antigen 
receptors, to comprehend the scope of in- 
tegration of preexisting systems. 

If it is answers that you want as to how 
the sophisticated mechanisms of segmented 
gene rearrangement and somatic hypermu- 
tation found in all jawed vertebrates 
evolved, there are several protochordate 
subol-rvla and an entire vertebrate class ithe 
~g;a;ha, or jawless vertebrates) that p;ob- 
ablv hold more immediatelv relevant infor- 
ma& than can be through stud- 
ies of insects; however, this book comes as 
close as anv that I have seen to obiectivelv 
addressing the topic of immunity in a non- 
vertebrate metazoan and documenting that 
you do not necessarily need B cell activa- 
tion and an Fc receptor on a macrophage to 
kill a bacterium. Given the extraordinarv 
diversity of life form within tl-re insects, it 
would come as no surprise that there is 
much more to be learned from these species 
about the most basic aspects of host re- 
sponse to disease. 
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It might seem that the effect of diffusion in 
a spatially distributed, unstirred molecular 
system would be to make homogeneous the 
spatial concentration distribution of chem- 
ical species. However, the opposite can be 
true. It occurs in complex reacting systems 
with appropriate feedback loops in their 
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