Vignettes: Nature Stories

Two Canadian hikers were startled to find a grizzly bear coming up fast behind

them. They immediately started to run, the bear in hot pursuit. Suddenly, one of

them stopped, searched frantically in his haversack and pulled out his running

shoes. “You surely don't think that will help you to outrun the bear,” panted his
astonished companion. “No. But it will help me to outrun you,” was the reply.

—Helena Cronin, in The Ant and the Peacock: Altruism and Sexual

Selection from Darwin to Today (Cambridge University Press)

If there is any doubt, write the term out. Otherwise, your reader may be in the
position of the farmer who shot a crow and read the tag on his leg that said “Wash.
Biol. Surv.” The farmer remarked that he washed the crow, boiled it, and served

it, but it still tasted awful. If there is any doubt, write the term out.
—Deborah C. Andrews and Margaret D. Blickle, as quoted by Robert A. Day in
Scientific English: A Guide for Scientists and Other Professionals (Oryx Press)

nervous system in terms of expression of
neurotransmitter phenotype, response to
trophic factors and regulation of receptors;
and (ix) advances in the understanding of
the central control of the autonomic ner-
vous system. These important concepts will
be elaborated and illustrated in this new
series.

Geoffrey Burnstock has been instrumen-
tal in developing many of these newer
concepts of autonomic function, so it is
entirely appropriate that he has chosen to
edit a series of 14 books on the autonomic
nervous system. Autonomic Neuroeffector
Mechanisms is the first of the series. Burn-
stock intends to “allow individual expres-
sion by chapter contributors” in the hope
that the resulting lack of uniformity may
add to the appeal of the series and in this
first volume, coedited by Charles Hoyle,
this approach works well. Morphology,
electrophysiology, and signal transduction
mechanisms are discussed in the first four
chapters and individual neurotransmitter
mechanisms in the last five.

In G. Gabella’s chapter on the fine struc-
ture of neuroeffector junctions, he surveys
the literature with an emphasis and appre-
ciation that could never be gleaned from a
literature search. The same can be said for
the intriguing overview of cotransmission
and neuromodulation by J. L. Morris and 1.
L. Gibbins. Their chapter is broadly based,
provocative, and well written. The chapter
by J. A. Brock and T. C. Cunnane on the
electrophysiology of smooth muscle in-
cludes a more critical review of the litera-
ture. Though the review would have been
improved by the inclusion of additional
diagrams, the description of the authors’
own important work on neurotransmitter

release and its modulation is exemplary and
more than compensates for the lack of
clarity in the first section of the chapter. C.
D. Benham approaches the almost insur-
mountable task of reviewing signal trans-
duction mechanisms and presents a crisp,
logical, and comprehensive update of cur-
rent concepts. M. Fillenz’s review of norad-
renergic transmission is also well organized
and contains critical evaluations of alterna-
tive hypotheses. In this chapter, basic con-
cepts are spelled out once and then reiter-
ated in more detail later. Other good chap-
ters include that by G. J. Dockray, which
features a useful historical overview and a
logical classification and description of au-
tonomic neuropeptides, and that by J. M.
Hills and K. R. Jessen, which collates the
available evidence for GABAergic, sero-
tonergic, and dopaminergic transmission in
the autonomic nervous system. This chap-
ter is useful because it outlines some of the
technical difficulties associated with dem-
onstrating a neurotransmitter role for these
substances.

Two of the chapters fall short of the
standard of the other seven. The chapter on
purinergic transmission by C. H. V. Hoyle
is disappointing in its lack of any reference
to the molecular biology and structure of
adenosine receptors or description of the
adenosine uptake system (or systems). In
the chapter on acetylcholine by N. J. Buck-
ley and M. Caulfield there are several er-
rors, including a misleading use of the term
“paraganglia” and some apparent confusion
about the mechanism of muscarinic inhibi-
tion within autonomic ganglia.

In general, this is an excellent source
and introduction to the literature in an
important and rapidly expanding area. I
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look forward to other books in this series.

Many of them will likely be required read-
ing for our graduate students.

Peter A. Smith

Department of Pharmacology,

University of Alberta,

Edmonton, Alberta, Canada T6G 2H7

Developments in Vision

The Changing Visual System. Maturation and
Aging in the Central Nervous System. P. BAG-
NOLI and W. HODOS, Eds. Plenum, New York,
1991. x, 420 pp., illus. $105. NATO Advanced
Science Institut¢ Series A, vol. 222. From a
workshop, San Martino al Cimino, Italy, May
1991.

This is a collection of 36 papers on change
in the visual system and, in keeping with
the changing times, several papers concern
aging and senescence. There also are con-
tributions on development, maturation,
and evolution.

Those on development of the visual
system offer interesting new ideas. Juergen
Bolz and his colleagues present results on
the changing morphology of projection
neurons in rat visual cortex as they develop
and make connections. Differences in mor-
phology in adult layer 5—cortical projection
neurons are not present in infants. In the
authors’ words, “There appears to be an
initial common morphological prototype of
projection neurons in layer 5, and the
characteristic distinctions between two pro-
jection systems are then sculptured during
postnatal development” (p. 237).

Another interesting report, by Andreas
Burkhalter, discusses the development of
corticocortical connections in humans. In
his research, Burkhalter observed lateral
connections in all layers in adult but not
infant visual cortex, in which lateral con-
nections were confined to layers 4B and 5.
This indicates a possible immaturity in sig-
nals carried by the parvocellular stream in
human visual cortex and a surprising matu-
rity in the magnocellular pathway.

There is also a provocative paper by
Luciano Domenici and colleagues about
nerve growth factor (NGF) in cortical de-
velopment. Monocular deprivation causes
functional disconnection of the deprived
eye from visual cortex, but Domenici and
colleagues’ new finding is that infusion of
the cortex with NGF prevents such discon-
nection. Their assumption is that discon-
nection may be a result of competition for a
trophic factor, and NGF may be the factor.
Much more work will be required to prove
that concept.
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The papers on aging of the visual system
are a distinctive presence in the book. One
of the most arresting is by John Werner,
discussing the deleterious effect of light on
the human eye. Werner makes it clear that
ultraviolet light causes cumulative damage
to the eye, especially to the short-wave-
length—sensitive cones. This finding is poi-
gnant in this era of ozone depletion in the
upper atmosphere and the resulting increase
in ultraviolet light reaching our eyes.

Another paper on aging by Vittorio
Porciatti and colleagues covers the spa-
tiotemporal properties of the visual evoked
potential (VEP). They show that VEP
steady-state latency lengthens remarkably
in aging human subjects who have no other
visual abnormality. This may be a new way
to study neural mechanisms in cerebral
cortex that slow down as the brain ages. In
a related paper, Cynthia Owsley and Kerri
Burton demonstrate that human contrast
sensitivity declines modestly with age and
that both neural and optical changes are
causes.

In another remarkable paper Kay Fite
and colleagues discuss the relationship be-
tween age, sex, and light damage in the eye
of the Japanese quail. The female eyes show
more rapid aging than those of the males,
and the eyes of mature females are damaged
more by exposure to bright light than are
those of males. This should be an interest-
ing model system for studying the interplay
of aging, hormones, and light.

This book contains many more papers of
interest, and it is worth reading to find out
how this scientific field is changing, aging,
and developing.

Robert Shapley

Center for Neural Science,
New York University,
New York, NY 10003

Beetle Model

Population Dynamics and the Tribolium
Model. Genetics and Demography. ROBERT F.
COSTANTINO and ROBERT A. DESHARNAIS.
Springer-Verlag, New York, 1991. xii, 258 pp.,
illus. $89. Monographs on Theoretical and Ap-
plied Genetics, 13.

Recent efforts at modeling population dynam-
ics have rapidly outstripped empirical tests of
these theories. Costantino and Desharnais
claim that we need more such empirical work
and present the flour beetle Tribolium as an
ideal experimental system, mostly because its
populations can be so accurately sampled. If
nothing else this book dramatically underlines
their first contention.
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Costantino and  Desharnais  have
brought together much of their previous
work on modeling and measuring Tribolium
populations into a synthesis that addresses
the effects of demographic structure, sto-
chastic factors, genetic structure, and inter-
specific interactions on population dynam-
ics. Their book is distinctive by its emphasis
on the interaction between data and theory
in evaluating these complex models.

Perhaps the major problem is that such
complex models are often difficult to test
because they can make predictions that are
highly contingent on parameter values.
Since the actual parameter values often
aren’t accurately known, any particular re-
sults can often be interpreted as either
supporting or rejecting the theory.

For example, Costantino and Deshar-
nais predict that steady-state distributions
of adults, subject to stochastic variation in
the per capita rate of change, should show a
gamma distribution. They acknowledge
that the model is statistically rejected by
the observation that 7 of 31 tests, using a p
value of 1%, that compare actual with
“best-fit” gamma distributions are negative.
However, they still conclude that the pre-
diction of the gamma by the model is a
“major success,” implicitly suggesting that
predictions from such models are not to be
taken too literally.

In a contrasting example, the authors are
more demanding when they reject simple
density-dependent selection models by ob-
serving evolution that does not maximize
the mean equilibrium population density of
adults. They conclude that more complex
density-dependent models with explicit age
structure and stochastic genetic dynamics
might provide better predictions. Another
possibility, which the authors don’t discuss,
is that evolution might involve frequency-
dependent processes. Thus, even when the
data warrant rejecting the models, it isn’t
clear whether the models aren’t appropriate
or whether they just aren’t complex enough.

The work Costantino and Desharnais
describe has set new standards in this field
by bringing a high level of theoretical so-
phistication to an excellent empirical sys-
tem. It is thus striking that the conclusions
end up being so subjective. It is likely that
tests of this new generation of population
models will continue to give ambiguous
results unless researchers develop approach-
es that clearly identify those aspects of the
theory that can be most rigorously tested,
and develop a sense for the statistical and
methodological criteria needed to evaluate
such tests.

Until then empiricists working with eco-
logical systems that are not as convenient as
Tribolium will probably remain skeptical of
the utility of these extremely rich and excit-
ing models even while they acknowledge
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their validity. The conclusion that more
work needs to be done along the lines
sketched out in this book seems emphatical-
ly true, and this book serves to show us why.
Mathew A. Leibold

Department of Ecology and Evolution,
University of Chicago,

Chicago, IL 60637
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