Christine Ladd (later, Ladd-Franklin) while a
student at Vassar, 1860s. Ladd-Franklin vigor-
ously protested the exclusion of women from the
Experimentalists, a small but influential group
founded by E. B. Titchener in 1904. [From
Untold Lives; courtesy of the Rare Book and
Manuscript Library, Columbia University]

and marginalized as psychologists in re-
search universities worked to secure their
positions as scientists within the academic
community. They do not treat in a positive
way the meaning of the things these women
did as psychologists or the consequences for
scientific psychology of a self-definition (the
selves being mostly male) that excluded and
devalued such activities. Within the context
of academic research, the exclusion of Mar-
garet Floy Washburn and Christine Ladd-
Franklin from the Experimentalists—an all-
male organization founded by Titchener in
apparently alarmed response to the prolif-
eration of topics and approaches represented
by psychologists in the APA—cut off these
prolific and widely respected researchers
from a source of informal association that
greatly facilitated the work and careers of
men psychologists. The Experimentalists
also represented a socially powerful embodi-
ment of Titchener’s stipulative definition of
psychology as the experimental study of the
generalized, adult, normal, human mind.
This impulse to set limits on the range of
topics and methods that are genuinely psy-
chological in the name of science and of the
generalized human subject and the associa-
tion of this impulse with the view that
science is an exclusively masculine preserve
have had a profound impact on the content
and potential applications of scientific psy-
chology. Although Scarborough and Furu-
moto do not explicitly formulate or follow
up on some of the broader questions raised
by their book, it is a measure of the signifi-
cance of Untold Lives that their superb schol-
arship not only enables the reader to appre-
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ciate the accomplishments of some remark-

able women but also offers a tantalizing

glimpse into some issues of central impor-

tance in understanding the current status of
scientific psychology.

MARY B. PARLEE

Ph.D. Program in Psychology:

Developmental Psychology

Graduate School and University Center,

City University of New York,

New York, NY 10036

Nerve-Muscle Synapses

The Vertebrate Neuromuscular Junction.
MIriIAM M. SALPETER, Ed. Liss, New York,
1987. xiv, 439 pp., illus. $96. Neurology and
Neurobiology, vol. 23.

By virtue of its size, simplicity, and experi-
mental accessibility, the neuromuscular
junction is by far the best-characterized
chemical synapse in neurobiology. Over the
past three decades, thousands of papers have
appeared describing the development, mor-
phology, function, pharmacology, and mo-
lecular biology of the neuromuscular junc-
tion, as well as its response to injury and
disease. This wealth of information may
suggest that only a few details remain to be
worked out and it is time to move on to
other problems. Many workers have done
just that and are exploring the more complex
connections between neurons. However, as
The Vertebrate Newromuscular Junction dem-
onstrates, this simple synapse is still rich in
scientific potential.

Much current work on the neuromuscular
junction is focused on the development,
maintenance, and molecular organization of
synapses. Even for molecules that otherwise
are well characterized, these areas of research
are still in their infancy. For example, con-
sider the acetylcholine receptor. The entire
primary sequence of the receptor has been
determined from complementary DNA
clones, and the behavior of its ion channel
has been described with unparalleled preci-
sion in patch-clamp studies. Nonetheless,
much about the receptor remains a mystery.
How do embryonic nerve terminals tell a
muscle fiber to cluster receptors at the form-
ing endplate? Why do embryonic and adult
endplates express different kinds of acetyl-
choline receptors? In mature muscle fibers,
are genes encoding the receptor expressed
only by nuclei near the endplate? With what
other molecules is the receptor associated?
These are just a few of the outstanding
problems surrounding the acetylcholine re-
ceptor, and parallel questions can be raised
about other components of the endplate.

This volume summarizes our understand-

ing of the motor endplate and presents some
of the problems of current interest. Written
by the editor and seven co-authors, it begins
with an overview of the structure and func-
tion of the endplate. Eight chapters on
specific subtopics follow. Not surprisingly,
the acetylcholine receptor receives special
emphasis, with separate chapters devoted to
its molecular biology, response to transmit-
ter, and development. Other chapters focus
on the presynaptic apparatus and on other
molecules associated with endplates, such as
acetylcholinesterase. Many topics are con-
sidered from a developmental perspective.

As is inevitable with a multi-author vol-
ume, the tone and quality of the chapters
vary. In general the presentations are schol-
arly and up-to-date (as of early 1986) and
contain good reference lists, but some are
more balanced and lucid than others. Two
stand out in particular. The review of moto-
neuron cell death and synapse elimination is
exceptionally clear and informative. In part
because of several good explanatory figures,
this chapter should be readily accessible to
readers new to the area. The concluding
chapter on endplate diseases is also very
good. Although necessarily somewhat clini-
cal, it complements the preceding chapters
by illustrating the consequences of specific
deficiencies. What happens if acetylcholines-
terase is missing? What happens if acetylcho-
line receptors fail to undergo their normal
sequence of developmental changes? The
precision with which these diseases have
been analyzed is impressive.

Another high point is found in the intro-
ductory chapter on endplate function. In a
series of five panels, a single color-coded
figure schematizes the sequence of events
initiated by the release of a vesicle of acetyl-
choline from a nerve terminal. It cleverly
illustrates the interplay among acetylcholine,
acetylcholine receptors and their ion chan-
nels, and acetylcholinesterase during the
generation of a synaptic current. Better than
any other, this figure shows what happens in
the synaptic cleft during neuromuscular
transmission. It merits careful study.

Now for the quibbles. Some topics re-
ceive scant coverage. For example, the sec-
tions on denervation, sprouting, reinnerva-
tion, and muscle regeneration are com-
pressed into just a few pages. Discussion of
the role of the basal lamina in synapse
formation and maintenance is similarly con-
densed. A second complaint concerns the
figures. Although many illustrations are
first-rate, others are overly complex or mar-
ginally informative. Moreover, the quality of
reproduction of some micrographs is disap-
pointing. Third, some sections (fortunately,
a minority) are poorly focused or simply
obscure. Finally, the index is not very useful,
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although this deficiency is partly allayed by
the outlines that precede each chapter.
Many of these topics have been reviewed
elsewhere, and in some cases more success-
fully; the virtue of The Vertebrate Neuromus-
cular Junction is that it assembles within a
single volume such a broad range of material
related to the endplate. It should prove
particularly useful for newcomers to this
area of research who might otherwise find
the literature overwhelming, but students of
the neuromuscular junction should also find
it a very good reference work.
STEVE SCHUETZE
Department of Biological Sciences,
Columbin University,
New York, NY 10027

Olfaction and Gustation

Neurobiology of Taste and Smell. THoMAS E.
FINGER and WAYNE L. SILVER, Eds. Wiley-
Interscience, New York, 1987. xii, 449 pp., illus.
$69.95. Wiley Series in Neurobiology.

As has been true for many areas of neuro-
science over the past decade, research on the
chemical senses—principally olfaction and
taste—has benefited enormously from the
influx of methods, ideas, and talents from
other fields of science and other disciplines
of neuroscience. The remarkable advances in
visual, auditory, and somatosensory research
have served as examples and stimuli for
investigations of the organization, mecha-
nisms of function, development, behavioral
roles, and diseases of the olfactory and gus-
tatory systems. The invigoration of this im-
portant area of sensory neuroscience is evi-
dent in the relatively recent spawning of a
journal (Chemical Senses), professional soci-
eties (the Association of Chemoreception
Sciences, the European Chemoreception
Organization, and the Japanese Association
for the Study of Taste and Smell), a regular-
ly scheduled Gordon Research Conference
on olfaction and taste, and several organized
research groups concerned with the chemi-
cal senses.

Olfaction and gustation play key roles in
controlling vital behaviors, such as those of
feeding and reproduction, and olfaction ap-
pears to be profoundly important in the
establishment and maintenance of cognitive
and emotional states. Moreover, research on
the cells, pathways, molecular mechanisms,
and psychophysics of chemical-sensory func-
tion is contributing to the general progress
of neuroscience. There are now marvelous
opportunities for advances on problems
such as the mechanisms of chemosensory
transduction, the genetic and molecular as-
pects of receptor-cell turnover and target
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plasticity in the olfactory and gustatory
pathways, the cellular basis of information
coding and the computational organization
of the olfactory system, and the involvement
of the chemical-sensory pathways in nutri-
tional and neurological disorders.

As interest and activity in chemical-senso-
ry neuroscience grow, so does the need for
an up-to-date introduction to the field.
There has been no such single source in
recent years, and even otherwise compre-
hensive textbooks of neuroscience have
tended to deal minimally with smell and
taste. This compact and particularly wel-
come new book fills the void at last.

Intending to serve the needs of both
students and established neuroscientists re-
quiring an introduction to the area, the
editors sought to provide an overview of
important issues, ideas, and research find-
ings rather than a collection of comprehen-
sive literature reviews or a treatise on the
technical details of research in the chemical
senses. The resulting volume is a coherent
set of 18 chapters written by leading investi-
gators and clustered under three major
topics. The first part, Chemical Sensitivity
and Sensibility, deals with chemoreception
in unicellular organisms and invertebrates as
well as the “common chemical sense” of
vertebrates and sets the stage for a second
section on olfaction and vomeronasal che-
moreception and a third on gustation. Each
topic is addressed in an interdisciplinary
spirit, with balanced attention to anatomi-
cal, physiological, developmental, and psy-
chophysical aspects. Knowledge of basic
neurobiology is assumed, but this is not an
advanced book.

This book is timely and up-to-date, ade-
quately illustrated, nicely produced, and
clearly written. It offers an excellent starting
point for both newcomers to the field and
cognoscenti who want to broaden their
knowledge of the chemical senses.

JouN G. HILDEBRAND
Awizona Research Labovatories,
Division of Neurobiology,
University of Avizona,

Tucson, AZ 85721

Ontogenetic Changes

Development as an Evolutionary Process.
RuporrH A. RaFr and ErLizaBeTH C. RAFF,
Eds. Liss, New York, 1987. xiv, 329 pp., illus.
$58. MBL Lectures in Biology, vol. 8. From a
meeting, Woods Hole, MA, Aug. 1985.

The relationship between development
and evolution was one of the great themes of
late 19th-century biology. The recent re-
newal of interest in this subject was sparked

in part by R. A. Raff and T. C. Kautman’s
Embryos, Genes, and Evolution, which ap-
peared in 1983. That book argued that a
small number of changes involving regulator
genes could easily lead to major ontogenetic
changes that could be the basis for macroev-
olution.

Development as an Evolutionary Process con-
tains further papers on this theme. The
volume as a whole has a somewhat diffuse
and eclectic flavor, partly because it lacks an
introduction that spells out the issues in-
volved (the nearest thing to an introduction
is a paper in the middle of the book, “Molec-
ular and developmental correlates of mac-
roevolution,” by ten researchers from RafP’s
laboratory).

About half of the 12 papers in the book
are case studies and minireviews of the
genetic apparatus of eukaryotes. These in-
clude two papers on transposable elements
and three papers on gene families. Given this
emphasis, the title of the book is surprising.
The main point the authors of these papers
make is that the clement of the genetic
apparatus they are discussing could bring
about a major regulatory change in gene
expression during development. One gets
the impression that many of these authors
normally do molecular biology using a set of
proteins or DNA sequences as markers and
that they have incorporated a bit of compar-
ative work into their studies. Their papers
appear to be attempts to dress up some of
this work after the fact by putting it in an
evolutionary context.

The papers I found most interesting start
with an evolutionary problem and try to
marshal comparative data that bear on it.
Valentine and Erwin review the paleonto-
logical evidence for the appearance of animal
phyla during the early Cambrian and devel-
op a convincing argument that macroev-
olution was very rapid during this period.
Elinson compares the development of
aquatic and terrestrial amphibians. There
has been an enormous increase in the size of
eggs of terrestrial amphibians; Elinson ex-
amines some of the consequences of this
increase for the pattern of development and
compares the extra-embryonic membranes
of these anamniotes with those of amniotes.
Lord and Hill examine the role of hetero-
chrony in the evolution of higher plants.
They make a number of interesting compari-
sons between plant and animal systems and
point out the advantages that plants have for
this kind of analysis because of their indeter-
minate growth pattern. Alberch examines
the evolution of developmental pathways
responsible for remodeling the hypobran-
chial apparatus of urodele amphibians dur-
ing metamorphosis. He discusses the effect
these pathways have in constraining the
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