anatomy of this system in the rat. Plasticity
of the olfactory behavior of rat pups, along
with an analysis of its cellular-metabolic
basis, is described by the Shepherd group
and presented in more detail in a chapter by
Leon and co-workers. Striking and specific
changes in the 2-deoxyglucose uptake in
olfactory structures, particularly in the olfac-
tory glomeruli, are produced by early odor-
ant experience. More general anatomical
studies of the results of early environmental
manipulations are discussed by Greenough
in terms of neuronal and synaptic survival
and development.

The early plasticity of the olfactory system
is but one of many neurobiologic mecha-
nisms mediating the establishment of appro-
priate maternal-infant relationships. The
possibility of breaking down and analyzing
the complex web of these relationships is
discussed convincingly by Hofer. Specific
sensory modalities can be shown to have
specific mediating effects, and different brain
neurochemical systems may be differentially
involved in certain sorts of maternal behav-
ior. Numan focuses on the medial preoptic
area in analyzing maternal behavior, where-
as Pedersen and Prange emphasize oxytocin
as an activator of such behavior. Rosenblatt
shows that hormonal states characteristic of
the end of pregnancy (high estrogen and
declining progesterone levels) provide a suf-
ficient condition to initiate maternal activity
in the rat but that maintenance of this
activity requires appropriate behavioral
(nonhormonal) interactions between moth-
er and pups.

A combination of genetic behavioral pre-
disposition in primate infants with the expe-
riential environment provided by maternal
and group characteristics is analyzed in a
chapter by Suomi. Genetically highly reac-
tive infants may exhibit their behavioral
predisposition only under certain conditions
of stress. What is impressive is that the
genetic and situational components of be-
havior are becoming susceptible to experi-
mental analysis and modifications under
conditions of controlled breeding and rear-
ing in a primate model. How strong is the
genetic factor? What hormonal and neural
systems are involved in differential tenden-
cies toward pathological behavior? What
environmental conditions maximally elicit
or prevent such behavior?

These examples illustrate the combined
behavioral and biological approach of this
book. The focus is on the relatively brief
perinatal period when the complexity of the
interaction between environment and orga-
nism is amenable to control and analysis.
Some of the work presented does venture
into the world of subhuman primate devel-
opment, and indeed of behavioral prefer-
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ence patterns in humans (Kagan, Reznick,
and Snidman). Little effort is wasted
throughout the book in spelling out paral-
lels between the animal models and human
development. The implicit relevance of the
work presented and discussed emerges with
greater force because of this restraint on the
part of the authors. Certainly this book
cannot and does not attempt to bridge the
gap between molecular and cellular neuro-
science on the one hand and the problems of
optimizing the human educational process
on the other. It does, however, embody an
approach whereby neuroscience can illu-
minate the process of experiential modifica-
tion of brain development and the behavior
mediated thereby. Despite the perinatal
focus of this book, it merits the attention of
those concerned with the general problem
of experiential modulation of behavioral
capacity.
PariLLir G. NELSON
Laboratory of Developmental Neurobiolggy,
National Institute of Child Health and
Human Development,
Bethesda, MD 20892

Host-Microbe Interactions

Virulence Mechanisms of Bacterial Patho-
gens. James A. RotH, Ed. American Society for
Microbiology, Washington, DC, 1988. xiv, 390
pp., illus. $75; to members, $55. From a sympo-
sium, Ames, IA, June 1987.

With the demonstration of an etiologic
role for bacteria in anthrax by Robert Koch
in 1876 and the acceptance of the formal
criteria for separating pathogenic from non-
pathogenic microorganisms, first proposed
by Henle but now known as Koch’s postu-
lates, the examination of bacterial virulence
began. These early investigators identified a
number of pathogenic bacterial species and
characterized several properties related to
virulence. During these early years, the abili-
ty to confer a protective effect against a
pathogenic strain of bacteria through the
attenuation of the agent and the subsequent
use of the altered strain as a vaccine was first
described by Pasteur, without any knowl-
edge of the host immune response. The
experimental observations that documented
the virulence of specific bacterial species
were quickly followed by additional work
describing the basic characteristics for a vari-
ety of microorganisms and numerous histo-
pathologic descriptions of the damage
caused during infection of a living host.
Today, a broad variety of techniques that
focus on both the suspect pathogen and the
host response to infection are available.
Many of these tools allow scientists to ex-

plore the mechanisms responsible for viru-
lence at the cellular and molecular level.
Indeed, our methods for defining host-mi-
crobe interactions have become so sophisti-
cated that we often lose sight of the complex
environment in which such interactions nor-
mally occur. As stated in the preface to this
volume, “The biologic context must not be
lost amidst the glamour of the new technol-
ogies.”

This volume, from a symposium, attempts
to integrate the knowledge of bacterial viru-
lence gained through the use of modern
molecular biologic and biochemical meth-
ods with a more traditional understanding
of virulence at the functional level. It in-
cludes sections on adherence, colonization,
and invasion, resistance to humoral defense
mechanisms, resistance to cellular defense
mechanisms, bacterial toxins, and strategies
to overcome virulence. Each section con-
tains an introductory overview and several
chapters dealing with specific topics related
to that functional area.

The first chapter, “Bacterial infection of
mucosal surfaces: an overview of cellular and
molecular mechanisms,” by Lawrence Arp,
is particularly well written and provides a
theoretical basis for many of the interactions
that lead to microbial attachment and pene-
tration of these surfaces. Subjects covered
include the physiochemistry of the glycoca-
lyx, as well as fimbrial adhesins, mucosal
receptors, and other factors that allow bacte-
ria to adhere to the mucosal surface as the
first step in invasion. In the same section the
chapter dealing with colonization of the gurt,
by Rolf Freter, stands out as an excellent
discussion of this complex ecosystem. Freter
provides a great deal of data and a mathe-
matical model that predicts bacterial popula-
tion levels in a complex system, based on the
ability to adhere. The use of this strategy is
an important new technique for gaining a
better understanding of microbe-host inter-
actions in vivo.

The overviews of humoral and cellular
defense mechanisms are, of necessity, de-
scriptions of the various components of the
host immune response. Some topics, such as
antigenic shift, antigenic similarity, and iron
uptake, are covered in several of the subse-
quent chapters in a somewhat repetitive
manner. Not surprisingly, most of the chap-
ters dealing with specific model systems
include detailed discussions of various viru-
lence mechanisms as they pertain to animal
species other than humans. Although some
of this information is applicable to human
disease, much of it is not. Perhaps the
greatest weakness of this volume is the
absence within each section of any compara-
tive information regarding various hosts or
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the importance of the virulence mechanism
for other bacterial species, or any discussion
of the spectrum of diseases to which each
virulence factor contributes. Because the
expression of many virulence factors is inti-
mately coupled to the environment and host
in which the organism resides, these omis-
sions detract from the “big picture” and the
value of this volume as a general reference
text.

Despite the organizational vicissitudes
noted above, this volume provides a great
deal of valuable information. Each chapter is
well referenced. The overview chapters offer
a reasonable summary of current knowl-
edge, and the chapters on particular model
systems will be of interest to scientists work-
ing in these specialized areas. Roth’s efforts
to present information gained through the
use of new technologies without losing sight
of the big picture should be applauded, even
though they have not been entirely success-
ful.

ANDREW B. ONDERDONK
Division of Diagnostic Medicine,
Tufts University Medical School,

Boston, MA 02130

Books Received

Cogpnitive Science in Europe. Michel Imbert ¢z al.,
Eds. Springer-Verlag, New York, 1987. x, 236 pp.
Paper, $39.50. Recent Research in Psychology.

Combating Resistance to Xenobiotics. Biological
and Chemical Approaches. M. G. Ford et al., Eds.
Horwood, Chichester, U.K., and VCH, New York,
1987. 320 pp., illus. $114. Ellis Horwood Series in
Biomedicine.

Combinatorial Geometries. Neil White, Ed. Cam-
bridge University Press, New York, 1987. xii, 212 pp.,
illus. $39.50. Encyclopedia of Mathematics and Its Ap-
plications, vol. 29.

Community and Evolutionary Ecology of North
American Stream Fishes. William J. Matthews and
David C. Heins, Eds. University of Oklahoma Press,
Norman, OK, 1987. viii, 310 pp., illus. $42.50. From a
symposium, Knoxville, TN, June 1985.

Computers in Battle. Will They Work? David Bellin
and Gary Chapman, Eds. Harcourt Brace Jovanovich,
New York, 1987. xiv, 362 pp., illus. $14.95

A Crowded Ark. Jon R. Luoma. Houghton Mifflin,
Boston, 1987. xii, 209 pp. $17.95.

Cycles of Fire. Stars, Galaxies and the Wonder of
Deep Space. William K. Hartmann and Ron Miller.
Workman, New York, 1987. 189 pp., illus. $27.50;
paper, $14.95.

Cyclopenta[a]phenanthrenes. Polycyclic Aromatic
Compounds Structurally Related to Steroids. Maurice
M. Coombs and Tarlochan S. Bhatt. Cambridge Univer-
sity Press, New York, 1987. xviii, 266 pp., illus. $69.50.
Cambridge Monographs on Cancer Research.

Cytochromes c¢. Biological Aspects. Graham W.
Pettigrew and Geoffrey R. Moore. Springer-Verlag,
New York, 1987. xiv, 282 pp., illus. $115. Springer
Series in Molecular Biology.

Energy Resources in Science Education. D. F.
Kirwan, Ed. Published for the ISCU Press by Pergamon,
Elmsford, NY, 1987. xvi, 214 pp., illus. $27.95; paper,
$15.95. Science and Technology Education and Future
Human Needs, vol. 7. Based on a conference, Bangalore,
India, Aug. 1985.

Entrepreneurial Science. New Links Between Cor-
porations, Universities, and Government. Robert F.
Johnston and Christopher G. Edwards. Quorum (Green-
wood), Westport, CT, 1987. viii, 157 pp., $37.95.
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POSITIONS WANTED

Biochemist, Ph.D. Principal investigator with 13-year
academic experience in life sciences including monoclonal
antibodies, histochemistry, immunochemistry, protein pu-
rification, enzymology, phosphoinositides, computer anal-
ysis. Proven grant and publication record. Secking respon-
sible academic or industrial position in Baltimore-Washing-
ton-Wilmington area. Box 83, SCIENCE.

POSITIONS WANTED

Foreign Pharmacologist. Ph.D. Classical pharmacology
training. Broad research experience in autonomic and
systemic pharmacology. Experienced visiting scientist.
Curriculum vitae, 8 years of undergraduate and post-
graduate teaching. Good scientific editor. Good interper-
sonal and communication skills. Seeks academic research/
teaching or industrial research opportunities. Box 86,
SCIENCE.

Immunologist, Ph.D. Research and development spe-
cialist in hybridoma technology, monoclonal antibodies,
cancer/infectious disease immunology, and tissue culture.
Broad academic and biotechnology experience in all
phases of laboratory operations. Seeking group leader/
supervisory position in industrial, academic, or clinical
laboratory. Box 91, SCIENCE.

Ph.D. Peptide Chemist. Secks industrial R&D posi-
tion. Experience in solid phase and classical synthesis,
peptide synthesizers, conjugation, drug design, purifica-
tion, characterization, structure-function and bioassays
studies. Box 94, SCIENCE.

Registered Patent Attorney secks work on biotech of
chemical patent prosecution, license or enforcement mat-
ters to support graduate studies. Reasonable rates due to
low overhead. Have modem, will telecommute. Box 93,
SCIENCE.

Retrovirologist, Ph.D. AIDS researcher with publica-
tions and experience in virology/cell biology, antiviral
agents and some molecular biology. Currently interested
in the diversity of HIV-1 isolates versus pathogenesis.
Seeks academic/industrial position in Washington, D.C.
area. Box 87, SCIENCE.

POSITIONS OPEN

ANALYTICAL CHEMIST: To conduct research in
complex carbohydrates related to cancer. Ten years of
experience, must have expertise in gas chromatogre;Phy/
mass spectrometry, jon-exchange HPLC analysis of oli-
gosaccharides, high performance liquid affinity chroma-
tography of oligosaccharides, strong background in gen-
eral analytical chemistry, and group leadership experi-
ence. Send résumé to:

BioCarb, Inc.
P.O. Box 7409
Gaithersburg, MD 20898

An Equal Opportunity Employer.

DEPARTMENT OF ANATOMY
AND NEUROBIOLOGY
COLLEGE OF MEDICINE
THE UNIVERSITY OF
TENNESSEE (UT), MEMPHIS

The position of ASSISTANT PROFESSOR, non-
tenure track, is available. Candidates must show evidence
of strong research achievement with the ability to set up
an independent, extramurally-funded laboratory. In addi-
tion to a minimum of 4 years of postdoctoral training,
applicants should have experience in mammalian CNS
cell culture techniques (preferably of motor-related struc-
tures), immunocytochemistry, patch-clamp recording,
intracellular recording and labeling. A strong back-
ground in mathematics and computer programming is
also required. The successful candidate will be expected
to participate in medical and graduate student teaching in
areas of expertise. Salary will be commensurate with
qualifications. The Department is the center of an ex-
panding multidisciplinary neuroscience community.
Please submit by 30 June 1988 curriculum vitae, state-
ment of research interests, and names of three individuals
who can be contacted for letters of reference to: Dr. S. T.
Kitai, Chairman, Department of Anatomy and Neu-
robiology, College of Medicine, The University of
T Memphis, 875 Monroe Avenue, Memphis,

Ph.D. Experience in phospholipid and arachidonic acid
metabolism. Lipid metabolite analysis by radiometric
and immunochromatographic methods, RIA, ELISA,
TLC, GC, HPLC. Blood cell separation, organelle isola-
tion, PLA2, PLC enzyme assays. Organic synthesis.
Experience in immunoassay development, chemical mod-
ification and purification of proteins. Seeks academic,
industrial, or clinical research position. Box 92,
SCIENCE.

TN 38163.
UT Memphis is an Equal OpportunitylA ffirmative Action
Employer.

Tenure-track ASSISTANT PROFESSOR, INOR-
GANIC CHEMISTRY. Direction of rescarch and salary
open. Send résumé and names of references to: Professor
Stig E. Friberg, Chairman, Department of Chemistry,
Clarkson University, Potsdam, NY 13676. An Equal
OppovtunitylA ffirmative Action Employer.
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