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There are two categories of textbooks: those that attempt to describe
in depth a restricted topic, and those that pursue a more general aim
of reviewing an entire field. Fundamental Neuroscience belongs to
the latter category. In the first edition of this textbook, the authors
had the admirable, but formidable objective of presenting the full
range of neuroscience. The second edition follows in the footsteps
of its predecessor with similarly ambitious goals, continuing its cov-
erage of topics ranging from the explosive advances of molecular
and genetic approaches to imaging techniques in humans and the
evolution of learning and behavior.

Summarizing a field as large as neuroscience to students and
teachers is no easy task. To facilitate this goal, the authors provide
abundant, well-designed illustrations to make complex mechanisms
more comprehensible. Teachers will also find the multi-colored
schematics useful for their courses. In a further effort to aid scanning
such a large quantity of information, Fundamental Neuroscience
includes boxes covering historical perspectives (“Cajal from icono-
clast to icon”), medical diseases (HIV-associated dementia complex),
presentations of techniques and preparations (the quail graft prepa-
ration in embryology) or summaries of major subjects (critical peri-
ods in humans or mechanisms of CNS synapse elimination). A
well-organized index and excellent end-of-chapter summaries
enable readers to rapidly find desired information.

The editors have selected some of the best experts in the various
fields with contributions from over 130 authors, many of whom con-
tributed to the first edition. The chapters dealing with brain develop-
ment are particularly attractive, possibly because the advances in
these fields—most notably in the identification of trophic and guid-
ing factors—have led to an efficient and intelligible convergence of
molecular and integrated studies. The debate on nature and nurture
and the role of activity during construction of a cortical circuit are
well explained, with elements taken from various preparations to

reconstruct the common features conserved throughout evolution.
The result is a smooth marriage of genetic and functional studies and
an efficient discussion of converging evidence available from differ-
ent sources. For those interested in developmental neurobiology, the
elegant chronological description of developmental sequences of
molecular messages and intracellular cascades is highly recom-
mended, although a more complete image of the field would require
additional information on the electrical properties and firing pat-
terns present in immature neurons.

Other chapters of Fundamental Neuroscience are less convincing
and not up-to-date. For example, the LTP chapter includes a few mis-
takes. Metabotropic glutamate receptors are not essential for LTP
induction but merely modulate LTP threshold by regulating NMDA
receptor activity. There are also several inaccuracies concerning the
locus of LTP expression. No reference is made to the fundamental
topics of imaging techniques and gamma oscillations, which are pro-
viding new insight into plasticity. The contribution of GABAergic
synapses to synaptic plasticity is also missing.

The chapters on neurotransmission provide another example of the
difficulties in providing a clear summary of a complex field with sev-
eral authors covering the topic. Classical neurotransmitters are intro-
duced separately from explanations of the mechanism of transmitter
release, neurotransmitter receptors and their molecular organization
and the intracellular signaling or postsynaptic currents that result
from transmitter action. This leads to a fragmented view of the topic. A
chapter dealing with individual neurotransmitters (such as cholinergic
transmission) that included molecular biology, receptor subunit com-
position, pharmacology, properties of synaptic currents and func-
tional relevance in the CNS would be preferable. Such an organization
would make the concepts and common rules that operate in synaptic
transmission more comprehensible for neurobiology students. These
problems are unavoidable in multi-author books, and this otherwise
excellent textbook offers no solution to the problem. The mixture of
styles and chapter organization is fortunately limited in Fundamental
Neuroscience, most likely because of efficient work by the six editors.

Comparison with textbooks written by a few authors can also illus-
trate the advantages and limitations of multi-authored books like
Fundamental Neuroscience. For example, Exploring the Brain by Bear,
Connors and Paradiso (Lippincott Williams & Wilkins, 2001) also
aims to present the whole field of neuroscience with beautiful illustra-
tions and diagrams, but is clearly targeted to a less-advanced audi-
ence. On the other hand, the primarily single-authored, specialized
textbook Cellular and Molecular Neurobiology by Hammond (2nd edi-
tion, Academic Press, 2001) illustrates an alternative way of teaching
based on the use of classical experiments and a hypothesis-driven
approach. The operation of synapses and receptors with all the com-
plex biophysical and molecular machinery is organized in a function-
oriented manner, providing the student and teacher with the unique
opportunity to work in an enjoyable manner. There are extraordinary
benefits to such participatory learning, in which one is involved in the
thought processes leading to formulation of experiments and inter-
pretation of results. Learning is both deeper and more enjoyable, and
Hammond succeeds well at this ambitious task. �
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