Sodium Channels, Pain, and
Analgesia

Edited by Kevin Coward and

Mark D. Baker.

Birkhéuser, Basel 2005. X+ 199 pp., hard-
cover € 118.00.—ISBN 3-7643-7062-9

Chronic pain remains a major health
problem, refractory to many treatments
and likely to increase in those societies
with a progressively aging population.
Pain from disease, such as diabetes, from
nerve injury (including, notably, several
surgical procedures), and from persistent
inflammation has been linked to hyper-
excitability in the peripheral nervous
system, a phenomenon strongly depen-
dent on changes in ion channels in pri-
mary afferent neurons, most notably, in
voltage-gated sodium channels. These
facts set the background for the impor-
tance of this timely book.

In principle, if the sodium channel
subtype that led to the hyperexcitability
of nociceptors were known, it would be
possible to design a selective inhibitor
that would suppress the resultant hyper-
algesia with, hopefully, little effect on
other channels. This goal has been elu-
sive, however, despite strong efforts over
the past 10-15 years, at least in part be-
cause of our imperfect knowledge about
which sodium channels are changed,
whether they increase or decrease in ex-
pression, where in the neuron these
changes occur, and in which neuronal
types. This book considers many of
these questions and points the reader in
directions that might be helpful in ad-
dressing others.

The contents are useful as both
review and future projection, and range
from a description of the changes in the
molecular phenotype of sodium chan-
nels caused by nerve injury, through the
consideration of the roles of sodium
channels in visceral and craniofacial pain,
as well as the usually studied somatic
pain, to a closing chapter that tersely
considers emerging molecular biological
and pharmacological aspects of sodium
channels that might be exploited for an-
algesia in the future. Among the individ-
ual chapters, the overview of molecular
changes in channel subtype expression
in animals with somatic pain, from the

ChemMedChem 2007, 2, 241 - 244

Waxman laboratory, provides a broad
overview and sets the ground for chap-
ters on channel types contributing to
visceral pain, by Laird and Cevero, and
oral and craniofacial pain, by M. Gold.
This latter work goes beyond the mere
listing of sodium channel types to pres-
ent a thoughtful treatise on the interac-
tions of Na and K channels on overall ex-
citability. Channels localized at nerve
endings will have profound effects on
transduction but are traditionally difficult
to study, and these are thoughtfully ana-
lyzed by J. Brock, as is the basis for tar-
geting the tetrodotoxin-resistant Nav1.8
channel, which is expressed exclusively
in nociceptors (Dekker and Cronk). The
chapters on accessory proteins for
sodium channel functions, by Okuse and
Baker, and on signaling cascades that
modify sodium channel activities, by G.
Nicol, are timely reviews of subjects that
should be considered as important as
channel expression for the control of ex-
citability. The pharmacology of sodium
channel inhibitors and its relationship to
channel gating, which is the basis of the
now classical “modulated receptor”
model, fare well in the chapter by A.
Scholz, but the chapter on current ap-
proaches to the discovery of sodium
channel inhibitors for treating brain dis-
orders is disappointing, not because of
any special focus on the apparently un-
related field of brain disorders, but
rather because the listed descriptions of
methods were slimly tied to any mecha-
nistic conclusions and pictures of com-
puter simulations of the sodium channel
with bound inhibitor were not connect-
ed to the changes in conformation that
must accompany, and account for, the
changes in inhibitor affinity.

Overall, this is a timely, well-written
and useful text that is accessible to both
the expert in ion channel research and
the reader with a general neurobiologi-
cal background.

Gary Strichartz
Harvard University (USA)
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Exploiting Chemical Diversity
for Drug Discovery

Edited by Paul A. Bartlett and

Michael Entzeroth.

RSC, Cambridge 2006. xxiv+ 402 pp., hard-
cover £ 119.95.—ISBN 0-85404-842-1

This book is almost as diverse as modern
drug discovery itself, so don't let the title
fool you: it is not a long treatise on the
many ways to define and calculate the
dis-similarity of molecules. Rather, the
editors set out to “give readers a sense
of the state of the art of drug discovery”
in two of its main disciplines: chemistry
and screening. This results in an original
combination of topics.

The book starts with contemporary
developments in synthetic chemistry.
The first chapter gives a nicely exampled
account of the value of polymer-sup-
ported reagents and scavengers in solu-
tion-phase synthesis and purification,
while the second reviews the use of mi-
crowaves, ultrasound, and fluorous-
phase techniques. Chapter 3 deals with
biosynthetic routes to access polyketides
not occurring naturally.

Compounds are the next main topic;
chapter 4 outlines the different ap-
proaches available to combinatorial
chemists for designing their libraries.
How to manage the increasing numbers
of compounds available from in-house
synthesis and external providers is treat-
ed in the next chapter. This leads to the
question how to measure diversity (fre-
quently mentioned by chemists, but
often only loosely defined) and use it in
the design and selection process (chap-
ter 6), while the subsequent chapter re-
flects on the current trend away from
large, purely diversity-based libraries to-
wards smaller ones with a focus on indi-
vidual targets or target classes. The
chemistry section closes with an article
on the transformation of bioactive pep-
tides into druglike small molecules.

The next section deals with technical
aspects of high-throughput screening:
chapter 9 examines the topic of plates
and adapted liquid handling systems,
followed by reviews on fluorescence-
based detection techniques (chapter 10),
cell-based assays (chapter 11) and ad-
vanced screening formats (chapter 13).
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Fragment-based screening is employed
increasingly in industry and forms the
subject of chapter 12; the high quality
with which the use of NMR spectroscopy
in this context is treated, however, only
underscores the absence of a corre-
sponding article on competitive method-
ologies such as X-ray crystallography or
surface plasmon resonance. Chapter 17,
at the end of the book, assesses the
value of high-content screening tech-
niques.

Once compounds have been de-
signed, synthesized, selected for screen-
ing, and found to have the desired effect
on the primary target, they need to un-
dergo the gauntlet of scrutiny for detri-
mental properties as early as possible to
avoid expensive attrition in the later
stages of the drug-development process.
The remaining three chapters are devot-
ed to the available approaches to inves-
tigate possible liabilities. Chapter 14
covers the use of counter-screens to
identify potential problems caused by a
lack of selectivity for the important
target classes of G-protein-coupled and
nuclear receptors, protein kinases, and
ion channels. The remaining two chap-
ters give compact accounts of how to
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profile one’s molecules with regards to
physicochemical, biopharmaceutical (ab-
sorption, distribution, metabolism, excre-
tion), and toxicological properties. Chap-
ter 15 addresses experimental methods
to measure them in vitro, while comput-
er-aided algorithms for their in silico pre-
diction are presented in Chapter 16.

For many of the topics, full mono-
graphs are now available from different
publishers. The strength of this book lies
in combining all these different aspects
in one handy volume. This makes it most
interesting for those who would like
easily readable introductions to areas of
science outside their own expertise or
an overall appreciation of the state of
the art in drug discovery. Most chapters
are also accessible to non-experts in the
respective field without sacrificing detail.
This readership could have been further
supported by the addition of an intro-
ductory outline of how the different
facets of modern drug discovery de-
scribed here are linked and interact with
each other in real life.

The volume boasts a wealth of over
1300 references, not counting duplicates,
almost 60% of which date from the last
six years. Fewer than 50 papers are

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

quoted in more than one chapter, which
gives another indication of the breadth
and diversity of the subjects covered.
Looking at all pairs of chapters, the aver-
age Tanimoto similarity amounts to only
0.003. There are only three occasions in
which two chapters have more than
three references in common (16/17, 4/7,
and 15/preface).

A minor point, but still an annoyance,
are glitches in copyediting, such as the
suboptimal placement of figures and the
inconsistency of style across chapters
(for example, in compound numbering).
The number of typographical errors | no-
ticed stayed well within acceptable
limits. There are two different com-
pounds 23 in chapter 1, however. From
a technical aspect, the printing (often in
color where appropriate) and binding
quality of my copy was impeccable.

At the time of writing, four chapters
had been re-published in RCS’s Molecular
BioSystems, three of which with free
access to non-subscribers.

Wolfgang Sauer

Merck Serono International S.A.
(Switzerland)
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