Lateral
sequence

Diagonal
sequence

‘“‘Factors affecting stability for a sprawling
salamander. . . . Using lateral sequence, the
salamander benefits from a larger triangle of
support that is better positioned under the
center of mass (dot), as well as from undula-
tion that increases excursion for both pairs of
legs. If diagonal sequence were used, undula-
tion could not simultaneously benefit excur-
sion for both pairs of legs.”” [From M. Hilde-
brand’s chapter in Functional Vertebrate
Morphology)

little change in neuromuscular activity;
the original pattern generators are re-
tained. In a similar fashion, Lauder
shows that suction feeding in primitive
salamanders closely resembles that in
fishes, despite important morphological
changes. Suction feeding is ineffective in
air, however, and terrestrial vertebrates
have evolved a different feeding mecha-
nism, in which head and tongue move-
ments replace fluid movement in food
transport. Bramble and Wake develop a
model, incorporating stereotyped Kkine-
matic and motor events involving ho-
mologous muscle groups, that is com-
mon to a variety of tetrapods. They
suggest that this is derived from a com-
mon ancestral system. Pattern genera-
tors in the brainstem may generate the
stereotyped neuromuscular patterns of
feeding, in a way similar to that de-
scribed by Goslow for spinal cord gener-
ators in relation to locomotion. Hiiemae
and Crompton show that many mammals
use similar musculoskeletal mechansims
to transport, process, and swallow food
and speculate on the possibility of phylo-
genetically conservative neural control
systems. If there is one idea that emerges
repeatedly from the diversity of topics
explored in this book, it is that the neural
mechanisms controlling repetitive ac-
tions may evolve more slowly than the
effector systems they drive.
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The two chapters on neurosensory
systems seem somewhat out of place in
this book. Fay and Popper discuss the
octavolateralis system and Levine the
eye. Though individually excellent,
these chapters do not provide a compre-
hensive review even of the special
senses; why is there nothing on olfac-
tion?

In the final chapter Liem and Wake
conclude that functional morphology still
lacks a coherent set of common princi-
ples or long-term goals. They propose
that it should emphasize testable hypoth-
eses in which the relationship between
structure and function is explained in a
phylogenetic framework studied through
the developmental mechanisms whose
modifications bring about evolutionary
change. Thus cladistic analysis and evo-
lutionary epigenetics, key elements of
modern comparative biology, make a
significant appearance only in the final
chapter of this book. The methodological
emphasis of most of the authors is on the
machinery used to generate data. Liem
and Wake suggest that the time has come
for functional morphology to progress
from the mere description of what ani-
mals do to the broader consideration of
how they have come to do it.

ROBERT J. RAlkOW
Department of Biological Sciences,
Upniversity of Pittsburgh,
Pittsburgh, Pennsylvania 15260

Cooperativity in Biochemistry

Cooperativity Theory in Biochemistry. Steady-
State and Equilibrium Systems. TERRELL L.
HiLr. Springer-Verlag, New York, 1985. xvi,
459 pp., illus. $120.

Cooperativity Theory in Biochemistry
is introduced as a book of methods for
the physical biochemist or molecular bi-
ologist interested in the applications of
fundamental molecular (for example,
statistical mechanical) approaches to the
analysis of cooperativity in equilibrium
and steady-state biochemical systems.
Though not intended primarily as a text-
book, it follows naturally after Hill’s
1960 classic Introduction to Statistical
Thermodynamics and is suitable, with
the reservations noted below, for use in
graduate-level discussions of binding
equilibria and kinetics.

The focus of the book is on an explicit
treatment of interactive cooperativity in
equilibrium and steady-state systems.
By this Hill means that the cooperative
interaction free energies appear explicit-
ly, rather than being buried in composite

binding constants or rate constants used
in more empirical analyses of these sys-
tems. The book is logically divided into
three sections, the first of which reviews
the statistical-molecular treatment of
noncooperative systems and summarizes
some of the statistical mechanics re-
quired for a full appreciation of the sub-
sequent material. The second and third
sections cover the molecular description
of cooperativity in systems with small
and large numbers of interactive sites,
respectively. Within each section, an at-
tempt is made to cover equilibrium and
steady-state systems in parallel in pairs
of chapters. The third section concludes
with rather specialized chapters on Mon-
te Carlo studies of equilibrium and
steady-state cooperative processes on
two-dimensional lattices and on the ex-
tension of the mean-field (Bragg-Wil-
liams) approximation to steady-state
phase transitions. As Hill notes in the
preface, these final chapters are likely to
be of interest principally to theoretical
physicists.

Most of the strengths and limitations
of the book are discussed in the preface
and the chapter introductions. The book
seeks to integrate the author’s recent
analyses of cooperativity in steady-state
enzyme systems into a broader context,
as well as to review the uses of the grand
partition function in the equilibrium
treatment of cooperative noncovalent in-
teractions, another subject to which the
author has made important contribu-
tions. Since emphasis is placed on gener-
al methods rather than on particular ap-
plications, some of the best-known ex-
amples of cooperative biochemical pro-
cesses, including both systems with
small numbers of sites (for example,
hemoglobin and aspartate transcarbamy-
lase) and lattice systems (for example,
conformational equilibria of the a-helix
and nucleic acid helices) are omitted
from the book, although some references
to work on these topics are provided.
These omissions would make it difficult
to use the book as a primary textbook or
as a primary source for someone enter-
ing the field. In the examples of coopera-
tive systems chosen to illustrate the
mathematical analysis (for example,
Ca®* and H* transport and ATP hydrol-
ysis by the calcium ATPase of sarcoplas-
mic reticulum; interaction of Ca** and
myosin S1 fragment with an actin-tro-
ponin-tropomyosin  complex), little
space is devoted to the physical descrip-
tion of the systems or to the physical
significance of the results. Although the
book is logically organized with regard to
the extent and complexity of the systems
analyzed and the range of the cooper-
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ativity, the alternation of equilibrium and
steady-state analyses, which utilize fun-
damentally different theoretical ap-
proaches (since no steady-state analog of
a grand partition function exists), is not
as didactically useful as it might first
appear to be.

Hill repeatedly emphasizes the impor-
tance of an explicit introduction of free
energies for cooperative interactions into
equilibrium constants and rate constants
and the superiority of analyses based on
the grand partition function over more
empirical thermodynamic analyses of co-
operative equilibria. The criticism of pre-
vious work that is implied by this empha-
sis is not entirely warranted. The grand
partition function is effectively equiva-
lent to the so-called binding polynomial,
which has frequently been used to ana-
lyze both noncooperative and coopera-
tive binding interactions. Binding poly-
nomials may be directly interpreted as
ratios of the total concentration of a
species (in all states of ligation) to the
concentration of the fully dissociated
species. This straightforward chemical
interpretation is intuitively appealing and
may confer additional insight. Hill dem-
onstrates that the grand partition func-
tion provides a direct and elegant route
to the analysis of cooperativity and site
exclusion in the binding of large ligands
to a linear lattice. This derivation is
characterized as ‘‘much simpler’’ than
the equivalent approach of McGhee and
von Hippel, which is based on condition-
al probabilities and which has been wide-
ly utilized for the analysis of ligand-
binding to nucleic acids and ligand ef-
fects on nucleic acid equilibria. Howev-
er, each step in the McGhee-von Hippel
analysis is intuitively clear, and one
gains an understanding of the molecular
basis of the contributions to positive and
negative cooperativity from an under-
standing of the derivation.

Hill acknowledges that conventional
methods of treating cooperativity in bio-
chemistry have been effective but con-
siders that a more fundamental molecu-
lar approach is now warranted. Howev-
er, many biochemical systems are suffi-
ciently complex that rigorous statistical
mechanical treatments, based on de-
tailed molecular models, may not gener-
ally be feasible at present. In particular,
biochemical systems are characterized
by extreme thermodynamic nonideality,
as a result of excluded volume effects
and preferential (for example, electro-
static) interactions, which cause concen-
trations to differ significantly from activi-
ties and therefore introduce large depen-
dences of apparent equilibrium constants
and rate constants (defined on the basis
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of total reactant concentrations) on the
composition of the solution. Whereas
substantial progress is being made with
some systems in the analysis of these
effects, it remains in general difficult to
determine intrinsic equilibrium and ki-
netic constants for biochemical process-
es. The use of apparent equilibrium and
kinetic constants, and the conventional
methods of analysis based on these
quantities, will of necessity continue in
most cases. The availability of more de-
tailed statistical-molecular approaches
such as are presented here should inspire
more comprehensive experimental in-
vestigations of these systems.

M. THoMAS RECORD, JR.
Departments of Chemistry and
Biochemistry, University of Wisconsin,
Madison 53706

Books Received

Africa in Crisis. The Causes, the Cures of Envi-
ronmental Bankruptcy. Lloyd Timberlake. Jon Tin-
ker, Ed. Earthscan, Washington, D.C., 1985. 238
pp., illus. Paper, $6.25.

Air Pollution by Photochemical Oxidants. Forma-
tion, Transport, Control, and Effects on Plants.
Robert Guderian, Ed. Springer-Verlag, New York,
1985. xii, 346 pp., illus. $55.50. Ecological Studies,
vol. 52.

Algal Cell Biology. H. D. Kumar. Affiliated East-
West Press, New Delhi, 1985. viii, 201 pp., illus.
Paper, Rs. 41.

AMA Handbook of Poisonous and Injurious Plants.
Kenneth F. Lampe and Mary Ann McCann. Ameri-
can Medical Association, Chicago, 1985. xiv, 432
pp., illus. Paper, $18.95.

The Archaeology of Frontiers and Boundaries.
Stanton W. Green and Stephen M. Perlman, Eds.
Academic Press, Orlando, Fla., 1985. xviii, 347 pp.,
illus. $49.50. Studies in Archaeology.

Art and Artifact in Laboratory Science. A Study of
Shop Work and Shop Talk in a Research Labora-
tory. Michael Lynch. Routledge and Kegan Paul,
Boston, 1985. xvi, 317 pp., illus. $39.95. Studies in
Ethnomethodology.

Atoms in Strong Light Fields. N. B. Delone and V.
P. Krainov. Springer-Verlag, New York, 1985. xii,
339 pp., illus. $49. Springer Series in Chemical
Physics, vol. 28. Translated from the Russian edition
(1978) and revised.

Audiology. Hayes A. Newby and Gerald R. Po-
pelka. Sth ed. Prentice-Hall, Englewood Cliffs, N.J.,
1985. vi, 472 pp., illus. $32.95.

Basic Mechanisms and Clinical Treatment of Tu-
mor Metastasis. Motomichi Torisu and Takeshi Yo-
shida, Eds. Academic Press, Orlando, Fla., 1985.
XXX, 661 pp., illus. $59.50. From a symposium,
Fukuoka, Japan, Dec. 1982.

Biochemical Actions of Hormones. Vol. 12. Gerald
Litwack, Ed. Academic Press, Orlando, Fla., 1985.
xvi, 533 pp., illus. $89.

Bioenergy and Economic Development. Planning
for Biomass Energy Programs in the Third World.
William Ramsay. Westview, Boulder, Colo., 1985.
xvi, 291 pp. Paper, $25. CSIS Energy Policy Series,
vol. 1, No. 1.

Biogenetics of Neurohormonal Peptides. Rolf Ha-
kanson and Jan Thorell, Eds. Academic Press, Or-
lando, Fla., 1985. xx, 303 pp., illus. $42. From a
symposium, Stockholm, July 1983.

Biological Macro-Molecules. Structure and Func-
tion. C. Rajamanickam and Vadim T. Ivanov, Eds.
Today and Tomorrow’s Printers and Publishers,
New Delhi, 1984. xxii, 211 pp., illus. $79. Current
Trends in Life Sciences, vol. 12. From a sympo-
sium, Madurai, India.

Biosynthesis and Biodegradation of Wood Compo-
nents. Takayoshi Higuchi, Ed. Academic Press,
Orlando, Fla., 1985. xvi, 679 pp., illus. $99.

Calcium and Cell Physiology. Dieter Marmé, Ed.
ggsringer-Verlag, New York, 1985. x, 390 pp., illus.

Cohort Analysis in Social Research. Beyond the
Identification Problem. William M. Mason and Ste-

phen E. Fienberg, Eds. Springer-Verlag, New York,
1985. viii, 400 pp., illus. $38. Based on a conference,
Snowmass, Colo., 1979
Communication and Social Order. Hugh Dalziel
Duncan. Transaction Books, New Brunswick, N.J.,
1985. lii, 475 pp. Paper, $14.95. Classics in Commu-
nications Series. Reprint, 1968 edition.
Complement. H. J. Miiller-Eberhard and P. A.
Miescher, Eds. Springer-Verlag, New York, 1984.
vi, 474 pp., illus. Paper, $52. Reprinted from Spring-
er Seminars in Immunopathology, vols. 6 and 7.
Comruter Interfacing Techniques in Science. Paul
E. Field and John A. Davies. Scott, Foresman,
Glenview, Ill., 1985. x, 224 pp., illus. Paper, $12.95.
Conquest of Viral Diseases. A Topical Review of
Drugs and Vaccines. John S. Oxford and Bo Oberg.
Elsevier, New York, 1985. xxx, 708 pp., illus.
$157.50. Perspectives in Medical Virology, vol. 1.
Controlling Nuclear Weapons. Democracy Versus
Guardianship. Robert Dahl. Syracuse University
Press, Syracuse, N.Y., 1985. xii, 114 pp. $14.95;
paper, $8.95. The Frank W. Abrams Lectures.
Corrosion and Deposits from Combustion Gases.
Abstracts and Index. Jerrold E. Radway, Ed. Hemi-
sphere, Washington, D.C., 1985. xiv, 575 pp. $95.
Critical Phenomena. Valentin Ceaugescu, Gabriel
Costache, and Vladimir Georgescu, Eds. Birk-
hauser, Boston, 1985. 439 pp., illus. $39.95. Progress
ilrésl;hysics, vol. 11. From a conference, Bragov,

Cybernetics Today. Achievements, Challenges,
Prospects. 1. M. Makarov, Ed. Mir, Moscow, 1984
(U.S. distributor, Imported Publications, Chicago).
367 pp. $8.95. Translated from the Russian edition
(Moscow, 1984) by Felix Palkin and Valerian Palkin.

Decoding Prehistoric Ceramics. Ben. A. Nelson,
Ed. Southern Illinois University Press, Carbondale,
1985. xviii, 441 pp., illus. $35. Publications in Ar-
chaeology. From a symposium, Vancouver.

An Education of Value. The Purposes and Prac-
tices of Schools. Marvin Lazerson et al. Cambridge
University Press, New York, 1985. xviii, 139 pp.
$24.95; paper, $9.95.

The Electrochemistry of Biomass and Derived Ma-
terials. Helena Li Chum and Manuel M. Baizer.
American Chemical Society, Washington, D.C.,
%ggS xiv, 314 pp., illus. $89.95. ACS Monograph

Endocrine Physiology. Constance R. Martin. Ox-
ford University Press, New York, 1985. xiv, 1009
pp., illus. $49.95.

Energetic Aspects of Muscle Contraction. Roger C.
Woledge, Nancy A. Curtin, and Earl Homsher.
Academic Press, Orlando, Fla., 1985. xiv, 360 pp.,
illus. $79.50. Monographs of the Physiological Soci-
ety, No. 41.

Energy and Security Concerns in the Atlantic Com-
munity. Werner J. Feld, Ed. Institute for the Com-
parative Study of Public Policy, 1984 (distributor,
g&]’gs&/iew, Boulder, Colo.). viii, 107 pp. Paper,

Environmental Pathology. N. Karle Mottet, Ed.
Oxford University Press, New York, 1985. xii, 460
pp., illus. $55.

Evolution at a Crossroads. The New Biology and
the New Philosophy of Science. David J. Depew and
Bruce H. Weber, Eds. MIT Press, Cambridge,
Mass., 1985. xvi, 267 pp. $25. Bradford Books.

An F-space Sampler. N. J. Kalton, N. T. Peck, and
James W. Roberts. Cambridge University Press,
New York, 1985. xii, 240 pp. Paper, $24.95. London
Mathematical Society Lecture Note Series, 89.

Family Life in Central Italy, 1880-1910. Share-
cropping, Wage Labor, and Coresidence. David 1.
Kertzer. Rutgers University Press, New Brunswick,
N.J., 1985. xviii, 250 pp. $32.

Fertilizer Manual. Travis P. Hignett, Ed. Pub-
lished for the International Fertilizer Development
Center by Nijhoff/Junk, Dordrecht, 1985 (U.S. dis-
tributor, Kluwer, Hingham, Mass.). xxii, 363 pp.,
illus. $59.50. .

High Resolution Spectral Atlas of Nitrogen Dioxide
559-597 nm. K. Uehara and and H. Sasada. Spring-
er-Verlag, New York, 1985. viii, 226 pp., illus. $37.
Springer Series in Chemical Physics, vol. 41.

How Animals See. Other Visions of Our World.
Sandra Sinclair. Facts On File, New York, 1985.
xviii, 146 pp., illus. $24.95.

Immunochemistry of Viruses. The Basis for Sero-
diagnosis and Vaccines. M. H. V. Van Regenmortel
and A. R. Neurath, Eds. Elsevier, New York, 1985.
xviii, 501 pp., illus. $129.50.

In Vitro Fertilization and Embryo Transfer. Alan
Trounson and Carl Wood, Eds. Churchill Living-
stone, New York, 1984. x, 254 pp., illus. $45.

Inclusion Compounds. Vol. 2, Structural Aspects
of Inclusion Compounds Formed by Organic Host
Lattices. J. L. Atwood, J. E. D. Davies, and D. D.
MacNicol, Eds. Academic Press, Orlando, Fla.,
1984. xvi, 499 pp., illus. $72.

Individual Development and Social Change. Ex-
planatory Analysis. John R. Nesselroade and Alex-

(Continued on page 1116)

1081





