fore valuable and successful on its own
terms. It is, however, mistitled; it should
have been given a more modest title such
as ““‘Aspects of the History of Twentieth
Century Physics,”” for, in common with
every similar volume published to date,
it does not satisfy the need for a general
historical overview of 20th-century
physics. This is beyond doubt one of the
greatest challenges facing contemporary
historians of physics, or physicists qua
historians, and one is therefore slightly
disappointed that the Varenna lectures,
taken together, do not make greater
progress in this respect. The production
of a more comprehensive and balanced
history of 20th-century physics might
well serve as the major goal and organiz-
ing principle for some future conference
of historians, philosophers, political sci-
entists, and physicists.

RoOGER H. STUEWER
School of Physics and Astronomy,
University of Minnesota,
Minneapolis 55455

Membranes

Structure of Biological Membranes. Pro-
ceedings of a symposium, Skovde, Sweden,
June 1976. SIXTEN ABRAHAMSSON and IRMIN
PAsScHER, Eds. Plenum, New York, 1977. xii,
580 pp., illus. $49.50.

Faced with the prospect of reviewing
yet another volume on membranes one is
tempted merely to praise the book rather
than to read it. In the last few years, at
least four small paperbacks have ap-
peared that are suitable for an under-
graduate interested in an overview of the
field, and many volumes have been pub-
lished on specialized aspects of mem-
branes—bioenergetics, structure, ion
transport, biochemistry, and spectro-
scopic techniques. Yet we have been at a
loss to know what book to recommend to
a graduate student, postdoctoral fellow,
or colleague who wanted to read brief,
authoritative accounts of these topics.
This volume of symposium proceedings
is timely in that it deals with all these
topics.

Perhaps recognizing that genius is ‘‘a
gift for clever theft,”” the organizers of
the conference selected as speakers sci-
entists who have been clever in taking
from physics and chemistry the concepts
and techniques necessary to understand
the structure and function of biological
membranes. Consider the subject of
bioenergetics. The chemiosmotic hy-
pothesis of Peter Mitchell has produced
both some of the most acrimonious de-
bates and some of the most elegant ex-
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periments in biology in the last decade,
and the power of the hypothesis in inter-
preting energy transduction in chloro-
plasts-is amply documented by Avron,
Pick, Shahak, and Siderer in this book.
We were amused to learn that one can
actually induce the emission of photons
from the photosystem by ‘‘proton gra-
dient-induced-reverse-electron-transport,”’
an impressive testimony to the revers-
ibility of the various reactions involved
and to the predictive power of the hy-
pothesis. The reconstitution approach
to studying energy transduction, an ap-
proach that has yielded some of the
strongest experimental support for the
chemiosmotic hypothesis, is illustrated
in the chapter by the preeminent workers
on this subject, Eytan, Schatz, and
Racker. The fluidity of mitochondrial
components is reviewed by Hack-
enbrock, and cautionary notes indicating
that the gradient of the electrochemical
potential of protons might not be the
only coupling factor in chromatophore
membranes from photosynthetic bac-
teria and in mitochondria are sounded by
Baltscheffsky and by Ernster, Asami,
Juntti, Coleman, and Nordenbrand re-
spectively.

The contributions dealing with phys-
ical ‘“‘probes’ of membrane structure
(nuclear magnetic resonance [NMR],
electron paramagnetic resonance [EPR],
and fluorescence) emphasize the special
problems that membranes, being hetero-
geneous, anisotropic systems, pose for
the interpretation of the experimental re-
sults. The elegant contribution of Ehren-
berg, Shimoyama, and Ericksson deals
with the extraction of dynamic informa-
tion from EPR spectra of spin-labeled
lipids. They show how isotropic models
that are widely used to interpret mem-
brane data give quantitative results an
order of magnitude different from those
obtained from more realistic models.
The contribution of Cullis, Kruijff,
McGrath, Morgan, and Radda deals
briefly with NMR and with a new tech-
nique, positron annihilation, but its em-
phasis is on the problems of interpreting
fluorescent probe measurements. In par-
ticular, the authors point out the impor-
tant problem of ‘‘clustering’’ of probes.
Briilet, Humphries, and McConnell pre-
sent some interesting preliminary results
on the effect of hydrocarbon phase tran-
sitions and cholesterol on the com-
plement fixation of model membranes
but point out that the observed effects
(or lack of effects) are very sensitive to
the nature of the spin-label probe em-
ployed.

All the contributions cannot be consid-
ered in detail here: we merely note that

the book contains carefully written chap-
ters authored or coauthored by the well-
known investigators Chapman, Caden-
head, van Deenen, Luzzati, Metcalfe,
Ovchinnikov, Skou, Stoeckenius, Tan-
ford, and Vanderkooi.

The volume is dedicated to Hermann
Trauble, whose death soon after the con-
ference robbed the membrane field of
one of its most brilliant and productive
scientists. His chapter on membrane
electrostatics, which is mainly theoreti-
cal, illustrates the many roles that diffuse
double-layer potentials can play in bio-
logical phenomena. The book is a fitting
ntemorial.

STUART MCLAUGHLIN
Department of Physiology and
Biophysics, State University of
New York, Stony Brook 11794

ALAN MCLAUGHLIN

Department of Biology,
Brookhaven National Laboratory,
Upton, New York 11973

Cellular Immunology

Lymphocyte Differentiation, Recognition, and
Regulation. Davip H. KaTZ. Academic Press,
New York, 1977. xii, 750 pp., illus. $24. Im-
munology.

One of the more thought-provoking as-
pects of current bioscience is the divi-
sion between the chemical and the bio-
logical traditions. Each has its cultural
norms, its own standards of required
precision, its peculiar genre of pub-
lication output. Recent developments in
the two chief branches of immunology
research, the molecular and the cellular,
illustrate the point well. The molecular
tradition gives us precise amino acid se-
quences and x-ray crystallographic pic-
tures of the antibody molecule, and it is
beginning to address the structure and
organization of the immunoglobulin
genes. At first sight, the cellular tradition
seems more untidy. Its attempts to make
sense of the big scene, to grapple with
the physiology of this exquisitely regu-
lated molecular recognition and learning
system, seem clumsy and imprecise. The
contrast is deceptive, however, because,
shining through the mass of pedestrian
literature in cellular immunology, the
perceptive can readily identify lines of
activity that are capitalizing on classical
insights. The division of lymphocytes in-
to the two great families, the regulatory
role of T cells in antibody formation, the
“‘one cell, one antibody’’ rule, the ge-
netics of immune responsiveness, the
cellular mechanisms whereby the im-
mune system distinguishes ‘‘self”’ from
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“not self,”’ the physiology of lympho-
cyte surface receptors for antigen—ma-
jor discoveries have resulted from inves-
tigations of all of these.

David Katz’s book attempts some-
thing that has never been done before. It
seeks to present an overview of cellular
immunology not, as some others (includ-
ing Ada and me) have done, through
highlighting selected aspects of the sub-
ject in order to illustrate a particular
view of the antibody problem but
through a painstaking summation and in-
tegration of every significant activity in
cellular immunology over the past decade.
To illustrate how ambitiously the task
was conceived, the book contains no
fewer than 2317 references. Moreover,
judging from the pithy and accurate sum-
maries of those papers that I know, Katz
has apparently really read all of these.
The result is a well-organized, detailed,
fair, and balanced, if somewhat weighty
and specialized, compendium. It is clear-
ly directed more toward the specialist in
immunology than toward the outsider
seeking to gain an overview of the field.
Its real value will be to educate immunol-
ogists working in one branch about what
their colleagues in another branch have
been up to recently. Katz has realized
better than most that cellular immunolo-
gy is a curiously circular discipline,
every specialty impinging on every oth-
er. The book, a distillation of his own
learning experiences, may well stimulate
readers to broaden their interests.

The book scores high marks for its
sections on regulatory interactions be-
tween immunocytes, the subject of the
author’s own research, its even treat-
ment of competing viewpoints, its sur-
prisingly up-to-date character, and the
way in which the reader is clearly guided
to the key literature citations. Critics
may question the way space was allo-
cated to particular topics (is Katz too fair
to all parties?) and the relative lack of
emphasis on the great bridge-building
areas between the traditions, such as im-
munoglobulin genetics or somatic cell
hybridization. Also, in view of the value
of the concluding remarks in several
chapters, it is a pity that such overviews
were not included in each chapter. How-
ever, these are carping criticisms of a
largely successful effort.

One final point: Katz is to be con-
gratulated on having escaped from the
dominant epidemic disease in the United
States, namely the virtually exclusive ci-
tation of national references.

G. J. V. NossAL
Walter and Eliza Hall
Institute of Medical Research,
Melbourne, Victoria 3050 Australia
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Primate Sociobiology

The Langurs of Abu. Female and Male Strate-
gies of Reproduction. SARAH BLAFFER
HrpY. Harvard University Press, Cambridge,
Mass., 1977. xx, 362 pp., illus. + plates.
$17.50.

The Langurs of Abu is one of the first
attempts to apply sociobiological theory
to the behavior and social structure of
wild primates. Blaffer Hrdy first traveled
to India’s Mount Abu in 1971 to investi-
gate the phenomenon of male infanticide
among langur monkeys (Presbytis en-
tellus). Her study quickly expanded
to include the total reproductive strate-
gies of both male and female langurs,
and it is this theme that is developed
in her book.

The langurs of Mount Abu were ob-
served for a total of 1500 hours during
five field trips made between 1971 and
1975. Observations were concentrated

on three troops seen during every visit,
and each of these troops was observed
for 300 to 400 hours. The study’s design,
with intermittent observations over sev-
eral years, provided both strength and
weakness to the data; on the one hand,
the reproductive behavior of individuals
and troop demographic changes were put
into long-term perspective, while on the
other hand large gaps were introduced
into the behavioral record. In a few in-
stances, Blaffer Hrdy attempts to recon-
struct key events that occurred during
her absences (including troop take-overs
and apparent infanticide) by using the
observations of untrained local infor-
mants, a procedure that leaves the valid-
ity of some portions of her data in doubt.

The sociobiological analysis of langur
society presented by Blaffer Hrdy does
not depict males and females cooperat-
ing peacefully in the vital process of re-
production. On the contrary, she reports
that at Abu both males and females tend-

A female langur, carrying her newborn infant, takes food from a priest of Shiva who lives in
one of the sacred caves or gophas in the hillsides surrounding Mount Abu. [From The Langurs

of Abu)
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