by numerous tables. Many good photo-
graphs are also included. Another use-
ful device is the summary found at the
end of most of the chapters.

It is difficult to keep an encyclopedia
readable throughout. This is particu-
larly the case when it is written by
cautious individuals. The authors only
touch on controversial subjects. For
instance, the problem of whether or
not there is protein synthesis within the
nucleolus is not discussed in depth; and
the experiments placing labeled amino
acids in contact with giant chromosomes
and their nucleoli are not even men-
tioned. More generally, there is a defi-
nite reluctance on the part of the au-
thors to draw broad biological conclu-
sions from their abundant material.
Some would praise their restraint.
Others would regret it, if only because
a few flights of imagination would have
enlivened the book. Should not one
marvel at the ubiquitous presence of the
nucleolus in plant and animal cells, and
at the uniformity of its structure in
all? Is it not exciting to think of the
continuous production by the nucleolus
of the building stones of ribosomes in
all living cells, with the correlate of
continuous protein synthesis? These and
other majestic conclusions may be ex-
tracted from the book, but the reader
has to do it himself.

C. P. LEBLOND
Department of Anatomy,
McGill University, Montreal, Canada

Adaptive Immunity

Antigens, Lymphoid Cells, and the Immune
Response. G. J. V. NossaL and G. L. Apa.
Academic Press, New York, 1971, xx, 324
pp., illus. $17.50. Immunology series.

A problem frequently ignored in gen-
eral reviews which consider the mech-
anism of adaptive immunity in higher
organisms concerns the elaborate mech-
anisms that affect the distribution,
deposition, storage, catabolism, and dis-
posal of alien antigenic material acci-
dentally or deliberately introduced into
the animal. These factors unquestionably
influence the subsequent development of
the immune response. The general ques-
tion “How does antigen work in the
immune response mechanism?” has con-
stituted the dominant theme of research
in Nossal’s and Ada’s laboratories over
the past several years.

The stated purpose of this book is to
present the current view of the manner
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in which antigens provoke the onset of
an immune response, of the nature and
properties of substances which qualify
them as immunogens, and of the cell
physiology of the mammalian lymphoid
system which participates in the re-
sponse to antigen. Rather than an over-
view of the cellular basis of immunity,
which the title might lead one to expect,
the authors have produced a general
summary, in a technical but highly read-
able form, of their conceptions of the
early events related to the fate of antigen
in vivo, its interaction with the various
cellular components of the immune re-
sponse mechanism, and the confronta-
tion between antigen molecules and
competent lymphocytes which leads to
immunity or to tolerance,

In their consideration of the fate of
antigen in vivo, the authors start with
the assumption that the humoral anti-
body response mechanism was designed
through evolution so that the vertebrate
species could cope more effectively with
bacterial and viral pathogens. The devel-
opment of their arguments is then influ-
enced by two important considerations:
that scavenger cell systems phylogeneti
cally antedate adaptive immunity, and
that humoral immunity constitutes a
subsequent elaboration of the more
primitive capacity for cell-mediated im-
munity. Thus the processes for the non-
immunologic disposal of alien material
have evolved over a longer period of
time than the means by which such ma-
terial stimulates lymphocytes to produce
antibody. The fate of antigen in a higher
organism is therefore controlled by
remnants of these three protective mech-
anisms, and possibly by others as well,
such as those involving interferon.
Systematic study of this question is
consequently rendered more difficult.

In support of their concepts, the
authors rely heavily on their own and
their colleagues’ studies. Other views are
not always fully represented, and the
results of experiments performed by
others which best illustrate a point under
discussion are sometimes ignored in
favor of the local product. This should
not be considered a serious criticism of
the work, however, for this bias repre-
sents something of a blessing as well.
Because they have contributed so ex-
tensively to this particular area of im-
munology and have, perhaps more
clearly than others, defined the prob-
lems and pitfalls inherent in studies of
antigen distribution in the intact orga-
nism, a synthesis of their views and a

summary of their research activities
should be of great value.

This book is well indexed both by
subject and by author, contains a rather
complete bibliography, and is illustrated
with tables, diagrams, and photographs.
The appendix includes a “cookbook”
section on the preparation of flagellar
antigens from Salmonella organisms and
on the technique of electron microscopic
radioautography and the properties of
radioisotopes commonly used therein,
procedures which the authors have used
extensively and which they have devel-
oped to a high degree of refinement.

The lucid and thorough discussion of
this rather difficult area of immunology
will undoubtedly make the book one
of the more valuable ones both in
classrooms and in laboratories of
immunology.

Darcy B. WiLsoN
Department of Pathology,
University of Pennsylvania School of
Medicine, Philadelphia

Effects of Light

Photobiology of Microorganisms. PER
HarrparL, Ed. Wiley-Interscience, New
York, 1971. xii, 480 pp., illus, $19.50.

With the Sixth International Congress
on Photobiology on the horizon (Bo-
chum, Germany, August 1972), it is ap-
propriate that this book should appear;
indeed, it has been long anticipated,
since manuscripts were being prepared
at the time of the Fifth Congress in
1968.

First for what the book is not. As
Halldal points out in his preface, photo-
biology is a diverse field, and he has
limited the book to microorganisms
(though not just unicells), thereby ex-
cluding such aspects as vision and
photodermatology. Furthermore, the ap-
proach being primarily biological, photo-
chemistry and photodynamic action are
not considered. Finally, several topics
in microbial photobiology are not di-
rectly dealt with, or are dealt with only
in part: photosynthesis (of microalgae
and bacteria) is allotted only two chap-
ters because “it has recently been cov-
ered extensively in several books,” and
the physiological effects of far ultra-
violet (photoinactivation and photo-
reactivation, lesions and mutagenesis,
and repair) are not specifically treated
because of their “marked chemical and
biophysical character.” Although I feel
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that the inclusion of these topics would
have added to the usefulness of the
book, let me hasten to reassure that
much material remains for the 14 chap-
ters that make up this work.

Following a survey of photosynthesis
by Halldal and by Sybesma, three chap-
ters are devoted to photometabolism and
light-affected ion fluxes; of these, Ko-
wallik’s deals primarily with carbohy-
drate breakdown and the enhanced pro-
duction of protein and RNA upon
long-term exposure of unicellular algae
to blue light. Another group of four
chapters deals with phototaxes and
photokineses of microorganisms, light-
oriented chloroplast movements (chiefly
in Mougeotia and Vaucheria), and the
photoresponses of fungi (comprehen-
sively covered by Carlisle). Single
chapters adequately review synchronous
cultures (Lorenzen unfortunately ig-
nores the role of biological clocks,
which have been shown to participate
in the entrainment of cell division);
photoperiodic effects (Dring is espe-
cially interesting in his discussion of
the red alga Porphyra, whose responses
resemble those of higher plants, though
he misleadingly suggests on page 363
that circadian oscillations must be pres-
ent for photoperiodic responses to occur
—even Biinning himself would admit
that alternative “hourglass” pathways
also exist) ; and bioluminescence (the in
vitro particulate “scintillon” system of
Gonyaulax is particularly fascinating).

The most provocative, speculative,
and stimulating chapter (at least for
me), and also the longest, deals with
the photobiology of unicellular cir-
cadian rhythms, which are mentioned
in a number of the other chapters. If
one can survive Ehret and Willie’s
short “prologue,” several key points
are discussed. The “eukaryotic-circa-
dian principle” asserts that light-en-
trainable circadian clocks are limited
to eukaryotes, presumably because
polycistronic replicons (which Ehret
and Trucco have previously named
“chronons”) have evolved which, to-
gether with the nuclear membrane, per-
mit 24-hour periodicities to be attained.
A corollary of this principle is that any
eukaryote cell is capable of circadian
outputs in the infradian (generation
time = 24 hours) but not the ultradian.
(generation time < 24 hours) growth
mode. This assertion is supported by the
findings that Gonyaulax, Euglena, and
Tetrahymena all manifest persisting cir-
cadian rhythms of cell division (and
other rhythms) under constant temper-
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ature and illumination following syn-
chronization by light cycles during the
infradian growth mode (the “G-E-T
effect”). The remainder of this chapter
discusses the implications and recent
challenges of these rules.

The book is well laid out. Each chap-
ter is furnished with an outline at the
beginning and with a fully titled refer-
ence list (usually comprehensive and up
to date). The 70-odd illustrations dis-
tributed unevenly through the book are
of good quality. The author, subject,
and taxonomic indexes are adequate.
Within the limitations of its coverage,
this book should prove valuable to pho-
tobiologists.

LeLanp N. EpDMUNDS, JR.
Division of Biological Sciences, State
University of New York, Stony Brook

Festschrift in Chemistry

Chemical Dynamics. Papers in Honor of
Henry Eyring. JosePH O. HIRSCHFELDER
and DoucrLAs HENDERSON, Eds. Wiley-
Interscience, New York, 1971. xxxiv, 816
pp., illus. $22.50. Advances in Chemical
Physics, vol. 21.

This book is a tribute to Henry Eyr-
ing from his students and associates on
the occasion of his 70th birthday. So
reads the preface. What shines from
the pages of this volume is the char-
acter of Eyring and the quality of his
work.

The book defies comprehensive and
detailed technical review by any indi-
vidual of lesser universality of author-
ity than Eyring himself. Its scope is
very wide and to attempt such exposi-
tion may be neither useful nor desir-
able. The active interest of few persons
will extend to the whole range of ma-

terial represented. It will suffice to indi-

cate its extent by a few statistics. There
are a total of 54 scientific papers to-
gether with several biographical items
contributed by 83 authors, many of
whom are world-renowned scientists.
The technical material is subdivided in-
to six parts as follows: Molecular Quan-
tum Mechanics, edited by A. A. Frost,
6 papers; Theory of Reaction Rates,
edited by K. J. Laidler, 14 papers;
Properties of Molecules, edited by W.
Kauzman, 4 papers; Theory of Liquids,
edited by D. Henderson, 12 papers; Bio-
logical Applications, edited by F. H.
Johnson, 9 papers; Engineering Appli-
cations, edited by C. J. Christensen, 9
papers. Each individual contribution is
of substantial nature, and each part

makes an important statement which
will amply reward study and attention.
Several formal summaries of the range
and extent of Eyring’s scientific ac-
complishments are given which docu-
ment his genius.

This reviewer found the book fasci-
nating—and not merely because of its
interest and importance for him as a
chemical dynamicist. Rather, the image
of Henry Eyring, the man, that emerges
from these pages is one that is both
striking and convincing. Several formal
biographical studies are given, includ-
ing a charming personal account by his
brother, LeRoy. But the picture of
Eyring—friend, adviser, leader, mentor,
scientist, moralist, and source of inspira-
tion—emerges throughout the pages
from many anecdotal reminiscences and
tributes. of the contributors. Many of
these are quite delightful; all are heart-
felt.

This book is heartily recommended to
all for study or for more casual reading.
As is indicated above, the catholicity
of its coverage makes it scientifically
relevant to a wide audience. But even
more, the inspiration of the Eyring epic
as revealing man’s humanity to man can
provide a needed uplift for all in this
somber world.

B. S. RABINOVITCH
Department of Chemistry,
University of Washington, Seattle

Books Received

Actas del I Simposio Internacional de
Zoofilogenia. A symposium, Salamanca,
October 1969. R. Alvarado, E. Gadea, and
A. de Haro, Eds. Universidad de Sala-
manca, Salamanca, 1971. 492 pp., illus.
Paper. Acta Salmanticensia, Ciencias, No.
36.

Advances in Alicyclic Chemistry. Vol.
3. Harold Hart and G. J. Karabatsos, Eds.
Academic Press, New York, 1971. xiv,
314 pp., illus. $21.50.

Advances in Chemical Physics. Vol. 20.
I. Prigogine and Stuart A. Rice, Eds.
Wiley-Interscience, New York, 1971. xii,
408 pp., illus. $22.50.

Advances in Child Development and
Behavior. Vol. 6. Hayne W. Reese, Ed.
Academic Press, New York, 1971. xiv,
322 pp., illus. $14.50.

Advances in Enzymslogy and Related
Areas of Molecular Biology. Vol. 35. Alton
Meister, Ed. Interscience (Wiley), New
York, 1971. x, 614 pp., illus. $21.

Algebra—Programmed. Part 3. Robert
H. Alwin, Robert D. Hackworth, and Jo-
seph Howland. Prentice-Hall, Englewood
Cliffs, N.J., 1971. xiv, 370 pp. Paper,
$5.25.
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