obtained from Drosophila, because of
the utility of genetic techniques in the
study of development.

The imaginal disks are an ideal sys-
tem in which to investigate a number
of questions in developmental biology.
A selection of interesting themes ap-
proached by this book might include
the following four problems. One is the
chemical nature of substances incor-
porated into an egg during oogenesis
which appear to specify the develop-
mental fate of embryonic nuclei. Pa-
pers by R. Nothiger and W. Gehring
discuss the initiation of developmental
commitments in embryonic cells. The
analysis of maternally influenced mu-
tants which alter developmental fates
and techniques of nuclear and cyto-
plasmic transplantation into eggs prom-
ise to shed light on the molecular con-
stituents of the egg which initiate
specific developmental pathways in
particular cells.

A second problem discussed in this
volume is the mechanism by which pre-
cise spatial patterns are generated dur-
ing development. A. Garcia-Bellido's
analysis “has revealed an extreme cell
autonomy in the organization of the
final pattern.” But recent results are
cited involving disks regenerating in situ,
disks duplicating during culture, and
disks reaggregating after cell dissocia-
tion, which might be explained on the
basis of interacting groups of cells coop-
erating in the formation of spatial pat-
terns. Which of these explanations is
more generally applicable awaits further
study.

A third developmental problem prof-
itably investigated through the use of
imaginal disks is the stability of the
determined state. Gehring tells how
cells committed to a particular develop-
mental pathway can be cultured in-
definitely in the abdomens of adult fe-
males. Changes in determination—
transdeterminations—occasionally occur
during culture. For example, prospec-
tive antennal cells will change some-
times to leg cells. Transdetermination
occurs in repeatable sequences from one
disk to another in specific frequencies.
Furthermore, there is a class of mutants
which cause the same transformations
in situ, so that a fly may have legs
growing out of its head which replace
its antennae. An adequate and testable
model to account for these intriguing
alterations in genetic control functions
has yet to be presented.

A fourth problem in developmental
regulation is the hormonal control of
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differentiation. Ursprung reviews the ul-
trastructural changes occurring in disks
during metamorphosis. J. W. Fristrom
and H. Oberlander show that imaginal
disks cultured in vitro with ecdysones
can be caused to undergo morpho-
genetic and biochemical changes like
those occurring during normal develop-
ment. Disk metamorphosis in vitro pre-
sents an opportunity for the analysis of
the molecular mode of action of the
steroid ecdysone, The collection of mu-
tants which develop abnormally only at
metamorphosis may permit a genetic
dissection of differentiation similar to
that used by the bacterial geneticists in
working out biochemical pathways in
procaryotes.

Hadorn and his European colleagues
published in German many of the im-
portant original findings cited in this
volume. The editors thus provide not
only a comprehensive compilation on
the biology of imaginal disks but also
convenijent access to this information
for the non-German-speaking scientist.
The reviews are well written and illus-
trated, and will be useful not only to
professional developmental biologists
but to students as well.

The quantity of interesting experi-
ments on the imaginal disks indicates
that the system is ripe for solution of
several fundamenta! questions. But the
lack of any unifying hypotheses in this
volume indicates that a lot of basic in-
vestigation and analysis remain to be
done.

JoHN H. POSTLETHWAIT
Department of Biology,
University of Oregon, Eugene

Exposition for Biologists

Biological Applications of Electron Spin
Resonance. HAROLD M. SwaRTZ, JAMES
R. BorLToN, and DonaLD C. Borg, Eds.
Wiley-Interscience, New York, 1972. xii.
570 pp., illus. $27.50.

Electron spin resonance (ESR) is a
form of microwave spectroscopy ap-
plied to the electron spin or magnetic
dipole transitions of paramagnetic com-
pounds, that is, compounds containing
one or more unpaired electrons. Nu-
merous excellent books on the theory
of ESR exist, as do review papers and
symposium volumes on its applications
in biological research. This work, how-
ever, is a thoughtful and rather com-
prehensive presentation of both the the-
ory and the applications.

The editors believe that the ESR
method of detecting and characterizing
paramagnetic species is underused, at
least partly because its theoretical basis
is not familiar to most biologists. Many
are thus poorly prepared to use ESR in
research or even to follow much of the
literature on its use. It is for this group
of able but uninitiated persons that the
book is intended.

The book first introduces the theory,
instrumentation, and methodology of
ESR in a way which is concise, clear,
and yet detailed. The level is quite ap-
propriate for the uninitiated student
and provides both a qualitative and a
quantitative description of ESR. This
section as a whole is one of the best
practical introductions to ESR avail-
able. There are, however, a number of
omissions. For example, the discussion
of the quantitation of spin counts
dwells almost entirely on instrument
parameters (modulation field, micro-
wave power, and so on) and does not
include certain factors intrinsic to the
sample (spin population factors in
states of multiplicity above doublet,
and g values) that are of vital impor-
tance in the case of transition metal
ions.

The remainder of the book consists
of a set of chapters, each by a different
author, which describe the application
of ESR to a wide range of biological
systems and summarize the state of re-
search as of 1971. Covered are studies
of cells and tissues, photosynthesis,
compounds of pharmacological inter-
est, radiation biology, spin labels, and
those enzymes that contain flavin, iron-
sulfur complexes, molybdenum, and
copper as functional redox groups. Re-
search on heme proteins is omitted
because, as the editors explain, the
chapter on it was incomplete at the
time of printing. This omission serious-
ly detracts from the overall value of
the work, and it is to be hoped that a
second edition will cover the heme pro-
teins.

Aside from this one major omission,
the coverage is essentially complete
and includes all the areas in which
ESR so far has made major contribu-
tions in understanding the occurrence
of paramagnetic species in biology. The
book can be highly recommended for
the research worker and for graduate
study.

THoMAas C. HOLLOCHER
Department of Biochemistry,
Brandeis University,
Waltham, Massachusetts
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