way of fruitful collaboration between
natural and social scientists. The latter
takes us back to well-traveled ground:
the author’s favorite induced institution-
al innovation hypothesis; the possible
relationship between research and pro-
ductivity, equity, health, and even es-
thetics; and the alleged standoffishness
of the basic sciences community vis-a-
vis both agricultural and, of course, so-
cial scientists.

In sum, the reader would have benefit-
ed from having research policy options
related to the variable but often very
high observed rates of return to agricul-
tural research; from an analysis of why
the institutional and economic environ-
ment for the R & D industry continues
to be suboptimal; from more discussion
of private versus public sector R & D
activity, formal and informal; from some
reference to the matter of appropriate
technology; and, finally, from a more
consistent comparative treatment of rich
and poor country settings.

GusTAv RANIS
Economic Growth Center,
Yale University,
New Haven, Connecticut 06520

Molecular Neurobiology

Molecular Approaches to Neurobiology. IaN
R. BrowN, Ed. Academic Press, New York,
1982. xii, 422 pp., illus. $49.50. Cell Biology.

This book captures the excitement of
certain applications of molecular and cell
biology to the study of the nervous sys-
tem. At the same time, it reveals the
awesome challenge of relating biochemi-
cal findings to functional parameters and
underlying developmental mechanisms.

Nervous systems develop tremendous
morphological, biochemical, and func-
tional specialization, and it is logical to
investigate whether synaptic membranes
contain proteins with specific functions.
Isolated synaptic junctional complexes
and postsynaptic membrane densities do
contain a major protein, postsynaptic
density (PSD) protein, distinct from ac-
tin, tubulin, neurofilament protein, and
calmodulin (which are also present), plus
glycoproteins not found on other types
of cellular membranes. Marked in-
creases in PSD protein, Thy-l antigen,
and protein kinases accompany morpho-
logical maturation of synapses (Gurd).
Another critical feature of neurons is
axonal transport of proteins synthesized
in the cell body and of neurotrophic
viruses, toxins, nerve growth factor

22 APRIL 1983

(NGF), and, probably, neurotransmit-
ters into the cell body (Karlsson). Little
is known yet of the underlying mecha-
nisms or their regulation, however.

Several powerful genetic techniques
can be applied to the study of the mam-
malian nervous system (Breakefield et
al.). The use of complementary DNA
probes reveals that tubulins are a family
of eight to 20 proteins and that six dis-
tinct messenger RNA species (one possi-
bly for NGF) hybridize with a cDNA
probe for the human insulin gene. Genes
are mapped on specific chromosomes,
and genotypically altered cells can be
used in cultures or to construct mosaic
animals. Many mutant behavioral pheno-
types are being investigated; a structural
defect in B-NGF or its precursor poly-
peptide may be the primary lesion in
familial dysautonomia.

An unusually short DNA repeat length
appears postnatally in chromatin only
from neurons of the cerebral cortex
(Brown and Greenwood). RNA-DNA
hybridization shows that the number of
different types of brain mRNA se-
quences is manyfold greater than that of
other tissues, corresponding to more
than 100,000 different brain polypeptides
(Kaplan and Finch). This subject is ripe
for investigation with specific cDNA
probes, restriction enzymes, and other
tools of the recombinant DNA era. Our
knowledge of transposons and of gene
translocations in the immune system
should stimulate searches for molecular
means of enhancing informational capac-
ity in the nervous system.

Hemoglobin and immunoglobins have
proved to be crucial molecular markers
in their respective systems. What might
be their counterparts in the nervous sys-
tem? Several brain-specific proteins
have been identified, but results have
been limited. In this context, NGF is
emerging as an especially attractive
probe for certain developmental process-
es in the nervous system.

NGF was detected serendipitously in
sarcomas that evoked outgrowth from
dorsal root ganglia of chick embryos into
which the tumors had been explanted.
Classic studies depended upon measure-
ments of neurite outgrowth from sympa-
thetic and dorsal root ganglionic neu-
rons. Recently a transplantable rat pheo-
chromocytoma cell line (PC12) has been
exploited as a target cell with receptors
for NGF (Burstein and Greene). Without
NGF, PC12 cells display features of ad-
renal chromaffin cells, bearing catechol-
amines. NGF reversibly converts the
cells in four to seven days to ganglion-
like clusters with slowly extending elec-

trically excitable neurites. Priming (with
accumulation of transcription-dependent
macromolecules) and neurite outgrowth
are separable processes requiring NGF.
On two-dimensional gels, three of about
1000 protein spots show striking in-
creases in relative abundance during the
priming phase; one has been localized as
a cell surface glycoprotein on sympathet-
ic neurons.

The chick embryonic neural retina is a
well-characterized system (Linser and
Moscona). Maturation of the retina and
dissociation .and reassociation of the
component cells occur in vitro. The glial
cells manifest a transcription-dependent,
cortisol-induced 100-fold increase in glu-
tamine synthetase; contact between neu-
rons and glia is required for full expres-
sion of cytosol receptors for cortisol.
Mediators and mechanisms of the cell-
cell contact might be elucidated in this
system. Other hormones have major ef-
fects on brain differentiation and func-
tion. Genetic lesions causing insensitiv-
ity to androgen in rats and humans have
permitted crucial insights into develop-
mental targets of gonadal hormones in
brain (McEwen). Structure-activity stud-
ies suggest that the effects of ACTH,
MSH, B-LPH, and their fragments on
active avoidance behavior, grooming be-
havior, and opiate-like analgesia are me-
diated through changes in phosphoinosi-
tide metabolism in neuronal membranes,
inhibiting calcium influx and hyperpolar-
izing membranes (Jolles et al.). The re-
maining papers examine opioid peptides,
substance P, cholecystokinin, and vaso-
active intestinal peptide as neurotrans-
mitter candidates, hyperthermia and
LSD as perturbants of protein synthesis,
macromolecules as mediators of learning
and memory, and bulk isolation of neu-
rons and glia.

GILBERT S. OMENN
School of Public Health and
Community Medicine, University of
Washington, Seattle 98195

Organelles

The Eukaryotic Ribosome. HEINZ BIELKA,
Ed. Springer-Verlag, New York, 1982. 338
pp., illus. $35.

Ribosomes, the complex ribonucleo-
protein particles that mediate cellular
protein synthesis, have proved a rich
source of information on the architectur-
al and functional attributes of supramo-
lecular structures that enable such struc-
tures to carry out intricate tasks like the
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accurate and efficient assembly of poly-
peptide chains. The 708 ribosomes from
prokaryotes—mainly Escherichia coli—
have been examined closely from a vari-
ety of perspectives. As a result, a wealth
of data have been accumulated on the
way in which their three RNA and 50-
odd protein components are assembled
and arranged and on how they contribute
to specific interactions with transfer
RNA, messenger RNA, and nonriboso-
mal protein factors during the growth of
nascent protein molecules. The far less
intensively studied 80S ribosomes from
eukaryotic organisms are similar to their
708 counterparts in gross morphology,
biological activity, and structural organi-
zation, yet they are half again as large.
Most of this difference is ascribable to
larger and more numerous protein com-
ponents, but eukaryotic ribosomal
RNA'’s are bigger than their prokaryotic
analogs as well. Why then do eukaryotic
ribosomes require additional constitu-
ents and greatly increased mass? What
functions do they carry out that prokary-
otic ribosomes do not?

Although the present volume does not
provide definitive answers to these ques-
tions, it does coherently and straightfor-
wardly set out the facts and figures that
define the properties of the eukaryotic
ribosome and its component molecules.
Individual chapters offer detailed status
reports on the size, shape, and subcellu-
lar location of the ribosomal particles,
the biosynthesis and chemical properties
of their protein and RNA constituents,
the structural and functional integration
of these constituents in the ribosome,
interactions of the ribosomal particles
with each other and with cellular mem-
branes, and the role of the ribosome in
protein synthesis. Most of the chapters
are quite thorough and informative; oth-
ers are dated. Because the literature re-
view was completed in 1979, a number of
important new results could not be in-
cluded in the text; major developments
through the middle of 1981 are covered
in a series of chapter-by-chapter notes at
the back of the book. Though helpful,
this procedure leads to a disjointed pre-
sentation of several subjects of active
research. For example, a postulate con-
cerning the involvement of 55 and 5.8§
RNA’s in the binding of tRNA to the
ribosome is advanced in chapter 11 and
retracted in the notes. The volume nev-
ertheless contains a good factual descrip-
tion of the eukaryotic translational appa-
ratus, though the discussion would have
been enlivened by a more concerted ef-
fort to evaluate, compare, and synthe-
size the large amount of information
available.
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One of the strongest justifications for a
book of this sort is the opportunity it
provides for illuminating comparisons of
eukaryotic 80S ribosomes and prokary-
otic 708 ribosomes. It is here that The
Eukaryotic Ribosome misses the mark.
The ribosomal particles of higher orga-
nisms are treated as entities apart; the
authors have made no effort to correlate
the morphological and functional do-
mains in eukaryotic ribosomes with
those in prokaryotic ribosomes, nor have
they traced the lineage of acidic ribosom-
al proteins, which provide compelling
examples of functional relatedness and
evolutionary continuity. Moreover, they
fail to point out that the high-molecular-
weight ribosomal RNA’s from prokary-
otes and eukaryotes contain numerous
highly conserved nucleotide sequences
and almost certainly possess very similar
secondary structures. At the same time,
there is a lack of focus on features pecu-
liar to the translational apparatus of high-
er organisms, such as the complexity of
the polypeptide chain initiation reaction,
translational regulation and the role of
ribosomal-protein phosphorylation, the
special problem of ribosome assembly
for cells in which protein and RNA syn-
thesis is compartmentalized, and the
vectorial synthesis and transport of se-
cretory proteins by membrane-bound ri-
bosomes. Though all of these topics are
mentioned, their uniqueness remains
largely unacknowledged and none of
them emerges as a central theme of the
narrative.

The Eukaryotic Ribosome is the work
of five contributors in addition to the
editor; the six have achieved a consistent
and homogeneous style. The book could
have benefited from more interpretative
schemes and diagrams as well as closer
scrutiny for typographical errors. And,
although there are relatively few factual
mistakes, there are some quite discon-
certing ones, such as the statement on
p. 203 that the nucleotide sequence
5'...AGGAGGU...3’ precedes the cod-
ing segments of all prokaryotic mRNA'’s.
All in all, the authors have made a con-
scientious effort to provide a comprehen-
sive summary of current knowledge
about the eukaryotic ribosome. Though
a broader view of the translational appa-
ratus would have been desirable, the
volume provides a useful compendium of
published data, and its extensive bibliog-
raphy will be of considerable value to
investigators with interests in this field of
research.

ROBERT A. ZIMMERMANN
Department of Biochemistry,
University of Massachusetts,
Amherst 01003
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The Analysis of Cannabinoids in Biological Fluids.
Richard L. Hawks, Ed. National Institute on Drug
Abuse, Rockville, Md., 1982 (available from the
Supermtendent of Documems Washington, D.C.).
(\;1]1;51142 pp., illus. Paper, $5. Stock No. 017-024-

Animal Products in Human Nutrition. Papers from
a symposium, Ames, lowa, June 1980. Donald C.
Beitz and R. Gaurth Hansen, Eds. Academic Press,
New York, 1982. xviii, 546 pp., illus. $62. Nutrition
Foundation Monograph Series.

Annual Reports in Medicinal Chemistry. Vol. 17.
Hans-Jirgen Hess, Ed. Academic Press, New York,
1982. xiv, 384 pp., illus. Paper, $32.

Annual Reports in Organic Synthesis—1981. L. G.
Wade, Jr., and Martin J. O’Donnell, Eds. Academic
ggss, New York, 1982. xiv, 498 pp., illus. Paper,

Annual Review of Ecology and Systematics. Vol.
13. Richard F. Johnston, Peter W. Frank, and
Charles D. Michener, Eds. Annual Reviews, Palo
Alto, Calif., 1982. x, 564 pp., illus. $22.

Antibody as a Tool. The Applications of Immuno-
chemistry. John J. Marchalonis and Gregory W.
Warr, Eds. Wiley-Interscience, New York, 1982. x,
568 pp., illus. $60.

Applied Complexometry. Rudolf Pfibil. Translated
from the Czech edition (Prague, 1977) by Rudolf
Piibil and Madeleine Stulikova. Robert A. Chal-
mers, Ed. Pergamon, New York, 1982. xvi, 410 pp.,
illuls.5$75. Pergamon Series in Analytical Chemistry,
vol. 5.

Aromatic Plants. Basic and Applied Aspects. Pro-
ceedings of a symposium, Kallithea, Greece, Sept.
1981. Nikos Margaris, Arthur Koedam, and Despina
Vokou, Eds. Nijhoff, The Hague, 1982 (U.S. distrib-
utor, Kluwer Boston, Hingham, Mass.). xii, 284 pp.,
illus. $41.50. World Crops, vol. 7.

The Art and Science of Inventing. Gilbert Kiven-
son. Van Nostrand Reinhold, New York, ed. 2,
1982. xiv, 240 pp., illus. $17.95.

Aspects of Consciousness. Vol. 3, Awareness and
Self-Awareness. Geoffrey Underwood, Ed. Aca-
demic Press, New York, 1982. xvi, 332 pp. $35.50.

An Assessment of Research-Doctorate Programs in
the United States: Humanities. Lyle V. Jones, Gard-
ner Lindzey, and Porter E. Coggeshall, Eds. Nation-
al Academy Press, Washington, D.C., 1982. xiv, 244
pp., illus. Paper, $10.50.

Astronomy. From the Earth to the Universe. Jay
M. Pasachoff. Saunders, Philadelphia, ed. 2, 1983. x,
472 pp., illus., + plates. Paper, $28.95. Saunders
Golden Sunburst Series.

Astronomy and Astrophysics Abstracts. Vol. 31,
Literature 1982, Part 1. S. B6hme and eight others,
Eds. Published for Astronomisches Rechen-Institut
gy SsprmgerVerlag, New York, 1982. x, 776 pp.

Atlas of Post-Mortem Techniques in Neuropatholo-
gy. J. Hume Adams and Margaret F. Murray. Cam-
bridgc University Press, New York, 1982. xii, 144
pp., illus. $29.95.

The Biochemistry and Physiology of Iron. Proceed-
ings of a conference, La Jolla, Calif.,, Aug. 1981.
Paul Saltman and Jack Hegenauer, Eds. Elsevier,
New York, 1982. xxxvi, 836 pp., illus. $85.

Biological Responses in Cancer. Progress. toward
Potential Applications. Vol. 1. Enrico Mihich, Ed.
Plenum, New York, 1982. xviii, 306 pp. $37. 50.

Biological Woman. The Convenient Myth. A Col-
lection of Feminist Essays and a Comprehensive
Bibliography. Ruth Hubbard, Mary Sue Henifin,
and Barbara Fried, Eds. Schenkman, Cambridge,
g/ﬁs;.s, 1982. xiv, 376 pp., illus. Cloth, $19.95; paper,

Biology and Conservation of Sea Turtles. Proceed-
ings of a conference, Washington, D.C., Nov. 1979.
Karen A. Bjorndal, Ed. Published in cooperation
with World Wildlife Fund by Smithsonian Institution
$lg'gss, Washington, D.C. 1982. 584 pp., illus. Paper,

Biomass as an Alternative Fuel. Carl W. Hall.
Government Institutes, Rockville, Md., 1981. xvi,
268 pp., illus. $35.

Blood: Gift or Merchandise. Towards an Interna-
tional Blood Policy. Piet J. Hagen. Liss, New York,
1982. xiv, 232 pp. $29.50.

Bones and Joints in Diabetes Mellitus. S. Forgacs.
Nijhoff, The Hague, 1982 (U.S. distributor, Kluwer
Boston, Hingham, Mass.). 188 pp., illus. $28.50.
Series in Radiology, vol. 4

Brain Stem Control of Spinal Mechanisms. Pro-
ceedings of a symposium, Lund, Sweden, Nov.
1981. Bengt Sjolund and Anders Bjorklund, Eds.
Elsevier, New York, 1982, xviii, 524 pp., illus.
$110.50. Fernstrom Foundation Series, vol. 1.

Business and Technical Writing Cookbook. How to
Write Coherently on the Job. T. M. Georges. Illus-
trated by Jane Marcus. Syntax, Boulder, Colo.,
1983. vii1, 244 pp. Paper, $9.95
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