
platform for accelerated research on 
these insects in the future. Each of the 
contributors has made it clear that his 
special topic offers abundant opportu- 
nities for young entomologists who 
wish to concentrate on a group of in- 
sects that are both economically im- 
portant and exceptional in the intel- 
lectual challenge they provide. 

E. O. WILSON 
Biological Laboratories, Harvard 
University, Cambridge, Massachusetts 
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The increasingly successful applica- 
tion of the methods of modern cell biol- 
ogy to nervous tissue strengthens the 
view that we may eventually bring to 
bear upon the brain, in spite of its be- 
wildering complexity of structure and 
function, the full power of modern biol- 
ogy with its sophisticated grasp of bio- 
synthetic processes, ultrastructure, and 
genetic control. This book provides a 
good insight into cell biological ap- 
proaches to some of the central prob- 
lems of neurobiology. 

The volume begins by considering the 
phenomenon of axonal flow .and the 
more general question of the sites of 
biosynthesis of proteins and other 
macromolecular constituents of the neu- 
ron. P. A. Weiss reviews the history of 
axonal flow studies and introduces the 
reader to the now widespread observa- 
tion that there are at least two distinct 
rates of axonal flow, separated by one 
or two orders of magnitude. S. H. 
Barondes describes the slow flow of 
soluble protein synthesized in the cell 
body to nerve endings in the mouse 
brain. J. Zelena describes with the elec- 
tron microscope the rapid accumulation 
on both sides of .a crushed portion of 
nerve of vesicular and other particulate 
elements. This observation, also re- 
ported by A. Dahlstrom, raises the im- 
portant question whether there is nor- 
mally some reverse flow of material to- 
ward the cell body. However, in agree- 
ment with the view that most material 
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ceases. Dahlstrom's paper emphasizes 
three other aspects of axonal flow in 
sympathetic nerves: (i) different proteins 
constitute the fast and the slow flow; (ii) 
peripheral and central nerves appear to 
differ by more than fivefold in the rate 
of fast axonal flow, and this difference 
is related to the amount of material in 
the synaptic field that must be replaced; 
(iii) the cell body may have to manu- 
facture its own content of fast-flow 
material in as little as two hours. The 
papers of both Weiss and F. O. Schmitt 
consider the mechanism of axonal flow. 
Weiss describes the limitations imposed 
on the choice of a mechanism by hydro- 
dynamic considerations. Schmitt sug- 
gests a "sliding vesicle" model for fast 
axonal flow which attributes a central 
role to the neurotubules that are found 
in axons. Direct evidence for this mech- 
anism is provided by Dahlstrbm, who 
shows that colchicine, which depoly- 
merizes the microtubules, does block 
the rapid movement of noradrenaline 
storage granules. 

As to the question of cellular sites 
of macromolecular synthesis, B. Droz 
and H. L. Koenig describe the kinetics 
of biosynthesis of protein in the neuron 
soma by means of electron microscopic 
autoradiography. A. Edstrim presents 
evidence that there is three times as 
much RNA in the goldfish Mauthner 
cell axon as in the cell body, and that 
newly synthesized protein and RNA ap- 
pear in the axon even in the absence of 
the cell body. Barondes describes the 
rapid appearance in nerve endings from 
whole mouse brain of macromolecules 
labeled with glucosamine, which he at- 
tributes in part to local modification of 
preexisting glycoproteins. 

One of the major advances in cellular 
neurobiology has been the success in 
isolating synaptosomes, pinched-off 
nerve endings with some postsynaptic 
membrane frequently attached. A sec- 
ond major topic of this volume is the 
biochemical organization of such syn- 
aptic endings. The contributions of 
R. M. Marchbanks and of M. Israel 
and J. Gautron describe the localization 
of acetylcholine, choline acetylase, and 
acetylcholineesterase in isolated synaptic 
endings. Dahlstrim reviews the general 
organization of the noradrenergic neu- 
ron and nerve endings; her paper serves 
to emphasize both the similarities and 
differences in the organization of cho- 
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amines in synaptic endings which con- 
tain dense core vesicles. E. DeRobertis 
describes the isolation of the "junctional 
complex" that is thought to contain the 
receptors for chemical neurotransmit- 
ters on the postsynaptic membrane and 
presents evidence that'the receptors are 
proteolipids. 

A third major topic of this book is 
treated under the heading Functional 
Implications of Synaptic Ultrastructure. 
E. G. Gray presents correlative evidence 
that round vesicles and tight synaptic 
junctions are characteristic of excita- 
tory nerve endings and that flattened 
vesicles indicate certain types of inhibi- 
tory contacts. N. Chalazonitis examines 
the interaction of vesicles with the unit 
membrane of the nerve endings. K. 
Akert and K. Pfenninger describe a 
staining procedure with bismuth iodide 
which shows clearly the material lying 
on both sides of the synaptic junction 
and within the junction itself. J. Szenta- 
gothai and J. Hamori emphasize the 
dendritic aspect of synaptic junctions 
and describe dendritic "spines" and 
"digits." 

The ultimate .aim of much neurobio- 
logical investigation is to examine en- 
vironmentally induced alterations in the 
structure and biochemistry of the nerv- 
ous system, and this is the final topic of 
the volume. M. J. Cohen describes the 
striking changes in RNA of the neuron 
soma of cockroach thoracic ganglia 
which accompany nerve section and 
shows how this has provided a mapping 
procedure for this nervous system as 
well as led to fascinating cross-innerva- 
tion experiments. R. Levi-Montalcini 
and J. S. Chen describe the behavior 
of the embryonic cockroach nervous 
system in organ culture, showing in 
particular the interaction of growing 
neuron cell bodies and nerve fibers with 
glial cells, which suggests some kind of 
functional interdependence. J. Szentago- 
thai and J. Hamori describe ultrastruc- 
tural changes in synaptic complexes 
which accompany visual deprivation, 
crossed cerebellar atrophy, and post- 
natal destruction of cerebellar granule 
cells. G. Filogamo describes histological 
and chemical alterations in nerves ac- 
companying intestinal hypertrophy and 
interference with neuromuscular devel- 
opment. H. Hyden and P. Lange de- 
scribe alterations in amino acid incor- 
poration and in the electrophoretic pat- 
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cation of a symposium of this kind runs 
the risk of making the book out of date. 
However, this volume has the distinct 
advantage of providing a unique syn- 
thesis of the ultrastructural and bio- 
chemical aspects of a limited range of 
interrelated topics. Because of this inter- 
relation, it is particularly unfortunate 
for the reader that this book does not 
have a subject index. Nor does the book 
contain any discussion, and the refer- 
ences are given without titles or full 
pagination. In spite of these shortcom- 
ings, the volume is of considerable value 
both as an introduction to the field for 
the novice and as an important source 
of information and reference material 
for the specialist. 

BRUCE S. MCEWEN 

Rockefeller University, 
New York City 
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