
Nerve Cells 

The Molecular Properties and Evolution of 
Excitable Cells. C. J. DUNCAN. Pergamon, 
New York, 1967. 265 pp., illus. $11. In- 
ternational Series of Monographs in Pure 
and Applied Biology, Zoology Division, 
vol. 35. 

A 'by-product of the success of mo- 
lecular biology in the field of genetics 
is the urge to fit other varieties of data 
into the same bed by Procrustean 
analogy. The author of this book seeks 
a unified "explanation" of the processes 
that result in the phenomenology of 
excitable membranes and particularly 
of those that develop bioelectric re- 
sponses. One of the few aspects of his 
approach that I consider to 'be valid is 
the adoption .of my classification of 
excitable membranes into three varie- 
ties of functionally differentiated com- 
ponents: an electrically inexcitable 
input component (receptive or postsyn- 
aptic), an electrically excitable, con- 
ductile, middle component, and a 
secretory output element. 

The author's thesis is that all these 
different membrane components oper- 
ate through a common, "molecular bio- 
logical" mechanism. The permeability 
of the input membrane "is governed 
by . . . a mechanoenzyme ATPase 
system . . ." (p. 134), in which "the 
energy of the stimulus is used to pro- 
duce a modification in the dynamic 
interaction between ATP and the ATP- 
ase enzyme system of the excitable 
membrane" (p. 101). Furthermore, "ba- 
sically the same system operates in 
both [input and conductile compo- 
nents] for the control of cation-perme- 
ability, namely a mechanoenzyme sys- 
tem with ATPase and nonspecific 
cholinesterase properties" (p. 138). 
However, "It is proposed that the 
permeability system of the axon is 
not modified by an enzymic mechanism, 
but that the flow of current displaces 
inhibitory calcium ions from binding 
sites on the ATPase at the membrane 
pores . . ." (pp. 153-54). "The same 
ATPase-ChE enzyme complex is re- 
sponsible for the control of release of 
transmitters at the output component" 
(p. 189). It is also suggested that RNA- 
controlled turnover of adenosine tri- 
phosphatase may be the basis of learn- 
ing and memory. 

As to the evolutionary aspects, the 
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all have very similar properties .... 
Although these ATPases at first sight 
seem to be engaged in very different 
tasks, we can see that all probably de- 
pend on their ability to change their 
molecular configuration (to be 'contrac- 
tile') as a function of the supply of en- 
ergy-rich phosphate. . . . The number 
of molecular possibilities for producing 
movement was limited, but, by a num- 
ber of subtle modifications and spe- 
cializations of the mechanoenzyme sys- 
tem probably present in the simplest 
animals, it has evolved to serve a varie- 
ty of functions" (pp. 193-94). 

As a consequence of ever-widening 
comparative studies, most electrophysi- 
ologists are developing considerable re- 
spect for the reactive possibilities of 
living cells and are beginning to deal 
with the fact that the cell and its mem- 
brane systems form a complex of struc- 
tures with complex functions. The sim- 
plistic, generalized approach of this 
book indicates that the author has not 
grasped these complexities. For exam- 
ple, he adopts a commonly held view 
regarding the "inhibitory" role of cal- 
cium in spike electrogenesis (adding a 
"molecular-biological" twist by endow- 
ing calcium with a role in interactions 
between adenosine triphosphate and 
adenosine triphosphatase; see p. 154). 
However, in the spike electrogenesis of 
some neurons and muscle fibers cal- 
cium plays the same role as does sodi- 
um in other cells. Under some condi- 
tions, in the squid axon, this "inhibi- 
tory" cation can even generate spikes. 
It seems pointless to provide a more 
detailed critique of the text and the 
thesis. 

Electrophysiological and pharmaco- 
logical methods make it possible to 
discern and to describe fairly precisely 
many differences in membrane proper- 
ties of different cells and even in dif- 
ferent components of the same cell. 
However, neither electron microscopy 
nor neurochemistry is at present capa- 
ble of detecting, let alone of specifying, 
the different molecular structures that 
must underlie differences in membrane 
properties. In point of fact, therefore, 
we have no specific information about 
the molecular structure of the cell mem- 
brane, nor about molecular details as to 
its reactive components. Speculations 
that may lead to experiments are of 
course valuable, but a vague faith in 
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tual approach the book nevertheless de- 
scribes and discusses many varieties of 
data that would be of interest and some 
profit to most readers. The scope of 
data cited is indicated by the fact that 
a text of only 205 pages is documented 
with 33 pages of references. 

HARRY GRUNDFEST 
College of Physicians and Surgeons, 
Columbia University, New York City 

Studies in Tectonics 

Gravity, Deformation and the Earth's 
Crust, as Studied by Centrifuged Models. 
HANS RAMBERG. Academic Press, New 
York, 1967. 224 pp., illus. $11. 

This is a delightful and timely little 
book that cannot help stimulating a 
wide range of earth scientists. The 
author, who is a leader in the field 
of model simulation of tectonic phe- 
nomena, uses a large-capacity centri- 
fuge to duplicate in a scale model the 
effects of gravity in the earth. By 
"spinning up" appropriately scaled mod- 
els which consist initially of flat-lying 
but unstably stratified layers, he is able 
to study the evolution of salt domes, 
batholiths, the rise of magma, and the 
sinking of heavy masses. In the proc- 
ess, he generates many secondary ef- 
fects such as buckling, rifting, over- 
thrusting, rim synclines, doming, trans- 
form faulting, and many more that are 
remarkably similar to geologic phenom- 
ena. The blow recently dealt to verti- 
cal tectonics by ocean floor spreading 
could tend to make one forget the im- 
portant role of gravity and buoyancy 
in worldwide tectonics. Ramberg stress- 
es the importance of heterogeneous 
convection, where melting or other 
phase changes, rather than thermal ex- 
pansion, provide the buoyancy neces- 
sary to initiate the motion. The reviewer 
agrees with Ramberg that the density 
reduction caused by partial melting in 
the low-velocity zone of the upper man- 
tle has profound tectonic implications. 

The photographs of the scale-model 
results are the heart of the book, but 
the simple mathematical treatments of 
the dynamics of layered viscous solids 
in the appendix are also extremely 
useful. It is hard to see how a modern 
course in tectonics can be taught with- 
out the use of this book as a comple- 
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