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Bioenergetics 
THE main effort of research in bio
energetics, as shown by a glance 
through a journal such as Biochimica 
et Biophysica Acta Bioenergetics, is at 
present devoted to the biochemical 
details of energy transfer in mito
chondria, chloroplasts and bacteria. 
However, underlying these processes 
are the basic physical principles 
embodied in the laws of thermo
dynamics (from which the concept of 
energy is derived), and quantum 
mechanics. These principles are the 
subject of Foundations of Bioenergetics 
(Academic: New York and London; 
$26.50; £17.20), by Harold J. Morowitz. 

The teaching (or rather the learning) 
of thermodynamics always seems to 
entail special difficulty. It is as if a 
deep gulf divides the majority of 
humankind who are baffled by, or 
ignorant of the subject, and those who 
feel they understand it. Morowitz leads 
the way across this gulf with con
fidence, carefully explaining where all 
the postulates of this strange discipline 
come from. Statements are punctuated 
by (definition), (empirical generalisa
tion), (postulate) or (conclusion). The 
introduction of the method follows the 
conventional way of physical chemistry; 
steam engines and information theory 
both feature in the description of 
entropy. The treatment is quite 
rigorous. Biologists may be daunted by 
the variety of mathematical methods 
that are used, from calculus to Boolean 
algebra, but these are all given some 
introduction. 

The book then continues into 
statistical mechanics, approached from 
a quantum mechanical viewpoint. 
Frequent references are made to the 
relevance to biological systems, from 
cells to ecosystems. The power of 
thermodynamics and statistical mech
anics lies in their ability to draw wide
ranging and sometimes unexpected 
conclusions on topics such as the origin 
of life. In a section, "Life at absolute 
zero", he notes that "structure is the 
result of where the molecules [in a 
living system] are located, and function 
is a description of where they are 
going". From this, and the observation 
that simple life forms can survive 
freezing to very low temperatures, we 
are forced to the conclusion that the 
process of originating living material 
reduces to a problem of synthetic 
chemistry. Finally, it must be admitted, 
however, that there are severe limita
tions to the applicability of equilibrium 
thermodynamics (or 'thermostatics') to 
biological systems which are in a state 
of flux, and the later chapters cover 
fluctuating systems and the approaches 
to irreversible thermodynamics. These 
too have their limitations, caused by 
the complexity and non-ideal behaviour 
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of living systems, but the book provides 
a good introduction to these potentially 
useful methods. 

In the 15 years since the publication 
of Lehninger's classic monograph The 
Mitochondrion (W. A. Benjamin: New 
York and Amsterdam), there have been 
considerable advances in our under
standing of this organelle. These are 
documented in many books for the 
specialist and symposium proceedings, 
but it is surprisingly difficult for under
graduate students to obtain a straight
forward overview of the present state 
of the subject. Mitochondria: Structure, 
Function and Assembly (Longman: 
London and New York; £3.75), by 
Peter A. Whittaker and Susan M. 
Danks, is designed to fill this gap. In 
price and length it is the sort of book 
that students of biology and bio
chemistry are likely to buy and read 
through. In condensing a large amount 
of research data, however, inevitably 
some of the excitement is lost. In read
ing the section on the mechanism of 
coupling between respiration and 
phosphorylation, there is only a faint 
echo of the spirited debate that has 
enlivened the Biochemical Congresses 
of the past ten years. The three major 
hypotheses are described and their 
merits are discussed; and it is con-

Membrane 
functions 
Membranes and their Cellular Func
tions. Second edition. By J. B. Finean, 
R. Coleman and R. H. Michell. Pp. 
157. (Blackwell Scientific: Oxford and 
London, 1978.) Paperback £4.80. 

OPENING the first edition of Membranes 
and their Cellular Functions was a 
great surprise as one found the excel
lent cartoons by T. A. Bramley. The 
authors are doing a valuable service in 
showing the reade·r that scientists are 
not deadly serious data-processing 
robots. We should also remember that 
students need some light relief during 
the work of absorbing the great mass 
of information presented to them. The 
sympathetic attitude of the authors 
also comes over in the text; they are 
not trying to impress with their 
sophistication but are simply and 
clearly telling the reader about bio
logical membranes. 

The first edition was excellent for 
supplementary reading but I felt that 
some of the more molecular aspects 
received rather scant treatment. In this 
new edition, although the original 
material and style has been retained, 
the subject matter has been re-arranged 
and not only brought up to date but 
considerably expanded, particularly in 
the molecular aspects. For example, 
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eluded that Mitchell's chemiosmotic 
theory is the most acceptable explana
tion of the available data (a conclusion 
recently endorsed by the Nobel com
mittee). Oxidative phosphorylation may 
be the keystone of mitochondrial func
tion; but despite the attention devoted 
to it recently we should not forget that 
many metabolic processes take place 
within the organelle, and here these 
are accorded their due weight. 

The book is divided into five 
chapters: structure and isolation of 
mitochondria; tricarboxylic acid cycle 
and fatty acid oxidation; oxidative 
phosphorylation; transport across mem
branes; and mitochondrial assembly. 
The descriptions are punctuated by 
brief details of experimental methods, 
and general references for further 
reading are given at the end of each 
chapter. Advanced students may find 
that they need a more comprehensive 
set of references and will need to 
plunge into the specialist literature. 
However, this is a well balanced 
account, up-to-date and without frills. 
It should be a bestseller. 
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membrane structure and composition, 
mechanisms of solute movement 
across membranes-including the ion
translocating A TPases, energy coup
ling by ion gradients, neuro- and 
hormonal transmitters, and recognition 
responses-are now fully described. 
The result of this revision is the ideal 
book to cover the membrane section 
of a first- or second-year course in bio
chemistry, physiology or cell biology. 
It fills a gap at this particular level; 
Harrison and Lunt's Biological Mem
branes (Blackie: Glasgow and London, 
1975) and Quinn's The Molecular 
Biology of Cell Membranes (Mac
millan: London, 1976) being more 
detailed and suited to final-year courses, 
whereas Davies's Functions of Bio
logical Membranes (Chapman and 
Hall: London, 1973) is rather 
elementary and now somewhat dated. 

Our second-year students will be left 
in no doubt that they should read this 
book. Any students who have not 
encountered a course on membranes 
should read it in the long vacation 
before a final-year course in bio
chemistry, physiology or microbiology. 
Excellence does not mean perfection 
and there are, of course, some faults. 
What is called the Nernst equation 
(p86) is really the Henderson equation 
for diffusion potentials; the Nernst 
equation for equilibrium potentials is 
not given. This omission may explain 
the misconception on p75 where it is 
stated that the distribut·ion of Rb+ ions 
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