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The reviewer is gratified to read in the preface that , in 
subsequent editions, more specialized assistance will be 
obtained for detailed revision of particular sections and 
chapters. This set of volumes is so interesting and useful, 
and contains such a wealth of information that one is re
luctant to mention any specific points of minor criticism. 
The section on a "radioactivity room" is written entirely in 
terms of radium, although a later chapter mentions in de
tail numerous radioisotopes. The excellent chapter on 
vitreous silica does not mention silica spring balances. 
The reviewer is particularly astounded to find in Volume 
I, page 477, that gas heated thermostats are still described 
in detail. I t is noted that the electron microscope is not 
mentioned. The section on X-ray analysis is hopelessly 
out of date, and the subject of electron diffraction is not in
cluded. However a paragraph of 7 lines on the subject of 
neutron diffraction has been added a t the end of Chapter 
VII . A more comprehensive index would make the vol
umes more useful. Despite these and other minor matters 
of omission and commission, the reviewer believes that 
every student of physical chemistry should be familiar 
with these volumes, and it is strongly recommended that 
they should be on the shelves of every library. The ex
cessive cost will doubtless deter individual ownership. 
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The reviewer's first contact with the subject matter of 
this book occurred some twenty years ago when, while tak
ing an advanced course in physical chemistry, he first heard 
of the exciting advances being made by Eyring, Morse, 
London and others toward reaching the goal of theoretical 
chemistry: to predict from first principles the absolute rate of 
chemical reactions. At that time both students and staff 
were particularly stimulated by the success these workers 
were having in the analysis and estimation of specific reac
tion rates for such relatively simple processes as the decom
position of gases (HCl, HBr) and the ortho —* para hydrogen 
conversion. Since Farrington Daniels was in charge of the 
course, inevitably, speculation turned on whether applica
tion ever would be made to biological systems. In view of 
the complexity of such systems, most of us thought not— 
at least in our lifetime. Yet, in less than a decade, Eyring 
and Steam could publish not merely a paper but a review 
on the application of the theory of reaction rates to proteins, 
and a few years later Johnson, Eyring and their collabora
tors were furnishing a series of contributions that dealt with 
absolute reaction rates as applied to such a definite biologi
cal process as bioluminescence. Why were we so mis
taken in our doubts? 

Aside from the operation of what a colleague terms the 
fourth law of thermodynamics—given two alternatives, one 
is more likely to choose the false one—it seems that the unex
pected application by the authors and others in attacking 
biological reactions rests on the philosophy of their ap
proach. Since in a sense this philosophy is the raison 
d'etre of this book, it might be informative to consider it as 
they have phrased it: " I n theory a t least, all the chemical 
and physical processes which molecules enter into are now 
calculable from first principles. Processes in living organ
isms seem to be no exception. . . . In applying absolute rate 
theory to specific reactions, using established values for the 
properties of the reactants, the calculations necessary to 
predict the rate of even the simplest reactions are extensive 
and complicated. In biological reactions the rate is ulti
mately controlled by enzymes and other proteins having 
such complex structure and high molecular weight that it is 
not feasible to calculate the absolute rates from first prin
ciples. The same theory applies, however, to complicated 
as well as to simple reactions and can be used to gain a clearer 
insight into the mechanism of biological processes. In many 
cases, for example, it is profitable to visualize the biological 

process in terms of potential energy surfaces. In any case 
the quantitative variation in rate with such factors as tem
perature and pressure is to be interpreted on the basis of 
the modern theory ." 

To illustrate and document such a point of view is the 
purpose of this book; to accomplish this, the authors have 
collected and organized most of the significant studies. In 
spite of their regret that limitations in space and time did 
not allow inclusion of separate chapters on such topics as 
photosynthesis and ionizing radiations (not entirely neg
lected, however), the result is a voluminous monograph of 
762 pages of text (including about 250 illustrations), 84 
pages of bibliography (over 1000 references) and 18 pages 
of subject index. Since it is not practical, even if one were 
competent, to comment on more than a fraction of the spe
cific items discussed in this volume, consideration of its 
general organization appears to be more useful. 

Of the 14 chapters, the initial one, simply called Introduc
tion, is to me the most valuable and impressive. In the 
short space of 42 pages the authors have supplied an ex
cellent abstract of the rest of the book. The theory of re
action rates with particular emphasis on the concept of the 
"activated complex" (intermediate compound, transition 
state) is developed, and the necessary mathematical aspects 
briefly indicated. Application of the theory to typical bio
logical processes is then explored. The remainder of the 
volume is essentially a documentation and extension in 
depth of the material outlined in this introduction. First, 
the theory is rigorously defined and details supplied in a 
series of chapters dealing with thermodynamics (12 pages), 
classical mechanics (7 pages), quantum mechanics (27 
pages), statistical mechanics (13 pages), culminating in the 
exposition of the calculation of absolute rates (22 pages). 
These chapters may well prove to be the most attractive 
feature of the book for the chemist as they present in con
densed form some of the more abstruse aspects of chemical 
theory. They provide a welcome review for those who 
studied this material some time ago and should be helpful 
for the present-day student seeking a simplified presenta
tion. The biochemist, and certainly the specialist in other 
branches of biology, is likely to find this section tough. 
Dr. Eyring, who, I suppose, is responsible for this material, 
has done an excellent job of logical presentation of compli
cated matters, but there are limits to what can be done in 
this direction. Most biologists would do well to concen
trate on the chapter dealing with thermodynamics (as this 
is the minimum essential) and skip the others, secure in the 
knowledge that the mathematical and other manipulations 
necessary for obtaining the final equations have been ade
quately handled by competent practitioners. 

The remaining chapters are devoted to biological applica
tions. Merely to enumerate representative examples will 
suffice to illustrate the scope of the treatment: biolumines
cence; effect of temperature and pressure on enzymes and 
other proteins; reversible and irreversible protein denatura-
tion; respiratory processes in bacteria; cell division; action 
of inhibitors on enzyme systems; action of drugs; narcosis; 
disinfection; diffusion through membranes; and at the end, 
two stimulating chapters by Pollisar that deal with the 
physical chemistry of cell irritability, of nerve impulse and 
of muscle contraction. To single out any of these for spe
cial mention would reveal only the bias of the reviewer; 
obviously, this one would like particularly those dealing 
with bioluminescence and enzyme theory. 

What, then, can be concluded as to the effectiveness of this 
somewhat awe-inspiring volume? First, it is certainly the 
definitive work in the field; the authors have been leaders 
in providing both theory and experiment for its develop
ment. Second, a real service has been supplied by collecting 
together between two covers the diverse contributions that 
necessarily have appeared in all types of physical and bio
logical journals. Whether this collective effort with its vast 
expenditure of time and energy will convince the skeptics or 
reach those hitherto unfamiliar with these developments is 
not so clear. The reviewer is well aware of the unfairness 
to both author and publisher of criticizing a book on the 
grounds that this is not what he would have written had he 
been the author. These authors evidently wanted an en
cyclopedic volume, and they have provided it. I t prob
ably will be a valuable addition to both chemical and biologi
cal libraries and will serve for many years as a useful ac
count of the development of this branch of biophysics and as 
a reference book for those that need detailed discussion of 
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both the mathematics and the experimental findings. But 
its size and cost will severely curtail its circulation among 
the very group that should have ready access to it—namely, 
present-day students who might thus be attracted to the 
field and provide the research for its continued development. 
With this comprehensive treatise available for consultation 
what is- now needed is a volume modest in size and price as 
a text or a usable reference book for courses in chemistry, 
physics, biochemistry, bacteriology, and other biological 
specialties. I t is suggested that chapter 1 (Introduction), 
chapter 2 (Thermodynamics) plus not more than 100 pages 
of varied biological applications abstracted from the last 
640 pages of the present volume would make such a book. 
True, this condensation would lack the detail and complete
ness of the present work, but one does not need to count all 
the swallows to be sure of summer. 
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Advances in Enzymology and Related Subjects of Bio
chemistry. Volume XV. Edited by F . F . NORD, Ford-
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1954. x + 547 pp. 16 X 23.5. Price, $11.00. 

This book is an excellent addition to this distinguished 
series of reviews. In addition to articles on various indi
vidual enzyme systems, this volume contains two general 
reviews on the mechanism of enzymatic reactions. The 
first of these "The Mechanism of Oxidoreduction" by S. J . 
Leach is concerned with the manner in which electrons, ions 
and radicals participate in the reaction between substrate, 
enzyme and coenzyme. Among the topics discussed in this 
article are heterogeneous catalysis, the role of the protein 
moiety as an electron or photon semiconductor, and studies 
with isotopes, enzymes and enzyme models. The second re
view, "Mechanism of Action of Hydrolytic Enzymes" by 
H. Lindley deals in a critical fashion with present theories 
of enzyme action, the evidence for them, and the limitations 
of available experimental methods. A third article by 
Rene Wurmser is entitled "Thermodynamics of Immuno
logical Reactions." Three articles dealing with carbohy
drate metabolism also are presented. These include "Al
ternate Pathways of Glucose and Fructose Metabolism" by 
E. Racker, "Enzymatic Mechanisms in the Citric Acid 
Cycle" by S. Ochoa, and "Enzymatic Synthesis of Poly
saccharides" by M . Stacey. The second of this group of 
reviews includes a discussion of fumarase, the condensing 
enzyme for the formation of citrate, and the oxidation of a-
ketoglutarate. Closely allied to these articles on carbo
hydrates is a review "Chemistry and Metabolism and Scope 
of Action of Pyridine Nucleotide Coenzymes" by Singer and 
Kearney. Other chapters in this book are "Urea Synthesis 
and Metabolism of Arginine and Citrulline" by S. Ratner, 
"Thiaminase" by A. Fujita, "Rennin and the Clotting of 
Mi lk" by N . J . Berridge, and "Structure of the Tobacco 
Mosaic Virus and Its M u t a n t s " by G. Schramm. The book 
contains a complete author and subject index of the present 
volume and a cumulative index of authors of reviews and 
titles of reviews. The format and printing of this book are 
excellent, and it contains only a few typographical errors. 
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