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BOOK REVIEWS 

Histopathologic Technic and Practical Histochemistry. 
By R. D. LILLIE, A.B., M.D., Medical Director, U. S. 
Public Health Service; Chief, Pathologic Anatomy 
Service, Clinical Center, National Institutes of Health; 
and Chief, Laboratory of Pathology and Pharmacology, 
National Institute for Arthritis and Metabolic Diseases. 
The Blakiston Company, Inc., 575 Madison Avenue, 
New York 22, N. Y. 1954. ix + 501 pp. 16 X 24 cm. 
Price, $7.50. 

The change in title of this new edition of a book published 
previously under the mime "Histopathologic Technic" re
flects the increasing importance of chemistry for a discipline 
that has remained one of the last hunting grounds of the 
empiricist. This is essentially a practical manual in which 
procedures and reagents employed by many generations of 
histolOgists for the demonstration of tissue components are 
listed and sometimes evaluated. The chemical basis of the 
reactions that often carry time-honored but very confusing 
names is considered only occasionally. The book begins 
with a brief survey of the available tools and general pro
cedures; subsequently, it discusses the several groups of 
tissue constituents, such as proteins, nucleic acids, lipids, 
pigments and enzymes, then takes up tissues offering special 
problems, e.g., connective tissue fibers, nerve cells, bac
teria, and ends with a useful list of buffers. 
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Introduction to the Chemistry of Enzymes. By K E I T H J. 
LAIDLER. McGraw-Hill Book Company, Inc., 330 West 
42nd Street, New York 36, N. Y. 1954. ix + 208 pp. 
16 X 23.5 cm. Price, $5.00. 

This book, as the author states in the Preface, is intended 
to convey the fundamental elements of enzyme chemistry 
to those not requiring a more detailed knowledge, and has 
been written especially for the biologist and the physical 
chemist. There are nine chapters and an Appendix con
taining additional enzyme data in tabular form. The 
topics covered in the chapters are as follows: General 
Characteristics of Enzymes; The Kinetics of Enzyme 
Reactions; The Proteolytic Enzymes; Other Hydrolytic 
Enzymes and Phosphorylases; The Oxidative Enzymes; 
Catalase and Peroxidase; Splitting, Transferring, and 
Isomerizing Enzymes; The Inactivation of Enzymes; 
and The Mechanism of Enzyme Action. 

There are a number of references to specific statements in 
the book in the form of footnotes, in addition to a general 
bibliography at the end of the book which is divided into 
sections corresponding to the various chapters. The 
footnote references are considerably more numerous in some 
chapters than in others. 

Although the general aims of the author appear to have 
been carried out, the book does suffer from the presence of a 
number of misleading statements or errors, most of which 
could easily be corrected. The major portion of these 
which have been detected by the reviewer are as follows. 

On page 4-5 it is stated that proteins do not readily move 
from one place to another in biological systems. On page 6 
it is stated that certain enzymes have been shown to be 
pure enzymes (pure proteins probably is what is meant) . 
In the discussion of trypsin on page 36, it is stated that there 
is no change in molecular weight in the conversion of t ryp-
siuogen to trypsin. On page 37, it is stated that an a-
aminodicarboxylic acid in the L configuration must occur 
as one member of the peptide linkage hydrolyzed by pepsin; 
but on page 40, substrates are given which do not meet this 
requirement. Obviously the requirement should not have 
been stated on page 37 as a necessary one. On page 86, 
it is stated that succinic dehydrogenase causes direct transfer 
of two hydrogen atoms from succinic acid to diaphorase. 

On page 133 it is stated that freezing an enzyme solution 
generally deactivates the enzyme. In spite of the reference 
cited, this statement is not of general validity. On page 139, 

the term denaturation is applied to the fibrous type of protein. 
Although the definition of denaturation admittedly is not 
yet precise, it seems doubtful to the reviewer whether this 
term should be applied at all to proteins of the fibrous type. 
On pages 140-143, the claim is made that the activities of 
the epsilon amino group of lysine, the guanidinium group 
of arginine, the gamma carbbxyl group of glutamic acid and 
the "be ta phenol" group of tyrosine, among others, increase 
markedly during denaturation. It would be desirable to 
state in what manner the activities increase, and to cite the 
supporting evidence, if possible. 

On pages 160-161, it is stated that the electrical conduc
tivity is a measure of the number of hydrogen ions in solu
tion. On page 169, it is stated that there is a transfer of 
two hydrogen atoms from lactic acid to coenzyme I by lactic 
dehydrogenase. In view of the modern work on the mech
anism of this reaction, which shows that one of the hydro
gens becomes a proton and is transferred to the solution, this 
statement at least is misleading. 

In addition to these isolated statements that need correc
tion, there are places where the discussion could be strength
ened. On page 90, the material on the diaphorases seems 
rather weak and the distinction between diaphorases and 
cytochrome reductases could be clarified considerably. On 
page 101, in the discussion of L-amino acid oxidase, no men
tion is made of the L-amino acid oxidase of snake venom, 
which is a highly purified enzyme. On page 125, it is stated 
that in the conversion of glycogen to lactic acid there is one 
ATP molecule lost and four gained, with a resulting net gain 
of three. This statement of course is perfectly true, but it 
should be added that the ultimate substrate for glycolysis is 
glucose, and that in proceeding from glucose to lactic acid 
there is a loss of two ATP molecules, with a resulting net 
gain of only two. The last sentence concerning this matter 
on page 125 is definitely erroneous. 

Certain of the author's concepts have been included in 
the text which may not be very generally accepted. The 
mechanism proposed by him for protein denaturation based 
on studies with pepsin, whereby a number of protein mole
cules are assumed to interact in the denaturation process, 
appears to the reviewer to be incompatible with certain facts, 
such as the denaturation caused in some cases by high dilu
tion, and the protection against heat denaturation afforded 
by added protein. Moreover, why should molecules which 
must repel each other, such as those of pepsin in solutions 
of pH higher than 2, tend to enter cooperatively into the 
denaturation process? The idea of a flow of electrons in an 
enzyme from an attached substrate to a distant prosthetic 
group, which is presented as a phenomenon of likely occur
rence, is not apt to meet with general acceptance. On the 
other hand, the theory of a bifunctional catalytic action of 
the proteolytic enzymes on hydrolyzing esters and amides, 
which is presented in the chapter on the mechanism of en
zyme action, appears rather attractive. 

The best chapter in this book for the elementary reader 
seems to the reviewer to be the one on the kinetics of en
zyme reactions, in spite of the statement by the author in 
the Preface that the treatment might be too elementary for 
some readers. Although the Michaelis-Menten kinetics 
do not exactly follow the usual pattern, they are very clearly 
presented and should easily be grasped by an elementary 
student. I t might be desirable, however, to add something 
more about the practical methods used for determining en
zymes. 

Finally, in a text of this sort directed in part toward the 
biologist, it seems to the reviewer as though a short section 
on the methods used in isolating enzymes could profitably be 
added. Also for the benefit of the biologist, it might be 
desirable, if revisions appear, to add more factual material 
about the various types of enzyme inhibitors, including the 
immunochemical antienzymes. 

This book seems to fill a gap between the chapters on en
zymes in the various textbooks of biochemistry and the more 
advanced and specialized texts on enzyme chemistry. It is 
written in a clear and simple style and avoids burdensome 
discussions of topics requiring extensive background mate-
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rial on the part of the reader. Except for reservations con
cerning the above-mentioned errors, it will probably fulfill 
the author 's aim of conveying the broad fundamentals of 
enzyme chemistry to the beginner in a relatively painless 
manner. The format and printing is very acceptable, and 
there are few if any typographical errors. 
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Silage Fermentation. By A. J. G. BARNETT, B . S C , Ph.D., 
F.R.S.E., Lecturer in Agricultural Biochemistry, Uni
versity of Aberdeen. Academic Press, Inc., Publishers, 
125 E. 23rd Street, New York 10, New York. 1954. 
x + 208 pp. 14.5 X 22 cm. Price, $5.00. 

The author has succeeded in his primary purpose " . . . . t o 
present to the student a review of the whole question of si
lage largely in relation to its interest as a subject of scientific 
s tudy ." Within the scope of approximately 200 pages he 
has presented in good form and style pertinent information 
relating to silos as well as to the production, physical na
ture, chemical composition, biochemical processes and nu
tritional value of silage. The coherent discussion on silo 
construction, silage processes and silage utilization is supple
mented throughout the nine chapters by 53 tables of data, 
five drawings, ten photographs and thirty-five graphs. 

More than 400 references to the original literature are 
cited with as few as 22 and as many as 92 appended to each 
chapter. In keeping with the author's emphasis upon silage 
practices and experimentation in Scotland, Finland and 
some other European countries only about one fourth of 
the references selected refer to developments in other world 
areas. In a section entitled Bibliography the following three 
companion books are listed as authoritative works: (1) 
S. J . Watson, "The Science and Practice of Conservation," 
Grass and Forage Crops (2 vols.), London, 1939, (2) S. J . 
Watson and A. M . Smith, "Silage," London, 1951, and (3) 
R. O. Whyte, "The Production and Utilisation of Silage," 
Aberystwyth, 1949. Three other useful treatises not men
tioned by Barnett are: (1) H . E. Woodnan and A. Amos, 
"Ensilage," Bull. No. 37, Ministry of Agriculture and 
Fisheries, London, 1949 and (2) J . A. S. Watson, "Grass 
Drying," Bull. No. 157, Ministry of Agriculture and Fish
eries, London, 1953, and (3) Grass, in the "Yearbook of 
Agriculture," U. S. Dept. of Agriculture, Washington, 
D. C , 1948. Additional research reports on grass and 
silage not included in the author's book have been pub
lished particularly in the bulletins of experiment stations 
in the Netherlands, Japan, Czechoslovakia and the United 
States. 

An outstanding feature of the book is found in Chapters 
7 and 8 where clear directions are given for sampling and 
drying silage and for the determination of pH, total nitro
gen, soluble nitrogen, protein, protein digestibility, oil, fiber, 
ash, total hydrolysable carbohydrate, lactic acid, volatile 
and non-volatile organic acids, lignin, nitrate, nitrite, as
corbic acid, carotene, calcium, phosphate, magnesium, 
sodium, potassium and amino acids of silage. Chromato
graphic procedures are described for the determination of 
amino acids and volatile fatty acids. 

A glossary of nine terms and five pages of index are given 
at the end of the book. 

Present-day understanding of silage fermentation is ex
pressed in the following statement by the author in his 
Introduction. 

"Compared with what remains to be discovered, little is 
really known about the true composition of grass and the 
modes of biosynthesis of the different recognized compo
nents of the material. Even less is known of these matters 
in the case of silage because there we have the original 
complex state of affairs confused by not only one but many 
different biochemical processes. Thus, as will appear in the 
text, we can at this stage merely hazard a guess sometimes 
as to what happens during the fermentation, basing that 
guess on what is, perhaps, incomplete knowledge of the 
basic facts about the initial c rop ." 
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The Vitamins: Chemistry, Physiology, Pathology. Volume 
I. Edited by W. H. SEBRBLL, Jr., Director, National 
Institutes of Health, Bethesda, Maryland, and ROBERT 
S. HARRIS, Department of Food Technology, Massachu
setts Institute of Technology, Cambridge, Massachusetts. 
Academic Press, Inc., Publishers, 125 East 23rd Street, 
New York 10, N. Y. 1954. xiii + 676 pages. 16 X 
23.5 cm. Price, $16.50. 

This book is the first of a 3-volume series. The editors 
point out in their preface that clinical manifestations of vita
min deficiencies and their treatment have not been pre
sented in detail, as they have been covered in other publica
tions. Methods of vitamin assay are discussed in some 
cases only briefly for the same reason. "The Vitamins" 
will provide an invaluable reference book for those con
cerned primarily with the chemistry and biochemistry of 
vitamin A and the carotenes, ascorbic acid, vitamin BJ2 and 
biotin. 

No single chapter has been handled in its entirety by one 
author; however, the volume does not suffer from undue 
repetition. The four chapters have 21 contributors. The 
extensive bibliography will be of aid to the student of nutri
tion who wishes to consult original papers. The complete
ness of the coverage is attested by the more than 500 refer
ences on vitamin B12 alone. The isolation of this vitamin 
was announced only in 1948. 

An innovation is the inclusion of sections on the indus
trial production of the several vitamins. 

I t is unfortunate that any book in the field of nutrition is 
unavoidably outdated by the time of publication. This 
volume is no exception, for most of the papers cited were 
published prior to 1953. 

The editors are to be congratulated in enlisting the co
operation of so many outstanding contributors both from 
this country and abroad. 
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Crystal Structures. Index to Organic Compounds. By 
R. W. G. WYCKOFF. Interscience Publishers, Inc., 250 
Fifth Avenue, New York 1, N. Y. 1954. 33 pp. 20 X 
25 cm. Price (this is part of subscription to Section I I I ) . 

This index to the previously issued (and reviewed1-2) 
chapters dealing with the structures of organic compounds 
further enhances their value. 

(1) J. Donohue, THIS JOURNAL, 74, 5554 (1952). 
(2) M. L. Huggins, ibid., 75, 6089 (1953). 
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Advances in Cancer Research. Volume II . Edited by 
J E S S E P. GREENSTEIN, National Cancer Institute, U. S. 
Public Health Service, Bethesda, Maryland and ALEX
ANDER HADDOW, Chester Beatty Research Institute, 
Royal Cancer Hospital, London, England. Academic 
Press, Inc., Publishers. 125 E. 23rd Street, New York 10, 
N. Y. 1954. xi + 530 pp. 16 X 24 cm. Price, $11.00. 

The editors are to be congratulated on this, the second 
volume of the series, since it maintains the high aims and 
standards set by the first. About half of the volume is 
concerned with carcinogenesis and contains chapters 
entitled, " T h e Reactions of Carcinogens with Macro-
molecules" by Peter Alexander of the Chemistry Depart
ment, Imperial College, London, England; " T h e Chemical 
Constitution in Carcinogenic Activity" by G. M . Badger 
of the Chemistry Department, University of Adelaide, 
Australia; "Carcinogenesis and Tumor Pathogenesis" 
by I. Berenblum of the Department of Experimental 
Biology, Weizmann Institute of Science, Rehovoth, Israel; 
"Ionizing Radiations and Cancer" by Austin M. Brues, 
Argonne National Laboratory, Lemont, Illinois, and "The 
Role of Viruses in the Production of Cancer" by C. Oberling 
and M . Guerin, Institute for Cancer Research, Seine, 
France. The first two chapters listed are of particular 


