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Analytical Cytology. Methods for study- 
ing cellular form and function. Robert 
C. Mellors, Ed. Blakiston Div., Mc-
Graw-Hill, New York-London, 1955. 
xi + 5 11 pp. Illus. $15. 

Acquaintance with most of the nine 
topics covered in this textbook is essential 
to an appreciation of modern cytological 
research. Subtitled "Newer methods for 
studying cellular form and function," the 
subjects under the heading "Optical 
spectral region" are "Cytophotometry" 
by A. W. Pollister and L. Ornstein, 67 
pages, 127 references; "Histochemical 
staining" by A. B. Novikoff, 48 pages, 
354 references: "Phase-contrast. interfer- 
ence-contrast and polarizing microscopy" 
by R. Barer, 87 pages, 171 references; 
"Ultraviolet microspectroscopy" by J. I. 
Nurnberger, 37 pages, 158 references; 
and "Fluorescence nlicroscopy" by 0.W. 
Richards, 28 pages, 208 references. Under 
methods using other forms of radiation 
are "Electron microscopy" by C. C. 
Selby, 67 pages, 190 references; "Radio- 
autography" by P. J. Fitzgerald, 43 pages, 
89 references; "Historadiography" by A. 
Engstrom, 26 pages, 51 references; and 
"X-ray diffraction" by G. Oster, 20 
pages, 46 references. 

Written for biologists, these presenta- 
tions of principles and methods have a 
minimum of physical and mathematicnl 
formulation. The topics closest to clas-
sical cytology (and with the greatest 
current numbers of publications) are 
presented in greatest detail, with the 
treatment of x-ray diffraction reduced to 
elementary principles. Originally cover- 
ing developments through 1952, the man- 
uscripts have been revised immediately 
prior to publication to include outstand- 
ing work into 1955. 

A particularly lucid account of the 
theory and practice of phase and inter- 
ference nlicroscopy is presented by Barer 
with the aid of simple geometry. Micro- 
spectrophotometry is dealt with in two 
sections with emphasis (for the visual) 
on practical details by Pollister and Orn- 
stein. and ifor the ultraviolet) with zm 
objedtive cr'itical evaluation of 'principlrs 
by Nurnberger. After a brief statement 
on methods in electron microscopy, Selby 
gives a valuable summary of the major 
n~orphological findings on tissue cells. 

Most of the remaining subjects have been 
presented earlier in monograph or re-
view form; but, in addition to the con-
venience of their collection in one vol-
ume, the work of the editor can be 
admired for scaling the length of indi-
vidual presentations and their technical 
level to meet the interests and capacities 
of a wide biological audience. 

W11~1.1Ahi L. DOYLE 
Department of Anatomy, 
Ciniversity of Chicago 

Studies of Biosynthesis of Escherichia 
coli. Publication 607. Richard B. Rob- 
erts, Dean B. Cowie, Philip H. Abel- 
son, Ellis T .  Bolton, and Roy J. Brit-
ten. Carnegie Institution of Washing-
ton, Washington, D.C., 1955. xiv + 521 
pp. Illus. Paper, $2.50; cloth, $3. 

This is a rather unique book. I t  re-
ports the studies of one laboratory on 
primarily one strain of bacteria, E. coli 
B. There are occasional studies for com- 
parative purposes on yeasts, Neurosfiora, 
and sometimes Chlorella. About 10 per- 
cent of the book is devoted to the zeneral 
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methods, particularly to those involving 
radioactive tracers. This is followed by a 
section on permeability of the cell wall, 
first to inorganic ions, then to organic 
substances. 

From the distribution of the isotopes, 
it is concluded that not only inorganic 
ions are easily diffusible but everv or-
ganic compound used, including glu-
cose-1-phosphate and fructose- 1,6-diphos- 
phate. This conclusion that the cell wall 
is unable to exclude small molecules 
leads to the supposition that the cell wall 
is a mere morphological boundary and 
that the protoplasm is in direct contact 
with the environment. This is curious, 
since a variety of other studies would 
have led one to suppose differently. E. 
coli is shown to be capable of incorpo- 
rating CO, into the aspartic-glutamic 
system, arginine, purines, and pyrimi-
dines; acetate into lipids, leucine, and 
the Krebs cycle. Similarly paths are 
traced for glucose, amino acids, formate, 
formaldehyde, and so forth. This mate- 
rial occupies possibly half of the book, 
some of it scattered throughout. 

The authors then attempt, with a good 
degree of success, to integrate this infor- 
mation. There are discussions of varia-
tions in metabolism caused bv ada~ta t ion  , L 

to different energy sources, and there is 
a study of extracellular products of me-
tabolism. There are detailed discussions 
of the role of the Krebs cycle, the syn- 
thesis of the glutamic-aspartic families of 
amino acids (in which proline, arginine, 
lysine, homoserine, threonine, methio-
nine, and isoleucine are included), the 
syntheses of other amino acids, complete 
with charming family pictures (the aro- 
matics, the pyruvic family, and the serine 
family). There is a long and fascinating 
section on nucleic acid synthesis and per- 
haps too long a section on sulfur metabo- 
lism. This is followed by a chapter on 
the mechanism of isotopic competition, 
and then by a masterly summary, par- 
ticularly from the kinetic viewpoint. 
There is an extensive, pertinent bibliog- 
raphy attached. 

Aside from detailed and intricate me- 
tabolic pathways, it appears that in at- 
tempting to explain why compounds sup- 
plied externally do not behave identically 
with those formed bv the cell. the im- 
portant conclusion is reached that the 
endogenous compounds are not indeed 
identical with the external material (the 
acetyl coA and acetate system being a 
model) and that this applies to virtually 
all the materials studied. Although this 
is not an exactly new concept, it is here 
clearly formulated, experimentally sup- 
ported, and extended to include sub-
stances not usually considered in this 
light. This is a stimulating and valuable 
hook, a careful and detailed experimen- 
tal consideration of a limited area E. 
coli B, which may indeed prove large 
enough at that. 

WAYNEW. UIIBREIT 
Defiartment of Enzyme Chemistry, 
Merck Institute for Therapeutic 
Research 

Mechanisms of Microbial Pathogenicity. 
Fifth symposium of the Society for 
General Microbiology. J. W. Howic 
and A. J. O'Hea, Eds. Cambridge 
Univ. Press, New York, 1955. x + 333 
pp. $5. 

The 16 papers by British and Ameri- 
can authors in this fifth symposium of 
the Society for General Microbiology 
constitute an impressive compilation of 
ideas on the disease-producing capacities 
of selected bacteria, protozoans, and 
fungi that infect man, animals and 
plants. The  breadth of the area covered 
is great, but bringing together data and 
ideas from fields that are related but 
commonly held at  arms length (for ex- 
ample, bacteriology and protozoology) 
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is sti~nulatillg and should provoke new 
investigations. T h e  first paper b) A. A. 
Miles on "The meaning of pathogcnic- 
ity," as its title implies, is preoccupied 
with definitions. T h e  remainine authors " 
do not alnays conform to his suggestions 
on the use of the terms pathogcnzc and 
virulent, but little confusion results. T h e  
ideas expressed in Thcobald Smith's 
nhilosonhic classic Parasltzsm and Dzs-
case are alluded to repeatedly. I t  is, how- 
ever, by no means clear that these ideas 
have had an important impact in the 
field-at least so far as the contributions 
to the prescnt volume are concerned. 

As might be expected, understanding 
of the mechanisms of action of specific 
toxins, ~vhether in plants or  animals, is 
better understood than the invasive mani- 
festations of microorganisms, and excel- 
lent Ixogress is being made from this 
a ~ p r o a c h .  This is exemplified in the 
chapter by Smith and Keppie on patho- 
genesis of anthrax and in the chapters 11)' 
Wood and by Brian on the role of toxins, 
whether enzymes or small molecular sub- 
stances, in certain plant diseases. T h e  
discussion of the relative importance of 
lycornarasmin and pectic enzymes in 
tomato wilt is particularly instructive. 

Somewhat questionable statements oc- 
cur in a few places. For example, on 
page 34 it is stated that the somatic 
antigen of Siz. shigae is protective against 
the disease, and on page 187 the im-

nu no logical response to infection is de- 
scribed in terms so mechanistic that they 
can hardly be accepted as constituting a 
valid generalization. 

This book is strongly recommended to 
those interested in the pathogenic prop- 
erties of microorganisms. 

COLIN l I .  ~/IACL,EOD 
Departincnt of Microbiology, 
Nctw York University 
College of Medicine 

Philosophy and Analysis. A selection of 
articles published in Analysis, 1933-40 
and 1947-53. hIargaret hlacdonald, 
lid. Philosophical Library, Neu lYork, 
1954. viii + 296 pp. $7.50. 

Philosophy and Analysis consists of 37 
articles, all except trv0 of M-hich had been 
previously published in Analysis between 
1933 and 1940 and between 1947 and 
1953. Analysis has played a unique role 
in publishing short articles on precisely 
defined philosophical questions and in 
offering an exchange of views among like- 
minded philosophers. Unfortunately, its 
limitcd circulation made reference diffi- 
cult; hence, the present collection fills an  
important gap, not only for technical 
rvorkers in this field, but also for educated 
laymc.11, rvho are here provided ~v i th  more 
\,ariety and continuity than is available in 

any single issue of such a highly special- 
ized journal. This cultivatioll of small- 
scale, rather than large-scale, philoso- 
phies has bcerl quite fruitful. As a result 
there has been a tendency for philoso- 
phers to concentrate on separate proh- 
lcms in contrast to their previous proce- 
dure of issuing pronouncements about the 
whole universe. 

A very helpful introduction is provided 
by hlargaret hlacdonald, editor of 
Analysis. She undertakes to clarify the 
special outlook or attitude represented 
by this journal, which is concerned pri- 
marily with philosophical analysis and 
the application of the method of logical 
analysis to philosophic problems. She 
points out that this concept xvas intro-
duced by Moore and Russell and later 
rxtended by TVittgenstein. 

In  general, the idea is "that philosophi- 
cal problems might be solved by a better 
understanding of the meaning of lan-
quage." I n  other words, "To find out 
\<-hat a sentence means or a proposition 
asserts one must deduce those other 
propositions upon ~vhich its truth de-
pends." This iq related to Russell's Plin- 
ciple of ~icquaintancc-namely, "Ebcr) 
pronosition ~vhich u e  call understand 
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must be ( ompos?d wholly of constitueqtc: 
xvith rvhic h Tve are acquainted." All thi? 
ic in line with lfoore's Defence of Corn-
mon Sense, "That Tve understand and 
lzl10~1'  for certain the truth of many state- 
ments of ordinary life, though we do not 
k11ou their anallsis " Moore's position 
ruav be rtatcd, "TO be understood, n 
philosophical statement, or problem, 
must be explained in ordinary. that is. 
kno~vn philosophically technical lan-
suase. \2:heii so explained: one will find 
that the problem concerned can be 
solved. or sho'rvn to be soluble, which is 
a kind of solution, only by careful exami- 
nation of the uses of certain rvords in 
oridnarv contexts." 

In  this connection there has been con- 
siderable i~~fluencc by Tyittgenstein and 
members of the T'ienna qroup throuqh 
their principle of verifiabi1it)-namely, 
"A propo~ition is significant if it is logi- 
call) posuible that it should be verified 
b) one reporting an experience. . . . If not 
so verifiable, a proposition is either anal) -
tic tautologist or nonsensical, \ \hich in- 
cludes metaphysical " Usuallv one "dors 
not so much tr) to answer philosophical 
questions or solbe philosopliical pro',lems 
a% ask in what sense of 'auestlon' and 
'problem' they are questions and prob- 
lems and ~ v h a t  sort of answer would 
satisfy those M-hom they puzzle." I t  is sig- 
nificant that analytic philosophy has con- 
centrated on certain problems rvhile com- 
pletely i ~ n o r i n g  others. Thus the present 
collection is concerned with questions in 
logic and epistemology-that is, problemc: 
such as ~neaning, knowing, truth, and 
probability. 

There is included an article on "Thc 
relationship between philosophy and p ~ y -  
chology" and also one on "Ethics." Proh-
ably most interesting to the general 
reader are some papers that appeared in 
1939 dealillg ~v i th  dialectic materialism 
as presented by speakers from both sides. 

Although recognizing the value of lin- 
guistics per se and of semantics in gen- 
eral, the average scientist may well 1001; 
askance a t  this kind of approach, which, 
however, may be justified as an  attcmpt 
to present a unified and coherent ~vord  
description of experiential ideas. 

RAYMONDJ. SF,EGLK 
National Sciencc Forlndalion 

Linearized Theory of Steady High-Sp-ed 
Flow. Cambridge monogr, on me-
chanics and applied mathematicq. G. 
N. Tl'ard. Cambridqc Cniv. Preis, 
New York, 1955. xv + 243 pp. Illus. $6. 

This book is a s)stcmatic and coherent 
account of the bas~s  of linearized theory 
of steady f l o ~  I t  is written in a careful 
and scholar11 style. T h e  approach to the 
subjrct matter is f o l m d  in the srnw that 
qeneral methods are studied first and the 
y~ecia lcases extracted and in t h l t  formal 
mathematics 1s used to deducc vll the 
theorems and representation formula< 

T h e  hook IS d~bidcd into three part\ 
' General theor) ," "Special rl~ethod<," 
"Slender body theory." Chapter 1 pre- 
sents the assumptions (perfect gas, in- 
viscid fluid),  exact equations under tho.? 
assumptions, and derivation of linear-
ized equations. Chapters 2 and 3 give 
general solutions for subsonic (Laplace 
equation) and supersonic (wave equa- 
tion) florvs in terms of the basic element?, 
sources, vortices, and so forth, and inte- 
gral formulas. domains of depcndencr, 
and so on. Chapter 4 ,an  especially 
interesting chapter, discus~~es usually 
troublesome points of the theory, such 
as boundary conditions, formulas for 
ol~er-all forces, including the cffcct of 
~ingularities a t  edges, nonuniformitie? of 
a p ~ r o x i n ~ a t i o nat  iniinity, and also fl0~1' 

reversal theorcms. 
Chapter 5 presents a brief account 

of the zpplication of the methods of 
Chapter 2 to sub-onic ~ving theory. I n  
Chapter 6 the methods of Chapter 3 are 
applied to supersonic will9 t h ~ o r y .  T h r  
lifting problem is treated in detail by 
the method of Evard and Kracilsllchi- 
kova, using characteristic coordinates 
and the source representation. In  Chnp-
ters 5 and 6 no specific examples are 
worked out. 

Chapter 7 presents the theory of lin- 
earizcd supersonic conical fields follorv- 
ing Goldstein and \Yard and applies it 
to flat M-ings. Chapter 8 covers those ap- 
plications of operational methods to 
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