
son why the former should not be in- 
corporated systematically into the con- 
ceptual framework in the same way as 
the latter. A generally similar argument 
applies to the variable of stratification, 
in my opinion, although its analytic 
status, perhaps, is less clear. An advan- 
tage of this procedure is that variables 
which have the same logical status are 
not assigned different analytic weight; 
at the same time, the scheme requires 
the systematic examination of variables 
whose interaction with kinship may be 
of a high order of significance. Finally, 
it seems to me that cross-cultural com- 
parisons which specify the character of 
the economic and stratification ,varia- 
bles in addition to the politico-jural do- 
main of Fortes would yield more pre- 
cise statements of similarities and dif- 
ferences in kinship structure leading, in 
turn, to classificatory insights which 
could entail further refinement of the 
conceptual framework. 
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Crossing the boundary of two re- 
lated-but often compartmentalized- 
fields, this collection of essays on the 
methodological heritage of Newton has 
a message for both the historian and 
the philosopher of science. The mes- 
sage is twofold: (i) that the history 
and philosophy of science are in many 
ways concerned with the same question 
(fundamentally, "What is science?"); 
and (ii) that from their different stand- 
points practitioners of each field have 
a lot to tell those of the other. 

Neither historians nor philosophers 
should be surprised to learn that New- 
ton's influence extends far beyond the 
confines of science per se to the broad- 
er realms of methodology and philoso- 
phy. One of the major themes uniting 
this collection of essays is the docu- 
mentation of that influence. The essays 
of F. E. L. Priestley, John W. Davis, 
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lowing his death. The most striking im- 
pact, as one might expect, resulted from 
Newton's introduction of force into 
the conceptual framework of science, 
and from his concomitant disavowal 
of hypotheses. Buchdahl argues-and 
the theme is implicit in the other essays 
mentioned-that the introduction of 
force (in modem language, a theoreti- 
cal term) ultimately resulted in a 
change in the metaphysical description 
of the physical world. Explanations 
were no longer restricted to the terms 
of the orthodox mechanical: philosophy, 
matter and motion, but could also be 
couched in terms of various attractive 
and repulsive forces. Such a change of 
conceptual framework is bound to have 
had far-reaching significance. Eigh- 
teenth-century discussions of space, mat- 
ter, method, knowledge, and God's role 
in the physical world all followed di- 
rectly from Newton's introduction of 
forces. 

As the essays of Hanson and Feyer- 
abend reveal, Newton's influence in the 
philosophy of science extends beyond 
the 18th century up to present discus- 
sions of the structure of science. Con- 
temporary discussions between the 
traditional positivistic philosophers of 
science (Hempel, Nagel, Reichenbach, 
et al.) and the new breed of philoso- 
phers (Hanson, Feyerabend, and Kuhn) 
can be viewed as yet further examina- 
tion of Newtonian methodology. Does 
science proceed from neutral facts to 
general theories that represent con- 
tinually closer approximations to the 
truth, as the "classical empiricists" 
(Feyerabend's phrase for the Newton- 
ians) would have us believe? Or would 
the scientific endeavor be more appro- 
priately described in other terms en- 
tirely? For example, Feyerabend argues 
that perhaps there do not exist any 
neutral (theory-free) facts to serve as 
a starting point. Perhaps some radically 
different description of science is 
needed. 

Whatever the outcome of this de- 
bate-probably the most significant 
discussion taking place in the history 
and philosophy of science today-the 
debate raises the perennial question of 
the interrelation between the history 
and philosophy of science. The essays 
of Hanson and Feyerabend illustrate 
how deeply the historians and philos- 
ophers can affect each other, if they 
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insights into the nature of science can 
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be gleaned, insights which simply do 
not arise in more traditional philosophy 
of science which, at best, simply uses 
history as a convenient source of 
examples. The historians likewise stand 
to gain from this mutual relevance, a 
fact evident from the influence of the 
new philosophy of science on the think- 
ing of historians of science. The whole 
issue of the role of conceptual frame- 
works (paradigms) in determining the 
characteristics of science in a given 
era-an issue clearly evident in the 
more purely historical essays in this 
volume-would not arise in the absence 
of serious philosophical thinking on the 
part of the historians. 

In addition to the intrinsic value of 
the essays themselves in unraveling his- 
torical and philosophical questions re- 
garding the methodology of science, 
this collection raises broader questions 
concerning the direction in which the 
field seems to be heading. From either 
point of view, it should be of interest 
to anyone seriously interested in the 
nature of science. 

The utility of this interesting book 
is somewhat diminished by the absence 
of an index. 

MARGARET J. OSLER 
Department of General Science, 
Oregon State University, Corvallis 

Possible Biological Models 
Fish in Research. A symposium, Vermil- 
lion, S.D., Nov. 1968. OTTO W. NEUHAUS 
and JOHN E. HALVER, Eds. Academic 
Press, New York, 1969. xii, 312 pp., illus. 
$8.50. 

The participants in this symposium 
were asked to look at their areas of 
research and consider "what unique 
information of biochemical and physi- 
ological processes can be gained by 
using fish as experimental animals." 
As expressed in the welcoming address 
the challenge was "not so much to 
review what is known concerning fish, 
but to determine how studies on fish 
can yield unique insights into biochem- 
ical and physiological phenomena." 
The 16 contributions are grouped ac- 
cording to four major topics: cancer, 
metabolism, genetics, and nutrition. 

Although some of the authors are 
content to review their own recent re- 
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ings arising from research on fish and 
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tems for fundamental biological stud- 
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ies. This seems to be particularly true 
for the contributions in the section 
Topics in Cancer. Here it is stressed 
that several environmental factors have 
been implicated as important agents in 
carcinogenesis among vertebrates, in- 
cluding fish, where hepatomas, epithe- 
lial papillomas, and other neoplasms 
have now been studied. Fish offer sev- 
eral advantages for the experimental 
investigation of cancer: their total en- 
vironment can be readily altered; they 
are poikilothermic and growth and 
metabolism often depend on temper- 
ature; growth is normally slow and 
often continues throughout life; large 
numbers of animals can be obtained 
from a single mating. Except for 
melanomas in killifish hybrids, epithe- 
liomas in catfish, and hepatomas in 
trout, there is little detailed work on 
neoplasms in fish, and the comparative 
approach may prove to be very pro- 
ductive. Parallel comments can be 
made with respect to the other topics 
considered. 

Even though some of the contribu- 
tors did not deal with the specific 
question raised by the sponsors of the. 
symposium, each of the authors is a 
leader in his field, and these reviews of 
recent findings should prove valuable 
to comparative biochemists, physiol- 
ogists, and geneticists. This book is a 
useful addition to the fisheries liter- 
ature. Moreover, it may direct the at- 
tention of some scientists working on 
the higher vertebrates to novel systems 
for comparative study; at the same 
time it provides worthwhile reviews of 
the literature in the areas considered. 

WILLIAM S. HOAR 
Department of Zoology, University of 
British Columbia, Vancouver 

Proteins and Small Molecules 

Multiple Equilibria in Proteins. JACINTO 
STEINHARDT and JACQUELINE A. REYNOLDS. 
Academic Press, New York, 1969. xii, 396 
pp., illus. $15. Molecular Biology. 

The understanding of the factors 
governing the interaction of proteins 
with small molecules is of central im- 
portance in enzymology, immunology, 
pharmacology, and diverse other areas 
of study. The appearance of a book 
that attempts a synthesis of the knowl- 
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ticular interest. This is a well-written 
compendium dealing with those com- 
pounds for which multiple binding sites 
on proteins have been observed. This 
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category encompasses the interaction of 
proteins with hydrogen ions, detergents, 
urea, guanidine, organic solvents, hy- 
drocarbons, dyes, and metal ions. The 
major strength of the book lies in the 
clear treatment of the thermodynamics 
of complex formation and in the ex- 
ploration of the practical aspects and 
pitfalls of the various methods used 
for the determination of binding iso- 
therms and hydrogen ion titration 
curves. The extensive reference lists 
should prove to be of considerable help 
to those who are interested in protein- 
small-molecule interactions. 

The authors account with some suc- 
cess for the stabilizing and cooperative 
unfolding effects of certain ligands in 
terms of the interplay between the for- 
ces involved in complex formation and 
those responsible for maintaining the 
native protein structure. In this context, 
it is interesting to note that the more 
recent studies have forced little revision 
of the mechanisms of protein denatura- 
tion elegantly presented by Kauzmann 
in 1954 (in The Mechanism of Enzyme 
Action, W. D. McElroy and B. Glass, 
Eds., Johns Hopkins Press). 

Not unexpectedly, considerations of 
binding phenomena involving bovine 
and human serum albumins dominate 
the discussion. However, despite an 
abundance of experimental data, few 
satisfying answers to the questions as 
to the nature of the binding sites and 
the apparent "configurational adapt- 
ability" of these proteins have been 
provided. The suggestion that "com- 
pared to other proteins, the surface of 
bovine serum albumin contains many 
hydrophobic patches or sites, and . . . 
fewer or smaller stabilizing clusters will 
be found in the interior of the molecule" 
has considerable appeal. 

Specific complexes of antibodies with 
antigens, or of enzymes with cofactors, 
substrates, or inhibitors, are excluded 
from detailed consideration as not rep- 
resentative of multiple equilibria. One 
would be more readily reconciled to 
this arbitrary restriction if the authors 
adhered to it fully. Thus, specific com- 
plexes involving enzymes are examined, 
but in a purely descriptive and frag- 
mentary manner, with little use of the 
results of recent x-ray crystallographic 
studies. 

Aside from hydrogen ion equilibria, 
the attempt to interpret multiple equi- 

category encompasses the interaction of 
proteins with hydrogen ions, detergents, 
urea, guanidine, organic solvents, hy- 
drocarbons, dyes, and metal ions. The 
major strength of the book lies in the 
clear treatment of the thermodynamics 
of complex formation and in the ex- 
ploration of the practical aspects and 
pitfalls of the various methods used 
for the determination of binding iso- 
therms and hydrogen ion titration 
curves. The extensive reference lists 
should prove to be of considerable help 
to those who are interested in protein- 
small-molecule interactions. 

The authors account with some suc- 
cess for the stabilizing and cooperative 
unfolding effects of certain ligands in 
terms of the interplay between the for- 
ces involved in complex formation and 
those responsible for maintaining the 
native protein structure. In this context, 
it is interesting to note that the more 
recent studies have forced little revision 
of the mechanisms of protein denatura- 
tion elegantly presented by Kauzmann 
in 1954 (in The Mechanism of Enzyme 
Action, W. D. McElroy and B. Glass, 
Eds., Johns Hopkins Press). 

Not unexpectedly, considerations of 
binding phenomena involving bovine 
and human serum albumins dominate 
the discussion. However, despite an 
abundance of experimental data, few 
satisfying answers to the questions as 
to the nature of the binding sites and 
the apparent "configurational adapt- 
ability" of these proteins have been 
provided. The suggestion that "com- 
pared to other proteins, the surface of 
bovine serum albumin contains many 
hydrophobic patches or sites, and . . . 
fewer or smaller stabilizing clusters will 
be found in the interior of the molecule" 
has considerable appeal. 

Specific complexes of antibodies with 
antigens, or of enzymes with cofactors, 
substrates, or inhibitors, are excluded 
from detailed consideration as not rep- 
resentative of multiple equilibria. One 
would be more readily reconciled to 
this arbitrary restriction if the authors 
adhered to it fully. Thus, specific com- 
plexes involving enzymes are examined, 
but in a purely descriptive and frag- 
mentary manner, with little use of the 
results of recent x-ray crystallographic 
studies. 
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the changes in the distribution of con- 
formational forms that the protein can 
assume at different ligand concentra- 
tions. Clearly, these factors will differ 
from one protein to another. Ultimate- 
ly, the understanding of protein-small- 
molecule interactions, as well as the 
interpretation of the thermodynamics 
of complex formation, requires knowl- 
edge of the details of the interaction 
at the atomic level. Such information is 
available for a limited number of cases, 
principally those of enzyme-inhibitor 
complexes, or unproductive complexes 
of enzymes with substrates. Considera- 
tion of these complexes falls beyond 
the deliberately restricted scope of this 
book. 

ALEXANDER N. GLAZER 
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The author of this book has set 
himself the task of introducing students 
in biology, biochemistry, bacteriology, 
and the premedical sciences to the 
chemistry and biology of viruses. The 
book is also intended to help research 
workers in these fields broaden their 
specialization. As the author mentions 
in the preface, he has handled the ma- 
terial in a fairly elementary manner,, 
avoiding especially higher mathematics 
and physics. 

As tools of the molecular biologist, 
the geneticist, the biochemist, and more 
recently the immunologist, viruses have 
often been as well studied as the sys- 
tems they are being used to explore. 
Assembling this information into a read- 
able book is a worthwhile venture, and 
Fraenkel-Conrat has succeeded in near- 
ly accomplishing the objective that he 
set for himself. 

The book includes the methods used 
in isolation and purification of both 
viruses and subviral components and 
contains excellent chapters on the prop- 
erties of viral proteins and nucleic 
acids, a subject on which the author is 
a recognized authority. A good back- 
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ground in biochemistry, however, is 
helpful in understanding these chapters. 
The relation of subviral structure to 
function is well described, as is the 
replication of plant and bacterial vi- 
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