
of data. An attempt has been made to 
achieve a balance between theoretical 
papers and experimental ones. The au- 
thors are deeply interested in the mecha- 
nism of evolution and particularly pri- 
mate and human evolution. Ever since 
Darwin the issue of human evolution has 
seemed so important that authors have 
tried to run before they could walk and 
have confused philosophical issues that 
could not yet be approached scientif- 
ically with the few issues that might be 
so approached. As its title indicates, this 
volume is not immune to the tendency to 
go too far too soon. "Molecular Prima- 
tology" would have been a more de- 
scriptive, though less appealing, title. 

Grand generalization and controversy 
continue to be the mark of literature on 
evolution. Even in the most observa- 
tionally oriented parts of the book a-feel- 
ing that the authors are in a hurry is 
conveyed. This of course makes for 
lively reading, if not for careful, in- 
controvertible argument. The issue of 
the rate of change of protein molecules 
and its relevance to the rate of morpho- 
logical evolution pervades the book. 
Each step is a matter of controversy. Is 
there a "molecular clock"? Has the rate 
of protein evolution changed dramatical- 
ly in later primate evolution? Can we 
from modern codogenic sequences infer 
the sequences of species that form an- 
cestral branch points? If so should we 
use the principle that the smallest pos- 
sible number of changes have occurred 
(maximum parsimony), or should we use 
some more subtle statistical approach? 
The fact that the past events are not now 
measurable (and may never be) fuels 
all the controversies. Fortunately, the 
"neutralist" versus "selectionist" con- 
troversy is present here only as occa- 
sional dying embers. Much of what is 
said in the book about codogenic se- 
quences will have to be rethought now 
that determinations of hemoglobin mes- 
senger RNA and structural gene se- 
quences have shown that very few of the 
possible synonymous codons are ac- 
tually used. 

The evolution of the DNA sequences 
is touched on lightly in this volume for 
the good reason that little is known about 
it. In a short chapter Jones reviews 
measurements of certain satellites in hu- 
man and higher primate chromosomes. 
There is an interesting chapter (by 
Hilschmann and 14 coauthors) on the 
evolution of antibody specificity, with 
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The book ends with a long philosophi- 
cal chapter by Zuckerkandl, full of he- 
nomenology, ideas, and possibilities, 
that pays little heed to the matter of veri- 
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fication or falsification by measurement. 
A major idea is that "progressive evolu- 
tion" is based on the existence of only a 
limited number of possible variant states 
of the system of gene regulation. I am 
not sure "progressive evolution" is a 
scientific concept, but I am sure we don't 
know the prime source of variation in 
evolution and don't know the mecha- 
nism or system of gene regulation, nor 
can we guess whether the system has 
few or many states that could occur as a 
result of frequent genomic changes. 

On the current state of theoretical evo- 
lutionary work as described in this vol- 
ume I quote higher authority: the Red 
King acting as judge in Alice in Wonder- 
land. The phrase "Red King hypothe- 
sis" is used by Moore (chapter 7) to de- 
scribe maximum parsimony, in full 
knowledge (I assume) of the Red King's 
best line: "If there's no meaning in it," 
said the King, "that saves a world of 
trouble, you know, as we needn't try to 
find any." 

ROY J. BRITTEN 
Kerckhoff Marine Laboratory, 
California Institute of 
Technology, Corona del Mar 92625 
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New York, 1977. Vol. 1, Determinants of the 
Availability of Nutrients to the Brain. xii, 324 
pp., illus. $25. Vol. 2, Control of Feeding Be- 
havior and Biology of the Brain in Protein- 
Calorie Malnutrition. x, 314 pp., illus. $25. 

Nutrition and the Brain. RICHARD J. WURT- 
MAN and JUDITH J. WURTMAN, Eds. Raven, 
New York, 1977. Vol. 1, Determinants of the 
Availability of Nutrients to the Brain. xii, 324 
pp., illus. $25. Vol. 2, Control of Feeding Be- 
havior and Biology of the Brain in Protein- 
Calorie Malnutrition. x, 314 pp., illus. $25. 

The field that properly comes under 
the heading of "nutrition and the brain" 
may be divided into one large subsection 
and two much smaller ones. The large 
one is concerned with underutrition and 
the developing brain. Its subject is of evi- 
dent importance in a world in which the 
great majority of children are, to our 
shame, suboptimally fed, and at a time of 
life when their brains are passing through 
periods of demonstrable vulnerability to 
nutritional deprivation. One of the small- 
er subsections, both in volume of litera- 
ture and in numbers of affected individ- 
uals, is that part of adult clinical neurolo- 
gy which deals with certain specific 
syndromes of vitamin deficiency, mostly 
relating to members of the B group of vi- 
tamins. It is perhaps surprising, in view 
of the wide distribution of serious mal- 
nutrition, that these specific vitamin- 
deficiency neuropathies and encepha- 
lopathies are uncommon. It would be 
necessary to search the more erudite de- 
partments of neurology in our larger 
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medical centers to find examples of 
them, and they are not prevalent in Third 
World populations. The third subdivi- 
sion of research on nutrition and the 
brain is that stemming from recent im- 
portant discoveries made in part by the 
editors of the series of books these two 
volumes inaugurate: that fluctuating con- 
centrations of tryptophan and tyrosine in 
the bloodstream, due to fluctuating diet- 
ary intake, help determine concentra- 
tions of important biogenic amines, for 
which these amino acids are essential 
precursors, in the brain. The mechanism 
by which such effects occur and their bi- 
ological significance remain largely ob- 
scure, although they are potentially im- 
portant because of the supposed neuro- 
transmitter functions of the amines 
concerned. 

These three topics, developmental 
undernutrition, vitamin-deficiency neu- 
ropathies, and biogenic "aminology," 
might have been expected to occupy the 
pages of the present volumes in the ap- 
proximate proportion 90:5:5, but the 
relationship we actually find is nearer to 
25:18:10. Moreover, these subjects oc- 
cupy only about half the text, the re- 
mainder being devoted to subjects hav- 
ing only a tenuous relevance to "nutri- 
tion and the brain," notwithstanding the 
endeavor of the authors and editors to 
justify their inclusion. 

The less relevant chapters in many 
cases are of better quality than the oth- 
ers. The reviewer's task is therefore 
unenviable: he must criticize many of the 
relevant chapters for being poor and the 
good ones for not being relevant. Of 
course relevance is a relative matter. 
Practically all processes in the mamma- 
lian organism can be represented as ulti- 
mately controlled by the central nervous 
system, as destined themselves to con- 
trol it, or, often more reasonably, as 
components of a system whose parts are 
so interdependent as to render idle any 
speculation about which controls which. 
But the ubiquity of the brain in the natu- 
ral order of things should not exempt edi- 
tors from closer adherence to the title of 
their text. 

Always more difficult for editors is the 
achievement of uniformity in style and in 
level of presentation. In the present vol- 
umes we have explanations of what neu- 
rons and vitamins are and of the limita- 
tions of light microscopy when applied to 
the brain. None of the explanations 
would disgrace an undergraduate text, 
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the brain. None of the explanations 
would disgrace an undergraduate text, 
but these are postgraduate volumes, and 
there should be none among their in- 
tended multidisciplinary readership who 
need to be spoken to in such elementary 
terms. 
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In the first volume there is a fascinat- 
ing and detailed dissertation by Gaulin 
and Konner entitled "On the natural diet 
of primates, including humans." The 
subject is treated largely from the evolu- 
tionary point of view. The chapter is 
compendious and erudite (there are 342 
references) and is much more interesting 
than it would have been had it in fact 
been limited by the confines of its title to 
the primate order. It is required reading 
for all vegetarians. What it has to do with 
"nutrition and the brain," except in the 
general sense already discussed, is ob- 
scure. Similarly, the chapter "Cerebral 
nutrition and energy metabolism" by 
Sokoloff, Fitzgerald, and Kaufman, 
though a masterpiece, has very little to 
do with nutrition except in the general 
sense that the brain depends on glucose 
and at times can derive important 
amounts of energy from ketones. The 
discussion of the changing energy metab- 
olism of the brain during ontogeny, 
which has been allotted only one page 
out of the 50 the chapter occupies, might 
have been somewhat more rewarding, 
and the contents of the chapter as a 
whole were already available in many a 
more suitable context. The authors are 
among those who still believe it is the 
blood-brain barrier that restricts brain 
metabolism and is responsible for its id- 
iosyncracies. How do they know that the 

egg came before the hen? Pardridge's 
chapter on the availability of amino acids 
to the brain treats us to a repeat account 
of this elusive and probably mythical 
structure, with the difference that Par- 

dridge writes about it as if he knew 
where it is in precise morphological 
terms. His incursions into the metabo- 
lism of almost every other major organ 
and tissue take us even further from the 

general title of the work; and he is dog- 
matic about the manner in which the 
concentration of tryptophan in plasma 
determines the concentration in the 
brain, a subject about which there is still, 
properly, much controversy. 

The chapters by Ord6fiez on the avail- 

ability to the brain of folic acid, vitamin 
B12, and choline and by Dakshinamurti 
on B vitamins and nervous system func- 
tion are generally well written but in- 
clude yet another essay on the blood- 
brain barrier and a wealth of biochemis- 
try that will be of interest only to bio- 
chemists. 

Volume 2 opens with a voluminous 
chapter (145 pages with 827 references) 
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on the control of eating behavior. Long 
as it is, this chapter is short for the size 
of its subject; but some sorts of nutri- 
tionists and neurobiologists will find it 
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useful. Shoemaker and Bloom's chapter 
on the effect of undernutrition on brain 
morphology is a brave effort. It deals 
with what is probably one of the most 
important aspects of the whole subject, 
and the one genuinely important growing 
point, but the technical difficulties of 
quantitative neurohistology have so far 
prevented any substantial incursions into 
the pathology of brain growth. This is 
not the authors' fault. But they have pad- 
ded out their chapter with much under- 
graduate stuffing and a lot else about 
neurotransmitters that is not morpholo- 
gy; and they misunderstand and mis- 
represent the attitudes of your reviewer 
to a degree which, painfully aware as 
even he is of his own obscurities of 
thought and language, left him pale, 
trembling, and aghast. 

The last two chapters of volume 2, on 
the effects of protein-calorie malnutrition 
on biochemical aspects of brain devel- 
opment (Nowak and Munro) and on pro- 
tein-calorie malnutrition and behavior 
(Pollitt and Thomson), are both excel- 
lent. In spite of some oversimplification 
of the clinical syndromes of kwashiorkor 
and marasmus and their respective etiol- 
ogies (surprising coming from such dis- 
tinguished undernutritionists) Nowak 
and Munro's is an informative and au- 
thoritative summary of existing knowl- 
edge, though it has to do mainly with 
changes in brain chemical composition 
rather than with the processes of brain 

biochemistry. Pollitt and Thomson's 
chapter convincingly portrays the com- 
plexity of the task of evaluating environ- 
mental effects on developing human be- 
havior. Nutritionists and biochemists 
will do well to heed this complexity and 
pay it more respect, since it infinitely ex- 
ceeds that of their own already complex 
subjects. If behavioral scientists quarrel 
among themselves (and some will cer- 
tainly quarrel with Pollitt and Thomson) 
this is understandable and even healthy, 
for the entanglements and intricacies of 
their problems are profound. Let no one 
ever again be so simplistic as to ask 
"Does early undernutrition cause mental 
retardation?" 

There has been a sizable crop recently 
of books about nutrition and the brain, 
your reviewer probably being the only 
person in the field who has not written 
one yet. The Wurtmans' two volumes 
are in some ways a substantial addition, 
but are often too contrived and cannot 
justify their important title. 
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