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ever, Gosden realized that he could not 
write about the physiology of reproduc
tion and menopause without also dis
cussing the science of evolution and aging. 
Hence the subtitle of this book, Science, Sex 
and Aging. The author states in.his preface 
that this book is 'written for everyone who 
is curious about aging of the body' and 
that his writing style 
aims to be "comprehen
sible rather than com
prehensive." I think he 
has achieved that goal. 

The first half of this 
easy-to-read book fo
cuses on aging, but starts 
with a chapter about the 
"mating madness" of a 
short-lived, brown mar
supial shrew, native to 
Australia. This intriguing 
animal, which mates 
once and then seems to 
undergo programmed 
aging and death, serves 
as a fascinating example 
of the clear relationship between repro
duction and mortality. Gosden outlines 
the importance of hormones in orchestrat
ing these events and gives examples of 
plants and other animals, such as the 
salmon, with biological clocks regulating 
them. Chapters 2-4 describe why different 
animals age differently, how some live 
much longer than others, how body and 
brain size relate to longevity and how 
most spectes show a gender gap in 
longevity. Physiological decline and the 
major diseases of aging are discussed, and 
the utility of biomarkers to assess rates of 
aging is presented. Considerable attention 
is given to the role of met;ibolism as re
lated to rates of aging, and an excellent ac
count of free radicals as causes of and 
antioxidants as protectors against aging is 
presented. The importance of heredity is 
introduced and arguments for and against 
the somatic mutation theory of aging are 
outlined. Hayflick's contributions to 
gerontology - that cells have a finite 
number of divisions - are discussed and 
up-to-date information on death genes, 
apoptosis and genes that promote 
longevity is introduced. 

Chapter 5, The Great Trade-Off, is a 
well-written summary of what evolution
ary biologists like Wallace, Weismann, 
Medawar and Williams have concluded 
about the evolution of aging, or senes
cence. Whether natural selection favors 
behavior that is good for the group or 
whether the individual is the supreme unit 

of selection is argued. The idea that natural 
selection fails to oppose late-acting bad 
genes is introduced, and the trade-offs be
tween reproduction and survival are de
scribed. The importance of recent 
experiments by Mike Rose, who extended 
the maximum life span of fruit flies 
through selective breeding, closes this part 

of the book. 
The second half of the 

book focuses primarily on 
changes that occur in the 
human male and female 
reproductive systems. 
Chapter 6 gives the reader 
an appreciation for the 
past and how Charles 
Edouard Brown-Sequard, 
the father of endocrinol
ogy, laid the groundwork 
for subsequent 'rejuvena
tors' to begin gland graft
ing to prolong the life of 
the reproductive system 
and to slow the aging 
process. Chapter 7 gives 

an historical account of gland grafters of 
the early 1900s, while chapters 8-11 de
scribe the purification and synthesis of 
hormones, particularly the estrogens, 
progesterone and testosterone. The pros 
and cons of 'the pill' are outlined and the 
benefits of hormone replacement therapy 
discussed. The 'meaning of menopause' 
seems to be a favorite topic of the author's, 
and he goes to some length to describe 
how the number of eggs in an ovary is re-
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Yellow Fever, Black Goddess is a readable 
book, evidently intended for a general au
dience. It has little to say about yellow 
fever, but a great deal to say about plague 
(the Black Death), cholera and other diar
rheal diseases. Malaria and syphilis receive 

NATURE MEDICINE • VOLUME 3 • NUMBER 3 • MARCH 1997 

BOOK REVIEW 

lated to onset of menopause. The role of 
pituitary hormones in regulating female 
cycles is described, leading to a discussion 
of sex and sexuality in later years. Findings 
from The Kinsey Report and the Masters 
and johnson study are presented. 

Chapter 10 is effective in explaining the 
importance of hormones in sexual devel
opment, growth and behavior, and how 
signs of aging such as balding and osteo
porosis are related to steroids and their re
ceptors. The next chapter describes the 
complexities of reproduction and its de
creasing efficiency with age. New proce
dures in artificial insemination and in vitro 
fertilization are discussed. The final chap
ter, Brave New Age, looks toward the fu
ture and suggests how we might be able to 
slow the aging process through gene or 
hormone manipulation. Studies with 
growth hormone, DHEA and melatonin 
supplementation are presented and sug
gestions for freezing ovaries or testicular 
cells for later implantation are made. 
Many years of hormone research has got
ten us to this point and now the age of 
molecular genetics will take us forward. 

Cheating Time offers enjoyable and in
teresting reading. Gosden shares with us 
his interest in the history of science, en
joys quoting great scholars of the past and 
does a nice job of telling us about the re
markable advances that have been made 
in gerontology and reproductive biology 
over the past hundred years. I would rec
ommend this book to non-scientist and 
scientist alike. 

considerable attention and there is a thor
ough discussion of the AIDS epidemic as 
well . The emphasis throughout is on dis
eases in the tropics in the poor countries 
of the Third World. The author makes a 
strong case for the connection between 
overcrowding, poor sanitation, pollution 
and general stressing of the environment 
and the prevalence of infectious diseases. 

The book contains a lot of interesting 
information, including some historical 
background, all conveyed in an informal, 
somewhat breezy style. Like a good 
teacher, Wills stops to explain things as 
he goes along. For example, near the be
ginning of the book he mentions the 
small but deadly outbreak of the so-called 
Four Corners virus in New Mexico. This 
virus was identified by application of the 
polymerase chain reaction (PCR) tech
nique and Wills digresses for three pages 
to provide a lucid explanation of PCR. 
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spread and multiply to 
high numbers) are all 
grist for Wills' mill. 
There is even a final 
section on diversity in 
the rain forest and how 
it might be related to 
diseases of the trees. 

Similar instances occur 
throughout the book. 
Another useful explana
tion near the end of the 
book deals with the 
Major Histocompatibility 
Complex (MHC), its role 
in protection against in
fection and the efforts to 
determine relationships 
between particular alleles 
and resistance or sus
ceptibility to infectious 
diseases. 

THE COEVOLUTION OF PEOPLE ANO PLAGUES 
That said, it is also 

important to point out 
the book's shortcom
ings. First, it contains 
too much hyperbole. 
One gets the impres
sion that there are just 

uation is much more interesting. The 
transmission of falciparum malaria does 
not depend on the "swarms" of parasites 
in the blood (as stated repeatedly) but 
rather on the gametocytes, which are not 
present in any larger numbers than in 
vivax malaria. Third, the author has a ten
dency to speculate on some matters that 
are not all that important while, on the 
other hand, some important matters 
highly relevant to the subject of the co
evolution of plagues and populations are 
not even mentioned. Particularly unfortu
nate is the omission of a discussion of the 
major selective pressure of falciparum 
malaria that has produced in some areas 
of Africa an incidence of up to 20% for the 
gene for sickle hemoglobin, a gene that is 
highly deleterious in the homozygous 
condition. Although heterozygotes (AS) 
are not protected from infection by 
Plasmodium falciparum, they do exhibit a 
striking 90% protection from severe 
malaria and hence from its fatal effects. It 
is difficult to understand why Wills chose 
to ignore this best documented example 
of the evolutionary effect of an infectious 
disease. Despite these drawbacks, how
ever, clearly this is a book that will stimu
late thought and that ought to be read. 

no healthy people in 
The author also relates 

personal experiences rel
evant to the matter 
under discussion. Thus CHRISTOPHER WILLS Africa or India. The 

reader might wonder 
we learn about the au-
thor's ulcer, which for years his physician 
advised was caused by stress but which ul
timately responded nicely to antibiotic 
treatment recommended after Barry 
Marshall's work on Helicobacter pylori be
came generally accepted. Immunology 
and genetics, mathematical models and 
useful concepts like herd immunity (how 
immunity of the majority of animals in a 
group can protect those not immune by 
virtue of the inability of the pathogens to 
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how those marathon
winning Kenyan runners ever develop. 
Wills fails to make clear, with regard to 
malaria for example, that most people in 
these regions who survive beyond early 
childhood then grow up to be in good 
physical condition. Second, there are a 
number of factual errors. For example, on 
page 33, leishmaniasis is said to be caused 
by a "trypanosome." On page 175 the de
scription of the pathogenesis of cerebral 
malaria is totally erroneous; the actual sit-
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