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B O O K S :  MEDICINE disease-everyone knows somebody in 
their nineties who has smoked three packs 

The Benefits of Selective Thinking a day since age 15. Kardia, Stengird, and 
Templeton suggest that heart disease sus- 

Mark Pagel ceptibilities might best be studied as aris- 
ing from unavoidable mutations to one or 

0 
ne can imagine Darwin sitting in Health and Disease is likely to set a more of the large numbers of genes in- 
heaven with a smug grin as yet benchmark for the many contributions that volved with normal heart function and 
another field of inquiry falls to will certainly follow. metabolism. Theirs could become a model 

the Darwinian juggernaut. Dobzhansky A persistent theme in much evolution- approach for investigating disease suscep- 
had clearly glimpsed the juggernaut when ary medicine is that humans are hndamen- tibilities and will surely be contentious for 

he said "nothing tally adapted to a hunter-gatherer lifestyle, many years to come. 
in biology makes the lifestyle we presumably led for the We are regularly subjected to media re- 
sense except in the roughly 2.5 million years leading up to the ports of ultra-drug-resistant pathogens, 
light of evolution." dawn of agriculture about 10,000 years poised to visit the next plagues on society. 
Perhaps he hadn't ago. Many of our modern ills are claimed Hospitals, by harboring such pests, have 
realized that such to arise from the discrepancy between this become dangerous for the young or in- 
diverse fields as Paleolithic "environment of evolutionary firm. The acquisition of drug-resistance 
psychology, genet- adaptedness" (EAA) and our modern cir- by bacteria and viruses is a wholly expect- 
ics, economics, an- cumstances. A penchant for potato chips, ed consequence of natural selection. 
thropology, and for example, may derive from humans hav- Malarial parasites developed resistance to 
medicine would ing evolved in environments that were poor quinine within a decade of its first wide- 
come to be simi- in salt. The increasing occurrence of repro- spread use, and reports are circulating of 

larly illuminated by Darwinian thinking. ductive cancers in women is attributed to HIV evolving in response to triple-drug 
Stephen Stearns' edited volume Evolution cultural changes that date to the origin of therapies. These threats have been ad- 
in Health and Disease reveals just how agricultural subsistence practices. dressed in a growing number of popula- 
far the evolutionists have progressed into In a refreshing treatment, Strassman 
medicine. and Dunbar expose some amusing short- B R O W S I N G S  

As with so many other important ideas comings of the EEA concept. One is that 
in evolutionary biology, George Williams most of our genes are far older than the 
was in at the beginning of Darwinian Stone Age. Another is that bipedalism, 
medicine. In 1957 he showed how natural which long antedates the Stone Age, still 
selection might favor genes that are harm- contributes to some of the most chronic of 
ful when you are beyond reproductive age modern problems. As for women's repro- 
so long as they are helpful during your re- ductive health, Strassman and Dunbar 
productive lifetime (I), thereby giving rise point out that many women in traditional 
to evolutionary studies concerned with agricultural societies have not changed 
senescence and theories of aging. Later, the timing or number of pregnancies 
although their efforts were never labeled (compared to women in contemporary 
evolutionary medicine, population biolo- forager populations, which are used as 
gists offered profound insights into vacci- surrogates for pre-agricultural conditions) 
nation strategies and the evolution of dis- and do not suffer from increased inci- 
ease. But the field remained quiescent un- dences of cancer. Thus, it is not the transi- 
ti1 1991, when Williams teamed with psy- tion to agriculture that matters. As alter- 
chiatrist Randolph Nesse to write an arti- native sources of disease from maladap- 
cle modestly titled "The Dawn of Danvini- tation, they suggest more recent changes, ~ 
an Medicine" (2). such as the demographic transition (to 

What followed was a flurry of research the growth rates and age structure of de- . 
attempting to use evolutionary principles veloped societies), air pollution, and loss 
to explain everything from depression to of kin support. Indeed, there is scant rea- 
conflicts between mothers and their fetus- son to believe that there ever was a sin- 
es. Some of it was profound, but there was gle EEA. Human populations have long 
enough pure quackery that the still-young been adapted to a range of physical envi- 
field acquired a tarnished reputation. This ronments, practices, and behaviors; one To Cure and Protect. Sickness and Health 
volume, based on an April 1997 confer- might even say that adaptability (both ge- in African Art. FrankHerreman. Museum for 
ence Stearns organized at Sion, Switzer- netic and cultural) has been the hallmark African Art, New York, 1999. 64 pp. $24.95. 
land, should restore the field's luster. The of our species. ISBN 0-945892-022-6. 

2 book's list of authors is a who's-who of In the EEA view, diseases reflect the This catalog accompanies an exhibit 
evolutionary medicine, and Evolution in clash of modern lifestyles with stone-age at the National Museum of Health and 

n 
n genes, but others see the genes per se as Medicine, Washington, DC, through 23 Au- 
I the problem. Heart disease is usually at- gust. The iron staff decorated with birds, 

The at the school Of Animal and tributed to smoking, poor diet, sedentary from the Yoruba of Nigeria, is a symbol of P bial Sciences. University of Reading. Whiteknights, 
5 P,O, Box 228, Reading, RC6 6AJ, UK, E-mail: lifestyles, and chronic stress. So it is sur- the herbalists' battle against insanity and 
8 rn.pagel@reading.ac.uk prising that these risk factors explain little disease. 
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tion-biology models, and four chapters ex- 
plore issues of virulence, vaccination 
strategies, and drug resistance. One in- 
t r iguing f inding is that  drug-taking 
regimes themselves, and not simply the 
drugs, may substantially influence the 
evolution of drug-resistance. For example, 
theoretical models suggest it is better to 
use two different drugs simultaneously 
than in succession. Applying population 
biological theory could greatly prolong 
the useful life of some drugs. 

Stearns and his over 60 contributors 
provide many more examples of the still 
incipient discipline of evolutionary med- 
icine. In the coming years, the field will be 
given abundant opportunities to prove its 
worth. The old scourges of polio and small- 
pox have been defeated. But the new chal- 
lenges-the health of an aging popula- 
tion and pathogens that have shown greater 
cleverness in outwitting our best vaccines 
and antibiotics-may not be so easily 
overcome. Perhaps now is the right time 
for the new ways of thinking that Evolu- 
tion in Health and Disease so effectively 
presents. 
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Seeing Is Believing, 
But What Do 

We See? 
Manfred D. Laubichler 

C 
hristian Gottfried Ehrenberg's 1838 
book Die Infusionsthierchen als vol- 
lkommene Organismen (Infusoria as 

Complete Organisms) was accompanied 
by an atlas of magnificent colored draw- 
ings (1). These detailed illustrations depict 
a diverse group of animals-including 
bacteria, single-celled animals, rotifers, 
and many "wormsH-as fully developed 
organisms, complete with nervous, vascu- 
lar, and digestive systems; muscles; and 
sexual organs. Ehrenberg, an accom- 
plished naturalist, drew what he believed 
he had seen. Succumbing to an optical il- 
lusion common at magnifications of less 
than 300, he interpreted whatever he saw 
as evidence for his ideas regarding the 
"completeness" of lower animals and the 
prevalence of sexual reproduction among 
them. Today we can easily see how Ehren- 
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berg's ideas in turn reflected his opposition observations, instruments, and beliefs so 
to the conception of a scala naturae (a lin- characteristic of the development of every 
ear and directed ordering of life from the scientific discipline. For instance, after bi- 
simple to the complex) and the possibility nary fission of cells was accepted the di- 
of spontaneous generation. vision of the cell nucleus became an issue. 

Anyone who has ever looked through a Before mitosis had been observed and the 
microscope is, of course, familiar with the chromosomes were identified, all that was 
problems Ehrenberg faced. We also know known was that both daughter cells also 
how difficult it is to resist the temptation have a nucleus. Furthermore, it had been 
to see what we believe to be there. What established that the fission of cells Dro- 
exactly do we see when we focus on the 
objects of our investigation? What is an ar- 
tifact and what is real? 

Questions such as these guide Henry 
Harris in this excellent history of cell biol- 
ogy. Through the eyes of a practitioner 
skilled in the field of cellular pathology, 
Harris (regius professor of medicine emeri- 
tus at Oxford University) has closely exam- 
ined the original scientific literature from 
an interval of more than 300 years. The re- 

ceeds through an Abschniirung of the cell 
membrane, a process now known as cleav- 
age. Consequently, a variety of models 
were proposed that suggested (without di- 
rect evidence) a similar mechanism for the 
division of the nucleus. 

Because Harris pays close attention to 
the original literature, he is also able re- 
solve many priority disputes. The extent of 
stolen credit, willful neglect, and outright 
distortions that he uncovers in the history 

sult is a major accomplish- of cell biology is unsettling, 
ment. It is also a notable ex- even to those who pride them- 
ception to the historian's claim selves on having a realistic 
that the history of science is view of science in action. The 
too important to be left to ag- Belgian Barthelmy Dumortier, 
ing scientists. Harris follows who was the first to discover 
the development of the modern binary fission in multicellular 
concept of the cell from its ori- organisms, was denied recog- 
gins in a corpuscular view of nition of his accomplishment 
the world to the discovery of similarly cor- in the German scientific literature. Suffer- 
puscular determinants of inheritance ing the same fate were the Czech Jan 
(genes) inside cells. Spanning these two 
moments, which mark significant concep- 
tual innovations in the history of biology, 
The Birth of the Cell tells the story of how 
the cell became established as the central 
building block of organic life. 

Harris scrutinizes each contribution to 
the cell doctrine by asking the following 
two questions: What could the authors 
have seen with the available instruments 
and preparation methods? How is what 
they described related to what they could 
have seen? Harris thus analyzes the scien- 
tific literature in a manner resembling ret- 
rospective diagnosis in medical history. 
Such "presentism" is frequently derided 
by historians. But, in the hands of a poly- 
math like Harris, who combines technical 
knowledge of the scientific problems with 
a sense for history, it can lead to impor- 
tant insights-not only into the history of 
cell biology, but also into the practice of 
science in general. Focusing mainly on bi- 
ographical material, Harris places the de- 
velopment of cell biology within the 
changing cultural, intellectual, and nation- 

Evangelista PurkynE and his school in 
Breslau, whose ideas about the similarity 
of animal and plant cells were ignored by 
Theodor Schwann, a member of the pow- 
erful Berlin school of Johannes Miiller 
(who championed Schwann as the creator 
of the cell theory). As expected, competi- 
tion in its various forms-between indi- 
viduals, research schools, and nations- 
stands out as a main reason for these dis- 
tortions. But ignorance, quite often of for- 
eign languages (German for 19th-century 
French scientists; Czech for the Germans), 
also played a significant role. 

The problem of how our expectations 
shape what we see is not confined to areas 
of observation or experiment. As Harris 
demonstrates, initial misrepresentations of 
a competitor's research by fellow scientists 
often become the received wisdom of the 
standard historical accounts that, in turn, 
shape our understanding of the history of 
science. By going back to the original 
sources in many different languages, Har- 
ris succeeds admirably in the task he set 
for himself: "to present a less schematic 

a1 contexts. And his scientific competence version of events and to show how, out of a 
allows him to distinguish the factual basis sea of error and confusion, an approxima- 
of individual discoveries from the cultural tion of the truth finally emerged." 
and technological resources that enabled 
them. References 
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