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tion-biology models, and four chapters ex- 
plore issues of virulence, vaccination 
strategies, and drug resistance. One in- 
triguing finding 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 Znfusionsthierchen als vol- 
lkommene Organismen (Infusoria as 

Complete Organisms) was accompanied 
by an atlas of magnificent colored draw- 
ings (I). These detailed illustrations depict 
a diverse group of animals-including 
bacteria, single-celled animals, rotifers, 
and many "worms"-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 pro- 
exactly do we see when we focus on the ceeds through an Abschniirung of the cell 
objects of our investigation? What is an ar- membrane, a process now known as cleav- 
tifact and what is real? age. Consequently, a variety of models 

Questions such as these guide Henry were proposed that suggested (without di- 
Hams in this excellent history of cell biol- rect evidence) a similar mechanism for the 
ogy. Through the eyes of a practitioner division of the nucleus. 
skilled in the field of cellular pathology, Because Harris pays close attention to 
Harris (regius professor of medicine emeri- the original literature, he is also able re- 
tus at Oxford University) has closely exam- solve many priority disputes. The extent of 
ined the original scientific literature from stolen credit, willful neglect, and outright 
an interval of more than 300 years. The re- 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 BarthClmy Dumortier, New Haven, 1999.Z24 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 Evangelista PurkynE and his school in 
moments, which mark significant concep- Breslau, whose ideas about the similarity 
tual innovations in the history of biology, of animal and plant cells were ignored by 
The Birth of the Cell tells the story of how Theodor Schwann, a member of the pow- 
the cell became established as the central erful Berlin school of Johannes Miiller 
building block of organic life. (who championed Schwann as the creator 

Harris scrutinizes each contribution to of the cell theory). As expected, competi- 
the cell doctrine by asking the following tion in its various formslbetween indi- 
two questions: What could the authors viduals, research schools, and nations- 
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- 

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 

tant insights-not only into the history of standard historical accounts that, in turn, 
cell biology, but also into the practice of shape our understanding of the history of 
science in general. Focusing mainly on bi- science. By going back to the original 
ographical material, Harris places the de- sources in many different languages, Har- 
velopment of cell biology within the ris succeeds admirably in the task he set 
changing cultural, intellectual, and nation- 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 

Hams' traces the in- 1. C. C. Ehrenberg, Die lnfusionsthierchen als vol- 
teractions between theories, experiments, lkommene Organismen (~oss. Leipzig. 1838). 
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