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generally, in the first decade of the 20th cen- 
tury, Landsteiner opposed his own explana- 
tion of toxin-antitoxin interaction on the ba- BOOK REVIEWS sis of electrical charge to Ehrlich's approach 
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Do scientific thinkers (or, if you prefer a less 
anachronistic term for those living before 
the 19th century, natural philosophers) 
constitute a genus of two species, one of 
which seeks unity, continuity, and simplic- 

generation Schleiden's stu- 
dent Carl von Nageli sought 
continuity and gradation 
everywhere in the natural 
world and denied the exis- 
tence of distinct bacterial 
species. Nageli was opposed 
by Ferdinand Cohn, a Lin- 
nean botanist who created a 
classification of bacteria 
based on a firm conviction 
of the reality and stability of 

emphasizing structural organic chemistry. In 
response to chemists who showed that chem- 
ical substitution in the serum protein mole- 
cule destroyed specificity (apparently con- 
firming Ehrlich's side-chain theory), Land- 

steiner res~onded that the sub- 
stitutions affected specificity 
only indirectly, by altering the 
molecule's physical properties, 
and that specificity could be 
made to vary continuously by 
varying substitutions. 

Although it was a 1901 pa- 
per of Landsteiner's that had 
described the human blood 
groups, he did not become in- 
volved in blood grouping 
again until the 1920s, after he 

ity in nature, while the other seeks differ- their separate speiies. pencil drawing, hid moved from Vienna to 
ence, discontinuity, and distinct categories? Cohn's project was taken up [From species and specificity; the Rockefeller Institute in 
Can, say, Galileo, Buffon, and Matthias and powerfully extended by National Library of Medicine] New York. His avoidance of 
Schleiden be  laced in the first. while Ar- Koch. Koch's develo~ment the subiect mav have been 
istotle, Linnaeus, and Robert Koch are as- and eminently successful 
signed to the second? Does this classifica- application of the technical armamentarium 
tion tell us something fundamental about of bacteriology reinforced concepts of sharp- 
the nature of scientific thought and the ly defined specific difference in the microbial 
history of science? Pauline Mazumdar's an- world, and his institutional success and abil- 
swer is yes on all counts, and she finds in ity to train and place followers in German- 
this dichotomy a master key to the history language universities and medical institu- 
of immunology. tions ensured the spread and establishment 

Mazumdar describes her book as a scien- of pluralist views. Koch's triumph was ren- 
tific biography of Karl Landsteiner. It is that, dered incomplete by opposition from Nage- 
but her ambitions go much further. Land- li's student Max von Gruber, who attacked 
steiner's scientific career is embedded in the Koch's ideas on specificity. Gruber later at- 
larger framework of a series of debates in tacked Koch's student Paul Ehrlich, who de- 
scientific and especially biological thought, veloped influential variants of pluralist views 
debates that extend over at least five gener- in his work on biological stains, immunolo- 
ations and two continents, from the mid- gy, and chemotherapy. 
19th to the mid-20th century. In each gen- Only after this genealogy of conflict has 
eration the specific problems and research been established does Mazumdar introduce 
methods are different, Landsteiner into the sto- 
but in Mazumdar's ac- ry. As Gruber's student, 
count each conflict Landsteiner enters the 
expresses a constant fray on the side of the 
set of underlying di- unifiers. By this time, 
chotomies. Whatever however, the field of bat- 
the particular issues at tle has shifted to immu- 
stake, one side may be nochemistry. In his early 
seen to favor unity and work, Landsteiner ad- 
continuity, the other vances the idea that 
plurality and sharply blood immune reactions 
defined difference. are due to continuous 

First in the series is modification of a few sub- 
Schleiden, who as co- stances, and not to the 
founder of the cell the- presence of a multiplicity 
ory was emphatically a of highly specific sub- 
unifier, militantly op- stances as Ehrlich main- 
posed to systematic tained. Participating in 
botany's endless efforts Robert KOC-, with his second wife, on a ,,isit biologists' enthusiasm for 
at splitting and differ- to ~okyo, 1903. [From Species and spec- colloid chemistry, and for 
entiation. In the next ificity; National Library of Medicine] physical chemistry more 

due to its association with 
Ehrlich's receptor theory and with Mende- 
lian unit characters. He returned to it by 
making a distinction between protein spec- 
ificity, which reflected the smooth transi- 
tions between biological species, and cellu- 
lar antigens, which were part of a different 
system of specificities embodying disconti- 
nuities. Bv the 1930s he had moved awav 
from this modus vivendi, partly in response 
to Linus Pauline's work on weak, short- ., 
range forces that seemed to offer a new way 
to interpret antigen-antibody relationships 
in physical terms and with renewed stress 
on gradual transitions. 

Landsteiner died in 1943. The unifier- 
pluralist conflict was carried forward anoth- 
er generation, Mazumdar argues, in the con- 
troversy over the immunogenetical implica- 
tions of the rhesus blood groups, discovered 
in the early 1940s. O n  one side were Ronald 
Fisher and the English serologist Robert 
Race, who based their theory of the rhesus 
system on the ideas of the receptor and the 
unit character, which blood group genetics 
had transmitted from Ehrlich and from ear- 
ly Mendelian genetics, respectively. On the 
other side was Alexander Wiener, an 
American follower of Landsteiner who re- 
jected both the receptor and the unit char- 
acter ideas, and who developed a theory of 
the rhesus system that emphasized gradual 
transitions among specificities. The theo- 
retical conflict was never resolved. and Ma- 
zumdar points out that the related nomen- 
clatural dispute was settled on the practical 
grounds of what terminology facilitated dis- 
cussion of clinical problems or labeling of 
bottles. 
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be, there is no doubt that readers will come 
away from this book with a livelier sense of 
the controversies that have helped shape 
modern biology, and of their connections 

I Vignettes: Popular Lecturing 
I feel so strongly about the wrongness of reading a lecture that my language may 
seem immoderate. . . . The spoken word and the written word are quite different 
arts. . . . I feel that to collect an audience and then read one's material is like 
inviting a friend to go for a walk and asking him not to mind if you go alongside 
him in your car. 

-Lawrence Brag 

The most prominent requisite to a.lecturer, though perhaps not really the most 
important, is a good delivery; for though to all true philosophers science and nature 
will have charms innumerable in every dress, yet I am sorry to say that the 
generality of mankind cannot accompany us one short hour unless the path is 
strewed with flowers. 
. . . With respect to the action of the lecturer, it is requisite that he have some, . . . 
for though I know of no other species of delivery that requires less motion, yet I 
would by no means have a lecturer glued to the table or screwed to the floor. He 
must by all means appear as a body distinct and separate from the things around 
him, and must have some motion apart from that which they possess. 

-Michael Faraday 

Quoted in David Crystal's The Cambridge Encyclopedia of the English Language 
(Cambridge University Press) 

across the generations. 
John E. Lesch 

The book's argument is admirably clear form of controversy she identifies is credible, 
and is never lost in the wealth of detail that es~eciallv eiven the academic culture of the , u 
flows from the author's obvious immersion in predominantly German-speaking scientists 
the sources. Mazumdar is attentive to the she examines. Whether it is sufficient is 
philosophical resonances of her themes of another matter, and discussion of other pos- 
unity-simplicity and pluralism-specificity. She sible reasons for the persistence of the pat- 
cites Kant and explores the vogue for Emst tern seems called for. By positing two such 
Mach's philosophy in turn-of-the-century Vi- distinct species of scientists, unifiers and plu- 
enna. But she never reduces the controversies ralists, Mazumdar seems to betray her own 
to the philosophical pre- 
dispositions of her protag- 
onists. In each episode, in 
each generation, the dis- 
pute is embodied in the 
problems, issues, and sci- 
entific language of the 
day. The volume is gen- 
erously illustrated, and 
the illustrations are well 
placed in relation to the 
text. 

Mazumdar's thesis is 
an important and persua- 
sive one that deserves se- 
rious attention from any- 
one interested in 19th- 
and 20th-century biolo- 
gy. This is not to say that 
questions will not arise 
for some readers. Ma- 
zumdar's emphasis on 
the role of teacher-pupil 
transmission in the con- 

Karl Landsteiner at the age of about 
five (around 1873), "posing in a Hus- 
sar riding costume on the photogra- 
pher's papier-mache rocks." [From 
Species and Specificity; George 
Mackenzie's collection, American 

inclinations as a pluralist. 
Fair enoueh. but the reader 

u .  

may wonder whether the 
separation is always so 
sharp, and whether indi- 
vidual scientists may not 
often incorporate both 
continuity and disconti- 
nuity, unifying and differ- 
entiating tendencies, into 
their work, as Landsteiner 
did in his thinking on the 
specificity of proteins and 
cellular antigens in the 
1920s. Finally, we must 
ask to what extent the his- 
tory of blood group immu- 
nology can represent the 
history of immunology in 
general. This is a question 
that Mazumdar does not 
explicitly address but that 
is evoked by the book's 
subtitle. Whatever the an- 
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