
separate roots. One, American, relates to a class
of drugs defined in the regulatory process of the
Food and Drug Administration in the early
twentieth century. Unlike most medicines,
where the patient was protected by the fear of
civil suits, first of all, vaccines and sera and then
other drugs—generally not all of biological or-
igin—were interpreted as requiring regulatory
protection, so dangerous could they be in the
event of contamination or poor production prac-
tices. In Germany, a quite different tradition
defined a class of natural medicines as different
from traditional chemical therapies. The regula-
tion was not different; instead, Wirkstoffe were
distinguished by their cultural meaning, origi-
nating in an organism rather than coal tar. Here
the cultural transgression between the living and
the inanimate, rather than a legal transgression,
was the distinguishing risk. In practice, ideas
could circulate between these two cultural sys-
tems because they highlighted the same key
medicines—vaccines, sera, hormones, and en-
zymes. In both systems the boundaries were
blurred. In Germany, vitamins were counted as
Wirkstoffe. In the United States, Paul Ehrlich’s
Salvarsan, the perfectly synthetic antisyphilitic
chemotherapy, counted as a biological.

With its sensitivity to a classification system
based on deep and contested cultural categories,
Biologics operates at a level well able to take
account of the larger historical context. In Ger-
many the early twentieth century was a period in
which cultural, medical, and political debates were
intimately intermingled. The Nazi Party was
strongly associated with an organicist approach to
medicine. But in case we believe that this was
constrained within a pathological period of the
past, Heiko Stoff points out in his introduction to
the concept of Wirkstoffe that in 1954 Hans-
Adelbert Schweigert, a former official responsible
for Nazi nutrition policy, established the Interna-
tional Society for Vital Substances, which cam-
paigned against the contamination of food with
colorants, antibiotics, and preservatives.

The book is constructed in three sections,
with a short introduction by the editors and a
reflective concluding commentary by Christoph
Gradmann of the University of Oslo. The first
section, “Producing Nature,” does not in fact
focus on Germany at all but instead has essays
by two French historians: Jonathan Simon on
the standardization of diphtheria serum in Lyon
at the beginning of the twentieth century; and
Jean-Paul Gaudillière on the development of
Kola as an industrial and nutritional resource.
The second section, “The Body Politics of Bio-
logics,” includes a crucial essay by Heiko Stoff
on the meaning of Wirkstoffe; although hidden

at the center of the volume, this piece provides
a key to the whole. Other articles treat the late
nineteenth-century enthusiasm for “Coca” (Beat
Bächi), complementing Gaudillière’s earlier
piece on Kola, and much more recent issues
pertaining to reproductive cells and human or-
gans. The third section, “The Making of Con-
tested Biologics,” deals with industry in the
Netherlands (Pim Huijnen) and Germany (Ul-
rike Thoms) before World War II. These pieces
focus on sources of insulin. The section also
includes a slightly less well-connected piece on
the use of poison from frogs from the 1960s to
the 1980s.

This book therefore deals, as Gradmann
points out, with key issues of standardization
and modernity. It addresses these through both
methodological and substantive issues that
might be unfamiliar to many. Historians who
did not know they were interested in biologics
should take this book seriously.

ROBERT BUD

Liv Emma Thorsen; Karen A. Rader; Adam
Dodd (Editors). Animals on Display: The Crea-
turely in Museums, Zoos, and Natural History.
(Animalibus: Of Animals and Cultures, 3.) ix �
222 pp., illus., index. University Park: Pennsyl-
vania State University Press, 2013. $64.95
(cloth).

At the American Museum of Natural History,
the windowed displays of the Hall of African
Mammals glow in the relative darkness of the
room. The painstakingly preserved animals they
contain sit frozen in a single moment of action.
Created almost a century ago, these displays
continue to entrance visitors, who gaze at sparse
deserts and peer into dense jungles, hoping to
catch a glimpse of nature at her most intimate
and most exposed. Looking longer, however,
visitors also begin to see smaller details, such as
a nonchalant porcupine in the corner, the curved
walls of the display room that create an illusion
of infinite space, and perhaps the reflection of
strangers in the glass. Positioned at the intersec-
tion of museum studies and the history of sci-
ence, the carefully curated essays in Animals on
Display explore the processes by which museum
patrons, zoo visitors, and other consumers of
natural history have created meaning out of ex-
periences like these.

If historians of science have had a tendency to
examine scientific animals as mirrors of human
cultural norms or windows through which to
glimpse our own natures, then scholars of ani-
mal studies have been equally entranced by sub-
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altern readings of animal agency. This volume
steers a middle path. Representations of ani-
mals, the editors argue, are both flexible and
simultaneously constrained by the materiality of
the books, specimens, or animals themselves.

The first three essays in the collection ask
why and how we have sought to preserve ani-
mals. Lise Camilla Ruud illustrates how mon-
strous piglets were used as barometers of influ-
ence in eighteenth-century Spanish natural
history. Brita Brenna analyzes the ways in
which the creation of glass cabinets in the nine-
teenth century altered the practices of museum
patrons by rendering the objects contained
within the cabinets highly visible and yet per-
manently inaccessible. Nigel Rothfels redefines
the legacy of Carl Akeley as a man eager to
preserve animals, capturing them in lifelike di-
oramas before they had vanished entirely from
the world. Together these pieces demonstrate
the social and political aspirations invested in
collecting and displaying animals as symbols of
desire, objects of commodification, and signs of
the fragility of nature.

The next three essays investigate the difficul-
ties of authenticating particular animal speci-
mens. Brian Ogilvie, for example, points to the
continuity of early modern scientific and artistic
modes of knowing in visual and textual descrip-
tions of insect life, which drove natural histori-
ans to acquire ever more rare specimens. Henry
McGhie grapples with the difficulties posed to
collectors by rare animals, like Ross’s Gull, and
suggests that the very lack of material subjects
in cases like these provides historians with an
excellent opportunity to describe the social and
moral valences that nevertheless emerge. Liv
Emma Thorsen explores the mythic legacy
made possible by a taxidermied St. Bernard and
the subsequent construction of “Barrylore” per-
taining to his heroic past. The codification of
particular modes of preservation, we learn, con-
strains the diversity of available meanings ob-
servers can instill in particular displays.

The final essays of the collection ask how
interacting with live animals might change the
processes of representation. Adam Dodd’s paper
on anthropomorphism and insects illustrates an
extreme example of the volume’s more general
point—that our capacity to imprint meaning
onto animals as individuals, specimens, or spe-
cies can be more than a mere act of ventrilo-
quism; it can make visible the agency of mate-
rial nature. Karen Rader examines how visitors
to the Watchful Grasshopper empathized readily
with grasshopper subjects, even if the intent of
the display was to get viewers to think about the
process of science rather than the animals them-

selves. Guro Flinterud recounts a tale of Knut, a
polar bear denizen of the Berlin Zoological Gar-
den turned into a blogger by a local newspaper,
whose authenticity in the eyes of his fans de-
pended on a careful negotiation of his identity as
a specific zoo animal and a charismatic icon in
the fight against anthropogenic climate change.
These essays expose the mechanisms by which
representational practices have been established,
propagated, and diversified in the twentieth cen-
tury.

As a whole, the volume demonstrates how
our cultural imaginations are tethered to the ma-
terial reality of animals, insisting that such rep-
resentations can never fully escape the social
and cultural contexts in which they were origi-
nally created and are now viewed. It also shows
how powerful connections with animals on dis-
play, like those at the American Museum of
Natural History, allow visitors an intimate, if
fleeting, glimpse of previously living, breathing
organisms.

ERIKA LORRAINE MILAM

f Antiquity

Karine Chemla (Editor). The History of Math-
ematical Proof in Ancient Traditions. xv � 596
pp., tables, index. Cambridge: Cambridge Uni-
versity Press, 2012. $177 (cloth).

What could be more fundamental to the con-
struction of a comprehensive, logically coher-
ent, and ultimately testable body of scientific
theory than the establishment of clear criteria for
the conviction of certainty that is the hallmark of
the mathematical proof? The various methods of
establishing such logical certainty that were de-
veloped and employed in antiquity made possi-
ble the building of a body of mathematical
knowledge, and that mathematical knowledge
provided a model for systematic theories of na-
ture. A work that explores and analyzes this
development in detail should prove of immense
interest to historians and philosophers of math-
ematics and science, as much would be made
clearer about the very development of human
understanding. The History of Mathematical
Proof in Ancient Traditions is a start toward that
goal. It should be acquired by every library that
is serious about providing a comprehensive ba-
sis for research in the history of mathematics
and science and should be considered for the
personal libraries of those researching ancient
mathematics, as there is much here that will
require repeated consultation.
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