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INTRODUCTION

SUSANNE LETTOW

I n recent decades, the formation of the concept of race in the late eighteenth
and early nineteenth centuries has attracted much scholarly interest particu-
larly in the history of science, philosophy, and literary studies. At the same
time, the naturalization of gender differences, which went hand in hand with
the emerging life sciences, has been widely studied and criticized. However,
the concept of race and the naturalized, scientific understanding of gender
have rarely been studied in relation to each other, although their co-emergence
is not just a question of simultaneity. At the end of the eighteenth century, the
two ideas play a central role in the process of the temporalization of nature
and the emergence of the life sciences. In particular, scientific understandings
of race and gender are constituted and disputed within the debates on pro-
creation, generation, and heredity that take place during che period. Race and
gender* are thus closely connected to the new focus on diachronic processes of
propagation and on long-term successions of individuals, which—in the sec-
ond half of the eighteenth century—came to be articulated by the neologism
reproduction.2 However, the fact that concepts of race and gender co-emerged
within the “procreation discourse” (Jocelyn Holland) of the late eighteenth
century does not mean that they did so in parallel or homologous ways. On
the contrary, connections between race, gender, and repraduction, which were
of central importance for population politics later in the nineteenth century,
were dispersed and unstable during the period.

The aim of this volume is to inquire into processes of the co-emergence
of the concepts of race, gender, and reproduction in the decades around
1800—a period when all these concepts were in the making. To explore
both continuities and discontinuities with subsequent biopolitical discourses,
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ORrGANIC MOLECULES,
PARASITES, URTHIERE

The Controversial Nature of Spermatic
Animals, 1749-1841

FLORENCE VIENNE
TRANSLATED BY KATE STURGE

The closing years of the eighteenth century have often been described as a
phase of transition from a descriptive and classifying “natural history” to a
“science of life” that sought general laws of organic development.! This chap-
ter approaches that period of transformation through contemporary inves-
tigations of the microscopic animals of semen. In 1677, Antoni van Leeu-
wenhoek (1632—-1723) became one of the first to observe and describe these
animalcules. His discoveries led him to propose that sperm contained the pre-
formed embryo.? Leeuwenhoek’s hypothesis found several adherents, but by
the second half of the eighteenth century no naturalist continued to defend
the view that the germs, which God had put into the world at the moment
of Creation, were preexistent—“encased” within the spermatic animalcule.?
However, if the animalcules were not the preexisting germs or embryos of
future organisms, what was the raison d*#tre of these peculiar inhabitants of
the semen? Were they even animals or living beings at all? From the mid-
eighteenth century on, such questions occupied not only the proponents of
preexistence theory, but also its adversaries. These opponents are the focus of
this chapter. More precisely, I discuss the theories of generation formulated
by the naturalist Georges-Louis Leclerc, Comte de Buffon (1708-1788), the
physiologist Johann Friedrich Blumenbach (1752-1840), and the physician
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46 FLORENCE VIENNE

and Naturphilosoph Lorenz Oken (1779-1851). All three were seeking to
explain the generation of new lifc in ways that no longer rested on God’s act
of creation, but their answers led them to fundamentally divergent views of
the nature and function of spermatic animals. Buffon regarded these as initial
combinations of “organic molecules”; Blumenbach as parasites of the semen;
and Oken as primordial animals or Urzhiere. By comparing these positions, I
trace the emergence of different visions of erganic nature that were associated
with different concepts of gender relations. In addition, I discuss exemplary
cases from the development of cell biology that demonstrate to what extent
these conflicting views continued to inform the science of life through the
nineteenth and well into the twentieth century.

THINKING THE ORGANIC WORLD AS A UNITY:
BUFFON AND BLUMENBACH

The second volume of Buffon’s natural history, Histoire naturelle, générale et
particuliére, first published in 1749, is dedicated to the issues of reproduction
and generation. It includes a report on extensive microscopic investigations
of the seminal fluid of human cadavers and of various animals, both male and
female. Buffon explains that he only undertook these studies after having for-
mulated his theory of generation,* a crucial aspect of which was the notion that
nature consisted of an infinite number of organic “particles” or “molecules.”
When acted on by a force—which Buffon likened to gravity—these “organic
particles” united to form both elementary and more complex organized bod-
ies.? It was precisely in the hope of “recognizing,” as he puts it, these “living
organic particles” that he took up his investigations of seminal fluid.S Little
wonder, then, that what Buffon “saw” when looking at the semen through
the microscope deviated critically from the engravings prepared by Leeuwen-
hoek. For example, he notes that Leeuwenhoek’s depictions of the so-called
spermatic animals generally made them too thick and too long,” Neither did
they move on their own momentum, as Leeuwenhock had assumed—rather,
this movement was a product of the experimental practices (such as the hand
trembling} and the liquids in which they were suspended.® Above all, how-
ever, Buffon was interested in the animalcules’ thread-like appendages, which
Leeuwenhoek (erroneously in Buffon’s view) had described as “tails.” For Buf-
fon, this “tail” could not be the body part of an animal. When he placed
the seminal fluid of human cadavers under the microscope one to fourteen
hours after extraction, he saw that the thread became shorter and shorter. It
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increasingly separated from the small moving body and finally disappeared
entirely.” Buffon observed that the moving bodies’ bulk diminished between
the tenth and eleventh hour outside the organism. They became little glob-
ules, which joined with one another to form a net resembling the “web of a
spider besprinkled with drops of dew,” with the dew as an enormous number
of small globules.!® Buffon repeated his observations with the seminal fluid of
a living dog, “emitted in the natural manner,” and with the semen of dissected
dogs, rabbits, and rams, taken from the testicles. In all cases he found small
moving bodies similar in form and size to those in human seminal fluid. The
processes that occurred when Buffon examined the semen microscopically at
different intervals were also the same: the detachment of the so-called tail,
its transformation into small globules and finally the associations into which
those globules entered.' What the naturalists had hitherto considered to be
animals and living beings, therefore, Buffon reinterpreted as “the first union
or assemblages” of “organic particles.”'?

Buffon’s proof that the semen did not contain living animals but liv-
ing organic molecules was of prime importance in confirming his theory of
generation. At stake was not only a critique of the animalculist version of
preexistence theory. Perhaps to an even greater extent, the objective of his
microscopic studies was to refute the theory’s ovist version. For this reason,
his discussion of reproduction challenged not only the work of Leeuwenhoek
and his disciples, but also that of William Harvey (1578-1657) and of his
student Reinier de Graaf (1641-1673). Both had emphasized the importance
of the ovum in generation." Buffon’s aim was to refute Harvey’s view that
human beings and animals came from eggs; the egg was, he argued, neither
the place where the chick was formed, nor did it function as an agent of gen-
eration. It could not be understood as an active and essential unit of genera-
tion but served solely to nourish the embryo.! Indeed, for Buffon the vesicle
that de Graaf had described as an ovum—due to its resemblance to the ova
found in the ovaries of hens—was not an egg at all. It was wrong to assume
that mammals possessed eggs, and this error had, according to Buffon, led
Harvey and de Graaf to the incorrect view that only one sex played a role in
generation.'”> He cast doubt not only on this view but, more generally, on all
those theories of generation that assumed an asymmetrical contribution to
generation by the two sexes. Such theories included the Aristotelian dichot-
omy between form and matter, according to which the man represented the
sole generative force, or efficient principle, whereas the woman supplied mat-
ter in the shape of menstrual blood. Buffon gave little credence to Aristotle’s
notion that seminal fluid contributed no matter but worked like a sculptor
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forming a piece of marble, and he equally disregarded all other attempts to
locate the origin of life exclusively in onc of the two sexes.'® In his opinion,
the existence of hybrids (for example, the offspring of a donkey and a horse),
and especially the fact that children resemble both their mother and their
father, put beyond doubt the fact that “both parents have contributed to the
formation of the child.”"’

In search of a different theory based on an equivalence of both sexes’
contribution to generation, Buffon postulated the existence of a generative
material, common to both the male and the female organism. He adopted
the view of Hippocrates and Galen that the female sex was endowed with
a seminal fluid analogous to that of the male.”® Taking his cue from Pierre-
Louis Moreau de Maupertuis (1698-1759), he assumed that the two seminal
fluids had to mix for generation to take place.!” Once he had carried out his
microscopic studies of semen, Buffon needed to extend his investigations to
female animals to confirm his theory of generation. In line with his belief that
females possessed not ovaries but testes, he dissected a female dog, found the.
organ in question—with ease, as he stresses in his description of the experi-
ment—and removed a fluid from it. Examining this fluid under the micro-
scope, he “had the satisfaction of perceiving, at the first glance,” that it, too,
contained small moving bodies. These were “exactly similar” to the bodies he
had found in the seminal fluid of the male dog,”® Buffon repeated his obser-
vations with the seminal fluids of other female dogs; he even mixed them
with the semen of a male dog. The moving bodies he had observed under the
microscope were so similar as to be indistinguishable.”' From freshly slaugh-
tered cows, as well, it was possible without difficulty to extract the seminal
fluid from the testes, and in this fluid Buffon again and again found active,
mobile bodies.”? He had thus established that the female semen contained the
same moving, living organic particles.” The two seminal fluids—and this was
Buffon’s main finding—represented two “equally active” materials.?*

However, if the generative matter of one sex possessed all the necessary
preconditions for reproduction, the objection inevitably arose that the other
sex was superfluous. To counter that objection, Buffon offered a series of
explanations aiming to demonstrate the necessity of both sexes for generation
in humans and animals. The molecules contained in the generative marter
of the two sexes came from different parts of the parental organisms and
were miniature images of individual parts of the body. It was only through
the “assemblage” of the organic molecules of the father and the mother that
complete organs and full embryos could be formed—some of them female
and others male.”> In another passage, Buffon proposed that the molecules
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of one individual could only unfold their full activity through the force or
resistance of the molecules of the other. I do not pursue Buffon’s thinking on
the interplay of the organic molecules of the two sexes any further here.?® His
assumptions regarding the complementary roles of the sexes in reproduction
did not lead him to postulate a fundamental distinction or hierarchy between
them. On the contrary, Buffon’s research aimed to rigorously eliminate all dif-
ferences between the reproductive bodies and materials. Comparing this with
later theories of generation, it is striking that Buffon extends his principle
of symmetry to the constitutive elements of both generative materials. The
organic molecules of women’s and men’s seminal fluid were not all identical,
because they represented different parts of the body, but they were mutually
dependent in their interaction, and in their primary function as life-consti-
tuting units they were equally efficient. For Buffon, there were no female and
male organic molecules, just as there were no sex-specific generative materials.

In fact, more generally, the presence of the seminal fluid—its production
and its function—were not bound up with the body’s sexual organs, whether
that body was male or female. An important aspect of Buffon’s theory of gen-
eration was that he saw the seminal fluid as being produced by an excess of
nutriment (because women were smaller and took less food, their seminal fluid
was present in smaller quantities).?”” Buffon also emphasized that the organic
molecules he observed and described in semen did not differ significantly
in their strength and effect from those that were present in other plant and
animal substances.?® The difference was merely that semen contained them in
more abundance.?”” The organic particles that Buffon identified through his
microscopic studies of seminal fluid were, then, not those of a specific sub-
stance but those of organic matter in general. In his view, nature comprised
only one kind of organic matter—a kind of matter that was common to all
organisms, whether animals or plants, and that served not only reproduction
but also nutrition and development.® That being the case, he described this
matter as a “universally prolific substance” or “universal semen.””" The proof
that female animals also possessed this seminal fluid, furnished with the same
organic molecules, was crucial to his understanding. By considering Buffon’s
concept of “universal” organic matter, it becomes possible to grasp the full
import of his microscopic studies of the semen. What Buffon observed under
the microscope were not living beings, but the first steps in a process of gen-
erating life. ‘The initial assemblages of organic molecules that he described
in the seminal fluid of both male and female animals illustrated nothing less
than the first stage in the reproduction of life—a process that was occurring
constantly and everywhere in the whole of the organic world.
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The search for a universal principle undetlying the generation of life was
also pursued by the physician Johann Friedrich Blumenbach in his influen-
tial essay Uber den Bildungstrieb und das Zeugungsgeschifte (On the forma-
tive drive and the business of procreation, 1781).>2 Blumenbach derived his
concept of the Bildungstrieb (formative drive) from his observations of the
regeneration of amputated freshwater polyps and his work on wound heal-
ing. Working from these phenomena, he assumed that in “all living creatures,
from man to maggot and from cedar to mould,” a drive or force was at work
that directed not only the process of generation, but also that of reproduction
(in the sense of the regeneration of amputated body parts) and nutrition.”?
For Blumenbach, an important feature of the formative drive was its univer-

sality: it formed all “organized bodies” to an equal extent, regardless of their

Tength, size and other such physical attributes.* In the second edition from
1789, he also emphasized that the formative principle was one of the “forces
of life” but that it differed distinctly from all the other forces at work in
organized bodies. He regarded the formative drive, in analogy to Newtonian
gravity, as being a constantly active power. How the formative drive actually
exerted its effect, and the causes {and reasons) of that effect, could not be
determined more precisely according to Blumenbach. It was a mysterious
force, a qualitas occulta.®

For Blumenbach generation was one of the three processes subject to this
superordinated and generally effective force. Not unlike Buffon, he assumed
that the generative matter of both parents, including the “paternal semen,”
contributed to the generation of a new organism.* During fertilization, the
“paternal and maternal liquors destined for generation” united and mixed.
However, in Blumenbach’s view this act and these generative materials were
not capable of bringing forth new life on their own. It was only later, when
the Bildungstrieb took effect, that the hitherto unformed matter began to take
form.¥ In other words, Blumenbach’s view of generation was characterized by
a dichotomy between an immaterial “vital force” and a material devoid of any
of the qualities of life. In this respect, Blumenbach’s theory of generation dif-
fered quite fundamentally from that of Buffon who assumed the existence of
vital elements in the material itself. The difference becomes particularly clear
in Blumenbach’s approach to the spermatic animals. He found equally non-
sensical both the idea that spermatic animals were preformed germs of future
beings and the attempt to deny their vitality completely: “I cannot conceive
how some professed philosophers and natural historians have been led to
deny life and voluntary motion of the spermatic animals.”*® The microscopic
formations to be found in semen were, in Blumenbach’s view, undoubtedly
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animals, though animals that had no relationship to the actual generative
matter. They were located in this physical substance by mere coincidence; he
called them “foreign guests of the male semen.”*

The dualism between an immaterial vital force and unformed material
that underlay Blumenbach’s theory of generation made it superfluous for him
to analyze the organic material more closely, using a microscope to search, as
Buffon had, for active material entities that could generate life. In his essay
on the formative drive, Blumenbach referred to the parents’ “generative sub-
stances” or “liquors.” For his theory, it was irrelevant to define those substances
and the organs that produced them in more detail, since from Blumenbach’s
perspective, all the formative processes were steered by an immaterial vital
force and were not laid down in self-organized organic matter. Yet despite all
the differences between Buffon and Blumenbach, their theories share some
important common ground. ;Both conceive of the organic world in its unity
and seck to explain the generation of life in ways that can apply across every
distinction to all human beings, animals and planti.l

ORDERING THE WORLD THROUGH GENDER HIERARCHY: OKEN

About twenty years after the first edition of Blumenbach’s theory of the for-
mative drive, Lorenz Oken remarked that the book was to be found “in the
hands of every physician and every naturalist.”® In Oken’s view, the extensive
and positive reception of Blumenbach’s theory was well-deserved. Oken and
Blumenbach gave the same reasons for rejecting preexistence theory, especially
in its most recent, ovist variant: they both noted that bastards, monsters, and,
more generally, resemblances between fathers and their children could not
be explained by preexistence theory.*! Neither Oken nor Blumenbach were
in any doubt that “all formation” occurs through epigenesis.*? Despite this
agreement with Blumenbach, Oken’s essay Die Zeugung (Generation) under-
took what he called an “audacious” attempt to write “in a new way” about
the origin and generation of life.”* Oken proposed a theory of generation that
separated him not only from Blumenbach but also from Buffon. What was
the nature of his innovation?

Oken'’s criticism was directed at the fact that Blumenbach, while claiming
that a confluence of “certain liquors” occurred in generation, failed to address
the issue of how to specify this substance and its components mote precisely.*
At the same time, he criticized Buffon’s definition of both sexes’ generative
substance as consisting of fundamentally identical materials. For Oken there
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was no female semen: “the liquor emitted by the female genitals during inter-
course” was, he argued, no generative material and must not be confused with
the “real semen.” Rather, it was a mucus to lubricate the vagina; “a result of
the opening uterine orifice.”®* The woman’s contribution to generation was,
in Oken’s understanding, clearly “the female vesicle.” The man, in contrast,
contributed a truly generative substance: semen that was uniquely male. Only
the male semen contained spermatic animals, which Oken—in contrast to
Blumenbach’s view—did not consider parasites but rather “essential, indeed
the essential element of the entire business of generation.”* Unlike Buffon,
who had fully separated the production of organic molecules from the sexed
body, Oken thought that spermatic animals were developed exclusively in
the testicles of the male organism.*” Oken’s theory of generation, however,
involved a further innovation. As he himself stressed, he contested the views
of “most recent physiologists,” who considered the female vesicle to be the
“central point of epigenesis.”*®* According to him, the egg in fact supplied
neither “a germ nor elementary organic particles nor anything else material,
but merely the form.”#

Buffon, too, had cast fundamental doubt on the importance of the egg
for generation. But whereas Buffon’s concern was to formulate a theory based
on a symmetrical contribution to generation by both sexes, Oken reintro-
duced an asymmetry. He again made reference to the Aristotelian dualism
between form and matter, but imbued it with a different meaning: instead of
contrasting female matter with male immaterial formative power, he postu-
lated the existence of only one material unit—the spermatic animals—that
assigned the leading role in generation to the man for two reasons. First, it
was the spermatic animals “entering” the “female vesicle” that supplied the
raw material for the future embryo. Second, these animais were the driving
force of the entire process of generation.®

However, in Oken’s Die Zeugung the significance of the spermatic ani-
mals is not exhausted by these two functions. Tellingly, Oken usually referred
to the spermatic animals as “infusorians.”™' The term embraced both the
microscopic entities observed in the human body and all of the entities that
appeared in the course of fermentation, the putrefaction of organic sub-
stances, or infusions. Whereas eighteenth-century research into these infu-
sorians attempted to prove the animal nature of the microscopic creatures
or to substantiate the hypothesis of spontaneous generation, Oken’s objec-
tive was a different one.” For him, the infusorians were neither animals nor
could their emergence be described as the creation of animals that did not
exist previously. Instead, he attributed their existence to a process of “coming
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apart,” which referred to the decomposition of a composite organization into
its “constituent animals.”* By inverse inference (as he put it), he proposed
the hypothesis that all “higher animals” consist of infusorians or “constituent
animals.” He called them constituent animals or Urthiere—“primordial ani-
mals”"—because they had, like earth, air, and water, come into being at Cre-
ation. An additional reason for Oken to consider them primordial animals
was that he believed they represented Urstoffe or “primordial substances” of
the organic “elements in the organic world.”** The concept of the infusorians
as Urthiere was, therefore, connected with the view that they were not merely
the fertilizing component of a specifically male generative substance but had a
far more comprehensive function: they were, quite simply, the primary units
constituting life and generating life.

Although Oken did not use the word cell in his 1805 text (at least not
with reference to elementary organic forms), historians of biology have often
considered his concept of infusorians to anticipate cell theory.”’ Attempting
to identify crucial conceptual developments that led to the emergence of the
cell theory during the nineteenth century, Frangois Jacob has highlighted the
distinctions between Buffon’s organic molecules and Oken’s infusorians. Both
scholars proceeded from the assumption that living bodies consist of elemen-
tary units. But, according to Jacob, whereas Buffon’s concept of “organic
molecules” was influenced by Newtonian mechanics, the breach with the
eighteenth-century’s mechanical thinking embodied by Oken was a pivotal
move toward the cell theory. At the beginning of the nineteenth century, a
living body:

[Clould no longer be imagined as a mere association of elements as
Maupertuis and Buffon envisaged. Even when Oken again brought
up the idea that beings were composed of elements, he did not con-
template autonomous units bracketed together, but units amalgam-
ated in the wholeness of the complete organism. Oken’s new idea,
from which the cell theory was gradually to emerge, was to consider
the bodies of large animals in relation to microscopic beings and
to visualize the latter as elements of the former—in short, to imag-
ine the complex living organism as an association of simple living
organisms.*

Oken’s conceptualization of the common basic unit of the organic world in
analogy to the smallest living beings was thus, in Jacob’s view, a decisive inno-
vation. In contrast to earlier understandings, this unit “could no longer be a
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simple molccule, an inert element or a portion of matter. It was itself a living
body, a complex formation, able to move, feed, and reproduce, a body, in
fact, endowed with the principal attributes of life.”

I would like to contest Jacob’s interpretation by pointing out that even if
Buffon did not conceive of his organic molecules as living beings, he certainly
did consider them to be mobile, active, and living entities. In Buffon’s descrip-
tion of the fundamental unit of the organic world, the term activity is of no
lesser importance than in Oken. Thus, one of Buffon’s conclusions reads:
“The life of an animal or vegetable seems to be nothing else than a result of alk
the particular [activities, all the particular] lives (if the expression be admis-
sible) of each of these active particles, whose life is primitive, and perhaps
indestructible.”® A major difference between Buffon and Oken is that Oken
reinterpreted this activity, as an exclusively male characteristic. Thus, Oken
equates the “active” with the infusorian and the “man,” and opposes it to the
passive plant or the “woman.” The dichotomy of active and passive—in
combination with the dichotomy of male and female—however, is not only
a key motif in Oken’s text, but also appears in the work of other Romantic
philosophers of nature, such as Friedrich Joseph Wilhelm Schelling, whose
writings had a particularly strong influence on Oken.%

This gendered understanding of the “infusoria” is completely left out by
Jacob and also by Georges Canguilhem in his essay on the history of the cell
theory. Both fail to analyze Oken’s book as a whole and focus only on one
short quotation from one of the few passages in which gender is not thema-
tized.5" For Canguilhem, Buffon’s and Oken’s concepts differ in so far as the
latter conceived elementary units of life, which relinquish their individuality
to subordinate themselves to a higher unity. Oken’s vision of the organism, in
Canguilhem’s view, results from a rejection of the ideas of the French Revolu-
tion and the political philosophy of the Enlightenment: “Oken conceived the
organism in the image of society—not society as an association of individu-
als, as per the political philosophy of the Aufklirung, but as the community
conceived by Romantic political philosophy.”® Canguilhem concludes that
the history of the cell concept is inextricably entwined with the history of the
concept of the individual. In his analysis of vitalism in the Enlightenment
cra, Peter Hanns Reill likewise locates Oken’s theory of generation within
the political context of the late eighteenth century. Oken’s formative years,
Reill reminds us, were,dominated by the French Revolution and its con-
sequences. One of Reill’s propositions is that in reaction to these political
upheavals, which meant chaos and uncertainty for Oken’s generation, and
especially in opposition to the new ideas of the Enlightenment, Oken and the
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Naturphilosophen affirmed a renewal of hierarchies, order, and clarity. How-
ever, for Reill, unlike for Canguilhem, Oken'’s critique of the Enlightenment
did not only imply the individual’s subordination to the well-being and con-
tinuity of society, but also a redefinition of gender relations.®

I would like to take up Reill’s point and argue that it is perfectly possible
to find notions of gender ambiguity and complementarity in the work of
Blumenbach and Buffon. For both scholars, however, the ultimate goal was
to formulate explanations for the generation of new life that transcended
such ambiguities. What characterized Buffon’s organic molecules and Blu-
menbach’s formative force was, as I have shown, their status as universal prin-
ciples: they were equally present and equally effective in all living beings,
plants, and animals, regardless of sex and size. In contrast, Oken wanted to
validate an order of life that would secure supremacy for one sex—the male,
The principle closing Oken’s 1805 treatise is “Nullum vivaum ex ovo! Omne
vivum e vivo.” In studies of the history of the cell theory, this principle has
been interpreted as a rejection of spontaneous generation and an anticipation
of Virchow’s famous formula “Omnis cellula a cellula” of 1855.% If we read
this against the background of Oken’s deliberations on gender relations, it
becomes clear that, especially with his notion of the Urthiere, Oken aimed to

disengage the “origin and reproduction of life” completely from the female
body.®

COMBINING ANTAGONISTIC VISIONS OF THE ORGANIC WORLD

As Thave shown in the previous section, Canguilhem and Jacob did not reflect
on the central role of dualistic and hierarchical ideas of gender relations in
Oken’s Die Zeugung or on their implications for his notion of organic elemen-
tary units. This omission is characteristic for the prevailing view on the history
of cell theory. Although numerous studies have discussed the political analo-
gies and metaphors that shaped this theory, it has so far not been analyzed
from a gender perspective. In the concluding part of this chapter, I therefore
want to pursue my argument by pointing to a few exemplary cases from nine-
teenth-century sperm and cell research. The first case is Theodor Schwann
(1810-1882), who is widely regarded as the “founding father” of cell theory
in the late 1830s. Canguilhem and Jacob have related his cell theory to Oken’s
notion of organic elementary units. Arguing that both Oken and Schwann
conceived these elementary units, respectively “cells,” in analogy to living
beings, Jacob postulates a historical continuity between their concepts.® This
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view disregards an important difference. Whereas Oken understood this unit
as 2 male animal, Schwann explicitly defined the cell in gender-neutral terms
as an “individual, an autonomous whole.”? For Schwann, each cell possessed
“an autonomous life” as well as an ability and force to induce organic devel-
opmental processes.®® Whereas for Oken the existence of the organism pre-
supposed the subordination and even the destruction of the individual “infu-
sorians,” Schwann regarded the organic whole as the result of the interaction
and union of autonomous units. So, if any historical parallel can be drawn,
it is between Buffon and Schwann.® As I mentioned earlier, Buffon regarded
the life of an animal or vegetable as the sum of active particles “whose life is
primitive and perhaps indestructible.”” Both Buffon and Schwann searched
for a universal law of organic development, a principle that was not only
common for animals and plants, but which could also explain all physiologi-
cal processes, especially the formation of new organisms. In this context, both
proposed a new definition of the egg. Whereas Buffon negated the existence
of the egg altogether, Schwann equated the structure and development of the
egg to that of other organic tissues.”” As a result, he did not draw a distinc-
tion between the formation of the embryo and other cellular processes in
living tissues. Like Buffon, Schwann located the origin of life in a unit that
transcended the differences of male and female reproductive substances and
bodies. In great similasity to Buffon’s theory of reproduction, Schwann’s cell
theory proposed a vision of the organic world that abstracted from differences
between the sexes.

My second example refers to the impact of cell theory for the physiology
of reproduction. Historians of biology usually assume that the cell concept
was immediately applied to the reproductive process.”” Yet, the nature and
function of the male semen remained a matter of controversy well into the
second half of the nineteenth century. An understanding of spermatic animals
as parasites largely prevailed until the 1840s,™ and it was not before the 1850s
and 1860s that physiologists began to describe sperms as cells and fertiliza-
tion as a cellular process.”¢1 would like to explain briefly the late arrival of this
development by presenting the example of Albert Kélliker (1817-1905). In
1841 Kaélliker published a lengthy study on the cellular formation of sperm.
Here he compared sperms with other “organic elementary particles,” especially
blood corpuscles and eggs.” At the same time, however, he émphasized the
peculiar nature of sperms. Although he did not consider them to be animals,
and especially not animals “that come in from outside,” he did still see them
as having one property reminiscent of their animal nature: their motility. For
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Kolliker, this was a feature that fundamentally distinguished sperm from egg.
Whereas the “principle of repose” inhered in the egg, the “principle of move-
ment,” and therefore a “higher life,” was present in the sperm. The union of
these two complementary principles was necessary for generation, but as a
result of their specific characteristics, Kolliker credited the sperms with the
role of initiating the fertilization process.”® The case of Kélliker represents
a hegemonic branch of nineteenth-century physiology of reproduction that
was permeated by the gender-dualism of Romantic Naturphilosophie. The
identification of sperms as a specific form of organic elements that was essen-
tially different from eggs and other cells can be attributed to a dichotomic
understanding of gender difference.”

Today, sperms and eggs are defined as cells. Yet, fertilization is regarded
as a process in which the sperm cell—still referred to by the term spermato-
zoon’®—"penetrates” the egg. Sperms continue to be described as animals
with a “head” and a “tail.” Their motility or nonmotility, which—@long with
their number and shape—is regarded as an indicator of male fertility or infer-
tility and is equated with “vitality” or “death.” Buffon’s reinterpretation of
sperms as initial associations of organic molecules completely overthrew the
notion of spermatic animals as living beings. The modern understanding of
reproduction seems to owe more to Kolliker’s and Oken’s views, which high-
lighted the opposition between the malefactive and the female/passive parts.”
In fact, our perspective on reproduction combines two opposing visions of
the organic world. One is based on the principles of universality, individual
autonomy, and the functional equality of all organic elements, and one is
centered on a hierarchical view of gender difference. In contrast to the former,
the latter attributes to the male sex a specific, primary role in the formation of
life. The studies and debates discussed in this chapter show how far the think-
ing about the organic world in the eighteenth and nineteenth centuries was
shaped by these two perspectives and the antagonism between thermn. More-
over, it demonstrates that a gender-based approach allows for a reassessment
of well-established narratives in the history of biology.
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