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Abstract
An ongoing project in the philosophy of science and medicine is the effort to articulate
a form of relativism about science that can find a path between strongly realist and
pernicious relativist poles. Recent scholarship on relativism has described the charac-
teristics a philosophy must have in order to be considered a thoroughgoing relativism.
These include non-absolutism, multiplicity, dependence, incompatibility, equal valid-
ity and non-neutrality. Critics of relativism maintain that these requirements cannot
be met without collapsing into a pernicious form of relativism and that attempts to
do so have failed. Against this view, I argue that the early twentieth century philos-
ophy of Ludwik Fleck satisfies these requirements. Paying attention to the scientific
details of Fleck’s account of active and passive elements of knowledge, and the resis-
tance generated by them, reveals a thoroughgoing and yet reasonable relativism about
science.

Keywords Ludwik Fleck · Relativism ·Wassermann reaction · Syphilis · Social
constructivism · Pragmatism

1 Introduction

In both the philosophy of science and the philosophy of medicine, philosophers
are searching for a middle-way account of science that rejects traditional aspira-
tions of realism and objectivity, whilst avoiding the pitfalls associated with relativism
and constructivism (Chang, 2016; Gagné-Julien, 2021; Giere, 2006; Kusch, 2020b;
Longino, 2002;Veigl, 2021).On the traditional account of science, the objects and facts
described are understood to be independent of human culture, and part of the world-in-
itself (Gagné-Julien, 2021). This account of science has been challenged, especially
by historians and sociologists of science and medicine (Boorse, 1997; Giere, 2006).
Some of these scholars have argued for radical forms of social constructivism, which
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deny that the objects and facts of science are independent of human culture or capture
the way the world is in itself (Cunningham, 2002). This has led to the concern that
such radical constructivist positions are “silly” forms of relativism (Giere, 2006), in
which knowledge is nothing more than what people agree is the case or find expedient
to believe. Such forms of relativism are pernicious and must be avoided.

Although overlooked in the recent literature on relativism (Baghramian & Coliva,
2020; Kusch, 2019, 2020b), Ludwik Fleck’s epistemology (Fleck, 1979) provides
just such a reasonable relativism about science. In Sect. 2, I discuss the requirements
that contemporary scholars have argued a philosophy of science must satisfy to be
considered as a form of relativism and identify the main points of contention that
make many see relativism as untenable. I discuss how Fleck’s epistemology satisfies
these requirements and addresses these issues. However, an abstract discussion of
these matters does not allow a proper understanding of Fleck’s epistemology.

In Sect. 3, I provide a concrete presentation of Fleck’s philosophy, as presented
in his monograph Genesis and Development of a Scientific Fact, published in Ger-
man in 1935. Fleck’s monograph concentrates on the fact that a serological test, the
Wassermann reaction, could be used to detect syphilis. Fleck argued that facts only
existed within culturally contingent networks of beliefs and practices, that comprised
the thought style of researchers. Step by step, I go through the experimental work
that Fleck argued inspired the central tenets of the serological thought style, showing
how Fleck linked these together, reconstructing the network that Fleck described. I
clarify how objects and practices such as patients with syphilis and the Wassermann
reaction were created within this network, explaining why Fleck thought that they
“cannot be justified” by empirical experience (Fleck, 1979, p. 59). These objects are
not natural objects that correspond with an absolute reality. Rather, they are brought
into being by the interaction of these central tenets, which were part of early twentieth
century serological culture. Understanding how this network constrained researchers
is essential for properly understanding Fleck’s epistemology.

In Sect. 4, I discuss two different forms of constraint in detail. Even though the
adoption these central tenets was inspired by empirical work, Fleck argued that their
adoption was still an encultured choice. As such, which tenets to adopt was for these
researchers to choose—theirwill determined the central tenets of serology. Fleck called
these beliefs and practices that responded to the will of researchers the active element
of knowledge. The logical consequences of these choices constrained researchers, but
this constraint was self-imposed. Having adopted these beliefs, however, researchers
experienced a different form of constraint that resisted their will. Fleck called this
the passive element of knowledge. Initially, this passive resistance is weak and indis-
tinct. Fleck called this the widerstandsaviso (the early signal of resistance). As more
and more active elements are adopted, this passive resistance becomes stronger and
stronger, until a fact emerges from the network. Crucially, this passive resistance can
conflict with the active elements that gave rise to it, showing them to be mistaken
even within the thought style they comprise. Thus, Fleck did not contradict himself
by claiming that early twentieth century researchers were mistaken, and his choice
of the Wassermann reaction’s ability to detect syphilis as an example of a fact that
emerges from a culturally conditioned network of beliefs and practices was apt. In
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the conclusion, I detail how Fleck’s philosophy meets all the requirements of a rea-
sonable relativism about science. Fleck’s epistemology is coherent, and of great value
to philosophers searching for a middle way between realist and pernicious relativist
poles.

2 Contemporary discussions of relativism and Fleck

Many candidate middle-way philosophies, be they examples of relativism, sociology
of knowledge, feminist epistemology, perspectivism or pragmatism, share many of
the themes discussed in the literature of relativism about science (Kusch, 2020b,
p. 64). Several recent books have been published on relativism in science, revealing
that the possibility of a non-silly form of relativism is still a live topic of discussion
(Baghramian & Coliva, 2020; Kusch, 2019, 2020b). Although there are many forms
of relativism, they by and large share a set of characteristics. I summarize the ones
described by Maria Baghramian and Annalisa Coliva (2020) for my purposes here:

(1) Non-absolutism: the view that factual knowledge does not correspond to a mind
and culture independent world.

(2) Dependence: the view that factual knowledge is dependent upon some sort of
framework, such as a paradigm, a conceptual scheme, or a linguistic framework.

(3) Multiplicity: the view that there are many frameworks upon which factual knowl-
edge might depend. There can be many different paradigms, or conceptual
schemes, or linguistic frameworks, etc.

(4) Incompatibility: the objects and facts produced in these frameworks conflict with
each other. This incompatibility might be strong or weak. Strong incompatibility
is the claim that the same fact is true in one framework, but false in another. Weak
incompatibility is the claim that a fact may be true in one framework but false in
another because it is not available or inexpressible in the latter framework.

(5) Equal validity: the view that different facts produced by different frameworks are
equally correct, and thus are genuinely facts.

(6) Non-neutrality: the view that there is no neutral set of criteria—no Archimedean
point—that can be used to evaluate knowledge claims.

I should note that Baghramian and Coliva are critical of this relativist position. Other
philosophers, such as Martin Kusch (2019a, 2019b), defend relativism about science,
but describe these criteria slightly differently. Kusch describes non-absolutism, depen-
dence, pluralism, and conflict as essential elements of relativism, which are similar
to non-absolutism, dependence, multiplicity and incompatibility already described.
Kush also requires at least one type of what he calls ‘symmetry’. Amongst the types
of symmetry, we find equal validity and non-neutrality, but we also find ‘locality’: the
view that knowledge, epistemic standards, etc., are local to culturally specific times
and places, and ‘non-appraisal’: the view that different knowledge claims, epistemic
standards, etc., are impossible to rank because the epistemic standards that would
be used to do this are unintelligible in different frameworks. This is different to non-
neutrality because non-appraisal requires that the epistemic standards used in different
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frameworks be mutually unintelligible, whereas non-neutrality only requires that they
be different.

Of these characteristics, one of the most contentious is equal validity. Equal validity
is seen as something of an Achilles heel for relativists (Boghossian, 2006). If we
accept that there are multiple, incompatible, culturally relative sets of facts, then (it
is assumed) we must allow any belief to be sanctioned because it is accepted within
some culture or other. The fear is that knowledge collapses into whatever is culturally
accepted: that knowledge is reduced to belief.

Some scholars, such as Baghramian and Coliva (Baghramian, 2019; Baghramian
& Coliva, 2020), claim that equal validity is a necessary requirement for an account
of science to be a form of relativism, whilst others, such as Martin Kusch, claim that
this is not the case because no actual relativist accepts equal validity as characteristic
of their view (Kusch, 2019a). Kusch only requires that a relativist accept at least one
other form of symmetry (locality, non-neutrality and/or non-appraisal). This discus-
sion is complicated by disagreements about what equal validity means. According to
Baghramian the claim is that “there can be more than one equally true, rational or
justified, but mutually incompatible, judgement on a given topic or in a given domain”
(Baghramian, 2019; see also Baghramian & Coliva, 2020, p. 9). According to Kusch,
however, the claim is that “the different epistemic frameworks (their standards and the
judgements they license) are all equally valid” (Kusch, 2019b; see also Kusch, 2020a,
p. 196, 2020b, p. 4). Kusch takes this latter formulation of equal validity to entail that
any set of putative facts that are accepted by a group of researchers is just as correct as
any other set of putative facts, which is the hallmark of silly relativism. This is why he
is keen to reject this view, and to point out that no actual relativist holds this position.
The more modest view that only some sets of facts are just as correct as each other
leaves open the possibility that some other sets of putative facts do not deserve the
status of factual knowledge. This view may be more tolerable to actual relativists and
may be defensible.

Baghramian and Coliva (2020, p. 10) hold that equal validity follows as a logical
consequence from accepting non-absolutism and non-neutrality. Kusch and others dis-
agree, arguing that accepting non-neutrality entails that different frameworks cannot
be neutrally evaluated, whilst accepting equal validity entails that frameworks have
been neutrally evaluated and found to be equally good (Ashton, 2020; Kusch, 2019b;
Veigl, 2021).1 Far fromentailing equal validity, these scholars argue that non-neutrality
is incompatible with equal validity. This allows the relativist to accept non-neutrality
whilst rejecting equal validity, in an effort to maintain their relativist credentials with-
out reducing knowledge to belief. So, we have two further ways of understanding equal
validity. On the one hand, frameworks are equally valid because there is an absolutely
correct way to rank frameworks, and they happen to have the same rank. On the other
hand, there is no such way to rank them, so one framework cannot be said to be better
or worse than another. However, if this is true, what stops people from just asserting

1 Note that these scholars do hold that it is possible for relativists to rank different epistemic systems, but
that this is only possible to do having accepted some epistemic system or other. Neutral ranking is not
possible. They also hold that researchers’ seeing that other epistemic systems are coherent and valuable
according to some other epistemic system need not lead to their acceptance of, or conversion to, that other
epistemic system.
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that they will continue to believe in the framework they do because no one can show
them that it is worse than any other? This conceptual analysis of equal validity may
not address the central concern about relativism, which is the reduction of knowledge
to culturally accepted belief. What the relativist needs to explain is how they avoid
such silly forms of relativism.

Even so, concerns have been raised that previous attempts to articulate a reasonable,
non-silly formof relativismhave failed.Thus,RichardRorty’s linguistic relativism“re-
mains trapped in the shifting sandswhere linguistic constructivismabout facts becomes
indistinguishable from the type of relativism he wishes to avoid” (Baghramian &
Coliva, 2020, p. 126). Nelson Goodman’s ontological constructivism is “a really
implausible form of linguistic idealism”, in which we all ought to be able to fash-
ion the world in which we live in any way we want (Baghramian & Coliva, 2020,
p. 134). Bruno Latour is said to have recognized that his version of relativism has
pernicious consequences, allowing propagandists to cloak themselves in the mantel of
science (Baghramian & Coliva, 2020, p. 138).2 Without traditional notions of objec-
tivity, truth and reason “to act as a compass, we are cast adrift in a sea of conflicting
information” (Baghramian & Coliva, 2020, p. 139). Proponents of the sociology of
scientific knowledge “have exaggerated the purely social dimension” of science by
treating knowledge as collective belief (Baghramian & Coliva, 2020, pp. 159–161).
Feminist epistemologists are looking for “a well-articulated and coherent form of rela-
tivism that is also sensitive to the calls of reality and objectivity”, and yet they “have not
been able to give an account of relativism that meets these desiderata” (Baghramian &
Coliva, 2020, p. 166). Scholars frommany schools of thought are trying to articulate a
form of relativism in which no aspect of knowledge is independent of human culture,
and yet which does not collapse into a silly and pernicious relativism. Nevertheless,
other scholars remain deeply sceptical about this possibility, and are concerned that
adopting it would blur the distinction between scientific discourse and propaganda.
“If there are no absolutes, everything is permitted. It’s Karamazov all over again”
(Kusch, 2019b). Relativism might even promote ‘epistemic insouciance’—not caring
about what is true (Baghramian, 2019; Kusch, 2019b).

Fearful of the deficiencies of relativism, some have sought to reject traditional
ideals of objectivity and truth whilst preserving some sense of realism. David Stump
(2022), for example, has recently championed a pragmatic fallibilism, which he argues
can mediate between strongly realist and relativist poles. Stump, in order to protect
his pragmatism from slipping into a silly pernicious relativism, proposes a pragmatic
account of objectivity. “What I mean by saying that our judgements can be objective
is simply that results are not built into our sets of practices” (Stump, 2022). This is a
very valuable insight. Stump also argues that empirical experience can be dependent
upon systems of beliefs and practices, without being determined by them.3 This is
another very valuable insight. However, the possibility of finding such unexpected
things is presented by Stump as the result of getting beyond the frameworks to which

2 Others do not agree that Latour made any such recantation (Kusch, 2020b, p. 66).
3 Stump (2022) argues that the difference between relativism and pragmatism is that for the relativist
knowledge is dependent upon and completely determined by the framework of beliefs and practices,whereas
for the pragmatist knowledge is dependent upon but not completely determined by this framework. This
defines all forms of relativism as silly and pernicious, which relativists deny is the case.
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knowledge is relative. “You must go outside of the system of practices and do things
in the world” (Stump, 2022). But the whole problem is that pragmatists and relativists
alike (whether or not there is a difference) do not accept that it is possible to get outside
of the frameworks to which knowledge is relative and “do things in the world”. The
phenomena created by systems of beliefs and practices are not “stable” in the sense of
managing to become independent of the systems that generated them (Stump, 1988,
2022). This account of how we encounter things that are not built into our frameworks
is not satisfactory.

In summary, both philosophers of science and medicine are struggling to find an
account of science that rejects the traditional realist view of science, but which does
not collapse into a silly and pernicious form of relativism. Scholars do not see how it
is possible to have factual knowledge, which is dependent upon but not determined by
frameworks of beliefs andpractices,without being able to get outside that framework to
access an autonomously existingworld. I argue here that Ludwik Fleck’s epistemology
shows us how this is possible.

Fleck rejected the possibility of absolute knowledge of how the world is in itself.
He also endorsed dependence, multiplicity and incompatibility. I argue that Fleck’s
epistemology even allows for a non-pernicious form of equal validity, which may sat-
isfy those who see equal validity as a requirement for relativism about science. By the
standards of contemporary discussions of relativism, Fleck’s epistemology is a form
of relativism. However, Fleck denied that he was a relativist, as (for him) relativism
entails that the same claim could be both true and false in different frameworks (Fleck,
1979, p. 100). For Fleck, facts produced in different frameworks are never the same,
even if they use the same words to express them. Thus, Fleck endorsed only a weak
form of incompatibility, which according to Baghramian and Coliva (2020) makes
his relativism a weak form of relativism. And yet, the reason Fleck says that facts
produced in different frameworks are never the same is because, for him, the world
we experience is literally created within each framework, so that different frameworks
create different worlds. Baghramian and Coliva (2020, p. 139) concede that this is a
particularly strong formof relativism, even if it leads to aweak formof incompatibility.
In any case, that facts are not built into the framework upon which they are dependent
is central to Fleck’s work, and his epistemology if thus not a silly and pernicious form
of relativism.

Fleck argued that the notion of the culture-independent world-in-itself is not intelli-
gible and preferred not to speak about things he did not think could be understood.4 He
does, however, occasionally refer to uninterpreted experience as “a complex confusion
and chaos” (Fleck, 1979, p. 75). There is an ancient tradition in poetry and mythology
of referring to the substrate from which a god may create the world as “chaos”. This
chaotic substrate is pure potential—it is not anything in particular but can become
anything at all, according to the will of the creator. John Milton in Paradise Lost, for
example, described it as a “wilde Abyss, The Womb of nature and perhaps her Grave,

4 Fleck shared the view that things-in-themselves were unintelligible with several early twentieth century
philosophers, including Ernst Cassirer (1950), Heinrich Rickert (1986) and Otto Neurath (1931). For a
discussion of Rickert’s use of ‘chaos’ see Kulyk (2019). For a comparison between Fleck and Neurath see
Koterski (2002). For a history of relativisms in the German speaking world, see Kusch, Steizinger, Kinzel
and Wildschut (2019).
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Of neither Sea, nor Shore, nor Air, nor Fire, But all these in thir pregnant causes mixt
Confus’dly, and which thus must ever fight, Unless th’ Almighty Maker them ordain
His dark materials to create more Worlds” (Milton, Paradise Lost, Book II, line 910).
Only after this act of creation does the potential become actual. So, even if we cannot
describe this chaotic substrate in prose, perhaps we can describe it in verse.Whilst I do
not suggest that Fleck drew on this poetic and mythological tradition, it is nonetheless
helpful to have it in mind when interpreting his epistemology.

In this poeticmode, we (in place of TheAlmighty) face chaos and order it according
to our will. We generate the objects that populate the world we experience. Fleck
called this culturally informed activity “the active element of knowledge” (Fleck,
1979, pp. 10, 82, 90). These active elements form the “thought style” of a group of
collaborating observers, which Fleck calls a “thought collective” (Fleck, 1979, p. 25).
However, once we have brought these objects into being, we find that these objects do
not necessarily behave, and do not necessarily relate to each other, as we would wish.
We find that these objects, created according to our will, then resist our will. Fleck
called this resistance to our will “the passive element of knowledge”. The passive
element of knowledge does not exist without the active element of knowledge and
changing the active element of knowledge changes how the passive element resists
our will. The passive element of knowledge is dependent upon the culturally informed
active element. However, the passive element resists our will, and thus is not fully
determined by the active element of knowledge. As we shall see, the passive resistance
can even undermine the very active elements that brought them into being. Thus,
although all passive facts are dependent upon the active framework, what these facts
are is not built into the framework.

Researchers rarely (or perhaps never) work directly with chaos. Rather, they adapt
previously held sets of active elements in the light of their passive experience. Nev-
ertheless, in Fleck’s epistemology, the active element that responds to our will is
epistemically prior to the passive element that resists our will. Many other attempts to
articulate a satisfactory relativism have this priority reversed, such that the thing that
resists our will is treated as given for all observers, who then act upon it according
to their values and culture. So, some accounts may take a certain set of brute obser-
vations as given, and then interpret them differently, whilst others may appeal purely
“object-sided” stimuli, which then interact with “subject-sided” factors, to produce
knowledge (Brorson & Andersen, 2001). Such accounts inevitably separate some-
thing that is given by the nature of the world-in-itself from cultural interpretation,
rather than showing how facts and values are fully integrated. They also have the dis-
advantage of appealing to something given by the world-in-itself, which contradicts
their relativist aspirations. Fleck’s account of the active and the passive elements of
knowledge manages to fully integrate facts with values, such that all factual knowl-
edge is inseparable from and constituted by human culture, without collapsing into a
silly and pernicious form of relativism.

Even though Fleck’s epistemology is valuable to many contemporary philosophical
discussions, his work has proved difficult to interpret. On the one hand, Fleck is con-
sidered a pioneer of radical social constructivism (Jasanoff, 2012; van den Belt, 2011;
Zittel, 2014). He is understood to be the amongst the silliest of relativists (Cunning-
ham, 2002, p. 15; Harré&Krausz, 1996, p. 11) and is linked to the rise of a “post-truth”
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era (Kienhues et al., 2020; Omodeo, 2020; Strong, 2019). On the other hand, some call
Fleck’s relativism amyth, arguing that he took an epistemic position outside of history
in order to criticise scientific positions he did not agree with (Zittel, 2014). Fleck cer-
tainly did argue that some scientific claims were mistaken (see below), leading some
scholar to interpret the passive element of knowledge as “the hard residue of material
reality” (Löwy, 2004a). These seemingly contradictory elements in Fleck’s work have
led other scholars to argue that Fleck contradicted himself (Brorson&Andersen, 2001;
Harwood, 1986; van den Belt & Gremmen, 1990). “One possible interpretation is that
the inconsistencies in Fleck’s writings reflect an unresolved tension between Fleck the
philosopher that stresses relativism and idealism and Fleck the scientist that stresses
realism and materialism” (Mulinari, 2014). Others still have argued that Fleck’s work
in unintelligible (Hedfors, 2006). Whilst several scholars have been supportive of it
(Brorson & Andersen, 2001; Latour, 2007; Smith, 2006), Fleck’s work still requires
further clarification to reveal its power. Whilst Fleck’s work is complex, I seek to
clarify his argument and recommend his epistemology for application in the present
day.

When clarifying Fleck’s epistemology, it is important to attend closely to the con-
crete details of the science Fleck used to present his epistemology (Babich, 2003).
Fleck did not provide an entirely abstract account of his epistemology, instead provid-
ing an analysis of the “thought style” of serologists in the early twentieth century and
reflecting on the philosophical consequences of this analysis. There are good reasons
for following his example. Any general or abstract account of science, divorced from
the particulars from which it is drawn, is easily misunderstood and misinterpreted.
Failure to engage with these particulars led to the misunderstanding of Fleck’s posi-
tion immediately after the publication of Genesis and Development of a Scientific
Fact in 1935. Some National Socialists were supportive of this aspect of his work, as
they interpreted it to show that there could be one distinct science for Arian Germans,
who adopted one set of active elements of knowledge, and another science for Jewish
Germans, who adopted a different set of active elements—that there were distinct
“new German” and Jewish thought styles (Borck, 2004; Fehr, 2012; Ginev, 2015).5

Attention to the particulars of Fleck’s would have shown the opposite. Membership of
the serological thought style was not predicated upon race, but rather upon receiving
a serological training, and the adoption of the relevant active elements of knowledge,
which people of any race or nationality might (or might not) undertake. Separating a
general and abstract philosophical account of science from a particular and concrete
empirical account of it diminishes our understanding of both. In Fleck’s epistemol-
ogy, this separation of philosophy and historical experience would be as damaging
to understanding the science as trying to separate the active and passive elements of
knowledge. Without the active element, the particulars of the passive element do not
exist. And yet, researchers learn how to formulate the active elements that they adopt
by generalizing from their passive experiences. “Who does not see, in fact, that by
separating these two sciences we mutilate both” (Poincaré, 1905, p. 154).

5 Fleck was a Polish Jew. He and his family were persecuted by the Nazis and he was interred at both
Auschwitz and Buchenwald concentration camps (Schnelle, 1986). Fleck rejected the authoritarian vision
of science promoted byNazis, promoting a democratic vision of science instead (Fehr, 2012). For discussion
of the connection between relativism and National Socialism see Steizinger (2019).
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Fleck’s monograph provides an historical and philosophical investigation of the
Wassermann reaction as a test for the disease syphilis. The Wassermann reaction is a
blood test for syphilis developed in the early twentieth century. It quickly captured the
imagination of research and medical communities internationally, becoming a trusted
tool in syphilis control strategies (Löwy, 1993). It was originally thought to detect
antibodies produced by infected patients, which would bind to the syphilitic pathogen
Spirochaeta pallida (later called Treponema pallidum), and to this pathogen alone.
Antibody/antigen reactions were supposed to be immunologically specific. Antibod-
ies lead to the destruction of this pathogen by binding to it. This allows another
blood chemical, known as complement, to bind to the pathogen, punching holes in the
pathogen’s cell membrane, destroying it. In a sample of the patient’s blood, there is
only a limited supply of complement,which can be used up, or fixed, by immunological
reactions. Hence, the fixation of complement can be used to detect specific immuno-
logical reactions. Serologists tested for syphilitic antibodies, and thus for cases of
syphilis, by taking a sample of blood, adding antigen from the syphilis pathogen
(which would bind to the antibodies if they were present and fix the complement),
and then test to see if the complement was fixed. If it was, then the antibodies were
present, indicating the presence of the pathogen and the disease.

Soon after the development of this serological test, however, researchers made a
surprising discovery. Positive test resultswere supposed to be produced by an immuno-
logically specific reaction between syphilitic antigen and the corresponding antibodies.
This was one of the active elements of knowledge upon which the test was premised.
Researchers quickly found, however, that the test would still distinguish patients with
and without syphilis even if no syphilitic antigen was used to test for antibodies that
were supposedly specific for syphilis. This finding is an example of the passive ele-
ment of knowledge and it is catastrophic for the thought style from which it emerged.
This is Fleck’s main example of the passive element undermining the active elements
that generated it.

Fleck used this finding to argue that the active elements adopted by early twentieth
century serologists were “completely mistaken” (Fleck, 1979, p. 74). This claim more
than any other has confused the interpretation of Fleck’s work. Scholars have assumed
that if all knowledge is relative to culturally contingent active elements then it is
impossible for researchers to be mistaken (Harwood, 1986; van den Belt & Gremmen,
1990). According to these scholars, Fleck contradicted himself by claiming both that
serological knowledgewas relative to the serologists’ thought style and that serologists
were mistaken to believe what they did. Furthermore, scholars have claimed that the
fact of the non-specificity of the Wassermann reaction was a poor example of Fleck’s
philosophy, because it undercut the central tenets of the thought style from which
it arose (van den Belt & Gremmen, 1990). These scholars assume that a fact that
undercuts the central tenets of a thought style cannot be relative to that thought style.
In effect, these scholars assume that all forms of relativism, including Fleck’s, must
be pernicious. What they have missed is that Fleck presented a non-pernicious form of
relativism and did so without contradicting himself. The key to understanding this is
to grasp why Fleck thought belief in the immunological specificity of theWassermann
reaction was mistaken, which requires a thorough understanding of his account of the
Wassermann reaction.
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3 The network of serological knowledge

Fleck’s account of thought styles is rich, and I will not do it justice here. I ignore
elements such as the format and style of scientific writing that different scientific
communities find acceptable. I also ignore Fleck’s discussion of how knowledge needs
to circulate through expert and lay communities, and of how knowledge develops
historically. I pay no attention to how Fleck saw literature, poetry, painting and music
as capable of producing and expressing knowledge. These are all important parts of
Fleck’s work. However, here I focus on the particular beliefs Fleck highlighted as
central tenets of the thought style of serologists. Fleck has been criticized for saying
that these central tenets “could not be justified”, as this sounds like he is claiming that
serologists were wrong to hold them. But he is not. These central tenets are the active
elements of the serologists’ thought style, which Fleck thought needed to be adopted
to make their empirical experiences possible. As such, the adoption of these active
elementswas not dictated by experience.However, their adoptionwas not unconnected
to experience either. Prior experience, produced using other active elements, inspired
the adoption of these central tenets, but did not dictate that they must be adopted. As
such, these active elements went beyond experience, and it is in this sense that they
“could not be justified”. Fleck is not criticizing serologists for adopting these active
elements, he is telling uswhat to look out for when identifying active elements—things
that are taken for granted without being dictated by observation. To see this, and to
properly understand the character of the active elements of knowledge, it is important
to explore why Fleck argued they were adopted by serologists and how they interacted
with each other.

Scholars have highlighted the six central tenets of the serological thought style
identified by Fleck (van den Belt & Gremmen, 1990). These scholars correctly rec-
ognize that there is an important theme that unites these tenets: specificity. Specific
disease entities, species of pathogen and specific immune responses are all united by
the overarching regulative principle of specificity (van den Belt & Gremmen, 1990,
p. 468). I represent these central tenets as follows:

(1) The specificity of serological reactions—antibodies will only react with their
corresponding antigen.

(2) The specificity of diagnosis—there are distinct species of disease that can be
distinguished using clinical and laboratory observations.

(3) The specificity of pathogen—there are distinct species of aetiological agent,
which are foreign organisms that invade the host’s body and cause disease (the
battle metaphor).

(4) The distinction between cellular and humoral immunity—the immune processes
involving the host’s cells and involving the host’s serum can function entirely
independently.

(5) The importance of controls—without appropriate control experiments serological
results cannot be trusted.

(6) The action of blood chemicals—each immune effect of serum is the result of the
action of a chemical substance in the blood.
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Fleck described the observationswhich inspired the adoption of these central tenets,
and how they were assembled into a network. These included observations of conta-
gious diseases, where healthy peoplewould develop the same symptoms as sick people
withwhom they had come into contact. This inspired the notion that there were distinct
species of disease (tenet 2) (Fleck, 1979, p. 15). Macroscopic disease-causing organ-
isms, such as intestinal worms, were known to invade their host causing symptoms,
inspiring the notion that diseases were caused by creatures invading the body (tenet 3).
Inoculation experiments, in which pus from diseased patients is injected into healthy
patients who then develop the same disease, inspired the idea that infectious material
that caused disease could be transferred from one individual to another (Fleck, 1979,
p. 15). Bacteriological theories of microscopic pathogens, when they emerged in the
late nineteenth century, fitted neatly into this framework (Fleck, 1979, p. 15). Fleck
discussed how observations made in clinical and laboratory medicine, bacteriology
and pathology all contributed to the view that different species of pathogens cause
specific disease entities by invading patients’ bodies (linking tenets 2 and 3).

Importantly, Fleck emphasised that these observations did not force researchers to
accept the reality of pathogens which caused disease in those they infected. He noted
that asymptomatic infections, disease carriers, and marked differences in pathogen
virulence and patient response to the same pathogen, all showed that the notions
of specific disease entities caused by different species of pathogen need not have
been accepted by serologists. “Today it can be claimed almost with impunity that the
“causative agent” is but one symptom, and not even the most important, among several
indicative of disease” (Fleck, 1979, p. 18). Although such notions were inspired by
empirical work, alternative interpretations were available. The adoption of these tenets
was part of the serologists’ culture (Fleck, 1979, pp. 21–22, 64, 121–122).

The same insight applies to syphilis itself. Patients with syphilis were identified as
patients with venereal disease (who had symptoms involving their genitals), but who
did not have either gonorrhoea or soft chancre (as recognized from the presence of
the pathogens that defined those two diseases). “The agents causing gonorrhea and
soft chancre had been discovered earlier, so that these two diseases could be excluded
from the picture of syphilis” (Fleck, 1979, p. 17). So, the disease entity syphilis was a
sort of left-over category, formed by taking patients with a clinical problem (venereal
disease) and subtracting those patients with certain disease-causing organisms. As a
clinical problem was central to the definition of syphilis, Fleck argued that syphilis
was not a natural object, existing independently of human experiences, judgements
and interests. The disease entity syphilis was part of serologists’ culture.

This also applies to the pathogen of syphilis. The pale spirochaete was found in
patients with syphilis, and inoculation experiments confirmed that this pathogen could
indeed produce the symptoms of syphilis in animals (Fleck, 1979, p. 17). However,
bacteriologists could not distinguish this pathogen from other similar microorganisms
by its microscopic appearance alone, as there were many similar looking organisms
that did not produce disease in inoculation experiments. The species of spirochete
could only be recognized from the clinical syndrome it produced in experimental
subjects. Consequently, the disease entity syphilis was not defined by its pathogen,
the pathogen was defined by its disease entity. “Spirochaeta pallida should therefore
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be defined by syphilis instead of the other way around” (Fleck, 1979, p. 18, see also
p. 21). As the disease entity was part of serologists’ culture, so was the pathogen.

So, we already have a little network, showing how knowledge of several venereal
diseases and their pathogens are interrelated. Even though the infectious agents for
gonorrhea and soft chancre needed to be known to define the clinical syndrome of
syphilis, it is the clinical syndrome of syphilis that defines its pathogen. This shows
the mutual dependence of ideas about species of pathogen (element 3) and specific
disease entities (element 2). Fleck argued that syphilis should not be understood as a
natural object, discovered by objective research. Rather syphilis should be seen as the
product of early twentieth century serological culture, and its historical development
(Fleck, 1979, pp. 21–23).

With this knowledge of syphilis in place, it became possible to design a test to detect
patients with the disease. Fleck described the experimental observations that inspired
the development of the Wassermann reaction as a complement fixation test, which
was used to detect antibodies to the syphilis pathogen. Immunization experiments had
shown that the serum of subjects inoculated with killed bacteria acquired the ability
to destroy that species of bacteria (Fleck, 1979, p. 65). This effect was interpreted
to show that immunized patients produced special chemicals in their blood (tenet 6),
antibodies, which had the power to destroy that pathogen, and that pathogen only. “The
amboceptors [antibodies] are specific; their effect is confined to the particular antigen
used in the immunization—being effective only on the blood corpuscles of the ram,
only on cholera bacilli, etc.” (Fleck, 1979, p. 66). Fleck doubted that there were such
chemicals produced in the blood, as did other contemporary immunologists, but there
is no need to discuss early twentieth century debate about the causes of immune effects
here (Mazumdar, 1995, pp. 22–25). It is enough to understand that antibodies were
supposed to form specific immune complexes with antigen from only one species of
pathogen (tenet 1). In presenting these experiments, Fleck connected different species
of pathogenic organism (tenet 3) with the production of chemical substances in the
blood that produced immune effects (tenet 6), these effects being the result of immune
complexes forming between antigen from those species of pathogen and their specific
antibodies (tenet 1).

In addition to antibodies, complement fixation tests require knowledge of comple-
ment. Fleck described how this knowledge emerged from experiments with immune
serum. Serum from subjects that had acquired the ability to destroy a particular species
of pathogen would lose this ability if it was heated or if it was left to stand for a long
period of time (Fleck, 1979, p. 65). Immune serum could be deactivated by heating or
time. Curiously, researchers also observed that this deactivated serum could be reac-
tivated by the addition of fresh serum from an animal that had not been immunized,
whose serum could not destroy the pathogen in question. This result was interpreted to
show that theremust be two sorts of substance involved in the production of the destruc-
tive power of immune serum. The first is the antibody, which, because it is specific
for each form of pathogen, only exists in immune serum. But, in order to exhibit their
destructive capacity, antibodies need the help of a second substance, which became
known as complement. Antibodies are stable over time and with heating, whereas
complement is not. Antibodies are specific to immune serum, whereas complement is
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generic and found in the blood of all mammals. Hence, heating destroyed the comple-
ment but not the antibodies, deactivating the immune serum, and adding fresh serum
from any mammal replaced the complement, which along with the antibodies could
destroy the corresponding pathogen.

Today, immunologists do not describe complement as a single substance. Instead,
this immunological effect is ascribed to a complex system of over thirty interacting
chemicals, which have a complex role in the immune system. In accordance with
the belief that each immune effect is produced by a specific chemical substance in the
blood (tenet 6), early twentieth century researchers invoked the substance complement
to explain this experimental observation. Thus, whilst the invocation of complement is
inspired by the observation of this immunological effect, this was not the only possible
interpretation of it. It might be interesting to explore how and why the complement
system is described as it is today, but there is no need to do this here. It is enough
to understand that the notion of the substance ‘complement’ was a product of the
culturally contingent belief that each immune effect had its own chemical in the blood.

A further experimental observation is required to inspire away of detecting comple-
ment in immune serum. If foreign red blood cells and their corresponding antibodies
are added to fresh serum containing complement, the red blood cells will be destroyed.
Similarly, if bacteria and their corresponding antibodies are added to the fresh serum,
the bacteria will be destroyed. However, if red blood cells and their antibodies are
added to serum that has just been used to destroy bacteria, the red blood cells will not
be destroyed. The explanation given for this was that the destruction of the bacteria
used up, or fixed, the complement (Fleck, 1979, p. 65).

Serologists used this phenomenon to develop a kind of diagnostic test: the comple-
ment fixation test (Fleck, 1979, p. 68). If immune complexes formed between antigen
from pathogenic bacteria and their corresponding antibodies, then these complexes
would fix the complement and prevent the haemolysis of the red blood cells. The
haemolysis, or lack thereof, could be seen by visual inspection of the reaction mix-
ture, which provided a test result: haemolysis for negative, no haemolysis for positive.
If serologists had antibodies to a particular species of pathogen, then they could test
the blood of patients for antigen from that pathogen. Conversely, if serologists had
antigen from that species of pathogen, they could test the blood of patients for the
corresponding antibodies. The complement fixation test linked ideas about species
of pathogen (element 3), their antibodies and complement (element 6), the formation
of specific immune complexes (element 1), and the laboratory diagnosis of different
species of disease (element 2) together.

One final set of experiments is required for a diagnostic test to emerge from this
network. The immunological specificity was crucial to the diagnostic value of a test.
If the test was not immunologically specific, then positive tests could occur in the
absence of pathogenic antigen/antibody immune complexes, and thus in cases that did
not have the disease in question. Serologists established that tests only returned positive
results for samples from diseased patients using control reactions (tenet 5). In control
reactions, the presence or absence of pathological extracts or antibodies is known,
and the results of the reaction can be judged as true or false accordingly. “Work done
without the controls necessary to eliminate all possible errors, even unlikely ones,
permits no scientific conclusions” (Fleck, 1979, p. 59, quoting Citron). Serologists
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working on the Wassermann reaction initially focused on the negative control, which
tested samples from non-diseased patients, who should not return positive results.

The Wassermann reaction was designed to be a complement fixation test for
syphilis, employing all these tenets in concert. Initially, Wassermann and his team
published results that seemed to show that the test was much more promising for the
detection of antigen in patients’ blood than for the detection of antibodies. Sixty-four
out of sixty-nine extracts from syphilitic patients6 tested positive, and all fourteen
extracts from non-syphilitic patients tested negative (Fleck, 1979, p. 76). This led
Wassermann to conclude of the test “that it is a specific reaction between syphilitic
antigen and syphilitic antibodies” (Fleck, 1979, p. 71, quoting Wassermann et al.
1906). Fleck also noted that the bacteriologist Edmund Weil wrote of the Wasserman
et al. 1906 paper that “The study of this paper could not fail to convince everybody
firmly that here was a reaction which functioned with wonderful precision, especially
in the demonstration of spirochaete antigen” (Fleck, 1979, p. 175, quoting Weil 1921,
p. 967). By incorporating control reactions into the network of practices and beliefs
that comprised the serological thought style, the Wassermann reaction was brought
into existence.

The serological thought style was composed of these central tenets (tenets 1–6).7

Even though they were inspired by experimental findings, these observations did not
force researchers to adopt them. Fleck denied that observation compelled researchers
to accept the existence of specific disease entities. All patients are different, to see them
as suffering with the same affliction is at least partly a creative act (Fleck, 1979, p. 22).
Fleck denied that researchers were forced to accept microbes as the cause of disease.
A species of microorganism causes symptoms in one person, but has no effect on
another (Fleck, 1979, pp. 18, 30). Given this, why see the microorganism as the cause
of disease, rather than the patient’s constitution, or some combination of the two? Fleck
also denied thatmicrobiology forced researchers to see the species ofmicrobe that they
did, and even that microbes had to be divided into species (Fleck, 1979, pp. 59–62).
Antibodies can only be specific to species of pathogen if there are species of pathogen.
A control only counts as such if disease status can be determined. Complement need
not have been understood as a single substance, responsible for a single immune effect.
Although all the tenets described above were inspired by experimental work, Fleck
denied that researchers had no reasonable choice but to adopt them given these results.
This is why Fleck described these elements as those that “could not be justified” by
empirical experience (Fleck, 1979, p. 69). They were part of the serologists’ culture.
Both syphilis and the Wassermann reaction were culturally contingent objects.

Furthermore, syphilis and the Wassermann reaction were used to construct each
other.Without knowing that there were patients with syphilis and being able to identify
at least some cases and negative controls, theWassermann reaction could not exist. The
culturally defined boundaries of the disease entity syphilis informed the definition of

6 Sixty-four correct results out of seventy-six if the seven extracts from brain tissue are included (Fleck,
1979, p. 71).
7 Fleck said very little about the distinction between humoral and cellular immunity (element 4). He only
mentioned it as an example of the “many other habits of thought that cannot be objectively confirmed” in
the serological thought style (Fleck, 1979, p. 63). This element plays no role in his account of the network
of knowledge.
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theWassermann reaction, as a procedure that was expected to return positive results in
cases and negative results in negative controls. Conversely, the Wassermann reaction
was used to change the boundaries of syphilis. Syphilis presented in many different
ways, initially with genital lesions in a primary stage, and then with skin and other
lesions in a secondary stage. It could then enter a long, asymptomatic, latent stage,
before in some cases developing into a tertiary stage affecting many organs including
the nervous system. In the early twentieth century whether patients in this tertiary
stage were genuinely cases of syphilis was disputed. The Wassermann reaction was
used to settle that debate, bringing these patients with tertiary disease into the group
of patients with syphilis (Fleck, 1979, p. 14). Positive Wassermann tests also brought
many patients with latent disease into this group (Löwy, 1993). As these central tenets
were formed into an interconnected network, the objects and practices created by this
network were also interconnected.

The above discussion gives the impression that the beliefs and practices that com-
prised and emerged from this network could all be explicitly articulated, but this is
not so. Fleck recognized tacit elements that contributed to the network. The Wasser-
mann reaction was technically complex, and difficult to carry out. Laboratory workers
needed to develop the “serological touch” to carry it out (Fleck, 1979, p. 97). Proce-
dures needed to be carried out at just the right speed, for example. “An inexperienced
individual obtains irregular results through having diluted the extract either too rapidly
or too slowly” (Fleck, 1979, p. 97). Fleck claimed that the addition of a new worker to
a team would often lead to different test results, even if that new member was skilled,
because the “quasi-orchestral” coordination of the team was disturbed (Fleck, 1979,
p. 97). The tacit knowledge of how to carry out the Wassermann reaction was part of
serologists’ culture, and these tacit elements formed part of this network of beliefs
and practices.

As all these beliefs, practices, objects and skills were formed in this network,
changes to any of these things also changed the others. For example, very quickly
after the Wassermann reaction was developed, knowledge of what counted as an ade-
quate control was thrown into uncertainty, which had consequences throughout the
network. It was soon found (by Citron no less) that extracts from healthy persons,
which contained no syphilitic antigen, would return positive test results (Fleck, 1979,
p. 72). Antigen extraction from syphilitic tissue came to be seen as much less reli-
able than Wassermann thought (Fleck, 1979, p. 85). Consequently, both positive and
negative controls used byWassermann became seen as unreliable,whichmadeWasser-
mann’s early results untrustworthy. If researchers working even a few years after the
Wassermann reaction’s introduction managed to reproduceWassermann’s experimen-
tal procedure exactly, they would not have known what to do with the results. Were
positive reactions due to the successful detection of antigen, or were they false posi-
tives? Were negative results due to the absence of complement fixation, or were they
false negatives? Ideas about what counted as a positive or negative result also changed.
Haemolysis is not an all or nothing event. There are degrees of haemolysis, opening
the question about how to read the test’s results (Fleck, 1979, pp. 72–73). The test
procedure itself is complex, opening questions about precisely how to carry it out.
Should 0.1 cc of patient serum be used, or 0.2 cc, or 0.04 cc? (Fleck, 1979, p. 72).
Should alcoholic or aqueous extracts be made? (Fleck, 1979, p. 79). As time went on,
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researchers modified the reaction, changing how its results were controlled, produced,
and read.

The key point is thatwhat theWassermann reaction is changed over time.After these
changes, researchers could not see in Wassermann’s early results what had once been
seen. The results of the old procedures would come to be seen improperly controlled,
incorrectly carried out and sloppily read. Even if it were possible to copy exactly
what was done in these early experiments, to produce what in some diminished sense
are the same results, these results would not carry the same scientific significance as
they had before. They would in an important sense not be the same scientific obser-
vations. Following these changes, Wassermann’s promising early results could never
be produced again. “It would no longer even be possible for him to “demonstrate 64
times the presence of specific antigen in 69 extracts from syphilitic tissue” and obtain
14 negative control tests without exception” (Fleck, 1979, p. 76). The status of the
extracts as “extracts of syphilitic tissue” would be doubted, so the sixty-four positive
results would not count as instances of antigen detection, and the 14 negative tests
would not count as controls. Following the changes to what the Wassermann reaction
was, the possibility of producing those scientific observations was gone forever. “At
any rate, the first experiments byWassermann are irreproducible” (Fleck, 1979, p. 85).
Fleck argued that the irreproducibility of the Wassermann reaction demonstrated the
socially contingent nature of scientific knowledge (Fleck, 1979, p. 76).

The irreproducibility of Wassermann’s early results is not simply due to the loss
of the technical ability to carry out the test as Wassermann had in 1906, as has been
suggested (Stump, 1988). The irreproducibility of these results is a consequence of
changes to the configuration of the network. Changing controls literally changed what
the Wassermann reaction was, which literally changed what syphilis was. The objects
and practices formed in one part the network become different following changes
made to another part of the network. Fleck argued that networks of knowledge were
constantly fluctuating and changing, as elements were added and removed. “A univer-
sally interconnected system of facts is thus formed, maintaining its balance through
continuous interaction” (Fleck, 1979, p. 102). When stating facts, Fleck argued that
researchers were referring to the relationships between objects formed in this cultur-
ally contingent network. “This network in continuous fluctuation is called reality or
truth” (Fleck, 1979, p. 79).

4 Active and passive resistance of the network

Scholars have assumed that facts should never conflict with the thought styles that
produced them (Stump, 1988, 2022; van den Belt & Gremmen, 1990). They assume
that if facts are relative to the thought style that produced them, then those facts
cannot show that the thought style is wrong. Some have argued that by holding the
Wassermann reaction up as a product of the serological thought style, and at the same
time holding it up as proof of that thought style’s failure, Fleck was trying to have
things both ways and contradicting himself (van den Belt & Gremmen, 1990). They
argue that Fleck was seduced by realism just as he was trying to promote an extreme
form of relativism.
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This interpretation of Fleck’s epistemology is incorrect. A jewel of Fleck’s epis-
temology is that it shows how it is possible for facts to conflict with the thought
style that gives rise to them, and thus deserve to be called facts. Fleck’s epistemology
allows him to claim, without contradiction, that facts are the product of a thought
style, and that those facts can show that the thought style is wrong. To understand
Fleck’s epistemology properly, we must distinguish between two different forms of
constraint generated by the network. One which conforms to the will of researchers,
the active element of knowledge, and one which resists the will of researchers, the
passive element of knowledge.

We have discussed how the central tenets of the serologists’ thought style “could
not be justified” empirically. They were inspired by empirical observations, but not
determined by them. Fleck called these elements that could not be justified “active”
elements of knowledge, because in the absence of empirical justification they were
actively held andmaintained through social consensus. Remember though, these active
elements were taken for granted, so researchers may not have seen them as the product
of social consensus (Fleck, 1979, pp. 27, 107, 141). Rather, they may well have been
seen as the only conceivable possibility, or as empirical discoveries so well confirmed
that they had passed beyond all questioning. Nevertheless, the acceptance of active
elements of knowledge is a form of encultured “choice”, reflecting the collective
assumptions of a group of people.

The acceptance of active elements of knowledge constrains researchers. Assuming
that researchers want to remain logically consistent, the adoption of an active element
of knowledge prevents researchers from adopting other contradictory active elements
of knowledge. Accepting that there are distinct species of disease (element 2) prevents
logically consistent researchers from believing that there are not distinct species of
disease. Accepting that there are distinct species of microorganism (element 3) pre-
vents logically consistent researchers from believing that there are not distinct species
of microorganism.

By accepting active elements of knowledge, we constrain ourselves

On their own, such beliefs do not providemuch constraint, only preventing the belief
of their logical negation. For example, the view that one species of microorganism
can cause two species of disease is allowable, so long as these beliefs are treated in
isolation.However, when joined together, the constraint provided by the active element
of knowledge increases. If the view that there are distinct species of disease (element
2) is joined to the view that there are distinct species of microorganism (element 3) to
form the view that each species of disease is caused by its own species of pathogen,
then the view that one species of microorganism can cause two species of disease is
logically impermissible, as is the view that two species of microorganism can cause
the same disease. To permit such views would be in direct logical conflict with the
active elements in the network of knowledge.

Fleck scholars have presented present a lovely example of just such a logical conflict
(van den Belt & Gremmen, 1990, p. 475). They describe how Aldo Castellani discov-
ered another spirochaete, which he named Spirochaeta pertenuis, present in patients
with the tropical skin disease yaws, at the same time that Schaudinn found Spirochaeta
pallida in cases of syphilis. This new spirochaete, however, looked exactly the same
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as Spirochaeta pallida under the microscope. As different species of pathogen were
typically distinguished on the basis of their morphological characteristics, why should
Castellani not have claimed that Spirochaeta pallida sometimes caused syphilis and
at other times cause yaws? The answer is because to accept this would be to contradict
the view that each disease had its own causative organism. These distinct species of
disease each needed their own distinct species of pathogen, if the logical integrity of
the network of knowledge was to be maintained.

Of course, another option would be to say that yaws and syphilis were in fact the
same disease, which presented differently in different people and in different climates.
Castellani entertained this option but dismissed it because he believed that yaws and
syphilis were different diseases (van den Belt & Gremmen, 1990, p. 475). Accepting
the distinction between yaws and syphilis is yet another active element of knowledge,
making the network more rigid, further constraining researchers.

This example illustrates how the constraint experienced is not the simple permission
or prevention of other elements of knowledge being incorporated into the network. It
shows that Spirochaeta pallida and Spirochaeta pertenuis could have been taken to be
the same pathogen, just so long as yaws and syphilis are taken to be the same disease.
This was an option, even if Castellani did not see it as such.What adding new elements
to the network does is limit the options available to researchers, rather than precisely
dictating what they can and cannot do. If yaws and syphilis are distinct diseases, then
the spirochaetes must be different species, given the configuration of the rest of the
network. For the spirochaetes to be the same species, then yaws and syphilis must be
the same disease. Making decisions about which active elements to accept into the
network limits the freedom researchers have to accept other active elements, without
making adjustments to how the rest of the network is configured.

As we constrain ourselves, we lose degrees of freedom

Adding more active elements to the network further constrains researchers. Adding
the view that each species of pathogen has a specific antibody (element 1), which is
only produced in patients immunized against or infected with that pathogen, logically
entails that the presence of that antibody indicates an immune reaction to that pathogen.
As each species of pathogen (element 3) is connected to its corresponding species of
disease (element 2), this logically entails that the presence of that antibody indicates
the presence of that species of disease, so long as the patient had not recovered from
the disease or had been vaccinated against it. These three elements together constrain
researchers enough to suggest the basis of a serological test for the disease but does
not constrain them enough to determine exactly how the test should be carried out,
or how to interpret the results. Adding further elements regarding test procedures and
controls (element 6) allows researchers to specify what it is to carry out a serological
test for a disease such as syphilis. Researchers eventually feel tightly constrained in a
coherent and robust network. The constraint felt by researchers gradually increases as
they decided to accept more and more active elements of knowledge into the network.

Of course, I do not use decision here to mean a deliberate, conscious decision made
by the group. Rather, decision is used in the sense of an encultured choice described
above. As the active element of knowledge is in this sense chosen by the researchers,
it is completely determined by theirwill. If something is accepted as an active element
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of knowledge, then it is according to the will of researchers. Another way of saying
this is that nothing in the active element of knowledge resists the will of researchers,
everything is as they want it to be. Consequently, the loss of freedom researchers feel
from the active element of knowledge is a self-imposed constraint.

All this should not trouble the most pernicious of relativists. If the only constraint
felt by researchers is self-imposed, then knowledge is reduced to whatever researchers
willingly accept as such. They are limited only by their imagination and their respect
for logic, which is itself within their gift. If this was the only form of constraint
experienced following the adoption of the active element of knowledge, there is no
difference between fact and fantasy. Thankfully, as Fleck says, it is not.

“These last statements must not, however, be taken to mean that theWassermann
reaction can be reconstructed in its objective entirety simply from historical
factors along with those of individual and collective psychology. Something
inevitable, steadfast, and inexplicable by historical development is always left
out of such attempts” (Fleck, 1979, p. 79).

It is important to understand this inevitable and steadfast something is not the mind
and culture independent world. This something is not independent of the culturally
adopted active elements that give rise to it. It is a different form of constraint. Fleck’s
effulgent insight is that the self-imposed constraint of the active element of knowledge
gives rise to another kind of constraint that resists the will of researchers—the “passive
element of knowledge” (Fleck, 1979: 83). He paints a beautiful epistemic picture for
us. None of us can know how the real world is in itself. We are confronted with a world
that is beyond our meager cognitive abilities—a “complex confusion and chaos". As
do gods in a creation myth, we bring some order to this chaos, by adopting active
elements of knowledge, which respond to our will. We grope around in the chaos like
this, often unsuccessfully, until we manage to find something that resists our will:

“The work of the research scientist means that in the complex confusion and chaos
which he faces, he must distinguish that which obeys his will from that which arises
spontaneously and opposes it. This is the firm ground that he, as representative of the
thought collective, continuously seeks. These are the passive connections, as we have
called them” (Fleck, 1979, p. 95).
“The research worker gropes but everything recedes, and nowhere is there a firm
support. Everything seems to be an artificial effect inspired by his own personal will.
Every formulation melts away at the next test. He looks for that resistance and thought
constraint in the face of which he could feel passive” (Fleck, 1979, p. 94).

Fleck described the active element of knowledge as preconditions to produce the
passive element of knowledge. “The preconditions correspond to active linkages and
constitute that portion of cognition belonging to the collective. The constrained results
correspond to the passive linkages and constitute that which is experienced as objective
reality” (Fleck, 1979, p. 40). The active element of knowledge is a necessary precon-
dition for the passive element to emerge. Without making decisions about whether
diseases exist, how they relate to causative agents, how specific diseases are defined,
about what is happening during immune reactions, about how to control serological
reactions, and others, facts about how accurate the Wassermann reaction is cannot be
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generated. “Not a single statement can be formulated from passive links alone. Active
links, usually inappropriately called "subjective," are always involved” (Fleck, 1979,
p. 49). Furthermore, the passive element of knowledge cannot exist at all without the
active preconditions being in place. The relationship between the culturally condi-
tioned active element and the steadfast passive element is not like that of the social
decisions to build an object like a bridge and the bridge itself. Although a bridge would
not exist without those decisions, once it has been made it enjoys an autonomous exis-
tence. If people decide it was a bad idea to build the bridge, the bridge still exists
independently of those decisions. Passive resistance is more like the resistance of a
trampoline. When someone jumps on a trampoline (the active element), it resists their
weight (the passive element). How they jump on the trampoline changes how the
trampoline resists them. But when they get off the trampoline, it does not resist them
anymore. Without the continuous cultural acceptance of active elements, there would
be no passive elements at all.

To see how the network generates passive resistance, it is best to attend to Fleck’s
case study. Fleck described Wassermann groping towards this passive resistance
(Fleck, 1979, p. 94). Fleck saw that Wassermann’s team had a definite plan for how
to explore the potential of the reaction as a diagnostic tool, but also that there were
so many uncontrolled variables that their results would be difficult to decipher (Fleck,
1979, p. 85). Thenetworkwas not yet sufficiently dense to tightly constrain researchers,
allowing them more latitude in interpreting their observations. However, this apparent
freedom is a double-edged sword, as it means that the objects formed in the network
are indeterminate. Freedom of interpretation comes with the price of not knowing
what is observed. For example, even though the reaction eventually became a test for
antibodies in patient serum, early results indicated that it would be a promising test
for the syphilitic antigen in patient blood. To test for syphilitic antigen, Wassermann
needed a supply of syphilis antibodies for use in the test.Wassermann used immunized
monkeys to produce immune serum containing the antibodies to test for syphilitic anti-
gen. However, pure cultures of Spirochaeta pallida could not be produced at the time,
so he inoculated these monkeys with syphilitic material from human patients. This
left open the possibility that the monkey serum would contain antibodies for human
tissue, in addition to syphilitic antibodies. Immune complexes might form between
these antibodies and human tissue in the antigen extract from patient samples, fixing
the complement and producing a positive reaction.

This, and other concerns, weighed on Wassermann’s mind (Fleck, 1979, p. 85).
According to Fleck, Wassermann was aware of many factors that could disturb his
experiments for which he had not controlled. These factors allowed a considerable
degree of freedom with which to interpret his results. Therefore, Wasserman and
his team could not determine with certainty whether his early results showed that
the reaction was working properly. However, they did provide an early, incomplete,
tentative signal that they were on the right path—the widerstandsaviso (Borck, 2004,
p. 457, 2006, p. 454). The widerstandsaviso is not the autonomous influence of the
material world, and it need not oppose the expectations of researchers (although it
may). It is simply the earliest hint that a network is generating passive resistance.

Fleck used the metaphor of radio operators casting around for a signal to illustrate
the process by which the widerstandsaviso turns into full blown passive resistance
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(Fleck, 1979, p. 86). At first, all they hear is white noise. Then, in the noise, some
researchers can make out the faintest hint of a signal. This is initially not clear enough
to discern what the signal is exactly, but it is enough to indicate there is something
worth pursuing, that the game is afoot. They continued towork on the reaction, learning
about how it should be carried out and controlled. They learned that certain negative
controls could return positive results and modified their procedures to cope with this
problem. They learned how to carry out their procedures at the correct speed, to reduce
the variability of results. They stopped sourcing their immune serum from monkeys
to test patients for syphilitic antigen, instead focusing on testing patient serum for
antibodies to syphilitic antigen. They added these elements to their network, tightening
it, reducing the degree of freedom they had to interpret their results in different ways,
until no one would deny the reaction’s value as a diagnostic test for syphilis. At
this point, the objects of the syphilis disease entity and the Wassermann reaction
became firm and distinct, and the fact of the relationship between these objects became
established.

The network became sufficiently tight so that researchers knewwhat syphilis was. It
was also sufficiently tight so that they knew how theWassermann reaction was carried
out, and how to read the results. With these active elements in place, they could now
ask the questions ‘do patients with syphilis return positive results?’ and ‘do patients
without syphilis return negative results?’ It is crucial to recognize that the answers to
these questions were not fixed by the active elements of knowledge already adopted.
Answering yes or no to either question, or both, would not have contradicted any of
the logical consequences of adopting the active elements of knowledge in the network.
All combinations of answers were logically possible. Patients with syphilis might have
tested positive, or they might not. Patients without syphilis might have tested negative,
or they might not. And yet, the researchers were not free to answer these questions
in any way they please. Whether or not the Wassermann reaction accurately detects
syphilis was not up to them. As it happened, the Wassermann reaction was found to
be accurate. When they carried out the Wassermann reaction, to look and see whether
it accurately detected syphilis, researchers were constrained by their results, and not
simply by the active elements of knowledge.8 This constraint is not self-imposed. It is
in addition to the self-imposed constraint provided by the active element of knowledge.
This additional loss of freedom, over and above the loss bargained for by accepting
the active element of knowledge, is the passive element of knowledge.

As we constrain ourselves, we lose a greater degree of freedom than we bargained
for

The passive element of knowledge resists thewill of researchers. As it turns out, this
resistance can also conflict with active elements that gave rise to it. This is exactly what
happened with the Wassermann reaction (Fleck, 1979, pp. 73–74). During the process
of increasing the density of the network, something truly surprising was observed by
serological researchers. Instead of trying to detect antigen in patients’ blood using

8 Ilana Löwy (2004b) describes how researchers later came to find that the Wassermann reaction was not
an accurate test for syphilis. Even so, there was a fact of the matter to be determined, making my point.
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antibodies produced in the laboratory, they had come to focus more on detecting anti-
bodies in patient serum, using syphilitic antigen extracted in the laboratory. Within
two years of Wassermann’s first publication, several teams of researchers had shown
that theWassermann test would still distinguish syphilitic from non-syphilitic patients
even if syphilitic antigen extracts were not used in the test. Extracts made from healthy
tissue, and even tissue from non-human animals such as beef heart, could be used in
place of the syphilitic antigen. As therewas no syphilitic antigen present in the reacting
mixtures, the immunological reaction taking place could not be immunologically spe-
cific for the syphilis pathogen. As discussed, an active element of knowledge within
the serological thought style was that antibody/antigen interactions were immunolog-
ically specific (element 1). TheWassermann reaction was conceived of and developed
assuming that this was true.Wassermann’s whole project, of developing a complement
fixation test for syphilis, made no sense at all unless this was true. And yet, it was not.

Despite the theoretical confusion this result caused, serologists continued develop-
ing the Wassermann reaction, as it could distinguish between cases with and without
syphilis, even if how it did this was not understood. Even so, Fleck argued that the
observation that the Wassermann reaction was not immunologically specific con-
tradicts Wassermann’s belief that the test worked by exploiting the immunological
specificity of antibody/antigen reactions. “The belief of Wassermann and his co-
workers ‘that a spirochaete antigen and spirochaete amboceptor, that is, a specific
antigen–antibody reaction, had been demonstrated’ was therefore completely mis-
taken” (Fleck, 1979, p. 74). Fleck argued that there was something wrong about
Wasserman’s early beliefs and about the serologists’ thought style.

This finding resisted the will of the researchers. No matter how unexpected it was,
no matter how much they would have preferred to believe something else, it was a
fact that theWassermann reaction was not immunologically specific. Even though this
fact was generated by the serologists’ thought style, and could not exist without it,
it still undermined the very tenets that had brought it into existence. The serologists’
thought style suffered the same fate as Victor Frankenstein—each being destroyed by
what they created.

Fleck did not contradict himself by claiming both that all facts are the product of
stylized thought constraint and that the belief in the immunological specificity of the
Wassermann reaction was completely mistaken. Both claims are perfectly consistent
within his epistemology. Fleck shows us how to reject scientific realism entirely whilst
at the same time preventing the collapse into pernicious relativism. Facts about the
accuracy of the Wassermann reaction do not correspond to the way a mind and cul-
ture independent world is, as they only come into existence once mind and culture
dependent active element of knowledge is accepted. Changing what is accepted as
the active element of knowledge will change how the passive element of knowledge
resists the will of researchers. However, this not a pernicious form of relativism, where
facts about the Wassermann reaction are whatever researchers believe them to be. The
passive element of knowledge resists the will of researchers, even though it does not
correspond to the way the world is in itself. For Fleck, the passive resistance generated
by the network would never correspond to an absolute reality. Rather, passive resis-
tance provides inspiration for further modifications to the network of knowledge, to
endlessly generate new ways of being resisted.
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5 Conclusion

Fleck’s epistemology is a form of relativism that is neither pernicious nor self-
contradictory. Fleck denied that absolute knowledge of the world-in-itself is possible.
He made no appeal to what this mind and culture independent world is like in his
epistemology. Nor does he refer to what is similar to it, or fits with it, or conforms to
it.

The active element of knowledge responds to the will of researchers and generates
the passive element of knowledge, which resists the will of researchers. This resistance
to researchers’ will is what licenses knowledge so produced as factual. As the passive
resistance is generated within the network of active elements, and will change if
different active elements are adopted, the passive element is dependent upon the active
element for its very existence. This dependence is also a local dependence, as the active
element of knowledge is part of researchers’ culture. Nevertheless, the passive element
is not fully determined by the active element. The passive element can conflict with
the beliefs and expectations of researchers. The passive element can even conflict with
the active element that brought it into being, showing it to be mistaken. Even though
facts are relative to a thought style, they are still facts.

Fleck described how researchers may adopt different active elements of knowledge,
which produce a multiplicity of different sets of facts, and these different sets of facts
are in conflict with each other. The disease syphilis was a different object after the
development of the Wassermann reaction compared to before, as the results of the
Wassermann reaction were used to include patients with secondary, latent and tertiary
syphilis in this disease category. Whole diseases might exist in one thought style that
may be absent in another. One might view this as a weak form of incompatibility, as
facts about the prevalence of syphilis in a given population produced in these different
thought styles are in conflict because syphilis is a different object in these thought
styles. As the patients have different characteristics in different thought styles, they
could even be considered as different people. This would be consistent with Fleck’s
claim that “every discovery is actually a recreation of the whole world by a thought
collective” (Fleck, 1979, p. 102). And yet, if we allow the patients in these populations
to be seen as the same patients, diminishing the amount of recreation going on during
a shift from one thought style to another, then there will be patients who have the same
disease status in one thought style but different a disease status in another. Thus, if
we diminish the amount of world creation going on when changing from one thought
style to another, we increase the amount of incompatibility between the thought styles.
Whether this constitutes a stronger or weaker form of relativism I do not know.

Thought styles are not equally valid in the universal sense: all thought styles are not
equally valid. Researchers may claim that a thought style generates passive resistance
that it does not. Such claims are mistaken, as Fleck points out. However, some thought
styles are equally valid in the existential sense, as there are many thought styles that
do generate passive resistance without corresponding to or resembling anything in a
mind and culture independent world.

One may object that the requirement for producing passive resistance is an absolute
criterion by which all knowledge claims must be judged, disqualifying Fleck’s phi-
losophy as form of relativism. Notice that this objection would only exclude Fleck’s
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philosophy as a form of epistemic relativism about the standards by which knowledge
is judged. Fleck’s philosophy could still be a form of factual relativism, as different sets
of facts are still generated in different frameworks. Even so, I don’t think this objec-
tion is fair. Resistance is not one uniform thing in every framework. As discussed,
resistance comes by degree, it is not present or absent. A certain degree of resistance
may be adequate in one framework but not in another. Resistance also differs in kind.
Researchers might prefer frameworks that generate passive facts about which patients
are infectious to other people, about who has a particularly poor prognosis, or who
will respond to a particular therapy. Different thought styles can perform better or
worse according to these differing standards. Although I have not provided an exam-
ple of these different standards being mutually unintelligible, I see no reason why they
would have to be mutually intelligible. Thus, Fleck’s relativism is compatible with
non-appraisal. But these differing standards need to be adopted as part of the active
element of knowledge, and do not exist as a transcendent, culture-independent stan-
dard. Rather, if we follow Fleck, they are adopted for historically contingent reasons.
Going beyond Fleck, they could be selected for pragmatic purposes. Thus, there is
no neutral set of criteria by which every knowledge claim can be judged. Even so,
multiple frameworks can produce knowledge claims that are equally valid in the sense
of having the same rank because they all produce passive resistance. However, this
is ‘ranking’ in a diminished sense, as passive resistance only provides a necessary
criterion for accepting claims as knowledge. The presence of some form of passive
resistance does not provide a sufficient criterion for knowledge, which is required for
a proper or complete ranking of knowledge claims. As these additional criteria are
culturally specific or pragmatic, there is no neutral way of carrying out such a proper
or complete ranking of knowledge claims. Thus, multiple frameworks can produce
knowledge claims that are also equally valid in the sense of there being no neutral and
complete set of criteria that can be used to rank them. I suggest Fleck’s philosophy is
both an epistemic and a factual relativism.

Fleck’s relativism about science is reasonable because it shows how knowledge can
be dependent upon the active frameworks that generate it, whilst not collapsing into
silly and pernicious relativism. Knowledge is dependent upon our culturally adopted
active elements without being determined by them. We do not need anything outside
of the framework. Even if everything we experience only exists inside our active
frameworks, we can still experience passive resistance to our will. We can still have
facts. We can still have science.
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