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CRISTINA VILLEGAS & LAurAa NuNO DE LA Rosa
MSR Research Group, Universidad Complutense de Madrid

Introduction

HE RESEARCH WORKSHOP ON PHILOSOPHY OF BioLoGy AND COGNITIVE

Sciences (PBCS) has been running annually for eight years now. Since
its origins in 2011, the PBCS aims at bringing together young researchers
from different disciplinary backgrounds: philosophers, cognitive scientists,
and biologists working on issues of common interest. As a result, it has become
a reference event in Spain for PhD and early postdoc scholars interested in the
philosophy of the life and cognitive sciences. The PBCS enhances research
through the discussion of each session in a friendly and interdisciplinary
atmosphere intended to debate work in progress. In this issue, we offer a
selection of the papers presented at the eighth edition of the event, which took
place in May 2018 at the Complutense University of Madrid.

The topics in this issue range from general epistemic considerations to
metaphysical concerns in the philosophy of biology. The four selected articles
are a good instantiation of how classical topics of interest among philosophers
of biology connect with new philosophical frameworks, developed in the
light of new empirical evidence and the consequent proliferation of biological
research fields. The first two papers concern two distinct epistemological issues,
namely mechanistic explanations and diagrammatic representations, in the
life sciences. From their different perspectives, both of them address the role
of epistemic purposes in structuring scientific explanations in the biological
practices. The following two papers engage with two classical metaphysical
questions in the philosophy of biology, namely the existence and nature of
biological natural kinds and the ontological status of biological individuals,
in view of recent philosophical theories accounting for new kinds of biological
entities such as developmental homologues and holobionts.

The article by Emilio Céceres, entitled ‘Intervals of quasi-decompo-
sitionality and mechanistic explanations’, deals with recent mechanistic ap-
proaches to scientific explanation, which have been especially forceful in the
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philosophy of biology literature. Cdceres claims that although it is usual

to characterize science as a process of describing mechanisms, there is no
consensus among philosophers over what a mechanism is. The purpose of his
paper is to analyse certain problems arising from classical approaches, and to
develop a novel, pragmatistic account of mechanisms. After distinguishing
the main aspects common to most mechanistic views (namely, composition
by entities and activities, causal role, and organization), the author
encounters a difficulty met by all of them: the definition of a mechanism
implies  referring to a specific level of organisation whose relation with
other levels may be problematic. According to Ciceres, the attempt to
classify levels of organisation of nature in an exhaustive way through a
hierarchy of mechanisms entails a variety of problematic issues, such as
the emergence of  higher-level properties or the problem of downward
causation. He thus proposes that the particular sciences establish different
criteria of quasi-decompositionality of systems according to their epistemic
goals. This is particularly interesting for biological sciences, where each field
defines its objects of study according to the different levels of biological
organization. The study of photosynthesis in ecology, plant physiology and
molecular biology illustrates this tenet. The result of Cdceres’ approach is
a view of science as a “nesting of boxes” defined at different levels, where
causal interactions only take place at the fundamental one, but non-causal
relations between levels can still be established with heuristic purposes.

Javier Anta’s article, ‘Indispensability and effectiveness of diagrams in
molecular biology’, concerns a dispute that has recently become a matter
of attention among philosophers of biology, namely the epistemic status of
diagrammatic representations. In particular, Anta argues that the extended
use of diagrams in molecular biology is not merely illustrative in purpose,
but plays an important epistemic role. On the one hand, the author defends
that diagrams are an indispensable epistemic tool for representing complex
properties of molecules. Since they are a well-defined, syntactically-behaved
and semantically-driven means of representation, diagrams are able to account
for a number of spatial and structural properties that are not always suited
for translation into natural languages. Against the thesis that diagrams merely
represent in a visual way those properties that would be too hard to account
for by linguistic means, Anta argues that some of such properties cannot be
computationally processed at all. Therefore, complex structural properties of
biomolecules are necessarily coded in diagrammatic schema. On the other
hand, Anta also advocates the use of diagrams even in those cases where all
the represented properties can be computationally processed. He defends that,
in the context of molecular biology, diagrams are more representational and
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more inferentially effective than formula-based explanations. He relies on the
semantic and epistemic effectiveness of these representations, for they make
relevant information more available than by other means. Importantly, the
graphical representation of geometric and topological properties makes it
possible to encode relevant structural information without inflating syntax
exponentially or losing operational rigor. Finally, the article deals with how
these epistemic values of diagrams may explain their recurrent and multifacet
use in molecular biology: in developing several types of explanations (either
functional-structural, mechanistic-dynamic or topological), in testing novel
hypothesis, and in predicting new phenomena.

In her paper “How not to resist the natural kind talk in biology”, Maria
J. Ferreira Ruiz argues that two major recent criticisms to the conception
of biological natural kinds as property clusters are ill formulated, since
they depend on underlying, though unnecessary, assumptions on what a
philosophical theory of natural kinds should be able to provide. The first
objection concerns explanatory limitation. According to this objection, the
cluster approach is flawed because it fails to answer the question of why a
natural kind is characterized by certain properties rather than others. The
second objection addresses the inability of property clusters views to fix kind
membership, and their consequent reliance on independent classificatory
criteria. Ferreira argues that these two objections rely on the unjustified
assumption that a philosophical theory of natural kinds needs to provide a
solution to both requirements. In contrast, she contends that the aim of any
theory of natural kinds is not to be able to explain why these kinds are as they
are, neither to fix membership. Instead, the only primary requirement one
can demand from such a theory is to be able to distinguish natural kinds from
non-natural ones. While remaining metaphysically agnostic on the true nature
of biological natural kinds, Ferreira forcefully shows how our very expectations
from philosophical theories have conditioned this classical debate.

The ontological status of the symbiotic associations between hosts and
microbiota has become the source of one of the most lively controversies in the
philosophy of biology, polarised between those advocating the individuality of
“holobionts”, and those arguing that these associations have a looser nature,
analogous to that of ecological communities. In their paper, “A metaphysical
approach to holobiont individuality: Holobionts as emergent individuals”,
Javier Sudrez and Vanessa Trivifio align with the former position, but take an
original approach that combines new insights from the metaphysical literature
on emergence with recent debates in the philosophy of biology on the units
of selection. The authors focus on the most controversial hurdle to understand
holobionts as units of selection, namely their ability to establish inheritance
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relations. They argue that, if inheritance is understood on the basis of trait-
recurrence, and given the ability of holobionts to reconstruct their traits
intergenerationally by recruiting the members of their microbiota, holobionts
can be conceived as emergent individuals. According to the metaphysician
Jessica Wilson, higher-level properties of a system are emergent properties in
a strong ontological sense if they have new causal powers that are not present
in the lower-level properties upon which they depend. The authors apply this
criterion to the holobiont case, and conclude that the ability of holobionts to
sustain trait recurrence belongs to holobionts as emergent individuals, insofar
as some of their traits have a new, downwardly exerted causal power, that
determines the relative survival of some of their microbial parts.

The articles of this special issue demonstrate that the proliferation of
entities and modes of explanation produced by the life sciences in the last
few decades is followed up closely by young philosophers of biology. The
heterogeneity of biology is therefore manifested in the philosophical issues
here presented, showing that evolutionary theory is no longer the only source
of conceptual puzzles in the philosophy of biology, and that new explanatory
tools and research objects multiplicate together with different epistemic
purposes.
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Abstract: It is commonly assumed that the concept of mechanism is a keytool for
the scientific understanding of observable phenomena. However, there is no single
definition of mechanism in the current philosophy of science. In fact, philosophers
have developed several characterizations of what seemed to be a clear intuitive
concept for scientists.

In this paper, | will analyze these philosophical conceptions of mechanism,
highlighting their problematic aspects and proposing a new mechanistic approach
based on the idea that the pertinent levels of organization for a mechanistic
explanation can be identified with intervals of quasi-decompositionality. | argue
that this approach allows us to consider that activities are directly derived from the
entities’ structure. Consequently, a mechanistic explanation implies an arbitrary but
not capricious choice of an organizational level. According to this approach, inter-
level causation is merely apparent and there is no place for emergent properties.

Keywords: mechanisms, emergent properties, quasi-decompositionality, systems.

INTRODUCTION

I I‘ROM A SCIENTIFIC PERSPECTIVE, observable phenomena are the result of
the interactions of the elements underlying a given phenomenon. Thus,
the luminous phase of photosynthesis is produced by a series of interactions

! Department of Logic, History and Philosophy of Science, UNED, Spain. Mail to epifu-
mi@epifumi.com.
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among certain components of the green parts of plants. Explaining how
photosynthesis takes place consists of defining, describing and locating the
elements involved in that process and the relationships between them. For
scientists, this is considered to describe a mechanism and, by extension, zo
do science. (MACHAMER et al. 2000, 2)

This claim, which could be summarized by saying that a mechanism
is a set of parts that interact among themselves to give rise to a phenomenon,
does not have, from a philosophical perspective, a single characterization.
Instead, there are several different descriptions that attempt to capture
the way scientists work. For example, (a) Machamer, Darden and Craver
(hereafter MDC) affirm that “mechanisms are entities and activities organized
such that they are productive of regular changes from start or set-up to finish
or termination conditions” (MACHAMER et al 2000, 3); for Glennan (b) A
mechanism is a set of parties whose interaction gives rise to a phenomenon,
where such interaction ‘can be characterized by direct, invariant and change-
related generalizations” (GLENNAN 2002, S334), or its most recent minimum
mechanism, in which ‘@ mechanism for a phenomenon consists of entities (or
parts) whose activities and interactions are organized so as to be responsible for
the phenomenon.” (GLENNAN 2017, 17); and (c) Bechtel and Abrahamsen
argue that A mechanism is a structure that performs a_function in virtue of its
components parts, component operations, and their organization”. Phenomena
are responsible for the smooth functioning of the mechanism. (BECHTEL and
ABRAHAMSEN 2005, 423).

However, although there is not a consensus about the definition
of mechanism, there are different aspects that are included in all these
approaches. In this paper, I will analyze these aspects and propose a new
mechanistic approach that will be able to address all them avoiding the
problematic issues of classical mechanistic accounts.

2. THE MECHANISTIC PROPOSAL

It can be said that, in general terms, the different mechanistic proposals
share the following four aspects, most of them already described in the
foundational paper “7hinking about Mechanisms” (MACHAMER et al. 2000):
First, mechanisms are formed by identifiable entities with certain stable and
physically detectable characteristics that can be used to intervene in other
processes, in addition to being physiologically plausible and relevant to
explain the phenomenon under study (CRAVER 2006, 371). Second,
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In addition to entities, second, mechanisms are formed by activities
(MACHAMER et al. 2000), interactions (GLENNAN 1996), or operations (BECHTEL
and ABRAHAMSEN 2005). Despite being intuitively the same concept, MCD
underline an identical ontological consideration between activities and
entities, which although still defended by one of its main developers, Carl
Craver (2007, 64, 171, 177, 189), (2013, 7) is also criticized by authors like
Kuhlmann and Glennan (2014) and Glennan (2017, 21). Third, although
there is no consensus on how causality should be understood, it is agreed that
mechanisms play a causal role in the occurrence of the phenomenon. It can
be argued that the causal approach to mechanicism was firstly dominated by
Wesley Salmon’s (SALMON 1994) and Phil Dowe’s (DOWE 2000) approach
to the conserved quantities, and is now in the line of the manipulability
theories of causation, such as the account developed by James Woodward
(2003). However, there are also other causal approaches such as that derived
from Glennan’s own mechanicism (GLENNAN 1996) or Craver’s constitutive
approach. Fourth, the organization to which the mechanistic approach refers
to typically corresponds to the hierarchical structure of many of the systems
studied by scientists. Each component of a mechanism can also be itself a
mechanism susceptible of being broken down into further mechanisms,
which introduces the idea of levels of organization into the mechanistic
framework. (MACHAMER et 4/ 2000, 13)

The idea of level of organization is one of the core notions for scientific
research, since the choice of level depends on the entities, the actions that
these entities carry out and the causal relationships among them. For
instance, Craver (2007, 171) chooses the levels of mechanisms as the most
valid option for carrying out an explanation, rejecting the classical view
proposed by Oppenheim and Putnam (1958, 9) and the “refined” version of
Wimsatt (1976, 253), that is, elementary particles, atoms, molecules, cells,
multicellular living beings and social groups. A mechanism level is chosen,
not only because of its entities, but also because of its activities. In other
words, the election of the level or organization is function-oriented (cf.
(GARSON 2013).

However, Craver’s decomposition of the levels gives rise to some
difficulties. As noticed above, for Craver, a single-level element can be
recursively broken down into sub-elements. However, it cannot be said
that the resulting hierarchies are comparable, so that the sub-levels are out
of sync. Therefore, as Craver and Bechtel point out, the size of the entities
involved is not important, as a virus and a human may be at the same level of
mechanism and interact with each other. From this contextual definition of
mechanism, they attempt to explain downward causation without top-down
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causes (CRAVER and BECHTEL 2006, 556) and exclude from their analysis
strongly emerging properties on the basis that they are emergent only with
respect to a different level of characterization. However, most mechanicists
advocate a mechanistic or organizational emergency in which superior
properties are not directly derivable from those of their components because
they are organization-dependent (CRavER and TABERY 2017).

Despite the usefulnessand ubiquity of the mechanistic explanation, I will
argue that mechanism-level characterization is responsible for the difficulties
cited above. In this paper, I will show how the notion of mechanism can be
complemented with a new proposal that interprets the levels of organization
of the matter as intervals of quasi-decompositionality (ICD), which will
allow us to derive activities from the structure of the entities involved. This
implies to make an arbitrary but not capricious choice of organizational level,
explaining interlevel causation as merely apparent and avoiding the idea of
emergent properties.

3. INTERVALS OF QUASI-DECOMPOSITIONALITY

I propose to depart from the idea of nearly-decomposable systems
introduced by Simon in 1962. According to this proposal, certain systems can
be split according to an arbitrary value € into subsystems that are influenced
only in an aggregative way. Unlike Simon’s, my proposal considers the
impossibility of distinguishing types of partitions according to their mutual
influence, because no matter how small the influence between two partitions
of a system is, it will never be null and void, meaning that the main premise
in his account is never met. Even in the aggregated systems considered by
Wimsatt (1997, S375), it can be found that the resulting properties assume
more than mere accumulation. This can be seen by the classical example of a
making a pile of sand, as not only does the mass and volume of the pile change,
but the degree of compaction changes as well, therefore the density changes
and properties such as fluidity appear. Therefore, I propose to eliminate the
possibility of partitioning nature into decomposable elements, understood
as those that are not influenced, and to consider that every material is a
continuum in the purest style of (WEiss 1970, 7).

From this starting-point, properly justified in Céceres and Saborido
(2017; 2018), it can be stated that, if instead of taking a single criterion of
decompositionality € we take several criteria, it is possible to quasi-decompose
the continuous material in the levels of organization of the matter (longitudinal
intervals). In this way, one can decide on a value for € that will provide us with a
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fundamental or microscopic aproblematic® level F that delimit the partitions at
the most basic level. Following Simon, this value could be based on the energy
that holds matter together. For example, we can consider as a fundamental
level the one that delimits the stability of the atomic nucleus ciphered around
8 MeV, a sufficiently high value to consider this level as “aproblematic”.
With lower values, we could take the energy figures that delimit the chemical
bond, especially the covalent’, so that we would have defined a second quasi-
decompositionality interval (ICD) that would determine the molecules.
Below this energy level would be the molecules and above this the associations
of molecules. However, this choice is not without problems, as there are
covalent bonds with a binding energy almost equal to that of some molecular
interactions®. This only underlines the fact that quasi-decompositionality is
ubiquitous and that the choice of values in € is essentially heuristic. Thus, the
same energetic criterion allows us to continue quasi-decomposing matter in
successive mesoscopic nested levels (72;) in until we reach a macroscopic level
M that would encompass all matter. In this arbitrary but not capricious way,
we can establish levels as quasi-decompositionality intervals equivalent to the
classic atomic, molecular, cellular, organism, population and ecosystem levels,
which partition nature into atoms, molecules, cells, organisms, populations,
etc. This approach could provide the robustness that Glennan calls for when
he says that ‘parts of the mechanisms must have a kind of robustness and reality
other than their place within that mechanism. In principle, it should be possible to
take the part of the mechanism out and consider its properties in another context”
(GLENNAN 1996, 53).

Once a criterion has been established to decompose nature, we must
select the ICD of our interest according to the phenomenon under study.

% Level F is the level of the fundamental particles described by Physics, a level that is usually
considered to be the ultimate level that constitutes the basis for ontological reductionism. The
Standard Particle Model considers that there are two types of particles, leptons and quarks, that
lack internal structure, so they are considered truly fundamental particles. However, the stability
of the atomic nucleus is so great that it can be considered as aproblematic level when it comes
to its difficult decomposition. In addition to MDC, who considered this level to be "aproble-
matic", Glennan (1996, 50) also referred to this fundamental level and has worked on the com-
patibility of the quantum level with the mechanistic explanations (KuHLMANN and GLENNAN
2014). From Physics, Roger Penrose (1991, 374-5) clarifies the difference between the quantum
and the classical level, explicitly pointing out that the difficulties of current Physics do not really
pose a challenge to the reductionist approach.

> Among them would be the ionization energies, so we could take the ions as an intermediate
level.

# There are tremendously disparate covalent bond energies between them, for example, the
Eo. is 500 KJ/mol while the Err is 160 KJ/mol. However, the energy of the hydrogen bond
Ery_r, a non-molecular bond, is 155 KJ/mol.
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Take, for example, the nutrition of vegetables. We can study this phenomenon
from different perspectives. We can, for example, evaluate the energy flows
from the sun and how they affect a forest, how they are transformed into
plant matter, how they affect animal life, the climate, etc. We can also focus
the study on how the light is captured by the plants through the leaves, how
the flow of water and salts ascends through the xylem and how the sap is then
distributed through the phloem, how the stomas of the leaves serve as an air
and water vapour exchange zone, etc. But our interest may lie in the capture
of energy from photons by protein photosystems, such as tilacoid molecules,
that follow a sequence of oxidations and reductions that channel this energy,
and how it is used to convert carbon dioxide and water into organic matter.
Ecology, plant physiology or molecular biology will be the sciences responsible
for carrying out these investigations.

Once the ICDs and their elements have been defined, a specific science
will describe them structurally and functionally according to its methodology.
Thus, ecology will not even distinguish species or will only distinguish them in
terms of flow values, plant physiology will focus on the individual organism,
and molecular biology on the chloroplast. Each field of science will develop
its own methodology and language according to its own purposes, taking
only those inputs and outputs it considers necessary and establishing a model
system that will simplify reality heuristically. In this particular example, the
concept of photosynthesis itself has a meaning related to matter and energy
flows for ecology, fluids in plant physiology, and electrons in molecular biology.
That is, when ecologists, physiologists and molecular biologists talk about
photosynthesis, they mean different things. This is amplified as we ascend in
level so that the observed generalizations will be equally inaccurate although
they may be explanatory and predictive.

Each of the above sciences goes one step further in simplification. For
example, molecular biology treats chloroplast as if it were what Bertalanfly calls
an “equifinal state” (BERTALANFFY 1976, 147), i.e. it does not consider concrete
chloroplasts, but rather idealizations of chloroplast formed by a complex of a
priori selected interacting elements. These sciences will take this partition as
their object of study, considering only the component parts it deems appropriate
to explain what is of its interest. Thus, ecology will consider ecosystems and
individuals and their functioning, physiology will consider cells, and molecular
biology will consider atoms and ions. From this, we can infer that each science,
in addition to its own €, uses as sub-quasi-decompositionaliy criteria (&) those
of the sciences located at lower levels. Consequently, the sciences that investigate
mesoscopic levels consider the immediately superior levels, and in a similar way
they take the criteria of quasi-decompositionality of the sciences of the superior
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levels as criteria of supra-quasi-decompositionality (). Thus, with the choice
of the levels at which a science has secondary competence, what can be called
the extended quasi-decompositionality range IA; j =[:*", "] is established.

This modeling, i.e. the description of a quasi-decompositionality
interval with respect to the properties of that interval according to the science
methodology of its level, implies an important simplification. A given level can
be seen as a box to be opened by the science in charge of its study. In doing
s, scientists will see that its interior is occupied by other enclosed boxes made
up of lower-level systems, which are also studied by another science. Each box
contains new boxes that correspond to another level and another science. This
nesting of boxes would end at level F below and level M above. Therefore, it
is inevitable that there will always be a loss of information that will have an
important influence on the observation of regularities and therefore on the
establishment of laws. The loss comes from taking as “real” values from the
biases introduced when selecting the level, using a methodology, simplifying
the previous interval, considering decomposability, etc. In addition, not all
the variables that form part of a subsystem are used to describe them, but only
those detected or considered relevant.

4. MECHANICAL SYSTEMS

From this approach, only F-level entities have non-decomposable
properties, while entities at all other levels will have a set of properties resulting
from the simplification made when making the level choice. Therefore, an
F-level entity will carry out actions based on their non-decomposable properties
are ultimately due to their nature.

I label the result of the simplification made after choosing an ICD
as a system-entity. This simplification involves not only the structural
characterization, but also the selection of certain properties relevant to the
explanation, which I call level properties. The system-entities are only arbitrarily
stable, contrary to the idea of the classical entity of mechanicism. For example,
following the example of photosynthesis, once the molecular level has been
chosen, we can characterize RuBisCO (ribulose-1,5-bisphosphate carboxylase/
oxygenase) as the protein that carries out the first reaction of atmospheric CO,
fixation, that is, the enzyme that initiates the transformation of inorganic to
organic matter. We do not characterize this protein by its structure, which is
very variable in all autotrophs that have it, but by some of its functions. In
particular, we do it based on its carboxylase action, which initiates the dark
phase of photosynthesis, and because of its oxygenase function, opposite to the
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previous one, and which reduces the efficiency of photosynthesis (NAVARRO
2005, 5-9). Therefore, the RuBisCO is a modeling of a molecule that has
some level properties that help us to explain the phenomenon that interests us,
that is, photosynthesis. Therefore, the RuBisCO is a system-entity with certain
level properties. Both its structure and properties are fully deductible from the
lower level, despite the fact that they appear to be emergent properties.

The system-entities interact with others of the same level according
to their level properties, configuring a mechanism that, seen from a higher
perspective, supposes a system-entity of the next level.

In this way, we can define mechanosystem as follows:

A mechanosystem (MS) is a set of system-entities (S-E) belonging to a quasi-
decompositionality interval (ICD) whose organization is due exclusively to the
properties (P) of its components.

MS = df (ICD, S-E, P)
Where:
* the ICD is chosen according to the interest of the observer
* S-E is an entity-system and, at the same time, a mechanism of a
lower ICD
* P are selected level properties of the previous ICD

The particles of the fundamental level describe salmonian world lines®,
and when they interact with those of other particles of the same level they
exchange preserved quantities. Each nexus involves a causal interaction.
Thus, the Salmonian view of world lines with a non-zero value of a conserved
quantity and the intersection of these forming world networks is valid only
for the fundamental level. As we ascend the level and speak, for example, of a
molecule of water, we see how its atoms describe lines of world so that from
a higher ICD it is perceived as a single thicker line, which will intersect with
others in non-punctual nodes. As we move up more levels, the simplifications
made in determining the mechanosystems introduce errors that accumulate
making it difficult to detect the nodes. A set of water molecules together with a
set of certain mineral salts can be seen as a concrete entity-system —the sap—
that, at a higher level of analysis, serves to explain the ascension of nutrients by
the capillarity of the trachea of the xylem. Similarly, the property “capillarity”
is only observable at this level and, although it can be explained from the
properties of its component elements, it is more easily distinguished by the
properties of the level from which it is analysed, such as surface tension or
density. Again, it can be said that this level property seems to emerge from

5 A world line is the collection of points in a spacetime (Minkowski) diagram that represents
the history of an object.” (DowE 2000, 90).
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its components as a qualitative novelty, but it is actually nothing more than a
phenomenon that can be explained in terms of the underlying level properties.
An interlevel observer will see that a fundamental F; situation will be
caused by another previous F_,, its corresponding mesoscopic m, will be caused
by m_, and the upper macroscopic M, will be caused by a previous M_;. When
zooming in, the viewer cannot encompass the entire macroscopic phenomenon
so he focuses on some aspect of the lower level, losing perspective. The
ecologist is interested in balances, the physiologist in flows, the molecular
biologist in chemical reactions. However, interactions take place exclusively
at the fundamental level and therefore causality exists only at this level. For
instance, the RuBisCO does not come into contact with CO, as a whole, but
only certain atoms of certain amino acids in that protein do so, meaning that
such interaction is only real at the atomic level.. This gives us an idea of the
arbitrariness of the choice of ICDs, because even if we choose elements of the
same level, we observe that there is no real causal interaction between them.

Hence, from this perspective the interaction between elements of different
sizes proposed by Craver (CRAVER and BECHTEL 2006, 456-7) is problematic .
It is true that scientists speak this way when referring to molecular mechanisms,
but making a leap of at most one level. An explanation of the catalytic reaction
of RuBisCO and CO, includes expressions such as “binding of RuBisCO
and CO, to the previously activated catalytic site”, ‘formation of 2,3-enodiol by
C3 deprotonation”, “‘nucleophilic attack of CO, in C27, “hydration in C3” and
‘deprotonation ar C3-O level, which initiates the breakdown of the C2-C3 bond
leading to two 3-phospho-D-glycerate molecules” (NAVARRO 2005, 6).

When all the levels are observed at the same time, it is intuitive to analyze
diachronic aspects as if they were synchronic, avoiding the differential of
elapsed time 4 and mistaking the causal explanation for the internal identity
relationship. In this way, we run the risk of concluding that F, causes M,
and M, causes F,,, generating a false sense of upward and downward causality
which, in reality, this is only apparent.

M-causality M-causality
M., M, M.,
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g .
& . b
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. .
’ causali I
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F, Fo F.

Figura 1: Apparent interlevel causality.
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Thus, the nucleophilic attack of CO, leads to an electronic
rearrangement, which seen from a molecular perspective, is the breaking of
a molecule into two. If we ignore dt we could believe that the nucleophilic
attack is the cause of the formation of the two molecules, understanding
therefore that there is an ascending causality. It is also common to express
in the form of downward causation that RuBisCO maintains its active sites,
when it really depends on the sequence of the amino acid’s atoms and their
interaction with the dissolving water.

If we consider, as this approach does, that the world is, ontologically,
a material continuum, a criterion for the choice of mechanosystems
should be defined. The first thing to do would be to determine the quasi-
decompositionality interval. In principle, each science will choose as ICD
the one that is part of its domain. Ecology, physiology and molecular biology
will choose their respective ICDs. Once these levels have been established, it
would be necessary to define which of the S-E’s at that level are the ones that
form part of the mechanism and, therefore, describe certain relevant level
properties. Here we find two possible strategies: a) the elements are chosen,
their properties are analyzed and the phenomena that occur are observed or
b) the phenomena are chosen and the components and properties involved
in their implementation are studied. Again, the decision between the two
options is purely heuristic, being in general choice b) the most widely
used in science. The recursive search for lower levels builds a nested set of
mechanosystems. However, this top-down analysis from the phenomenon
to the S-E has the disadvantage of excluding elements from the mechanism
not only because of ignorance or errors, but also because of the quasi-
decompositionality criterion that is assumed. A complementary bottom-up
study from the S-E to the phenomenon can help to better understand the
functioning of the mechanism and to better characterize the properties. In the
example of photosynthesis, investigating the underlying components of this
plant phenomenon resulted in the discovery of the RuBisCO and its function.
But it was also discovered that the same enzyme is the one that catalyzes
photorespiration, the “opposite” phenomenon to photosynthesis. A similar
case is that of the so-called multifunctional or moonlighting proteins, which
are those that perform different functions depending on their environment.
A striking example is that of intrinsically denatured proteins (PINE) that
are capable of changing their conformation, binding different ligands and
performing different functions depending on environmental conditions
(Cukvas-VELAzZQUEZ and CoOvARRUBIAS-ROBLES 2011). In order to analyze
this type of protein it is very effective to examine its behavior once it has been
identified and biochemically described.
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5. CONCLUSIONS

The consideration that mechanical systems® are quasi-decomposable
allows us to develop an approach according to which levels of organization are
heuristically deduced according to the entities of the system and their specific
properties. The system-entities (S-E’s) are interrelated, resulting in a multitude
of outcomes some of which are subject to investigation. The organization of
S-E’s depends exclusively on their level properties, so the consideration of
emergency, as J. S. Mill already pointed out, becomes an epistemic question
(MiLL 1843, 267). Depending on the level of the phenomenon which we
are interested in, we will carry out our research by isolating the components
that are important to us, thus describing a mechanism. Thus, for example,
for ecology, photosynthesis is important because it leads to the production
of organic matter and the beginning of food webs and the balances of matter
and energy. Its entities would therefore be the plant populations. For plant
physiology, photosynthesis is important because it is the form of nutrition of
individual plants and governs their life. Its entities are therefore the organs
involved, such as the leaves, roots, xylem and phloem beams and, in a lower
step, the stomas of the leaves, the trabeculae of the conductive vessels, the
absorbent hairs, etc. For cellular and molecular biology, photosynthesis is the
fixation of inorganic carbon to organic matter. Its entities are the pigments
of photosystems, light photons, enzymes such as RuBisCO and transformed
molecules. And research can also be done at more basic levels, as is the case in
recent studies of quantum effects in photosynthesis (THYRHAUG ez 4/. 2018).

In conclusion, this proposal aims to enrich the neo-mechanicist view with
a systemic, reductionist and non-eliminationist approach that understands the
need to address the different levels of study from their own perspective with a
practical aim.

¢ Although some authors claim that a mechanism can be a set of processes, which have a less
stable configuration (ILLART and WiLLIAMSON 2012; GLENNAN 2017) the approach developed
here interprets mechanisms as systems in which is possible to identify quasi-decomposable in-
tervals.
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Abstract: In this paper | aim to defend a twofold thesis. On one hand, | will sup-
port, against Perini [7], the indispensability of diagrams when structurally complex
biomolecules are concerned, since it is not possible to satisfactorily use linguistic-
sentential representations at that domain. On the other hand, even when diagrams
are dispensable | will defend than they will generally be more effective than other
representations in encoding biomolecular knowledge, relying on Kulvicki-Shimoji-
ma'’s diagrammatic effectiveness thesis [4][11]. Finally, | will ground many epistemic
virtues of biomolecular diagrams (understandability, explanatory power, prediction
and hypothesis evaluation) on their cognitive-computational indispensability and
their semantic-epistemic effectiveness.
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1. INTRODUCTION

he first thing you might notice when opening a biochemistry textbook is

the astonishing amount of different visual resources that are employed, for
instance schemas, flow charts, structural models, Haworth projections and so on.
One could naively assume that the constant use of image-based representations,
not just in textbooks but also in important biomolecular practices, only has an
insignificant illustrative role as mere visual support of the main linguistically con-
veyed information. Otherwise and against this common prejudice, I am going to
argue in this paper that not all but some visual formats, namely those which are
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well-defined, syntactically-behaved and semantically-driven (from now on I will
refer to them by the broad term of “diagrams”) plays a more than foundational
role in the scientific disciple of molecular biology.

Although today is gaining much attention in the literature, the
philosophical analysis of representational systems in special sciences and their
semantic-epistemic implications is a relatively underdeveloped topic, with the
outstanding exception of general and molecular biology [12], [7] or [1]. In this
line of inquiry, Sheredos [10] expressed his curiosity on “why do biologists use
too many diagrams?”. On my lights, the most plausible answer to this wide-
scope question would be exactly the same than the one we could give to the
more fine-grained “why might scientists prefer diagrammatic representations of
information rather than, or in addition to, sentential ones?”. A tentative response
to both the former and the latter questions (originally formulated by Bechtel and
Abrahamsen [1]) will be sketched within the following pages. In the first section,
I will argue against Perini [7] that sentential or linguistic formulas are not even
possible for representing biomolecules having a high structural complexity, e.g.
proteins at their crystallographic or quaternary structure level, and therefore
diagrammatic representations would be indispensable within that broad domain.
The thesis that diagrams are semantic and epistemically more effective than
linguistic representation, in a general context and even when these latter vehicles
are available, will be addressed in section 3. I will use Shimojima’s thesis of
diagrammatic effectiveness and Kulvicki’s immediacy thesis (namely, diagrams
are representationally effective because their relevant informational content can
be highly available) to account for the observational advantages of biomolecular
diagrams over formulas and sentences. In the last section, many epistemic virtues
of diagrammatic reasoning in molecular biology (e.g. comprehensive, explanatory
and evaluative advantages) will be assessed as intrinsically depending on the
previously defended indispensability and effectiveness of these representational
systems. Now, let’s start from the beginning.

2. INDISPENSABILITY OF DIAGRAMMATIC REPRESENTATIONS
IN MoLECULAR BioroGgy

First of all, it would be fair to claim that molecular biology is one the
scientific area with more variety of representational systems for codifying
information about their empirical domain, in a syntax-based and semantically-
driven manner. Let us take the illustrative case of the biomolecule D-Glucose,
and eight most frequent forms of representing it, as it is depicted in Figure 1.
They range from the name “D-glucose”, its IUPAC nomenclature (fist on the
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left) wherein every piece of information about the molecule remains implicitly
referred’, to one space-filling model of this biomolecule (first on the right),
explicitly representing by graphical means a vast amount of physical and
chemical properties, like van der Vars forces, which are encoded within the
diameter of each ball. As one could learn from this eightfold representation, there
no exist a sharp distinction between fully diagrammatic non-diagrammatic, or
fully sequential representational systems; the key differences are properly found
in the particular mechanisms used for codifying information (for instance in
Fisher projection, carbon atoms are represented by chemical symbol “C”, while
in Haworth projection they are graphically encoded in the vertexes) about the 24
atoms of the D-glucose. It worth mentioning that there also exist fixed semantic
codes shared by many representational systems, like the CPK coloring (white
for hydrogen, black for carbon...), that allow to systematically interpret certain
properties and relations.

IUPAC name lS[)}sIt)j\matic Condensed Fisher Haworth Chair Form Ball-and- Space-filling

C Projection Projection stick model ~ model

(2R,3S,4R,5R)- H— —OH
D-Glucose %,3,2}?&- N 1C6H1 Os HO—C—H @ )
entahydroxyhexanal H-C—0H N\ {
H-G—OH >

FIGURE 1. Representational manifold for the molecule D-glucose.

Laura Perini, one of the main philosophers devoted to assessing the
representational and epistemic role of diagrams in biology, argues that
the defining feature of diagrams (which properly demarcate them from
linguistic representations) is the meaningfulness or significance of spatial
properties and relations among the syntactically articulated graphical
elements of the representing structure [5]. The syntactically-based and
semantically-driven graphical behavior of diagrams is what differentiate
diagrams from other kind visual representations, like pictorial ones®
[11]. For instance, one cannot graphically alter the relative position of the

! It would be highly controversial to assume proper names like “D-glucose” as representa-
tions if we consider representations as a sort of “homeomorphic relations” between the symbol
and the represented phenomena. Here we are going to assume that representation relations are
referred to different procedures of codifying information.

? Pictorial means of representation are those usually characterized as exploiting graphical
resources but lacking of compositionality-systematicity. For instance, it cannot be possible to
systematically articulate a new electron microscope photography “C” just from other EM ima-
ges “A” and “B” (even when they depict the same protein, having the same content) precisely
because they have neither well-defined syntactic rules nor compositional behavior.
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bottom hydroxyl group “OH” attached to the anomeric or first carbon in
the chair form (third on the right in Figure 1, green colored) without altering
its semantic content: the lower “OH” opposed in the ring to the CH,OH
group (indexed on carbon 5 and 6), which is known as a “trans” arrangement,
graphically represents the specific alpha-anomeric structure of this molecules.
In this sense, if this OH were just Imm lower it would constitute a meaningless
change, since this kind of structural diagrams are semantically sensitive not to
the absolute location but to relative position (whether the OH is positioned
“below” or “on the left”, as depicted in Figure 3) of their graphical elements’.
This particular graphically-codified anomeric structure of the D-glucose,
indexed in linguistic representations by an “a-” or “alpha-”, is only explicitly
represented in the three diagrams on the right (Figure 1). Thus, diagrams are
those representational systems wherein you can systematically change their
meaning by syntactically manipulating graphical elements.

The fact is that diagrammatical alternatives in molecular biology are
incredibly rich. Projective mechanisms of representation are particularly
well-suited for codifying three-dimensional information in a schematic two-
dimensional format: Fisher projective system make graphically explicit the
organic or carbon-centered branching of biomolecules, grasping its chiral
properties; the cyclic structure of carbohydrate become represented by
means of Haworth representational system, which do not depict the actual
but an idealized three-dimensional configuration of biomolecules (for that
representational aim is effectively used its “chair form” projection). These
diagrammatic mechanisms translate symbolic conventions of chemical
notation, as used in condensed formulas, into sophisticated means of graphical
descriptions of extensional structures.

In biochemistry, even the simplest object (for instance, the hydroxyl
group “OH”) possess many structural subtleties. This plurality of biomolecular
structures positan important question for the purpose of this paper: could every
piece of structural information about a molecule be linguistically codified or
not? Perini assumes the idea that “analysis of diagrams shows that their content
can be expressed with linguistic representations” [7, p. 257] or in other words:

(1) Diagrammatic Dispensability: The informational content of a
certain diagram or set of diagrams can be equivalently represented
on a linguistic-sentential format.

Based on the notion of “computational equivalence” of Larkin and
Simon, Perini took for granted that, although cognitively essential for

3 I should thank an anonymous reviewer for suggesting me this point.
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understanding certain complex phenomena, the content of biomolecular
diagrams could be fully translated into serial or linguistic representation. She
defends that sentential representations are always available, either as long
conjunctive formulas or as a list of linguistic descriptions of each atom as
the one we could find on a computer render software, and in this sense, any
diagrammatic codification of the same data would be semantically dispensable
satisfying (1). As it has just mentioned, Perini remarks that biomolecular
diagrams are those kinds of representations which must be understood as
“cognitively indispensable” (or “essential”, in her terms) for epistemic agents,
not just to grasp complex information about those phenomena, but also to
explain them:

The list of individual atomic coordinates would do little for a human in terms
of understanding how these locations add up to the functional capacities of
the complex. A serial representation of the positions of amino acids is readily
available; it can be printed from the same electronically stored file of atomic

coordinates which was used to make the diagram of the structure [5, p. 267]

I will support, in the forthcoming sections of this paper, Perini’s
idea of biomolecular diagrams being cognitively indispensable (namely,
epistemic agents needs diagrams for obtaining biomolecular knowledge) and
explanatorily powerful; but, up to this point, I argue that (1) do not holds
for the cases of codifying information about macromolecules with a high
structural complexity; which is a foundational claim, since molecular biology
and biochemistry are empirical domains wherein complex structures can
be found everywhere. Linguistic-sentential representations are not always
available in this domain. Then, one might have robust reasons to support the
following thesis:

(2) Diagrammatic Indispensability (at High Structural Complexity):
The informational content of a determinate diagram or set of
diagrams cannot be either computed nor equivalently represented
on a sentential-linguistic format when this informational content
possess a high level of structural complexity.

The motivation underlying (2) is not just that the information
contained in a sentential representation of a complex macromolecule cannot
be cognitively processed, but moreover, that this information cannot be
(computationally) processed at all. Then, this would become a problem about
the general computational impossibility (being human cognition a particular
kind of computation) of processing such amount of information contained in
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a single formula describing complex macromolecules at the atomic level. As
Perini suggested in the above quote, the only actual serial formula of this kind
is just a string of software code (a code sample is depicted on the right of image
2) whose unique semantic role is rendering the macromolecular diagram,
which cannot be directly used for any epistemic activity.

Informational Inequivalence  ATOM 88 cz PHE A 117
ATOM 887 N THR A 118

A EEEEEEEEEEEE o ATOM 888 CA THR A 118
R ATOM 889 C THR A 118
Semantic ATOM 890 O THR A 118
Indispensability ATOM 891 CB THR A 118
ATOM 892 OGI THR A 118

(Untranslatability) ATOM 893 CG2 THR A 118
Epistemic 19914 4171 2,606 1.00  14.00
23.856  7.434 6252 1.00 1156

Indispensability 23.660  7.280  7.655 1.00  10.93
o 22259 6982  7.820 1.00 15.34
(Unpredictability) 21.447  7.435  7.051 1.00 14.33
23982 8621 8138 1.00 22.78

<€------- 23375 9780  7.827 1.00  25.00

25.586 8.842 8.226 1.00  25.00

FIGURE 2. Representing the high structural complexity of human deoxyhemoglobin, 4hhb. (Left)
Crystal structural three-dimensional model from the Protein Data Bank, RCSB. (Right) Software
code specifying a list of atomic values required exclusively for rendering the structural model.

In which sense should be understood structural complexity in molecular
biology? Let us assume as a paradigmatic case of complex macromolecule
the human deoxyhemoglobin, which is a protein containing a polypeptide
chain of 154 amino acid (at the monomeric level) or 1579 atoms (at the
chemical level). (i) Every amino acid encompasses atomic properties and
relations among atoms; (ii) the primary structure or polypeptide chain of
the deoxyhaemoglobin encompasses molecular properties, intramolecular
and intermolecular relations and higher-order relations among atoms; (iii) its
secondary structure (a-helix, for instance) entails higher-order intramolecular
and intermolecular relations and exponential-order relations among atoms.
We reach the critical structural complexity threshold at the level of (iv)
deoxyhemoglobin’s tertiary (as well as quaternary) structure, wherein the so-
called computational complexity of a possible symbolic description became
logarithmic: which means that exist an asymptotic approach to the use of
infinite computational resources to solve the task.

For achieving this purpose in a sentential manner, it would not suffice
with the chemical formula containing every atom within deoxyhemoglobin;
notice that this kind of representation would have no structural information
at all. Otherwise, it would be required one hypothetical formal-mathematical
language able to express every single relational value, (e.g. complete set of
atomic coordinates, relative positions, angular separation, etc.) required
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for an exhaustive description of the protein or any other similarly complex
macromolecule. Rejecting Perini’s argument, I have just argued above that
that no software code (see image 2) would ever satisfy those requirements.
My claim is that such hypothetical symbolic apparatus would also suffer
from the previously mentioned computational impossibility. At this point
of structural complexity, only diagrammatic devices can computationally
perform the representational work, and Perini is aware of it, in spite of her
supporting (1):

What makes structural models so important is the fact that amino acid chains do
not simply stretch out in a line. They wind around in complicated formations.
This means that side groups on amino acids that are very far from one another
in terms of position on the amino acid chain might be located right next to one

another in the protein [6, p. 267]

The main reason of why this computational impossibility is not the
case for crystallographic models or structural diagrams is because of their
idiosyncratic information-encoding mechanisms: they unload complex
structural information extensionally codified across the representation,
while in the case of sentential representations the intensional codification
remain fully implicit in the symbols, involving an overload of computational
resources to perform the same descriptive task. Up to this point, we should
remark that even a sophisticated structural-diagrammatic model won't be able
to represent all possible spatial relations within a determinate macromolecule,
since it would rapidly exceed any conceivable set of computational
resources. Traditional biomolecular diagrammatic systems (see Figure 1) are
representationally constrained limited to a single level of organization, i.e. ball-
and-still models to atomic structures, ribbon diagrams to polymeric units, and
so on. Interestingly, new software-enhanced structural diagrams, satisfactorily
encoding multilevel (atomic, molecular and polymeric) information, have
been developed recently.

The mostimportant databases of macromolecules, for instance the Protein
Data Bank (PDB) or Proteopedia, employ complex 3D or stereographic (so
they are not “static” or “printed”) diagrammatic-structural representation® of
proteins and other complexly structured biomolecules to organize relevant and
novel information about the field. PDB diagrammatic-models, like the one
depicted in Figure 2, encode information about several levels of biomolecular
information in an interactive way: you can select whether to visualize (i)

“'This 3D representation (2D projected onto the screen or the paper) could be stereographi-
cally rotated, so you could visualize the back of the protein in Figure 2.
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its tertiary-secondary structure (protein strand, helix structures), (ii) its
amino acid chain (primary structure) or even (iii) their underlying atomic
architecture. These recent software-based diagrammatic representations also
allow to overlap its protein-level interface (e.g. Figure 2) with its underlying
atomic constitution, so you can visualize the exact location of oxygen atom
within some helix structure.

Of course, there also exist databases of protein and DNA sequences,
being NCBI one of most used, but one important fact within the field of
bioinformatics is that structural-diagrammatic model already contains (and
make explicit) its sequential or primary structure and not the other way around.
This asymmetry is foundational for a second biomolecular practice that has
recently gained much interdisciplinary attention, which is known as PSP°

(Protein Structure Prediction) and consists on inferring highly complex
(tertiary-quaternary) structure from its sequence or sentential representation.
For carrying PSP, it is necessary continuous work and sharing computational
resources in a worldwide scientific community (named CAMEO3D)
exclusively devoted to the performance of these structural predictions. Even
with both huge international cooperative effort and incredibly sophisticated
new techniques, the current maximal accuracy for predicting just the secondary
structure of a protein (notice that its biological functions rely on its tertiary-
quaternary structures) from its primary structure is about 80%. Therefore,
it would be required an asymptotically infinite quantity of computational
resources for predicting higher protein structures from sequences of
polypeptides.

Up to this point, we can firstly answer the Bechtel-Abrahamsen
question “why might scientists prefer diagrammatic representations of
information rather than, or in addition to, sentential ones?” in the following
term: when information about highly complex biomolecular structures
is concerned, molecular biologist can only have structural models or
diagrammatic representations (even when they are restricted to a single
level of organization) since there are no equally informative sentential-
formulaic encodings of these macromolecules available. Furthermore, as I
have defended: there cannot be linguistic representations at those levels of
structural complexity. In the following section, I will try to give an answer

° I should thank Nuno de la Rosa for reporting me the fact that it cannot be predicted the
tertiary or quaternary structure of any protein from its primary or sequential structure by any
current software.
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to the above question for general biomolecular contexts of lower structural
complexity.

3. THE REasoNABLY EFFECTIVENESS OF BIoMOLECULAR DI1AGRAMS

It has been argued during the previous section that there are no (and
moreover, there cannot be) properly linguistic or sentential representations of
complexly structured biomolecules; therefore diagrammatic ones or structural
models stand as indispensable means of codifying biomolecular information
in the domain of high structural complexity. In this section I will argue that,
additionally to their indispensability, diagrammatic systems are much more (i)
representational and (ii) inferentially effective than formula-based means, not
just in the not narrow domain of complex biomolecules, but in the general
disciplinary context of molecular biology. Secondly, I will also try to offer one
suitable naturalistic explanation of this reasonable effectiveness of biomolecular
diagrams.

Shimojima formulated the question of why some diagrams are much
more representationally effective than sentential in certain scientific practice
context. His answer to that question is that one specific diagram would be
representationally effective when its codification of information entails certain
“observational advantages”, like the possibility of reading-off its content without
performing inferences. This is equivalent to what Kulvicki [4] calls the “immediacy
of information” due to the extractability, syntactic salience and semantic salience.
For instance, a chair form projection of a glucose molecule would be highly
effective in encoding enantiomeric and anomeric structure of this molecule if one
could tell a-D-glucose from b-D-glucose by simply reading-oft the biomolecular
(semantically salient, in Kulvicki’s terms [4]) content of diagrams, as shows Figure
3. At least, this projective format would much more effective when concerning
anomeric structures than other diagrammatic or sequential representational
systems, like a fisher projection or a condensed formula respectively, simply

because these two cannot representationally distinguish between a-D-glucose

OH @
2

and b-D-glucose while a chair form projection can.

OH

FIGURE 3. Anomeric structure of the D-glucose diagrammatically represented.
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In this sense, Shimojima would claim that a chair form projection of a
a-D-glucose can be used to read off its anomeric properties, which constitute a
“observational advantage” against formulaic representations like the [UPAC name
“a-D-glucose”. In words of Kulvicki [4], the anomeric information would be
immediately available from the diagrammatic representation precisely because of
its syntactic-semantic salience. Even a 6-years old child could tell two anomerically
different D glucoses apart from their chair form projections (by simply reading
their informational content off from the below/right relative position of OH),
but obviously she cannot do the same from their IUPAC names. Then, it can be
said that biomolecular diagrams are representationally effective in many levels
of biomolecular abstraction (i.e. atomic, monomeric or polymeric) because of
the semantic-syntactic immediacy of their graphically-encoded informational
content: this is “Kulvicki-Shimojima’s effectiveness thesis”, henceforth KSET.

Up to this point, itwould be important to make the distinction, firstly stated
by Larkin and Simons [5], between two representations being “informationally
equivalent” (namely, the two implicitly or explicitly contain exactly the same
information) and two representations being “computational” or “inferentially
equivalent”. This latter concept refers to two representations with the same
inferential power, wherein the same kind of inferences can be performed on
both. So, in the previous case of the “a-D-glucose” and its chair form projection,
one could notice that the two representations are informationally equivalent
but inferentially inequivalent, since a molecular biologist could effectively infer
much more information from the projective diagram (e.g. where are located the
binding atoms within the D-glucose molecule, how would it behave within an
acid environment, etc.) than from its I[UPAC name.

In the line of Sudrezs [6] inferentialism, Bueno [2] developed the
view that diagrams could be treated no just as syntactically-structured
representations but moreover as epistemically significant “inferential devices”.
Then, the key difference between diagram-based inferences and formula-based
inferences is that the former ones are (perceptually) carried immediately on
the representational symbols, while the latter ones are (cognitively) performed
mediately based on the meaning of the representation. As far as these two
clearly differentiated inferential behaviors would determine different ways of
obtaining biomolecular knowledge, we should also distinguish between the
semantic and the epistemic dimension of KSET:

(3) Semantic Effectiveness of Diagrams: The semantic or representa-
tional effectiveness of a diagrammatic system is given by the (com-
putational) exploitation of geometric-topological resources for ex-
plicitly codifying and extracting relevant information.
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(4) Epistemic Effectiveness of Diagram: The epistemic effectiveness
or inferential power of a diagrammatic system is given by the
(algorithmic/cognitive)  exploitation of geometric-topological
resources for processing relevant information.

Departing from this two-fold thesis, we can offer an answer to the question
of why diagrams are so (semantically) effective and have so many observationally
advantages within molecular biology. The essential idea is that by graphically
exploiting geometric-topological resources (e.g. projective spaces, invariant con-
nections and shapes, geometrical configurations, etc.) in diagrammatic means it
could be possible to encode relevant structural information about biomolecules
without inflating syntax exponential or logarithmically, as in the case of senten-
tial representations, or losing operational rigor, as in the case of pictorial means.
Or in other terms: the semantic effectiveness of one particular representational
system within a certain domain (e.g. structural models and diagrams in molecular
biology) could be understood by means of representational mechanisms making
relevant information more available. By relevant information in the biomolecular
domain I specifically mean the minimal set of values that determine the value of
any biochemical property of the macromolecule. It would be easy to demonstrate
how these foundational biomolecular values are extensional values, wherein the
“extensional” here refer to any space-constrained property: atomic position, dis-
tance between functional groups, angular separation and so on. In the end, the
astonishing effectiveness of diagrammatic representations intrinsically depends
on the intrinsic spatial character of biomolecular phenomena at any level of or-
ganization (i.e. pentagonal benzene, helicoidal secondary structure); fact that can
be satisfactorily exploited by well-suited graphical mechanisms.

As a brief parenthesis, it is worth mentioning that this application of
the KSET (3) and (4) to the scientific domain of molecular biology could
explain why diagrammatic indispensability, under the conditions specified
in the previous section, holds. The fact the certain diagrams and some
formulas might be homeomorphic with higher biomolecular structures and
biochemical sequences, respectively, does not tell us any relevant nor explain
the diagrammatic effectiveness thesis. Otherwise, it could be satisfactorily
explained by the fact that the structural complexity of macromolecules is well-
suited for being diagrammatically and extensionally codified on symbol: for
instance, complexity of a protein’s quaternary structure become codified in
the graphical entanglement of a structural model. While on the other hand,
it could be sequentially-intentionally codified in the syntactic complexity
(namely, how the symbols like “OH” or “C” are sententially articulated) of the
correspondent language, which is precisely what underlies the computational
overload mentioned before.
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So far, we have been referring to the representational effectiveness of
diagrams (3) in molecular biology; but this kind of visual representations
also play a decisive and foundational epistemic role in this scientific field,
as it will be fleshed out in the next section. The epistemic effectiveness of
diagrams (or in other words, the semantic-pragmatic necessity of diagrams
for obtaining and manipulating biomolecular knowledge), as formulated a
la Shimojima in (4), can be based on the same fact than its representational
effectiveness: the suitability of geometric-topological resources for encoding
and processing relevant biomolecular information. That is precisely the
reason why diagrams, being semantic and epistemically superior to sentential
representation, are constantly used in actual practices of molecular biology:
they are required for (i) facilitating compressibility and understandability of
complex objects-mechanism in pedagogical contexts, (ii) many different kinds
of biomolecular explanations (structural-functional, dynamical-mechanistic
or even topological), (iii) testing novel hypothesis and discovering new
phenomena, and (iv) predicting biomolecular events. Such rich manifold of
epistemic virtues in biomolecular diagrammatic reasoning, grounded on its
indispensability and effectiveness (as it has been defended in this paper), will
be properly evaluated in the following section.

4. EpisTEMIC VIRTUES OF D1AGRAMS IN BIOMOLECULAR REASONING

I have tried to show in the two previous sections that if molecular biolo-
gist rather use diagrammatic representations in their scientific practices is pre-
cisely because (i) in some occasions there are no sentential-linguistic options
and (ii) in most occasions diagrams are more effective in codifying biomolecu-
lar information and knowledge than non-diagrammatic means. Nevertheless,
I will argue in this section that diagrammatic representations are also superior
to other representational apparatuses no just in describing macromolecules
but also in explaining and understanding the biological function of certain
chemical compounds or the mechanism underlying certain biochemical pro-
cesses and mechanism, in assessing new hypotheses or even in predicting how
biomolecules will behave under specific conditions.

Visual-Diagrammatic Understanding
One of the clearest epistemic advantages of diagrammatic representa-

tions over sentential formulations of biochemical information is the high
degree of understandability or comprehensibility of the former over the later
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format, which is not only important at the pedagogic level (it should be
noticed that biochemical textbooks can be valued according to the qual-
ity of their illustrations [7]) but also in hypothesis-testing and explanation.
With certainty, it might be claimed that molecular biology is one of the
scientific disciples whose epistemic agents dependent cognitively more on
visual means (diagrams, schemas, pictures, etc.) of conveying relevant in-
formation. At this point, we can interpret our thesis of diagrammatic indis-
pensability (2) not in general computational terms, as it was done in section
2, but moreover from a cognitive perspective: it would be impossible, even
for a professional molecular biologist, to understand or fully grasp the infor-
mational content of any sequential-sentential representation of a complexly
structured macromolecule, precisely because the resources for cognitively
processing it exceed by far human capacities. Then, as Perini defends, dia-
grammatic formats in the biomolecular domain are cognitively essential or
indispensable.

Functional-Structural Explanations

The topic of diagrammatic explanations in empirical sciences is clear-
ly underexplored. Perini [7] argued that this is mainly because since the
deductive-nomological model of scientific explanations it has was assumed
that only linguistic representations can be explanatorily relevant. Against
this prejudice, one of the most relevant epistemic capacities of diagrams in
general biology (but also in biochemistry and molecular biology) is, also
according to Perini [7], to develop functional explanations by exploiting
semantic-syntactically visual resources to graphically remark the functional
relations existent among the parts of a certain molecule. I strongly agree
with her in the thesis that diagrammatic systems are better suited than sen-
tential representations in carrying those particular kinds of explanations,
which might be regarded as a consequence of epistemic effectiveness (3)
previously defended:

‘The unique capacity of visual representations to represent higher-order relations
in virtue of visible relations holding among parts of the figure suits them to
functional explanation in a way that representations with a linear format cannot

match [7, p. 267]

One structural model or one schematic diagram, as explanans, could
be functional-structurally explanatory by making salient certain features
within the visual representation that encoded the relevant information about
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the explanandum. Let us consider the illustrative case of the biomolecular
mechanism underlying bronchodilation as explanandum: it could be pos-
sible to explain in a signal transduction context how binding interactions
and the functional import of the receptor are mediated by electrostatic effect;
and we do it by representing the macromolecule (cell-membrane spanning)
[2 adrenoreceptor in a complex space-filling model or diagram. The proper
explanatory power of the diagram as explanans depends externally on (i) a
minimal background knowledge of molecular biology and enzymology (fa-
cilitating understanding of the diagram), and intrinsically on (ii) graphically
reinforcing the relation between those functionally-relevant structures within
the macromolecule, in this case by a chromatic codification of biomolecular
electrostatic properties.

Electronegative side

(Bound to the
agent/agonist carolozol)

Electropositive side

(Bound to the action of
the epinephrine)

FIGURE 4. Explanation of the function of 2 adrenoreceptor in bronchodilation.
Mechanistic-Dynamic Explanations

The explanatory power or epistemic effectiveness of diagrammatic rep-
resentations is far from being constrained to the functional-structural kind of
explanations. Another closely-related kind of diagrammatic explanation very
frequent within the biomolecular context is what is known within the litera-
ture as “mechanistic explanation” [1], and when time is a key factor they are
also called “dynamic explanation”. Sheredos [10] argues that, although it is
perfectly possible to offer mechanistic-dynamic based on linguistic descrip-
tions, diagrammatic representations of biomolecular mechanisms will always
be both semantically and epistemically privileged against sentential represen-
tation. I would defend that the underlying generic reason for this privilege
is precisely (3) and (4). A much more specific reason is that mechanistic ex-
planations are usually displayed via causal chains or cause-effect sequences;
in that sense, a sequential-formulaic (one-dimensional) representation could
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only codify information about causal paths in a serial fashion®, while a dia-
grammatic (two/three-dimensional) representation would be able to encode
data simultaneously about many possible causal chains within the particular
mechanism. Another important observational advantage of diagram-based
mechanistic explanation, particularly in metabolic pathways and enzymatic
networks, is that graphical resources can be used for effectively representing
those molecular structures changing during a biological process as well as those
that remain invariant. For instance, we can use a metabolic pathway diagram
(containing Haworth projections as sub-diagrammatic units) as the one de-
picted on image 5, for developing a properly mechanistic explanation of how
pyruvate can be obtained from glucose by the enzyme-catalyzed biological re-
action of glycolysis. A set of causal chains is diagrammatically depicted (the
so-called EMP pathway) supported by a chromatic code, wherein red means
changing structures, blue arrows indicate ATP consumption and yellow ones
do the same with ATP production.
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FIGURE 5. Dynamic explanation of glycolysis process based on Haworth projections.

Hypothesis Testing and Discovering

As a conclusion of this section, it worth mentioning briefly the highly
efficient use of diagrams in the evaluation of biomolecular. Bueno [6] reported
a case wherein computer-generated structural models of a particular protein
were statistically compared with structural data obtained from x-ray crystal-
lographic measurement of the same protein. Due to a poor 63 % correlation
between the empirical image and the structural model (created under the theo-
retical assumption that the spatial configuration of the protein’s surface cannot
change), a new hypothesis was introduced:

¢ Of course, you can use a formulaic representation to represent multiple causal path, but
always in a serial way.
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The researchers then returned to the theoretical image, and made a novel hy-
pothesis. (...) given that the surface molecules have incomplete bonds, and are
in contact with the environment, they tend to interact with it, thus changing
the packing arrangement. (...) The researchers then changed the theoretical im-
age by incorporating the assumption that surface reconstruction took place.
The correlation now between the theoretical and the experimental images was

93%-—a far more significant result [1, p. 663]

Due to the huge impact of the received view in the general philosophy of
science, theoretical content and hypotheses were assumed to be only conveyed
in symbolic-logic formulas or in ordinary language sentences; since the 90s,
philosophical interest on real scientific practices lead to also regards non-lin-
guistic formats, like the computer-rendered structural models of the example,
as perfectly legitimate vehicles for abducing theoretical content. In this sense,
I would strongly argue that (widely-conceived) diagrammatic activities should
be regarded as the main form of creating, manipulating and rejecting biomo-
lecular hypothesis. Thus, as the above case shows, diagrammatic procedures
cannot be merely conceived as convenient semantic resources, but moreover as
essential epistemic tools which also allow scientist to discover novel phenomena
(i.e. rearrangement of surface configuration took place in organic crystals), and
therefore as essential for the disciplinary development of molecular biology.

5. CONCLUSION

Summarizing, all along this paper it has been defended a twofold
answer to the question of why might molecular biologist prefer diagrammatic
representations of information rather than sentential ones. On one hand,
I have argued against Perini [5] that it is not even possible to represent
structurally complex biomolecules by means of sentential or formula-based
vehicles precisely because it would be required (i) a logarithmic quantity
of computational resources to uncodify the informational content of such
semantic object or (i) non-human cognitive abilities for an epistemic agent to
be able to understand it. Then, diagrammatic forms of conveying information
would be semantic and epistemically indispensable at this level of biomolecular
structural complexity. On the other hand, I have also defended the thesis that,
even when diagrammatic systems are dispensable, they are much more effective
than linguistic representations in both codifying biomolecular information
and in obtaining knowledge from that empirical domain. The reason for
this semantic-epistemic effectiveness could be found in the “representational
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immediacy” [4] of geometry-exploiting diagrammatic mechanisms (according
to Shimojima [9]) while codifying relevantstructural biomolecular data. Finally,
I have pointed out that both the defended indispensability and effectiveness of
this kind of syntactically sophisticated visual representation might satisfactorily
explain its epistemic virtuosity in many real molecular biology practices:
diagrammatic understanding enable to grasp complex biochemical concepts as
well as make possible to carry functional-structural explanations, additionally
they can also be used to develop other explanatory modalities, like mechanistic-
dynamic explanations of enzymatic processes or topological explanations of
how proteins unfold, as well as to evaluate novel hypotheses and discover
new phenomena. In conclusion, diagrams should not be conceived as mere
useful and illustrative tools for depicting molecules or biochemical reactions;
moreover, these representational systems are foundational, essential and pivotal
in a vast plurality of ways (e.g. cognitively, computationally, representationally,
explanatorily, predictively...) to this scientific domain as indispensable and
effective vehicle of biomolecular knowledge.
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Abstract: After the dawn of the traditional, essentialist view of natural kinds in con-
temporary philosophy (exacerbated in philosophy of biology by “population think-
ing”), non-essentialist cluster conceptions of natural kinds have been extensively
supported and applied to numerous biological categories. However, salient philoso-
phers have put forward two challenging arguments against cluster kind theories. |
argue that, in both cases, discontent with a cluster conception of natural kinds is
motivated by tacit and previous assumptions that can be challenged. | conclude that
the concerns expressed in the objections do not make good reasons to resist natural
kinds talk in biology unless one is willing to share such commitments and assump-
tions with respect to natural kinds. Ultimately, the discussion can be used to point
out that our very expectations regarding natural kinds theories could use a rethink.

Keywords: natural kinds, essentialism, cluster kinds, Boyd, mechanisms.

1. INTRODUCTION

ACCORDING TO A TRADITIONAL CONCEPTION in contemporary philosophy,
natural kinds are defined by necessary and sufficient conditions, which
constitute the kind’s essence (PurNaM 1973; KRIPKE 1980). Essential properties
are intrinsic features, typically, to be found in a thing’s micro-structure. Such
properties are possessed by all and only the members of the kind, and they
must explain why members share other superficial features. For the most
interesting scientific cases, such a definition was hard to achieve, and this
traditional conception received extensive criticism (see BIRD and ToBIN 2015).
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In the philosophy of biology, the most widely discussed case of a natural
kind is that of biological species (Boyp 1999; GRIEFITHS 1999; MILLIKAN
1999; WILSON et al. 2007). However, many authors concerned with species
turned against the traditional conception of natural kinds. It was argued that
an essentialist conception of species is precluded by or incompatible with the
“population thinking” that characterizes modern Darwinian biology (SoBER
1980). Mayr argued that the Darwinian theory involves the replacement of an
entire mode of thinking in biology, namely essentialism, with an opposite one,
namely, population thinking. In his own words:

the populationist stresses the uniqueness of everything in the organic world [...].
All organisms and organic phenomena are composed of unique features and can
be described collectively only in statistical terms. Individuals, or any kind of
organic entities, form populations of which we can determine the arithmetic mean
and the statistics of variation. Averages are merely statistical abstractions, only the

individuals of which the population are composed have reality (Mayr 1976, 28-9)

The typologist (as Mayr calls it) would regard variation as an illusion,
whereas the populationist would take the type to be an abstraction and take
variation to be real. From the populationist perspective, then, any essentialist
view of natural kinds would be unsuited for biological kinds.

A different conception of natural kinds —one that has been extensively
applied in biology— is found in Richard Boyd’s seminal work. According
to his Homeostatic Property Clusters theory (HPC, hereafter) kinds are not
definable in terms of sets of necessary and sufficient conditions, but in terms
of a cluster of shared properties and a set of mechanisms responsible for such
clustering, both of which are conceived in an open-ended manner. Cluster
views of natural kinds have been further developed over the years and they seem
to be better prepared to account for classification practices in biology (e.g.,
to account for species and higher taxa, cell types, homologies, developmental
modules, genes, life, or ecosystems).

Nonetheless, and despite the general acknowledgement of the merits
of cluster views, compared to a traditional, essentialist conception, some
philosophers believe that cluster views are too weak or flexible. More specifically,
there are two important objections that, surprisingly, have not been properly
analyzed and contested: (a) the explanatory limitation objection and (b) the
membership determination objection. My aim in this paper is to dismantle these
objections from a naturalistic, anti-essentialist point of view.

I will argue that in both cases, discontent with a cluster conception of
natural kinds is motivated by tacit and previous assumptions with respect
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to natural kinds, which involve the aim of a theory of natural kinds and
expectations regarding scientific classification systems. I will challenge these
assumptions, showing how they are unwarranted, and conclude that the
concerns expressed in the objections do not make good reasons to resist
natural kinds talk in biology unless one is willing to positively endorse such
commitments. My considerations do not rely on peculiarities of any particular
biological kind (species or higher taxa, cell types, genes, etc.), but on more
general ideas about natural kinds and classifications. Importantly, I will not
argue here that there are genuine natural kinds (biological or otherwise). This
paper will not contribute to defend natural kind realism. Rather, I aim at
undermining two ways of resisting natural kind talk in biology, namely, on the
basis of these two objections.

2. NaturaL Kinps iIN CONTEMPORARY PHILOSOPHY:
MICRO-ESSENTIALISM AND PROPERTY CLUSTERS KINDS

The topic of natural kinds is one of the most classic topics in metaphysics
and philosophy of science. It is a common belief that objects in nature can be
classified into different kinds of things, on the one hand, and that natural
scientific theories and disciplines talk about these kinds, on the other. Stances
on the naturalness of kinds (are there genuine divisions in nature?) range
from realism to conventionalism. A realist believes that genuine divisions
exist independently of human practices, even if we reflect them incorrectly.
In contrast, a conventionalist stands for the idea that all kinds are epistemic
construals that reflect our needs and interests (be daily or scientific), with no
existence of their own.

The traditional realist conception of natural kinds in contemporary
philosophy is mainly due to Saul Kripke (1980) and Hilary Putnam (1973;
1975). According to their view, natural kinds are defined by a conjunction
of individually necessary and jointly sufficient conditions, which constitute
the kind’s essence. Essential properties are intrinsic features, typically, to be
found in the thing’s micro-structure. Such properties are possessed by all
and only the members of the kind, and they must explain why members
share other superficial features. Essential properties also explain one of the
most salient features of natural kind categories in the traditional view: their
projectibility. Traditionally, natural kinds are categories used in explanation
and prediction (sometimes expressed in the requirement that they must feature
in scientific laws). A well-known example discussed by Kripke is gold. Having
the atomic number 79 is an essential property of gold, which explains its
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other microchemical or phenomenic properties. Something similar to gold in
superficial respects (color, for example) but which lacks the property of having
the atomic number 79, would not be gold. Putnam argues for similar micro-
essentialistic intuitions regarding natural kinds with his famous Twin Earth
thought experiment (PUTNAM 1973; 1975).

Philosophers of the special sciences soon began to criticize the traditional
view of natural kinds (for a review of the different criticisms, see Birp and ToBIN
2015). For the most interesting scientific cases, a definition in terms of necessary
and sufficient conditions was hard to achieve, and micro-structuralism, as the
thesis that kinds can be individuated solely in terms of their microstructural
properties, was also put into question. Chemical species and substances and
biological species were essentialist philosophers’ preferred examples for a long
time. Yet, philosophers of chemistry have argued that chemical species and
substances are not correctly captured by the essentialist view of natural kinds
(NEEDHAM 2000; 2011; VAN BRAKEL 2005; RUTHENBERG 2012). Quite the
same happened in the philosophy of biology. Several authors concerned with
biological species also turned against the traditional view and argued that an
essentialist conception of species is precluded by the “population thinking” that
characterizes modern evolutionary biology. The upshot seemed to be that any
essentialist view of natural kinds was going to be unsuited for biological kinds
(MAYR 19665 1976; see also SOBER 1980). Objections against the traditional
essentialist view of natural kinds were not only motivated by a general rejection
of natural kind talk in biology altogether (such as the view that species are
spatio-temporally extended individuals rather than kinds, cf. GHISELIN 1974
and HuLrr 1978). Rather, this traditional conception was contested even by
advocates of the natural kindhood of biological species (cf. references below).

A different realist view of natural kinds was put forward by Richard Boyd
(19915 1999) and further developed by others (for example MILLIKAN 1999;
GRIFFITHS 1999; WILSON, BARKER and BRIGANDT 2007; SLATER 2015), this is,
the homeostatic property cluster theory (HPC, hereafter). This view of natural
kinds shares an important characteristic with the traditional one, apart from
the realist stance. From the point of view of their role in scientific practice,
HPC-kinds and traditional kinds stand on an equal footing. However, there
are important ways in which HPC theory introduces novel ways of thinking
about natural kinds. First, in HPC theory, similarity is nonperfect. Members
of a HPC-kind do share some properties, but there is no property or set of
properties that can be said to be necessary and sufficient for kind membership.
The cluster of properties is conceived in an open-ended manner. Thus, HPC-
kinds are not definable in terms of sets of necessary and sufficient conditions,
as in the Kripke/Putnam view.
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But members of a natural kind in the HPC sense are not just imperfectly
similar entities. If this was the case, the inductive power of natural kinds
would be something of a miracle. HPC-kinds are projectible categories in
virtue of sharing homeostatic mechanisms. These mechanisms are causally
responsible for the co-occurrence (clustering) of properties and grant their
non-accidentality: entities are not similar just because; they are similar by virtue
of common mechanisms that tend to maintain certain properties together, or
because the instantiation of some properties favor the instantiation of others.
In sum, HPC-kinds are defined and individuated by (i) the property cluster
and (ii) the set of underlying homeostatic mechanisms responsible for the
former.

Another salient feature of HPC theory is that it is compatible with change.
Both the property cluster and the set of underlying homeostatic mechanisms
may change along with changes in environmental contexts, so HPC-kinds are
not immutable. Such a tolerance to change opens up the possibility of kinds
with vague boundaries, which makes the theory especially attractive to account
for the changing nature of biological phenomena.

There is a widespread understanding that HPC theory (or other
philosophical views with the main characteristics of HPC) is better prepared
to deal with classification practices in biological sciences, as shown by the
multiple applications of it in the philosophy of biology literature. Apart from
species (Boyp 1988; 1989; 1991; 19994; 1999B; KELLER, BoyD & WHEELER
2003; WILSON 2005; WILSON, BARKER and BRIGANDT 2007), other biological
categories argued to constitute cluster kinds include higher taxa (RiepPEL
2005B), cell types (WiLsoN, BARKER and BRIGANDT 2007; SLATER 2013),
ecosystems (SLATER 2018), life (D1£GUEZ 2013; FERREIRA RUiZ and UMEREZ
2018), homologies (RIEPPEL 2005A; BRIGANDT 2002), developmental modules
(RIEPPEL 20054), and genes (WILsON, BARKER and BRIGANDT 2007). Yet some
philosophers have criticized HPC (and/or related views). In the next section,
I will consider two objections against cluster kinds and suggest how they can
be countered.

3. How Not Tto REsisT THE NATURAL KinD TALK IN BroLoGgy

The merits of the cluster notions are generally acknowledged, but for
some there is a high price to pay for such merits. Here, I will address two
objections: explanatory limitation and membership determination. Countering
these objections shows at least two ways in which one should 7o resist the
natural kind talk in biology.
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3.1 The Explanatory Limitation Objection

In analyzing different conceptualizations of life, Mark Bedau (2014;
2007) recognizes that a property-cluster approach to living systems neatly
explains the existence of borderline cases and why life comes in degrees,
difficulties faced by those attempting to define life. However, he also states
that cluster views are unsatisfying insofar as they fall short of some explanatory
potential that they should bear. Bedau finds the “weakness” of the cluster
approaches in the fact that “explanations end too quickly”. He writes:

The view does not explain why certain properties in the cluster are
significant and other properties are not (...). The cluster conception cannot
explain why life is characterized by one cluster of properties rather than another.
The dimensions of the cluster of properties associated with living organisms is
simply accepted as a contingent empirical fact. Those who expect some further
explanation for life’s characteristic properties will find the cluster conception of
life unsatisfying (BEDAU 2014, 18, emphasis added)

The objection sounds seriously challenging at first glance, but I want to
show that it conflates two different questions and misses the important one. I
suggest that the question “Why is a kind characterized by certain properties
rather than by others?”, while extremely important to other contexts, is not
relevant for evaluating the success or failure of natural kind theories, either
essentialistic or otherwise. For an essentialist, since a kind is characterized by
its essential properties, and once we've found the essence of a kind, it makes
liccle sense to ask further “why is #bis rather than #har the essence of this kind?”
By definition, it could not have been differently (otherwise, this would not
really count as an essence). Or, perhaps worse, the only possible answer would
be circular: “because that’s its essence”. From the anti-essentialist perspective,
the fact that a kind is characterized by certain properties rather than by others
(which could be rephrased as the fact that one cluster of properties is maintained
by certain homeostatic mechanisms rather than another), while not a matter of
definition, could only be regarded either as a brute fact of the universe or as
a matter of divine intention. This might sound uncomfortably problematic,
but we do seem to accept this type of situation. For example, we would rarely
question why the speed of light is 299,792,458 meters per second rather than
a different one (LANGE 2002, ch. 4.3). So, it might be the case that a cluster
approach cannot offer an answer to this type of questions, but neither can other
types of theories, and this is probably unachievable. Bedau’s question shouldn’t
be used to evaluate natural kind theories because if it were, no theory would
pass the test. This is a situation that could lead us to reject essentialistic and
anti-essentialistic views of natural kinds altogether, or could point to something
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else. In fact, we might as well wonder whether this was #he pertinent question
—again, from the point of view of a philosophical theory of natural kinds—.

I contend that the crucial question from the point of view of the
philosophical problem of natural kinds, and how are natural kind theories
evaluated, is how we distinguish natural kinds from non-natural kinds. Whereas
natural kind theories do not aim at answering Bedau’s question, they do offer
criteria to answer this one. It is interesting to notice how can both be easily
conflated under an essentialist viewpoint: natural kinds are distinguished from
non-natural kinds because objects belonging to a given natural kind share
essential properties, and those are precisely the properties that characterize the
kind. But what is even more interesting is that both questions seem to collapse
in Bedau’s objection too. Recall he suggests that the cluster approach is flawed
because it fails to answer the question as to why a kind is characterized by
certain properties rather than by others. If we agree that the key question a
theory of natural kinds must pursue is that of how to distinguish natural kinds
from non-natural kinds, then, one would also see that his expectation that
a cluster approach to natural kinds should, in order to succeed as such (i.e.,
in order to be able to account for the second), a/so answer the first question,
entails a conflation of the two questions'.

Of course, I do not mean to deny that there must be an explanation
for the fact that, among the multiple properties that characterize living
things, some are more common than others. Rather, my point is that this
question cannot be properly addressed from the philosophical point of view
of identifying natural kinds, where the problem is how to distinguish natural
classifications from non-natural ones. In fact, the first question is independent
of this latter issue and calls for biological theories, models, generalizations, and
hypotheses (SOoBER 1992, 763). If we could expect the kind concept of living
systems to answer questions such as “why do most living things reproduce?”,
or “why do replicating entities usually undergo evolution?” by itself, then what
should we need biological science for? Biology must explain the occurrence
and co-occurrence of properties of living things, but this is too much to ask of
a natural kind concept.

3.2 The Membership Determination Objection

The second objection I consider here has to do not with the explanatory
scope of cluster theories when already facing a classification (this is, provided
the sorting has been done), but with the sorting itself. More specifically, it

! Not in the sense of the failure to distinguish them as distinct questions, but to pick out #har
which expresses the aim of a NK theory.
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states that HPC theory (and, likely, any other cluster view) fails to offer solid
criteria to fix kind membership. This is due to the fact that both the property
family and the underlying homeostatic mechanisms are defined in an open-
ended manner, so that both may in principle change (REYDON 2009). Thomas
Reydon claims that “HPC theory, then, can only account for kinds whose
extensions have already been fixed independently by other means” (2009, 729).

First, Boyd was not unaware of this, and he rather acknowledged that
determining membership can be difficult in some cases. However, he didn’t
see this “necessary indeterminacy”, as he called it (see Boyp 1991, 141-2), as
a serious problem for his HPC theory. Other cluster views do not take this to
be a problem either (see SLATER 2015). Then, from what point of view is this
really a problem?

It will certainly be a serious difficulty for those who believe that a
theory of natural kinds must fundamentally provide us with criteria to fix
membership, an idea that might betray essentialistic hidden assumptions.
From an essentialist point of view, fixing membership is a very simple thing to
do in principle: one only needs to find out whether the item instantiates the
kind’s essence, provided that said essence has been identified. Shortly, for any
given object x, a given kind K and an essence E of K, xeK «<>Ex. Faced with the
challenge of identifying essences in the first place, determining membership
for a given object is arguably the lesser problem. Nonetheless, the very demand
that a theory of natural kinds alone provides with infallible membership
determination criteria might be itself an essentialist requirement, as essences
are meant to play precisely this role.

It might be true that cluster approaches rely on some independent
criteria for membership determination, which are far from agreed-upon for
the most part in biological classifications. However, the question is, again: is
this a reasonable expectation for natural kind theories? Arent we assuming
(even if implicitly) the requirements self-imposed by an essentialist view of
natural kinds? From an anti-essentialist point of view, the argument against
cluster kind theories cannot be that these fail to offer reliable criteria to
determine membership themselves, as this would amount to claiming that
non-essentialistic approaches to natural kinds fail for not being essentialistic!
And this wouldn’t be fair.

I believe that there are two unwarranted assumptions behind this second
objection. First, that no classification system can be said to be natural if it fails
to classify things in a “black or white”, unambiguous, and definitive manner,
insofar as this seems to be a consequence of adopting a cluster approach. And
we lack a non-essentialistic argument to support this assumption. Secondly,
that any approach to natural kinds that does not enclose or entail membership
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determination criteria by itself will fail to be a proper theory of natural kinds.
Cluster approaches in fact do not set out to provide an algorithmic procedure
to determine membership, because they refuse to foreground one or a few
properties as essential to biological classifications. Rather, they aim at providing
a general framework for identifying natural kinds as opposed to arbitrary or
mind-dependent groups of things. 1 see no reason to believe that determining
membership in a clear-cut, “yes or no” manner is a requisite to achieving the
former goal and therefore, no reason to believe that oz things are to be found
in a theory of natural kinds. Rather, I contend that the aim of any theory of
natural kinds is not so much to be able to fix membership, but to be able
to distinguish natural kinds from non-natural kinds in the first place. If the
greatest aim of a theory of natural kinds (and the minimum we must expect it
to provide for) is rather some criteria with which one can distinguish natural
kinds from arbitrary groupings of things, and if cluster theories convincingly
achieve this goal, then we need not insist on the membership determination
worry. Besides, determining membership is to a great extent a scientific task
and should not be left for philosophy alone to settle.

4. FINAL REMARKS

The natural kind talk in biology (and elsewhere) can be resisted from very
different points of view. For example, it can be resisted from the more general
scientific anti-realism. If science, generally, is not in the business of pursuing
truth (or approximations to it), it is not in the business of pursuing natural
classification systems in particular, either. Yet someone endorsing such a stance
would not bother discussing the peculiarities and details of cluster views of
natural kind (being these realistic in character). Perhaps more interesting and
challenging, if one has at least minimal realistic intuitions, are those objections
that do not stem from a generalized rejection of natural kinds, such as the ones
I have addressed here. The objections examined in section 3 are only relevant
if one is not previously committed to the view that a natural kind theory must
offer empirical explanations, or to essentialism, or to a generalized anti-realism
regarding scientific classifications. It is for those who are 7oz endorsing such
stances that I have tried to dismantle the membership determination objection
and the explanatory limitation objection. But if this is not the case, then this is
not the appropriate way to resist the natural kind talk in biology —and cluster
theories of natural kinds should be argued against in a different way—.

By no means are the arguments herein meant to support a generalized
cluster view of natural kinds. In fact, it does not follow from my discussion
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of the two objections that a cluster approach to natural kinds is the right way
to go. It can still be the case that cluster theories face other, more compelling
issues that the alleged pitfalls we have examined. Rather than defending cluster
views per se, my aim was to undermine particular objections raised against
them and argue that if cluster theories can be resisted, it is not on the grounds
of such objections.

The ultimate moral to be drawn from the analysis of the objections
minds our very expectations from philosophical theories of natural kinds: what
is it that such a philosophical theory must provide? And this question needs to
be properly contextualized, this is, by reference to more general philosophical
stances (as scientific essentialism, scientific naturalism, or scientific anti-
realism). From an anti-essentialist point of view, rather than considering that
the “permissiveness” of cluster approaches must be deemed unacceptable, we
might as well revise our own expectations regarding natural kinds.
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Abstract: Holobionts are symbiotic assemblages composed by a host plus its mi-
crobiome. The status of holobionts as individuals has recently been a subject of
continuous controversy, which has given rise to two main positions: on the one
hand, holobiont advocates argue that holobionts are biological individuals; on the
other, holobiont detractors argue that they are just mere chimeras or ecological
communities, but not individuals. Both parties in the dispute develop their argu-
ments from the framework of the philosophy of biology, in terms of what it takes
for a “conglomerate” to be considered an interesting individual from a biological
point of view. However, the debates about holobiont individuality have important
ontological implications that have remained vaguely explored from a metaphysical
framework. The purpose of this paper is to cover that gap by presenting a meta-
physical approach to holobionts individuality. Drawing upon a conception of natu-
ral selection that puts the focus on the transgenerational recurrence of the traits
and that supports the thesis that holobionts are units of selection, we argue that
holobionts bear emergent traits and exert downward powers over the entities that
compose them. In this vein, we argue, a reasonable argument can be made for
conceiving holobionts as emergent biological individuals.
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LIFE ON EARTH DOES NOT WALK ALONE. As it happens in the famous song,
21st century biology has taught us that macrobes (animal and plants)' do
not walk alone either: they are given in a vast ocean of microbes that find, in
different parts of their body surfaces, a comfortable site where they can grow
and reproduce. Furthermore, macroorganisms need some of their microorgan-
isms to properly develop and to adequately realize some of their basic func-
tions, including physiological processes like metabolism or immunological de-
fense (DETHLEFSEN et al. 2007; GILBERT et 4l. 2012; BRUCKER & BORDENSTEIN
2013; McFaLL-NGalI et al. 2013; HILL et al. 2016; CH1U & EBERL 2016). The
observation of these facts has led some biologists to formulate the so-called
holobiont thesis. According to this thesis, there is a new level of biological indi-
viduality that would encompass the entity formed as a consequence of the as-
sociation of the macrobe host with all the symbiotic microorganisms that con-
stitute its microbiome, including Archaea, bacteria, fungi, and viruses.” This
new level of individuality is called “holobiont”, and the sum of all the genetic
information in a holobiont is called “hologenome” (ROSENBERG ez al. 2007;
see SUAREZ 2018, for a review of the evolution of the holobiont concept).

Most of the recent debates about holobionts are oriented to either justify
or reject their status as biological individuals. On the one hand, advocates of the
holobiont thesis argue that the high level of interdependence that exists between
macrobes and their symbiotic microorganisms calls for a redefinition of biological
individuality. Under the new redefinition, holobionts would be biological indi-
viduals in an anatomical, immunological, developmental, physiological, and even
in an evolutionary form, constituting a unit of selection in evolution (ZILBER-
ROSENBERG & ROSENBERG 2008; DUPRE & O’MALLEY 2009; GILBERT ef 2/. 2012;
2017; ROSENBERG & ZILBER-ROSENBERG 2014; 2016; Dfaz 2015; BORDENSTEIN
& THEIS 2016; THEIS et al. 2016; LLOYD 2017B; ROUGHGARDEN et /. 2018).?

! Throughout the paper, we will refer to animals and plants as “macrobes”/”macroorganisms”,
following a famous notation introduced by O’Malley & Dupré (2007). Furthermore, when we
refer to the “macrobe host”, we mean the monogenomic individual that derives from a zygote
(DuPRE 2010; 2012).

? “Microbiome” refers to an “entire habitat, including the microorganisms (bacteria, archaca,
lower and higher eukaryotes, and viruses), their genomes (i.e., genes), and the surrounding envi-
ronmental conditions” (MARCHESI & RAVEL 2015, 1), whereas “microbiota” refers to the collec-
tion of all the microorganisms (bacteria, fungi, viruses, etc.) that interact in a such environment.
In this paper, the host is taken as the environment where those microorganisms interact (in this
sense, there is no microbiota without a host where the microbiota grows and reproduces), and
“microbiome” and “microbiota” will be used interchangeably. See Lederberg (2000) and Leder-
berg & McCray (2001) for the first uses of the term.

3 We cannot provide an exhaustive account of all the different dimensions of biological
individuality in this paper. Those readers that are interested can check Clarke (2010), Pradeu
(20164; 2016B), DiFrisco (2017), Lydgard & Nyhart (2017). For our purposes in this paper, we
will only concentrate on the evolutionary dimension of biological individuality.
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On the other hand, detractors of holobiont individuality claim that
the current empirical evidence is not sufficient to claim that holobionts are
functionally integrated entities and therefore, any claim about their status
as biological individuals is ungrounded. It is important to highlight that de-
tractors of holobionts individuality do not deny that some members of the
microbiota might be sufficiently integrated with the host so as to constitute
a unique biological individual (e.g. mitochondria in eukaryotes, Buchnera
aphidicola in aphids, Wolbachia pipientis in some insects, etc.). What they
deny is that a host plus @/ its symbiotic microbiota act together as a unique
biological individual, and find more accurate to talk about independent in-
dividuals that live together in association (BooTH 2014; MORAN & SLOAN
2015; GODFREY-SMITH 2015; CHIU & EBERL 2016; DouGLAs & WERREN
2016; HURST 2017).

This debate concerning the status of holobionts (i.e. whether they are
biological individuals or not) has been mainly approached from a concep-
tual and an epistemological framework that is proper of the philosophy of
biology (see TREVINO, unpublished manuscript). Yet, we consider that it has
metaphysical consequences for our understanding of mereology, i.e. part-
whole relations: which are the metaphysical grounds that move holobiont
advocates to argue that they are individuals? How does part-whole relation
work in the case of holobionts? This topic, notwithstanding, has never been
approached from a purely metaphysical point of view. The purpose of this
paper is to cover this gap by elaborating a metaphysical account of the holo-
biont as an emergent level of biological individuality. Drawing upon a concep-
tion of natural selection that only requires trait-recurrence among units of
selection, we argue that holobionts exhibit metaphysically emergent proper-
ties that suggest their consideration as emergent individuals.

Our agenda will be as follows: in §1 we provide an introduction to
the philosophical concept of emergence, mainly inspired by Wilson’s recent
categorization of ontological emergence (2016). Later, in §2, we present the
trait-recurrence account of the units of selection, apply it to the holobiont,
and explain what this account implies about the status of the holobiont as a
biological individual. In §3, we take a metaphysical step by arguing that the
trait-recurrence conception of the holobiont entails that holobionts possess
properties that allow them to downwardly affect the different entities that
compose it (host and microbes of its microbiota). Finally, we conclude the
paper by defending that the arguments presented in §1-§3 suggest that,
from a metaphysical perspective, holobionts should be conceived as emer-

gent individuals (§4).
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1. ONTOLOGICAL EMERGENCE: WEAK AND STRONG

The idea of emergence was conceptually developed during the late
19th and the early 20th century due to the work of the British Emergentists
(McLAUGHLIN 1992, 1997; KiMm 2006B). Until the second decade of the 20th
century, emergentism was defended as a middle position between reduction-
ism and vitalism. The British Emergentists defended that physical systems,
when reaching a certain degree of complexity, can manifest new higher-level
properties that are not possessed by the lower-level components of the system
nor are reducible to them. Some properties considered as emergent were: life,
mind, or chemical bonding,.

Due to new explanations in physics accounting for some properties of
chemical and biological systems so far considered to be irreducible, as well
as the creation and awareness of complex non-linear systems (e.g. turbulent
fluids), emergentism disappeared from the mainstream philosophy between
the 1930s and 1970s (McLAUGHLIN 1992; WiLsON 2013). However, during
the last decades of the 20th century, emergentism has reappeared in scientific
and philosophical contexts due to the collapse of the reductionistic positions
widely defended by the logical positivists (Kim 1989; 1999; 2006B) and the
widespread development of the so-called sciences of complexity (GOLDSTEIN
1999; PEPPER & GOLDSTEIN 2004; WITHERINGTON 2011).

Current debates on emergence are oriented towards a conceptual clari-
fication of the basic ideas associated with it, namely dependence and auton-
omy (VAN GuiLIcK 2001; CLAYTON 2006; BARNES 2012). However, there is
not a unified account of what emergence is yet (Kim 20068; WiLsON 2016),
which is problematic. It is not only that the variety of definitions is useless
for clarifying the structure of natural reality (WiLsoN 2016), but also that the
philosophical characterizations of emergence are, in some cases, so complex
and abstract that it seems really difficult to conceive of an emergent property
in the world (McDoNALD & McDoONALD 2009). However, in different scien-
tific explanations, especially those regarding complex systems, the concept is
widely used, and emergent properties are widely recognized. This fact seems
to illustrate that there is an incompatibility between how the concept is de-
fined by metaphysicians and how it is used and conceived by philosophers of
science. In philosophy of biology, for instance, the abstract characterization
of emergent properties in metaphysics is considered to be problematic, inso-
far as it is unable to make sense of the emergent character of some biological
properties, such as the amount of nectar stored in a hive (MITCHELL 2012).

Due to the difficulties in providing an accurate definition of emergence
that properly makes sense of its creed: dependence and autonomy, differ-
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ent criteria have been proposed to recognize emergent properties. For some
authors, emergent properties are unpredictable, irreducible, and have causal
powers (KiMm 1999). Others have offered a more extensive list of criteria for
a property to be emergent, namely holism, novelty, qualitative difference,
not given at lower levels, different laws, and interaction (HumMPHREYS 1997).
These criteria, as Paul Humphreys makes explicit (HumPHREYS 1997), are
sufficient but not necessary to talk of emergence: they do not need to be met
by all emergent properties, nor do all emergent properties need to share the
same properties. This implies that different accounts of emergence might
be given depending on the criteria one considers emergent properties need
to meet (MCDONALD & McDONALD 2009). Despite the extant definitions
of emergence that are offered, it has been claimed that all of them can be
grouped into a twofold categorization, namely weak ontological emergence
and strong ontological emergence (WiLsoN 2016). Ontological emergence re-
fers to a kind of higher-level properties that are given in the world and that
are characterized for being causally autonomous, in the sense that the causal
power they possess cannot be reduced to the causal power of the lower-level
properties of the system upon which they depend (Kim 20068; JESPER 2006;
McDonNAaLD & McDONALD 2009; WiLsoN 2016). If the higher-level prop-
erty of a system is not causally autonomous, then there is epiphenomenalism
but not emergence.

The notion of causal power used to characterize emergent properties is,
notwithstanding, a problematic one. It can be differently conceived depending
on the ontological commitments one might have regarding properties. Here,
we will follow Wilson’s neutral account with respect to causal powers, accord-
ing to which having a causal power means that the fact that the property is
instantiated entails that the entity that bears it will have the power to, in ap-
propriate circumstances, cause some effects, or intervene in the causation of
some effects (WILsON 2002; 2016). Furthermore, when it is applied to emer-
gent higher-level properties, it is considered that this causal power needs to
be downwardly exerted (O’CoNNOR 1994, 97-8). Since the 1970s, downward
causation is recognized as a central component of emergentism. In philosophy
of biology, Donald Campbell suggested that the lower level entities of a system
can behave in ways that they would not do, due to the constraints created by
the higher level organization that they constitute (CAMPBELL 1974). In this
case, we also accept downward causation as one of the hallmarks of emergent
properties, and thus, we will consider this feature when arguing for the pres-
ence of emergent properties in holobionts.

According to Wilson, the causal autonomous character of an emer-
gent property might be given in two different forms, namely (1) because the
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higher-level property has a zew causal power that is different from the causal
powers of the lower-level properties of the system in which the property is
instantiated (strong ontological emergence)’; and (2) because the higher-level
property has a mere proper subset of the causal powers that the lower-level
properties of the system in which it is instantiated have (weak ontological emer-
gence).” For strong ontological emergence, there is causal autonomy insofar
as the emergent property incorporates new causal powers in the world. In
cases of weak ontological emergence, conversely, the emergent property does
not incorporate new causal powers. Yet, as Wilson claims, the weak emergent
property still has a different and autonomous cawusal power profile since it only
possesses a proper subset of the causal powers of the lower-level properties it
depends on (WiLsoN 2016, 362).°

The characterization of emergence is generally attributed to properties.
There are properties that emergent or not in a given system. However, in meta-
physics, it is accepted that entities might be emergent in a derivational sense
from the emergence of properties (BEDAU 2002; WiLsON 2016). This is so since,
in order for a property to be emergent, the system in which it is instantiated
has to reach a certain degree of complexity, such that it is possible to character-
ize that system as an emergent one. In this regard, when a particular entity is
characterized for having an emergent property, then it is considered to be an
emergent entity as well. We accept this metaphysical claim, and thus, we con-
sider that if holobionts possess emergent traits, then they are emergent entities.

# There is a wide debate in metaphysics concerning whether there are strong ontological
emergent properties. An illustration of properties considered to be of this kind are consciousness
(CHALMERS 1996), fitness (TrREVIRO, unpublished manuscript), and some properties of quan-
tum mechanics (SILBERSTEIN & MCGEEVER 1999).

5 An example of weak ontological emergence can be offered in terms of the determinable/
determinate relation, such as the relation between colors and shades. Consider that train drivers
are said to stop the train when the light of the traffic light is white. “White’ is a determinable
that might be multiply determined by different determinates (i.e. the different shades of white)
such as ‘whitesmoke’ or ‘snow-white’. Regardless of whether the white of the traffic lights was
determined by whitesmoke or snow-white, train drivers must stop the train if they saw the light.
In this regard, the different determinates of white share the causal power of the determinable
white: advising train drivers they must stop the train. However, they might also have more
causal powers besides this one (snow-white might also have the causal power for polar bears to
avoid predators, for instance), and they might differ precisely with regard to this other powers.
The determinable white, therefore, only inherits a proper subset of the causal power of its deter-
minates, which shows that its causal power profile is different from that of its determinates and
that it is not reducible to them.

¢ The causal autonomy Wilson attributes to weak emergent properties on the basis of their
different causal power profiles (see also WiLSON 1999; SHOEMAKER 2000) might be questiona-
ble. In fact, we do not agree with this way of conceiving causal autonomy since it seems to imply
reduction. Yet, questioning this form of emergentism goes beyond the main task of this paper.
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In §3, we will illustrate that holobionts possess some traits that are caus-
ally autonomous insofar as they attribute their bearers a new causal power
that is not present in the lower-level properties of the parts that compose the
holobiont, and that it is also downwardly exerted. Yet, before doing this, we
will introduce the conceptual framework from which we conceive units of
selection, and thus the role of holobionts as a unit of selection, and explain
what this account implies about the status of the holobiont as a biological

individual (§2).

2. TRAIT-RECURRENCE AS THE KIND OF STABILITY THAT MATTERS
IN A HOLOBIONT

One of the most problematic claims about the biological individuality of
holobionts comes from the “hologenome concept of evolution” (HCE hence-
forth). HCE is the thesis that holobionts, with their hologenomes, are a unit of
selection in evolution.” For an individual to be a unit of selection it has to live
in a population of individuals where: (a) different individuals exhibit different
phenotypes; (b) different phenotypes are associated with different degrees of
fitness; and (c) there is transgenerational inheritance, i.e. the offspring of those
individuals that bear a trait 7" will be more likely to bear 7" than the offspring
of those individuals that do not bear it. If holobionts are units of selection,
as defenders of HCE claim, they have to demonstrate that holobionts satisfy
properties (a)-(c).

Most of our current empirical evidence suggests that holobionts sat-
isfy properties (a) and (b). However, the notion that holobionts are units
of selection in evolution has been mainly challenged on the basis that there
are no proper relations of inheritance across different holobiont generations,
and therefore premise (c) is false (MORAN & SLOAN 201 55 DougLas & WER-
REN 2016; HURST 2017). Their argument is grounded on the observation
that the species that compose the microbiome of a holobiont do not remain
intergenerationally constant, being replaced by different species across dif-
ferent generations of the host. Therefore, they argue, holobiont lineages are
not coherent enough to be considered units of selection. Yet, this problem
can be addressed if the question about species composition, as well as species
transgenerational transmission, is substituted by the notion of transgenera-

7 Not all the accounts that characterise holobionts as units of selection make a distinction
between holobionts and hologenomes. Some authors claim that the holobiont is the interactor,
and are mute with respect to the importance of hologenomes, whereas others simply deny the
role of hologenomes as replicators. For a summary, see SUAREZ (2018).
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tional trait-recurrence, which is the key element for discussions about the
units of selection (SUAREZ, unpublished manuscript).®

In such view of the units of selection, it becomes possible to under-
stand the relations of inheritance across successive generations of holobionts
throughout #rait-recurrence. The main idea would be the following

A holobiont in generation n+1 will be a coherent unit of selection only if the traits
T, T, .. T, that appear in the holobiont n+1 are statistically correlated to the
traits T\, T, ..., T, that appeared in the holobiont n°

This account of the units of selection can be characterized by four fea-
tures. Firstly, the existence of transgenerational trait recurrence among holobi-
onts is dependent upon host-generations (i.e. the host and its offspring are the
units taken as referent to count generations of holobionts). As it is generally
argued by most holobiont advocates, the life cycle of the holobiont is as long
as the life cycle of the host (e.g. GILBERT 2018, 299), thus new generations
of holobionts are recognized insofar as new generations of the host are recog-
nized. Secondly, the criterion is theoretically formulated to recognize poten-
tial consistent relations of inheritance among holobionts. That is, to recognize
possible parent-offspring relations among multispecies consortia' that would
support the claim that holobionts are units of selection (ZILBER-ROSENBERG &
ROSENBERG 2008; DUPRE & O’MALLEY 2009; ROSENBERG & ZILBER-ROSEN-
BERG 2014, 2016; BORDENSTEIN & THEIS et 2016; THEIS et /. 2016; GILBERT
et al. 2017; LLOYD 2017B; ROUGHGARDEN ¢ 4l. 2018). Thirdly, and contrary
to other approaches to holobionts that conceive inheritance in terms of species
transgenerational transmission (e.g. MORAN & SLOAN 201 55 GODFREY-SMITH
2015; STENCEL 2016; DouGLAS & WERREN 2016; HURST 2017; STENCEL &

® In agreement with most recent treatments of units of selection, we assume that an entity
in a population is a unit of selection in evolution if it fulfils Lewontin’s criteria, i.e. if the entity
exhibits heritable phenotypic variance that affects its fitness (LEWONTIN 1970; 1985; OKaSHA
2006; GODFREY-SMITH 2009). Contrary to other authors, we do not distinguish between the
question of units of selection as interactors versus the question of units of selections as reprodu-
cers (e.g. LLOYD 20174).

? One reviewer has rightly pointed out that the model of trait recurrence is not exclusive
for holobionts, but for every unit of selection. We agree with her that the account should work
for every unit of selection. However, because in this paper we focus only on the case of the
holobiont, we only restrict our comments to the consequence that the account would have for
holobionts.

' Not all multispecies consortia are holobionts (e.g. biofilms, ecosystems), and our definition
is formulated exclusively for holobionts, insofar as it assumes the existence of the host as the
criterion that grants intergenerational identity, a circumstance that does not need to occur in all
multispecies consortia.
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WLocH-SALAMON 2018), in this account, inheritance is reformulated in terms
of reappearance of traits, i.e. reappearance of structures which, ceteris paribus,
increase the fitness of the entities that bear them (TriviRo & NuKNo DE LA
Rosa 2016). Finally, the existence of non-species related trait-recurrence in
holobionts (and thus, the validity of trait-recurrence as a conceptual criterion
for defining holobionts as units of selection) is empirically supported by recent
discoveries that suggest that some traits in macrobes appear as a consequence
of their interaction with a functionally-equivalent microbiome, which, de-
spite being taxonomically different for hosts of the same species, can still bring
about the same metabolic traits through their interactions with the hosts (e.g.
BURKE et al. 2011; Taxis et al. 2015; HESTER et al. 2016; Louca et al. 2016;
LEMENCEAU et al. 2017).

According to the criterion of trait-recurrence, then, holobionts are bio-
logical individuals in virtue of their ability to reconstruct their traits transgen-
erationally by recruiting the members of their microbiota. One worry might
arise at this point: why is the holobiont, and not the host, the entity that gets
its traits reconstructed transgenerationally? The answer: because the recruitment
of the members of the microbiota is not necessarily determined by the host, but
co-determined by the interactions between the host and the microbiota (e.g.
GILBERT & CHIU 201 §; CHIU & EBERL 2016). There are three different channels
to guarantee the acquisition of the microbiome: first, vertical transmission dur-
ing conception (e.g. mitochondria in the eukaryotic cell; primary symbionts in
many insects, including B. aphidicola in aphids) (BRIGHT & BULGHERESI 2010);
second, direct transmission during birth, or during weaning (FUNKHAUSER &
BORDENSTEIN 2013); and third, environmental acquisition, either through fam-
ily/social interaction or through diet. The first two forms of acquisition do not
put any pressure on the traditional definition of inheritance, as it is expected
that they will happen by species-transmission. The third one, however, can only
be conceptually understood by appealing to the notion of the units of selection
just introduced, as in many cases of environmental acquisition of the microbi-
ome there is no species constancy (i.e. the holobiont in generation 7+ does not
environmentally acquire the same species of microbes that the holobiont in gen-
eration 7 has acquired), despite the existence of transgenerational trait-recurrence.

Assuming;: first, that those holobionts that acquire microorganisms

that bring about fitter traits will (cezeris paribus) survive longer and reproduce
more'’; and second, that there are mechanisms that guarantee the survival of

! That is to say, assuming that no other evolutionary factors (or forces) are putting pressure
on the evolution of the population; i.e., assuming that natural selection is the only factor deter-
mining how the population evolves.
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the microorganisms outside the holobiont (e.g. BROWNE e al. 2017), as well
as the existence of a higher degree of horizontal gene transfer among the mem-
bers of a microbiome (e.g. L1u ez al. 2012; LERNER ¢ al. 2017). Then, there are
three mechanisms that guarantee that environmental transmission of traits will
be preserved across generations of holobionts in spite of the lack of the perfect
vertical transmission of the species of the microbiome. These mechanisms are:
(1) the genetics of the host, such that a host in generation 7+ will be more
genetically predisposed to acquire functionally similar microorganisms than
the host in generation 7; (2) the immunological characteristics of the host,
such that a host in generation 7+ will be more immunologically predisposed
to acquire functionally similar microorganisms than the host in generation #;
(3) the contact of the host with an environment where functionally similar
microorganisms can easily survive and therefore tend to be present. These three
mechanisms together increase the likelihood that a holobiont in generation
n+1 will bear traits that are more similar to a holobiont in generation 7 which
is its progenitor, than to a random member of the population where it lives.
This, therefore, suggests that holobionts can be conceived as biological indi-
viduals gua units of selection, in so far as the condition of inheritance is now
satisfied by appealing to trait-recurrence.

3. FROM TRAIT-RECURRENCE TO DOWNWARD CAUSATION

In the previous sections (§1 and §2) we introduced two separated nodes,
the first one regarding the concept of emergence, and the second one about
how to conceive holobionts, so that the notion that they are biological indi-
viduals gqua units of selection makes sense. Here we connect the two nodes
to argue that the conception of holobionts as generations of stabilized traits
entails the metaphysical consequence that holobionts are emergent entities. In
order to do so, we will illustrate that some of the traits that characterize holo-
bionts have a new causal power that is downwardly manifested.

As we argued in §2, transgenerational transmission among holobionts
can be understood in terms of trait-recurrence: the likelihood that a trait 7°
that appears in a holobiont in generation 7 will reappear in a holobiont in gen-
eration 7+ is higher than the likelihood that 7 appears in a random member
of the population P. Furthermore, as we argued, if 7 increases the fitness of the
holobiont, then ceteris paribus, it will be driven towards fixation in 2 Because
this can be so, then natural selection at the level of the holobiont is concep-
tually possible, as well as empirically verified in some cases (e.g. BRUCKER &
BORDENSTEIN 2012; MENDOZA ¢z al. 2018). An immediate consequence of the
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trait-recurrence model of holobiont selection is that the holobiont will exercise
causal powers over the entities that compose it. In other words, because of the
transgenerational trait-recurrence and selection at the level of the holobiont,
the different entities that compose it will the action of natural be sorted. As a
consequence, some of them will be eliminated from the environment, others
will increase their frequency, and yet others will evolve so that they are able
to fulfill the functions that cause the appearance of the traits that increase the
fitness of the holobiont and, cezeris paribus, will tend to get fixed in 2 This, we
argue, is a form of downward causation at the level of the holobiont, since the
holobiont determines which elements of the microbiome succeed transgen-
erationally and which do not, thus conditioning their evolutionary dynamics.

We can illustrate how trait-recurrence entails downward causation by
means of an example. Let us take the case of the aphid holobiont (aphid +
Buchnera aphidicola).”* As it is well known, some elements of the holobiont’s
phenotype strongly depend on the interaction between the host and its mi-
crobiome. One standard trait that has been empirically studied is thermal tol-
erance, which is known to depend on the interaction between the host and
the microbiome, therefore constituting a standard case of a holobiont trait
(see DUNBAR et al. 2007). The thermal tolerance of an organism dictates the
range of temperatures where the organism can live and reproduce, therefore
determining the types of environments where it is viable. As a trait, it confers
certain selective advantages in those cases where the range of thermal toler-
ance is higher, as it means that the organism would be viable in a wider range
of environments and thus, ceteris paribus, it will live longer and reproduce
more. Importantly, hence, those aphid holobionts that have a higher degree of
thermal tolerance will live longer and reproduce more than any other average
aphid holobiont in the population. This will have two consequences: First,
those aphids hosts whose holobiont has a higher degree of thermal tolerance
will survive longer and reproduce more than an average member of the popula-
tion; second, those B. aphidicola that are part of the microbiome with a higher
degree of thermal tolerance will also survive longer and, more importantly,
they will have more opportunity of spreading in the population of holobionts.

The second case, i.e. the spreading of B. aphidicola in the holobiont pop-
ulation, is a case of downward causation, where it is the holobiont the entity
that causes B. aphidicola to spread in the population, therefore conditioning
its evolutionary dynamics. To explain why, we need to start supposing that the

12 We are conscious that the aphid holobiont would also include other elements of the aphid
microbiome. Since our paper is not about philosophy of biology, but about metaphysics, we
restrict our argument to the case of the aphid + B. aphidicola, which as our reviewer has correctly
pointed out is not problematic for any of the contendants in the holobiont debate.
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holobiont population is only affected by the forces of natural selection, which
would totally determine its evolutionary dynamics. We know that this situa-
tion is highly ideal and far from what happens in reality, where many evolu-
tionary factors affect populations simultaneously, having sometimes opposing
effects that cancel each other. However, this would not affect our metaphysical
point: if we can demonstrate that, ceteris paribus, there is downward causa-
tion, then no matter what evolutionary factors would cancel their effects, there
would be downward causation acting on B. aphidicola yet.

Now, supposing that some of the holobionts in the population will bear
the trait that confers fitness advantages whereas others do not, the popula-
tion can be divided into two groups: individuals that bear the trait (4), and
individuals that do not bear the trait (B). It is known, by hypothesis, that the
individuals of 4 will survive longer and reproduce more than the individuals
of B. If this is the case, then the B. aphidicola that compose the microbiome
of the individuals in A will also survive longer than the B. aphidicola of the
individuals in B. Since it will survive longer, there will be more opportunity
for spreading: the holobionts of A will have more physical contact with other
holobionts than those in B. Because this is so, it is more likely that their B.
aphidicola will get passed, in the scenario where it is acquired by horizontal
transmission: more contacts means more opportunity for getting passed, and
more opportunity for getting passed means more likelihood of getting fixed in
the population.’® This is so because of the opportunity of longer contact with
those holobionts in A (by hypothesis they live longer) and the different oppor-
tunities that microorganisms have to survive in the environment.

On the other hand, in the case that the B. aphidicola are transmitted
vertically, it will also be the case that they will increase their numbers in the
population necessarily, as those holobionts that bear the trait that confer fitness
advantages will, by hypothesis, reproduce more than those that do not. If this
is is so, then we would have a case where the selection of these holobionts that
bear the trait that confers the fitness advantages determines that those micro-
organisms that constitute their microbiome are sorted differentially. The causa-
tion, thus, works from the higher-level entity to its lower level parts, therefore
constituting an example of downward causation.

Two metaphysical consequences about the ontological status of holobi-
onts can be deduced from the previous example. Firstly, we argue that the form
of dependence that exists between the traits in a holobiont and the lower-level

'3 The case developed here is supposed to cover every possible hypothetical scenario. It is
known that B. aphidicola is only transmitted vertically in aphids. But many of the members of
the microbiome in different species are transmitted horizontally. And this is the only thing that
matters for our conceptual purposes here.
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parts that determine the appearance of those traits is a form of strong ontologi-
cal emergentism (WiLsoN 2016). This is so for two reasons: first, because those
traits appear and are maintained as a consequence of the interaction between
the host and the microbiome; in other words, the host without the microbi-
ome or the microbiome without the host do not cause those traits to appear,
which suggests that they are specific to the holobiont and therefore non reduc-
ible to the host (irreducibility of the traits); and second, because those traits
are usually multiply-realizable; that is, those traits appear as a consequence of
the interaction between the host and a microbiome, but the components of
the microbiome that cause those traits to appear might differ among different
hosts of the same species, while the same traits still appear (multiple realizabil-
ity of the traits). Secondly, we argue that the existence of downward causation,
insofar as it implies strong ontological emergentism (WILSON 2016), entails
the possibility of conceiving holobionts as emergent individuals in virtue of
having emergent traits. In this sense, holobionts would be a new level of bio-
logical individuality, with their own properties (traits) that have causal conse-
quences on the parts that constitute them and, therefore, a genuine new level
in the biological hierarchy.

4. CONCLUDING REMARKS: HOLOBIONTS AS EMERGENT INDIVIDUALS

This paper argued that holobionts can ontologically be conceived as
emergent individuals on the basis that they possess properties that allow them
to exercise downward causation on the entities that compose them. Drawing
upon the trait-recurrence model of holobiont individuality, we argued that a
consequence of holobionts selection was the sorting of the entities that con-
stitute the holobiont. In other words, we argued that the holobiont, as a unit
of selection, exercises downward causation over the entities that constitute it,
causing its differential degrees of evolutionarily success or failure. We further
argued that the existence of this downward causation was compatible with
strong emergentism and, therefore, with the hypothesis that holobionts are
emergent ontological individuals.

Acknowledgments

We would like to acknowledge Laura Nuno de la Rosa, and Cristina
Villegas for inviting us to participate in this special issue, as well as for their
careful reading of the first version of the paper. We also want to extend this
acknowledgment to our anonymous referee, who had the patience to give us
a really valuable feedback that helped us to improve our initial draft. Javier

A METAPHYSICAL APPROACH TO HOLOBIONT INDIVIDUALITY 71



Sudrez would like to formally acknowledge the Spanish Ministry of Education
(FFU16/02570) and the Spanish Ministry of Economy and Competitiveness
(FFI12016-76799-P) for their economic support. Vanessa Triviiio would also
like to thank the “Fundacién Séneca. Agencia de Ciencia y Tecnologia de la
Regién de Murcia” (19489/P1/14), and the Spanish Ministry of Economy and
Competitiveness (FF12017-87193-P).

72 JAVIER SUAREZ & VANESSA TRIVIRO



REFERENCES

BarNEs, E. 2012, “Emergence and Fundamentality”, Mind, 121: 873-901.

Boortn, A. 2014, “Symbiosis, selection and individuality”, Biology and Philosophy,
29: 657-73.

BORDENSTEIN, S. & THEIs, K. 2016, “Host biology in the light of the microbiome:
Ten principles of holobionts and hologenomes”. PLOSBiology.DOI:10.1371/
journal.pbio.1002226.

Burke, C.; STEINBERG, P; RuscH, D.; KJELLBERG, S. & THOMAS, T. 2011, “Bacte-
rial community assembly based on functional genes rather than species. Pro-
ceedings of the National Academy of Sciences, 108 (34):14288-93.

CampBeLL, D. T. 1974, “Downward causation in hierarchically organized biologi-
cal systems”, Avara, E J. & DoszuaNsky, T. (ed.), Studies in the Philosophy of
Biology, Berkeley/Los Angeles: University of California Press, 179-86.

CHALMERS, D. 1996, The Conscious Mind: In Search of a Fundamental Theory,
Oxford: Oxford University Press.

CHiv, L. & EBERL, G. 2016, “Microorganisms as scaffolds of biological individual-
ity: An eco-immunity account of the holobiont”, Biology and Philosophy, 31:
819-37.

CLaRKE, E. 2010, “The problem of biological individuality”, Biological Theory, 5
(4): 312-25.

CrayToN, P 2006, “Conceptual Foundations of Emergence Theory”, 7he Re-
Emergence of Emergence, Oxford: Oxford University Press.

Diaz, J. S. 2015, “El mecanismo evolutivo de Margulis y los niveles de seleccidn”,
Contrastes. Revista Internacional de Filosofia, XX (1): 7-24.

DiFrisco, J. 2017, “Kinds of biological individuals: Sortals, projectability, and
selection”, The British Journal for the Philosophy of Science.

DoourrtLe, W. E & Boots, A. 2017, “It’s the song not the singer: an exploration
of holobiosis and evolutionary theory”, Biology and Philosophy, 32: 5-24.
DoucLas, A. & WERREN, ]. 2016, “Holes in the hologenome: why host-microbe

symbioses are not holobionts”, mBio, 7 (2): €02099-15.

Duprg, J. 2010, “The polygenomic organism”, 7he Sociological Review, 58 (s1):
19-30.

DurRE, J. 2012, Processes of Life: Essays in the Philosophy of Biology, Oxford: Oxford
University Press.

FUNKHOUSER, L. J. & BorDENSTEIN, S. R. 2013, “Mom Knows Best: The Univer-
sality of Maternal Microbial Transmission”, PLoS Biology 11 (8): €1001631.

GILBERT, S.; SAPP, ]. & TAUBER, A. 2012, “A symbiotic view of life: We have never
been Individuals”, 7he Quarterly Review of Biology, 87 (4): 325-41.

A METAPHYSICAL APPROACH TO HOLOBIONT INDIVIDUALITY 73



GILBERT, S.; ROSENBERG, E. & ZILBER-ROSENBERG, 1. 2017, “The holobiont with
its hologenome is a level of selection in evolution”, Gissis S.; Lamm, E. &
Suavrt, A. (ed.), Landscapes of collectivity in the life sciences, London: The MIT
Press, 305-24.

GOLDSTEIN, ]. 1999, “Emergence as a Construct: History and Issues”, Emergence,
1: 49-72.

HesTeRr, E.; BArRoTT, K.; NULTON, J.; VERMEI), M. & ROHWER, E 2016, “Stable
and sporadic symbiotic communities of coral and algal holobionts”, 7he ISME
Journal, 10: 1157-69.

Humrureys, P 1997, “How Properties Emerge”, Philosophy of Science, 64: 1-17.

Hurst, G. 2017, “Extended genomes: symbiosis and evolution”, Interface Focus,
7:20170001.

JEsPER, K. 2006, “The causal exclusion argument”, Philosophical Studies: An Inter-
national Journal for Philosophy in the Analytic Tradition, 131 (2): 458-85.
Kim, J. 1989, “The Myth of Non-reductive Materialism”, Proceedings and Addresses

of the American Philosophical Association, 63 (3): 31-47.

Kiym, J. 1999, “Making sense of Emergence”, Philosophical Studies, 95: 3-36.

Kim J. 20068, “Emergence: Core ideas and Issues”, Synthese, 151: 547-59.
LEMANCEAU, P; BLouiN, M.; MULLER, D. & MoiNNE-Loccoz, Y. 2017, “Let the
core microbiota be functional, TRENDS in Plant Science, 22 (7): 583-95.
Lrovp, E. 20174, “Units of selection”, E. N. Zarta (ed.), The Stanford Encyclopae-

dia of Philosophy. https://plato.stanford.edu/entries/selection-units/

Lrovyp, E. 20178, “Holobionts as units of selection: Holobionts as interactors,
reproducers, & manifestors of adaptation”, Gissts, S.; LammM, E. SHavit, A.
(ed.), Landscapes of collectivity in the life sciences, London: MIT Press, 351-67.

Louca, S.; JacQues, S.; P1rEs, A.; LEAL, J.; SRIvASTAVA, D.; PARFREY, L.; FARJALLA,
V. & MicHAEL, D. 2016, “High taxonomic variability despite stable functional
structure across microbial communities”, Nature Ecology and Evolution, 1: 15.

MacponaLp, C. & MACDONALD, G. 2009, Emergence and Downward Causation.

McLAUGHLIN, B. 1992, “The Rise and Fall of British Emergentism”, BECKERMAN,
A.; Frour, H. & Kim, J. (ed.), Emergence or Reduction? Essays on the Prospects
of Non-Reductive Physicalism, Betlin: De Gruyter, 49-93.

McLAUGHLIN, B. 1997, “Emergence and Supervenience”, Intellectica, 2: 25, 25-
43.

MrtcHELL, S. 2012, “Emergence: Logical, Functional and Dynamical”, Synthese,
185 (2): 171-86.

Moran, N. & Stoan, D. 2015, “The Hologenome Concept: Helpful or Hollow?”,
PLoSBiol, 13 (12): e1002311.

O’Connor, T. 1994, “Emergent Properties”, American Philosophical Quarterly,
31: 91-104.

74 JAVIER SUAREZ & VANESSA TRIVIRO



O’MALLEY, M. & DuPRE, J. 2007, “Size doesn’t matter: Towards a more inclusive
philosophy of biology”, Biology and Philosophy, 22: 155-91.

PEPPER, S. & GOLDSTEIN, J. 2004, Emergence: Complexity and Organization.
DOI: 10.emerg/10.17357.8163£5b43a8f4de73879¢679bb0a5b95

Prapiu, T. 20164, “The many faces of biological individuality”, Biology and Phi-
losaphy, 31: 761-73.

Prapeu, T. 20168, “Organisms or biological individuals? Combining physiologi-
cal and evolutionary individuality”, Biology and Philosophy, 31: 797-817.
ROSENBERG, E.; KoreN, O.; ResHEF, L.; EFrRONY, R. & ZILBER-ROSENBERG, .
2007, “The role of microorganisms in coral health, disease and evolution”,

Nature Reviews: Microbiology, 5: 355-62.

ROSENBERG, E. & ZILBER-ROSENBERG, 1. 2014, The Hologenome Concept, London:
Springer.

ROSENBERG, E. & Z1LBER-ROSENBERG, 1. 2016, “Microbes drive evolution of ani-
mals and plants: the hologenome concept”, mBio, 7 (2): €01395-15.

ROUGHGARDEN, J.; GILBERT, S.; ROSENBERG, E.; ZILBER-ROSENBERG, . & LLOYD,
E. 2017, “Holobionts as Units of Selection and a Model of their Population
Dynamics and Evolution”, Biological Theory, 13: 44-65.

SHOEMAKER, S. 2000, “Realization and Mental Causation”, Proceedings of World
Congress in Philosophy, Cambridge: Philosophy Documentation Center.

SHROPSHIRE, J. & BORDENSTEIN, S. 2016, “Speciation by symbiosis: the microbi-
ome and behavior”, mBio, 7 (2): e01785-15.

SILBERSTEIN, M. & MCGEEVER, ]. 1999, “The search for ontological emergence”,
The Philosophical Quarterly, 48: 125, 182-200.

SkiLLiNGs, D. 2016, “Holobionts and the ecology of organisms: Multi-species
communities or integrated individuals?”, Biology and Philosophy, 31: 875-92.

STENCEL, A. 2016, “The relativity of Darwinian populations and the ecology of
endosymbiosis”, Biology and Philosophy 31 (5): 619-37.

STENCEL, A. & WrocH-SaLamoN, D. M. 2018, “Some theoretical insights into
the hologenome theory of evolution and the role of microbes in speciation”,
Theory in Biosciences, 137 (2): 197-206.

SuARez, J. 2018, “The importance of symbiosis in philosophy of biology: An anal-
ysis of the current debate in biological individuality and its historical roots”,
Symbiosis, 76 (2): 77-96.

SuArez, J. (unpublished manuscript), "Stability of traits as the kind of stabil-
ity that matters. Holobionts as units of selection from a multilevel selection
framework".

Taxis, T.; WoLFg, S.; GREGG, S.; MINTON, N.; ZHANG, C.; DAI, J.; SCHNABEL, R.;
TAYLOR, J.; KErLEY, M.; PIRES, J.; LAMBERSON, W. & CoNaNT, G. 2015, “The

A METAPHYSICAL APPROACH TO HOLOBIONT INDIVIDUALITY 75



players may change but the game remains: network analyses of ruminal mi-
crobiomes suggest taxonomic differences mask functional similarity”, Nucleic
Acids Research, 43 (20): 9600-12.

Tuers, K.; DHELLY, N.; KLASSEN, J.; BRUCKER, R.; BAINES, ].; BoscH, T.; CryaN,
J.; GiLBERT, S.; GoopniGHT, C.; Lioyp, E.; Sapp, J.; VANDENKOORNHUYSE,
P; Z1LBER-ROSENBERG, I.; ROSENBERG, E. & BORDENSTEIN, S. 2016, “Getting
the hologenome concept right: an eco- evolutionary framework for hosts and
their microbiomes”, mSystems, 1 (2): €00028-16.

TriviNo, V. (unpublished manuscript). “A study of the interactions between meta-
physics and biology: towards a metaphysics of biology.”

TriviKo, V. & Nuros DE 1A Rosa, L. 2016, “A Causal Dispositional Account of
Fitness”, History and Philosophy of the Life Sciences, 38 (3): 1-18.

Van GuLick, R. 2001, “Reduction, Emergence and other Recent Options on the
Mind/Body Problem: a Philosophical Overview”, Journal of Consciousness
Studies, 8: 9-10, 1-34.

WiLsoN, J. 1999, “How Superduper does a Physicalists Supervenience Need to
be?”, The Philosophical Quarterly, 49: 33-52.

WiLsoN, J. 2002, “Causal Powers, Forces and Superdupervenience, Grazer Philoso-
phische Studien, 63: 53-78.

WiLsoN, J. 2013, “Nonlinearity and Metaphysical Emergence”, S. MUMFORD &
M. Tuasy (ed.), Metaphysics and Science, Oxford: Oxford University Press,
201-35.

WiLsoON, ]J. 2016, “Metaphysical emergence: weak and strong”, T. Bicay & C.
WoTHRICH (ed.), Metaphysics in Contemporary Physics, Boston: Brill Rodopy,
345-402.

WITHERINGTON, D. 2011, “Taking Emergence Seriously: The Centrality of Cir-
cular Causality for Dynamic Systems Approaches to Development”, Human
Development, 54: 66-92.

Z1LBER-ROSENBERG, I. & ROSENBERG, E. 2008, “Role of microorganisms in the
evolution of animals and plants: the hologenome theory of evolution”, FEMS
Microbiol Rev: 723-73.

76 JAVIER SUAREZ & VANESSA TRIVIRO



Briiixola filosofica






QUADERNS DE FILOSOFIA VOL. VI NUM. T (2019): 79-118
eISSN: 2341-3042  DOL: 10.7203/QFIA. 6.1.14820

VIRGINIA BALLESTEROS'
Universitat de Valéncia

Quines normes? Una aproximaci6 al debat
sobre el concepte de malaltia mental

Which norms? An approach to the debate on the concept of mental illness

Resum: En aquest article realitzem una aproximacio¢ al debat sobre el concepte de
malaltia mental, des dels anys cinquanta fins al present, incorporant-hi elements
de la filosofia i sociologia de la medicina, i atenent a les seues dimensions organi-
ca, subjectiva i social. Perfilem i avaluem les postures naturalistes i normativistes
que han conformat el debat sobre la malaltia mental: des de I'antipsiquiatria a la
psiquiatria critica, passant per un naturalisme i construccionisme social forts.

Abstract: In this paper we approach the debate on the concept of mental illness
from the 1950s to the present, by incorporating elements from the philosophy and
sociology of medicine, considering its bodily, subjective, and social dimensions.
We outline and evaluate the naturalist and normativist views that have shaped the
debate on mental illness: from antipsychiatry to critical psychiatry, passing through
strong naturalism and social constructionism.

Paraules clau: malaltia mental, naturalisme, construccionisme, antipsiquiatria, psi-
quiatria critica.

Keywords: mental iliness, naturalism, constructionism, antipsychiatry, critical psy-
chiatry.

! Aquesta investigacié estd finangada per I'Ajuda per a la Contractaci6 de Personal Investigador
en Formacié (ACIF) de caracter predoctoral que 'autora percep del Fons Social Europeu (FSE) i
la Conselleria d’Educacié, Investigacié, Cultura i Esport de la Generalitat Valenciana.

79



S 1 PENSEM EN EL CONCEPTE de malaltia mental es fa patent que tant la malaltia
com allo mental poden ser objecte de grans controversies. Definir la malaltia
no és menys complicat que definir allo mental; i, quan tots dos conceptes van
de la ma, sorgeixen problematiques particulars. El proposit d’aquest article és
el de realitzar una aproximacié als debats que han sorgit entorn de la definicié
i realitat de la malaltia mental des dels anys 60 fins al present. La pregunta que
ens guiara pel nostre recorregut sera la de quines normes; de quines normes es
desvia la malaltia mental: naturals o socials? Ens aproximarem a postures a un
costat i a l'altre de la dicotomia, que podem entendre com a normativistes i
naturalistes; sense oblidar-nos d’aquells que veuen la virtut en el terme mitja i
opten per postures hibrides.

Ara com ara, per comengar a dibuixar el panorama, podem definir
les postures naturalistes com aquelles que consideren que el concepte de
malaltia mental no conté qiiestions de valor; dient-ho de manera positiva, que
Gnicament capta fets naturals —usualment una alteracié o disfuncié biologica,
en algun sentit—. Per una altra banda, les postures normativistes consideren
que la malaltia mental no rastreja cap fet natural, sind merament relacions
socials o qiiestions de valor: els malalts mentals ho sén en virtut del fet que
presenten emocions o comportaments sancionats negativament per la societat
i cultura en queé es troben. En paraules de Robert Kendell:

La major part del debat explicit sobre el concepte de trastorn mental des de
1960 ha girat al voltant de la qiiestié de si les atribucions de trastorn mental
descansen en algun fet medic incontestable o si sén expressié de normes i valors
socials (KENDELL 1986, 25)

Lligades a la problematica de la definicié del concepte de malaltia
mental, apareixen a més tota una serie de problemes relacionats amb els termes
que conformen el seu camp semantic. S’observara, per exemple, que l'autor
recentment citat, Robert Kendell, no parla de malaltia mental, sin6 de trastorn
mental. Encara que cada autor utilitza preferentment un dels dos termes, la
veritat és que no hi ha un significat universalment acceptat per a cadascun d’ells:
precisament per aix0 escrivim aquest article. No obstant aixo, hi ha autors que
prefereixen el terme #rastorn per a evitar tot el bagatge que porta associat el terme
malaltia. En aquest sentit, és possible que malaltia ens remeta a malaltia fisica,
de manera que podria pensar-se que es parla de la malaltia mental de manera
analoga a la malaltia del cos. El terme #7astorn no sembla tindre necessariament
associat aquell significat. Aixi i tot, aix0 és sovint una il-lusié: no sén pocs els qui
parlen de trastorns mentals compresos de manera fisica. Per a evitar confusions,
posarem especial ¢mfasi a adoptar la terminologia de cada autor i explicar-ne I'Gs.
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La segona qiiestié que convé assenyalar és que la nostra llengua parteix
d’una limitaci6 a I’hora de parlar de la malaltia que no trobem en la llengua en la
qual es formula la major part d’aquest debat, 'anglés. Aixi, en la llengua anglesa
tenim tres termes que apunten a tres dimensions del nostre terme malaltia:
disease, illness i sickness. Aquesta distincid, que fou aplicada notablement dins
del camp de la sociologia de la medicina en els anys cinquanta, ha donat forma
a bona part del debat posterior i suposa una eina important per a comprendre
els diferents vessants de la malaltia, siga fisica o mental; encara que, com tot
producte intel-lectual, també compta amb els seus detractors i no és emprada
per tothom (HormMANN 2002).

Per tal d’introduir aquest punt, podem assenyalar que disease fa referéncia
a la dimensié organica, fisiologica, de la malaltia; illness, a I'experiéncia
subjectiva que el malalt té del seu patiment o la seua afeccid; i sickness, a la
dimensid social de la malaltia, al seu significat i al rol de malalt. Segons la
caracteritzacié d’Andrew Twaddle (citat per HOFMANN 2002, 652-3), podem
definir les tres dimensions de la malaltia de la manera segiient:

Disease és un problema de salut que consisteix en un mal funcionament fisiologic
que resulta en una reduccid real o potencial de les capacitats fisiques i/o una
reducci6 de l'esperanca de vida.

Illness és un estat de salut indesitjable interpretat subjectivament. Consisteix
en estats de sentiments subjectius (per exemple, dolor, feblesa), percepcions de
'adequacié del seu funcionament corporal i/o sentiments de competencia.
Sickness és una identitat social. Es la mala salut o el problema o problemes
de salut d’un individu definit per uns altres amb referencia a l'activitat social

d’aquest individu.

Clarament, disease, illness i sickness no sén dimensions estanques, sind
que es troben en constant interaccié: és obvi, per exemple, que el rol social
que es conferisca al malalt tindra un impacte considerable en la seua propia
experiéncia subjectiva; i, anant més enlla, també observem que tindra un
impacte en la dimensié organica, ates que les estructures socials disponibles
per al tractament de la seua malaltia interferiran amb el seu curs.

Encara que no tots els autors elaboren les seues propostes atenent a
aquesta triada i emprant les mateixes definicions, comprendre aquestes tres
dimensions ens resulta atil per comengar a disposar algunes peces sobre el nostre
tauler filosofic. El primer moviment que aquestes peces ens permeten fer és
comprendre que el debat més acarnissat no versa sobre I'existencia o inexistencia
de les dimensions subjectives o socials de la malaltia mental, sind sobre la realitat
i les possibilitats de coneixement de la malaltia mental com a fet natural, és a dir,
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com a disease. En referéncia a aixd s’han produit dos debats importants: un d’ells
en les files dels mateixos naturalistes i partidaris de les posicions hibrides, en qué
es discuteix sobre com ha de comprendre’s exactament el significat de malaltia
organica o trastorn —com a lesié anatdmica, com a disfuncié biologica, etc.— i
quin impacte té la seua definicié en la malaltia o trastorn mental® (BOORSE 1976;
KENDELL 1975; SCADDING 1967; SzASZ 1972; WAKEFIELD 1992); i l'altre debat,
entre normativistes i naturalistes, que se centra en la possibilitat mateixa que el
vessant organic de la malaltia capture realment fets naturals o, per contra, remeta
merament a fets socials (EISENBERG 1988; ENGELHARDT 1976; SEDGWICK 1982;
TimMERMANS i HaAs 2008; TURNER 1995).

Farem finalment una tltima i breu observacié respecte a un altre terme
d’aquest camp semantic; tot i ser un concepte molt proxim al de malaltia, no
hem entrat en el debat respecte al concepte de sa/ut. Sobre aixd tan sols direm
que les aproximacions positives a aquest concepte no solen abundar. De forma
positiva, la salut se sol definir com a funcionament optim; mentre que, de
forma negativa, sol definir-se com a abséncia de malaltia.’

Per a concloure aquesta introduccid, assenyalarem un aspecte de la malaltia
mental que anirem subratllant al llarg d’aquest treball i que resulta obvi per poc
que es reflexione sobre la qiestié: les enormes implicacions practiques que té
la seua atribucié. Dir d’algti que té una malaltia és una crida a l'accid, aixo és, a
la intervencié terapéutica (SprTzER, ENDICOTT i MIcOouLAUD FRANCHI 2018).
Latribucié de malaltia mental implica que alguna cosa no és com hauria de ser
i, a més, que probablement no es corregira per si mateixa, siné que requereix
intervencié professional —en aquest cas, d’un psiquiatra—. A més, la malaltia
mental també té repercussions importants en el camp de la responsabilitat moral i
legal, ja que aquesta n'és un atenuant o eximent, ates que es considera que el malalt
té minvades les seues capacitats cognitives i/o volitives. Aixi mateix, el concepte
de malaltia mental també té un gran impacte en la subjectivitat individual,
aixi com en el rol social de la persona que és diagnosticada. Es per les seues
implicacions practiques que és crucial comprendre la naturalesa del concepte de
malaltia mental: presentar-lo com a constructe social, i per tant contingent, obri
la porta a la seua critica i revisi6; per contra, presentar-lo dins del mén natural
revist el concepte de la legitimitat propia de la necessitat de la naturalesa.

% Cal posar en relleu aci que un pot ser naturalista respecte a la malaltia fisica i normativista
respecte a la malaltia mental. Es precisament per aixd que hem inclos Pautor Thomas Szasz com
a naturalista; explicarem amb detall la seua postura més endavant. Encara que usualment es con-
sidera com a revisionistes les postures normativistes, la veritat és que el mateix naturalisme també
implica, en major o menor mesura, cert revisionisme sobre les afeccions que han de caure sota la
categoria de la malaltia mental.

3 Un treball excel-lent sobre la definicié de la salut pot trobar-se en Lennart Nordenfelt (19933
2007).
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Comencarem el nostre recorregut de la ma de la sociologia de la medicina,
disciplina sorgida en els anys cinquanta del segle passat. Al llarg del nostre treball
no solament ens servirem de les seues observacions en el camp de la psiquiatria,
sind que les reflexions que des de diferents ambits s’han fet sobre la medicina i
el concepte de malaltia corporal també ens seran utils per a il-luminar el nostre
objecte.

LA MEDICINA COM A PRACTICA SOCIAL

Els primers treballs que posen significativament el focus en la dimensié
social de la malaltia els podem trobar en la sociologia de la medicina que s'inaugura
en els anys cinquanta amb el treball de Talcott Parsons (1951/2005). En el capitol
que Parsons dedica a la practica moderna de la medicina, ja podem albirar una
aproximacio a la triada de conceptes que hem identificat en la introduccié. Partint
d’una analisi sociologica funcional, en qué la salut de I'individu és compresa com
una necessitat per al funcionament correcte del sistema social, Parsons defineix la
malaltia amb un peu en la biologia i un altre en la societat:

Podriem dir que la malaltia és un estat de pertorbacié en el funcionament ‘normal’
de l'individu huma en la seua totalitat, incloent-hi I'estat de 'organisme com un
sistema biologic, aixi com l'estat de les seus adaptacions personals i socials. Per
tant, es defineix en part biologicament i en part socialment. La participacié en el
sistema social és sempre potencialment rellevant per a U'estat de la malaltia, per a
la seua etiologia i per a les condicions d’una teripia exitosa, aixi com per a altres

coses (PARSONS 1951/2005, 290)

En aquesta primera aproximacié a la definicié de malaltia, veiem que
Parsons no problematitza aquella pertorbacié en el funcionament normal de
lorganisme com a sistema biologic. No obstant aixd, per a comprendre el
fenomen de la malaltia integrament, també cal atendre al seu caracter social.
Lanalisi de Parsons se centra en aquesta part social de la malaltia, en el 7o/ de
malalt i en la configuraci6 de la relacié doctor-pacient. Estar malalt és entés com
una forma de desviacid, la caracteristica diferencial de la qual resideix en la falta de
responsabilitat: el malalt no és responsable per la seua condicié, precisament per
la dimensi6 organica en qué aquesta s'ancora. El malalt s’ha desviat de les normes
biologiques i també de les socials, perd no se’n pot responsabilitzar perqué aquesta
no ha sigut una eleccié seua. Ara bé, encara que Parsons mantinga en el terreny
natural la part organica del procés de la malaltia, ja adverteix que aquest ambit
no és impermeable, siné que es veu també afectat per elements psicologics. Aixi
doncs, mentre que hi ha una dimensi6 de la malaltia que es veu inafectada per
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la intencionalitat humana, n’hi ha una altra de permeable a ella, com s'evidencia
en el fet que les creences i els desitjos poden afectar processos fisiologics, com ara
la recuperacié d’un procés infeccids. Sense aprofundir més en la qiiesti, Parsons
reconeix que aquest problema es maximitza en el cas de la malaltia mental, en la
qual els simptomes presentats no sén organics, siné comportamentals.

Podriem considerar la seua proposta com a hibrida, ja que en ella el
fenomen de la malaltia no s'esgota en la dimensié biologica, ni tampoc en la
social. Segons Simon Williams, la formaci6 previa que Talcott Parsons tingué en
el camp de la medicina va imbuir la seua analisi d’un cert to o qualitat realista, de
manera que per a ell “la malaltia, en altres paraules, no és merament o simplement
un estat de coses social, per molt important que aquests factors socials puguen
ser” (WILLIAMS 2005, 126). Aquesta interpretacié de la postura de Parsons no és
compartida per tothom: el punt realista que Williams veu com un avantatge de la
postura parsonsiana és, segons el parer de Stefan Timmermans i Steven Haas, poc
menys que peresa o despreocupacié intel-lectual: “la contribucié de Parsons com
a figura fundacional de la sociologia medica consisti a fitar 'ambit social de la
medicina, i deixa per a uns altres la biologia, fisiologia i patologia” (TIMMERMANS
i Haas 2008, 660). Aquesta tasca fou ben rebuda per les segiients generacions
de socidlegs de la medicina, que abandonaran I'aproximacié funcional per a
apostar pel construccionisme social (BROwN 1995; EISENBERG 1988; FREIDSON
1970; TURNER 1987/1995), i donaran motiu a interessants debats en ambits
propiament filosofics.

Abans de passar a problematitzar aquesta dimensié organica de la malaltia,
ens endinsarem en el pensament d’alguns autors ben polémics, com el conegut
Thomas Szasz i —el tal vegada menys conegut— Hans J. Eysenck, els quals
comparteixen aquesta visié realista, naturalista, de les malalties organiques i
Pempren, precisament, per a qiiestionar la realitat de la malaltia mental.

EL NATURALISME EN CONTRA DE LA PSIQUIATRIA

Usualment, es considera que les critiques i revisions de la malaltia, fisica
o mental, no provenen de les files naturalistes, siné de les normativistes o
construccionistes. Aquesta no és, perd, una regla que es complisca sempre, n'és
un bon exemple Thomas Szasz, 'autor del famés llibre E/ mite de la malaltia
mental i personalitat destacada dins de 'anomenat Moviment Antipsiquiatria.
Szasz denuncia I'Gs de les institucions i practiques psiquiatriques com a eina de
control del comportament desviat i indesitjable: “Usar el terme ‘malaltia mental’
per a estigmatitzar, i aixi controlar, aquelles persones el comportament de les
quals ofenga la societat (o el psiquiatra que en fa el ‘diagnostic’) ha esdevingut
costum” (SzASz 1961/1972, 103).
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Per a Szasz, la malaltia mental no és una malaltia real, siné metaforica.
Segons ens narra, inicialment la classe 7alaltia contenia Gnicament elements que
compartien la propietat comuna de fer referéncia a un estat fisicoquimic en que
una estructura o una funcié del cos huma es trobaven alterades. Posteriorment,
elements addicionals foren inclosos en aquesta classe, perd el criteri d’inclusid,
atenent a Szasz, no fou llavors la preséncia d’alteracions organiques, sind tan
sols la presencia de discapacitat i/o patiment. Aixi, fendomens com la histeria
o la depressié sinclogueren dins de la classe malaltia, encara que afegint-hi
Iadjectiu mental per tal de diferenciar-los de les ocurréncies corporals. Després,
“els metges i especialment els psiquiatres comengaren a anomenar ‘malaltia’ (és a
dir, per descomptat, ‘malaltia mental’) a totes les coses en que pogueren detectar
qualsevol signe de ‘mal funcionament’, sense importar en quina norma estiguera
basat” (Szasz 1961/1972, 58). Aixi, mentre que els primers elements de la classe
shi incloien per desviar-se de les normes naturals, els darrers s’hi inclogueren per
desviar-se de les normes o preferencies socials i individuals.

Amb un esperit similar, el psicoleg Hans J. Eysenck formula també
una critica a la psiquiatria perque considera que, si bé aquesta té una part
medica, majorment tracta problemes conductuals. Ni en el cas dels trastorns
de personalitat, ni en les neurosis o psicosis s’hi troben lesions organiques, aixi
com tampoc és possible correlacionar consistentment alteracions fisiologiques
o bioquimiques. Es per aixd que Eysenck considera que les classificacions
psiquiatriques no shan elaborat basant-se en I'evidéncia cientifica, siné que
shan realitzat atenent exclusivament a qiestions practiques. Igual que fa Szasz,
aquest no posa en qiiesti6 la legitimitat de la malaltia organica i considera que
la psiquiatria no pot ser medicina perqué no tracta inicament malalties en el
sentit organic:

Des del punt de vista del psicoleg, podriem tal vegada dividir la psiquiatria en la
part medica, que tracta els efectes de tumors, lesions, infeccions i altres afeccions
fisiques, i la part conductual, que tracta trastorns del comportament adquirits a

través dels processos ordinaris d’aprenentatge (EYsENck 1960, 3)

Els trastorns conductuals es diferencien de les malalties, segons Eysenck,
en almenys tres aspectes: en primer lloc, no s’ha identificat per a ells una tnica
causa; en segon lloc, no és possible trobar una homogeneitat entre ells que, a
més, els diferencie clarament de les persones no diagnosticades; i, en tercer lloc,
no existeix una cura especifica per a ells. Per aquests motius, dificilment els
podem aplicar el terme malaltia. En el seu lloc, hauriem d’abandonar aquesta
concepcié a favor de la nocié de dimensions de la personalitat; i deixar en mans
de la psicologia el seu tractament.
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Alla on Eysenck va veure problemes dels processos normals d’aprenentatge,
Szasz veu Unicament problems in living, problemes de la vida: “expressions de la
lluita de 'home amb el problema de com hauria de viure” (Szasz 1970/1973,
21). No obstant aixo, per dir-ho fent servir la triada disease, illness i sickness, amb-
dés estarien d’acord que I'inica malaltia que realment mereix anomenar-se aixi
és la disease, 1a malaltia organica. Hem de comprendre bé Szasz quan diu que la
malaltia mental és un mite: amb aixd no vol dir que no existisca en absolut, siné
que és un fenomen social en lloc d’un de natural; en cap cas hem d’entendre que
les ocurrencies socials i psicologiques a les quals va lligat no existeixen, siné que
han de ser enteses com a problemes practics i no com a malalties. Aquesta tesi
no només contrasta radicalment amb la visié més estesa sobre la malaltia mental,
sind que posa en destret les seues implicacions practiques, etiques i politiques.
Aixi, mentre que d’acord amb un punt de vista medic “la malaltia mental és
com qualsevol altra malaltia i el tractament psiquiatric, voluntari o no, és com
qualsevol altre tractament” (Szasz 1961/1972, 12), Szasz defensa que “la malaltia
mental és un mite, la intervencié psiquidtrica és un tipus d’accié social i la tera-
pia psiquiatrica involuntaria no és tractament, siné tortura” (§zasz 1961/1972,
12). Com ja avangarem en la introduccid, la rellevancia del debat entorn de la
naturalesa de la malaltia mental té molt a veure amb les seues implicacions en el
terreny practic, fonamentalment quan es considera que la malaltia pot ennuvolar
les capacitats cognitives i volitives de la persona que la pateix, de manera que es
considere que aquesta perd la seua capacitat per a actuar de manera racional i
lliure, la qual cosa pot portar-la a ser eximida de responsabilitat moral i legal, pero
també a un internament o tractament for¢és, a més de I'estigma social i de I'im-
pacte en la subjectivitat que suposa no considerar-se com un subjecte autdnom:
“de la manera com s'usen, generalment, els termes del diagnostic psiquiatric no
descriuen entitats referents a una malaltia organica [disease entities], siné que de-
graden i rebaixen la persona a la qual s'adscriuen” (Szasz 1970/1973, 58).* En

4 Ha de tindre's en compte que resulta impossible separar el posicionament de Szasz enfront
de la psiquiatria de la seua postura radicalment liberal en el terreny politic. Per a Szasz, com a bon
liberal, la llibertat individual representava un valor sagrat i qualsevol ingerencia per part de 'ambit
col-lectiu o public —aixd és, de I'Estat— hauria de ser contestada amb energia (Szasz 1984); és
per aixod també que aquest autor argumentara en contra de la psiquiatria comunitaria, alhora que
aposta per una redefinicié de la practica privada, deixant de pretendre que la psiquiatria és una
branca de la medicina i acceptant obertament que tracta problemes de la vida. El subjecte que
Szasz dibuixa és lliure i responsable de si mateix fins a extrems que poden resultar dificilment de-
fensables; aixo és el que el porta a entendre la llibertat individual com una dura conquesta que ha
de realitzar-se sense reserves enfront, tant de les adversitats externes com de les internes: “Perqué
si la llibertat és la capacitat de prendre decisions sense reserves, llavors 'home naix encadenat. I el
repte de la vida és I'alliberament. [...] En general, com més control guanya I'home sobre les seues
condicions internes i externes, més lliure es torna; mentre que, si no aconsegueix aquest control,
queda esclavitzat, o si, havent-lo guanyat, el perd, es converteix en esclau” (Szasz 1970/1973, 1).
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relacié amb aixd, no solament I'obra de Szasz possibilita un pas important en el
reconeixement dels drets dels pacients mentals, siné que altres grans figures de
'anomenat Moviment Antipsiquiatria també van ser-hi elements clau; per exem-
ple Ronald D. Laing (1960; 1967) —els treballs del qual sobre I'esquizofrénia
com una resposta normal davant situacions adverses van ser acollits amb entusi-
asme— o Franco Basaglia (1967; 1968) —una figura clau en activisme contra
Iinternament dels pacients psiquiatrics—.’

Seguint Bill Fulford i Werdie van Staden, per a Szasz —i el mateix pot
ser extensible a Eysenck i altres figures de 'antipsiquiatria— “la legitimitat del
concepte de trastorn mental depén de la mesura en que el seu significat rastreja
el del concepte de trastorn corporal” (FULFORD i VAN STADEN 2013, 389), ja
que per a ell el concepte de trastorn o malaltia corporal no suposa problemes,
en la mesura que apunta a una normalitat determinada pel mén natural —per
la integritat estructural i funcional— i no per les normes psicosocials, ¢tiques
i legals. Es per aixd que comengivem considerant Thomas Szasz com un
pensador naturalista i revisionista: la malaltia mental no pot ser una malaltia
real perqué no participa de la suposada objectivitat de la malaltia organica.
A més a més, si en el futur descobrirem les causes organiques de la malaltia
mental, aquesta deixaria de considerar-se mental i seria només malaltia. No
obstant aix0, Szasz es mostra esceptic respecte a tal possibilitat: si bé es cert
que en el passat shan descobert algunes causes organiques per a fenomens que
eren considerats malalties mentals —com per exemple les psicosis associades a
tumors cerebrals—, Szasz considera que 'esperanga que tan sols siga giiestid de
temps que trobem les bases o causes fisicoquimiques o genétiques de la malaltia
mental esta essencialment equivocada, ja que en moltes ocasions I'inica cosa
que aquest concepte rastreja sén comportaments sancionats socialment, raé
per la qual podriem trobar-ne els correlats biologics, perd mai trobar en la
naturalesa la norma de la qual ens hem desviat.

Ara bé, no hem d’entendre que Szasz tan sols carrega les tintes contra la
psiquiatria biologista, la que pretén concebre’s com una branca de la medicina,
siné que igualment critica el model de la psicoanalisi, en la mesura que aquest
busca la mateixa legitimacié a través de la il-legitima nocié de malaltia mental.
Atés que la psicoanalisi és practicada com si la seua tinica meta fora traure el
pacient d’un estat mental malalt per a retornar-lo a la salut mental, s’hi produeix

5 Cal assenyalar, no obstant aix0, que hi ha qui considera que el factor que tingué major pes
a I'hora d'aconseguir la desinternalitzacié dels pacients psiquiatrics no fou la pressié social i la
for¢a del Moviment Antipsiquiatria, siné el fet de comptar amb farmacs relativament efectius
per al tractament de les malalties mentals més greus, els neuroleptics (SHORTER 1997). El lector
més avesat deu sospitar que, al seu torn, l'eficacia dels neuroléptics també ha sigut qiiestionada
(WHITAKER 2009).
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un encobriment de les qiiestions de valor, el qual, segons el parer de Szasz, resulta
paradoxal: “Mentre que és generalment acceptat que la malaltia mental ¢ a
veure amb les relacions socials o personals de 'home, es manté paradoxalment
que els problemes sobre valors —¢és a dir, de I'¢tica— no emergeixen en aquest
procés” (Szasz 1973, 20). A pesar que hui dia les postures critiques amb la
psiquiatria shan suavitzat una mica —parlem de psiguiatria critica més que
d’antipsiquiatria— la veritat és que les dentincies sobre els encobriments dels
valors en I'ambit de la biomedicina i la biopsiquiatria continuen més que
vigents, com veurem més endavant. (HERNAEZ 2011; BERRIOS 2011).

Avancem ara cap a una altra gran figura en el debat al voltant de la
malaltia mental. Ens quedem en el terreny del naturalisme, encara que aquesta
vegada portarem a col-lacié un defensor de la psiquiatria, que va fer front a les
critiques de Thomas Szasz, Hans Eysenck i altres figures de I'ansipsiquiatria:
Robert Kendell.

EL NATURALISME AL RESCAT DE LA PSIQUIATRIA

En 1975, Robert Kendell va publicar “El concepte de malaltia i les
seues implicacions per a la psiquiatria’, un article en qué pretenia defensar
la psiquiatria de les critiques que havia rebut, les quals es concentraven al
voltant d’'un argument comu: que allo que els psiquiatres consideren malalties
mentals no sén malalties en absolut. El primer que Kendell subratlla és que
per a posar en qiiestié I'existencia d’una malaltia o per a negar la seua realitat
és necessari comptar ja amb un concepte de que és la malaltia; i el problema,
al seu parer, és que tots aquests autors fan servir un concepte de malaltia
que ja fou abandonat temps enrere no només per la psiquiatria, siné per la
medicina en el seu conjunt. Segons Kendell, tots els qui argumentaren que
la psiquiatria no tractava malalties reals, ho feien basant-se, conscientment
o inconscientment, en la premissa que algun tipus de lesi6 és essencial per a
establir la preséncia de malaltia. Llavors, com que en el cas de les malalties
mentals mai no shi ha demostrat cap lesié o alteracié fisica, aquestes no sén
en realitat malalties.

Kendell ens narra que, des que en el segle xviir es popularitzara la
disseccié post-mortem dels cossos, la identificacié de lesions fisiques juga un
paper crucial en la descripcié i determinacié de les malalties; i més encara
quan, a mitjan segle x1x, la invencié de potents microscopis va permetre
observar patologies cel-lulars. Més recentment, els avencos tecnologics han
permés expressar la malaltia en termes genétics, moleculars i de pertorbacions
biologiques estructurals. Aixi doncs, inicialment la malaltia va estar lligada
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a 'anatomia patologica; i, més tard, també a les anomalies bioquimiques i
fisiologiques. En aquest sentit, ha sigut comd pressuposar que la malaltia
involucrava necessariament alguna alteracié fisica. A aquest enfocament se
li suposa I'avantatge, com ja hem assenyalat, de capturar objectivament fets
naturals, de manera que proporciona criteris objectius i fiables per a identificar
la malaltia, la qual cosa és positiva per a previndre possibles abusos per part de
la medicina. No obstant aix0, també presenta greus problemes.

D’acord amb Kendell, un dels problemes seria que aquells patiments
la base fisica dels quals no s’haja identificat encara no poden ser considerats
com a malalties, cosa que podria suposar un problema a 'hora de tractar-los
en el si de la medicina, a pesar que poden suposar un important sofriment per
a qui els pateix —i, per tant, semblen mereixedors d’atencié professional—.
El segon problema és que no sempre que sobserva una alteracié biologica
estem enfront d’una malaltia: per exemple, aquest seria el cas de 'albinisme,
en queé a pesar que hi ha una manca d’un enzim involucrat en el metabolisme
de la tirosina, no considerem que les persones albines patisquen per aixo una
malaltia. El tercer problema que shi presenta, d’acord amb Kendell, és que,
donada 'enorme variaci6é que es dona fins i tot en individus sans en la mida,
forma, composicié quimica i eficiéncia funcional dels seus teixits i organs, no
és possible establir clarament on acaba la variacié normal individual i comenca
I'anomalia. Aquest problema el podem veure en el cas de la hipertensi6 o la
diabetis: quin és el limit a partir del qual la pressi6 sanguinia o el nivell de sucre
en sang no és normal?

Respecte a aquestes objeccions, voldriem realitzar algunes observacions.
La primera d’elles fa referéncia al primer i segon problema identificat per
Kendell en la concepcié de la malaltia com a lesié; i és que s’hi fa patent,
una vegada més, la vocacié practica de la medicina: si no fora perque hi
ha condicions que considerem que sén mereixedores d’atencié medica
i unes altres que no impliquen cap perjudici o mal que haja de ser tractat
medicament, no tindriem problemes de no classificar com a malalties aquelles
condicions per a les quals no coneixem I'etiopatogenia, aixi com tampoc en
tindriem a 'hora de classificar com a malalties afeccions com I'albinisme. El
criteri operatiu per a incloure membres en la classe malaltia remet a factors
socials. En aquest sentit, és interesant observar que les condicions que sén
considerades com a malalties sense coneixer-ne 'etiopatogenia poden formar
part d’aquesta classe per les seues dimensions subjectives i socials (ERESHEFSKY
2009), és a dir, pel seu caracter d’il/ness—sensacié subjectiva de malaltia—i de
sickness —pel reconeixement social del dret de qui les pateix a assumir el rol de
malalt (PARSONS 1951/2005; WiLLIAMS 2005)—. Es per aixd que en aquests
casos —els quals es coneixen en sociologia de la medicina com a diagnostics
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controvertits [contested diagnoses] (BARKER 2010; BROWN 1995)— els afectats
“han de conveéncer la institucié de la biomedicina que el seu patiment és de
caracter médic” (BARKER 2010, 154).

Fem esment a aixd perque, lluny de ser un fenomen marginal, suposa
un repte per a la medicina contemporania, donat el fet que en les dltimes
décades sha multiplicat el nombre de diagnostics controvertits i de persones
diagnosticades. Aixi, milions de persones “sén diagnosticades amb una de
les diverses sindromes caracteritzades per un conjunt de simptomes comuns,
difusos i pertorbadors, que poden anar des del dolor i la fatiga fins a trastorns
del son i de 'anim” (BARKER 2010, 153). Per esmentar-ne algunes, podem fer
referéncia a les sindromes de la guerra del Golf, fibromialgia, fatiga cronica,
intesti irritable i sensibilitat quimica multiple. Algunes d’elles, com la sindrome
de la guerra del Golf, sén clarament competéncia de la psiquiatria, mentre
que unes altres sén disputades per considerar-se psicosomatiques i sense unes
competencies i tractament clars.

Per tltim, una observacié a la tercera objeccié plantejada per Kendell, el
problema de la frontera entre la normalitat i la patologia. Segons Kendell, el fet
que no puguem distingir clarament entre les variacions individuals normals i la
patologia és una objecci6 contra el concepte de malaltia mental basat en la lesié
organica. Les dificultats per a tragar els limits entre allo normal i allo patologic
ja foren reconegudes antany en la medicina (CANGUILHEM 1943/2011; GIROUX
2010) i hui dia suposen un dels problemes més candents de la psiquiatria
(E1sENBERG 2007; FRANCES 2014; LANE 2007; HORWITZ i WAKEFIELD 2007).
Ara bé, aquest problema no es presenta només en el cas de la malaltia com
a lesid, siné que igualment apareix en el cas de la malaltia com a disfuncié
biologica: és possible que allo normal i allo patologic es troben en un continu,
en lloc de ser categories estanques. De fet, aquest enfocament dimensional —
que desdibuixa les linies nitides entre alld normal i allo patologic i també entre
els diferents trastorns, i els presenta en un continu o espectre— ha guanyat
forca en els tltims temps (MELLOR MARSA i ARAGONA 2009).

Passem ara, després d’aquest excursus, a formular la proposta de Kendell,
la qual pretén emmarcar-se dins del naturalisme basant-se en un model
estadistic de la relacié entre allo normal i allo patologic que trobe la seua base
en la noci6 de desavantatge biologic: “Les malalties mentals es poden dir aixi
justificadament perque estan associades amb una reduccié en la fertilitat i en
Pesperanca de vida, i aixod constitueix un desavantatge biologic” (KENDELL
1975, 313). Per a formular la seua proposta, Kendell acudeix al treball de
John G. Scadding, que havia proposat que la clau per a definir el concepte
de malaltia és si Ialteracié subjacent situava I'individu en una posicié de
desavantatge biologic. Aixi, Scadding defineix la malaltia com:
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lasuma dels fenomensandmals mostrats per un grup d’organismes vius en associacié
g g

amb una caracteristica comuna especifica o un conjunt de caracteristiques per les

quals diferisquen de la norma per a la seua espécie, de manera que aixo els situe

en una posicié de desavantatge biologic (ScappinG 1967, 877)

Ara bé, com Kendell assenyala, Scadding no elabora en que¢ pot
consistir aquell desavantatge biologic, i aci és on ell fa la seua proposta: en una
reduccié de la fertilitat i 'esperanca de vida. Tenint la teoria de 'evolucié com
a marc, afirma que “en termes purament biologics la fertilitat és de summa
importancia, [perqué] determina quines espécies prosperaran i s'expandiran
i quines sextingiran, i quins genotips d’una especie es convertiran en els
dominants i quins continuaran sent estranys” (KENDELL 1975, 310-1). A més,
la mort també té summa importancia biologica, no solament per a I'individu,
siné també per a la seua descendéncia, particularment en animals socials com
Iésser huma, “la descendéncia del qual depen dels seus progenitors durant una
alta proporcié de la seua vida” (KENDELL 1975, 311). Partint, aixi, d’aquesta
definicié de malaltia, Kendell es proposa, mitjancant I'evidéncia empirica,
determinar si les malalties mentals sén malalties reals o no. Per a aixo, acudeix
a estudis sobre I'esperanca de vida i la fertilitat de diferents grups considerats
malalts mentals, i conclou que:

Hi ha evidéncia, per tant, que I'esquizofrénia i la depressié manfaca, juntament
amb certs trastorns sexuals [homosexualitat] i diversos tipus de dependéncia a
les drogues estan associats, bé amb una reduccié en la fertilitat i/o en I'esperanca
de vida, i per aquesta rad sdn justificadament considerats com a malalties. El
mateix podria demostrar-se cert finalment en alguns estats neurotics i certs tipus
de personalitat, perd en el present I'evidéncia no és tan forta com per a justificar

fermes conclusions en aquestes arees (KENDELL 1975, 312)

Cal recordar al lector desprevingut que homosexualitat fou una categoria
diagnostica recollida fins a 1973 en el Manual Diagnostic i Estadistic dels
Trastorns Mentals, DSM, elaborat per I’American Psychiatric Association; i,
d’una manera o altra, '’homosexualitat va romandre en el manual fins a 'any
1987, quan per fi fou totalment eliminada de les seues pagines.® No ha de
sorprendre’ns, doncs, que Kendell argumente a favor de 'homosexualitat

¢En el DSM-I], el diagnostic d'homosexualitat es va transformar en Pertorbacié de I'Orientacié
Sexual —emfatitzant el fet que I'homosexualitat només era patologica si qui la patia desitjava ser
heterosexual, la qual cosa va legitimar les terapies de conversié sexual—. En la revisi6 segiient,
DSM-III, aquesta categoria va tornar a transformar-se, ara en Homosexualitat Ego-Distonica, i no
seria fins a 1987, amb el DSM-III-R, que desapareixeria finalment del manual (DRESCHER 2015).
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com a malaltia mental, encara que si que podriem considerar que, el fet que
el seu concepte de malaltia mental capture fendmens com ’homosexualitat,
suposa un argument en contra seua. En aquest sentit, Kendell no avanga cap
de les objeccions que els seus critics podrien plantejar-li; en altres arees, per
contra, si que especula sobre possibles critiques que podrien ser-li formulades,
com per exemple posar en qiiestié la nitida distincié entre el que és un
desavantatge purament biologic i un de social: podria argumentar-se, aixi, que
els desavantatges existeixen, perd que sén conseqiiencia del fet que la gent
siga etiquetada com a malalta i, per tant, no serien innats i inevitables. La
replica de Kendell —al nostre judici, lluny de ser satisfactoria— consisteix a
assenyalar que, en tal cas, 'entorn social hauria situat 'individu en una posicié
biolodgicament desavantatjosa. A més, 'autor també fa front a una altra critica
anticipada: que hagem de situar el focus sobre la supervivéncia de I'individu
en lloc de fer-ho en la de 'espécie. En aquest sentit, podria argumentar-se per
exemple que, en un entorn superpoblat, comptar amb individus homosexuals
seria avantatjds per a 'espécie, fins i tot essent desavantatjés per a I'individu
en qiesti6. Si la réplica anterior ens ha semblat insatisfactoria, la seua resposta
final quasi fregaria la indiferéncia patologica:

La resposta, suggerisc, és que hem d’ignorar la importancia creixent dels factors
purament culturals a ’hora de determinar qui viu i qui mor; ignorar 'existéncia
de fatals efectes de la discriminacié en altres espécies, i també ignorar 'argument
que és la supervivencia del grup en lloc de la de 'individu el que importa

(KENDELL 1975, 313)

La lleugeresa amb la qual Kendell despatxa aquestes critiques és xocant.
Tal vegada podriem hipotetitzar una explicacié per a tal indiferéncia, i aquesta
té a veure, novament, amb les implicacions practiques de la terapia psiquidtrica.
Aixi com la critica de Szasz era ferog perque considerava que el tractament
psiquiatric era en moltes ocasions com una forma de tortura, Kendell considera,
respecte dels esquizofrénics, que “si aquests foren simplement ignorats i no
se’ls proveira ni dels asils [sanctuaries] on poden ser alimentats i vestits, ni
de la moderna farmacoterapia, hi ha pocs dubtes que comparativament pocs
arribarien a una edat avancada” (KENDELL 1975, 312). Igualment, alld on uns
altres han vist institucions de control, Kendell considera que el proposit primari
dels asils del segle x1x fou el de protegir els dements i només secundariament
la societat.

Per rellevant que siga aquesta discrepancia entre Szasz i Kendell, no
podriem concloure adequadament el repas del pensament d’aquests dos autors
sense subratllar que comparteixen una similitud gens menyspreable: el fet que
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tots dos consideren que la legitimitat del concepte de malaltia mental depen de
la mesura en que el seu significat siga capag de rastrejar el concepte d’alteracié
biologica. Aixi doncs, les discrepancies a les quals arriben sobre el concepte de
malaltia mental no es deuen siné al fet que no comparteixen un mateix concepte
de malaltia organica, contrastant aixi la visié d’alteracié anatomicofuncional
de Szasz amb la proposta de desavantatge biologic de Kendell (FULFORD i van
STADEN 2013; KiNGMA 2013). Mentre que Szasz va titllar la malaltia mental
de mite perque diferia de la malaltia fisica —en la mesura que tnicament es
desvia de normes socials i no biologiques—, Kendell va argumentar que, ates
que la malaltia fisica i la mental eren essencialment el mateix, la malaltia mental
era realment una malaltia.

Finalment, assenyalarem també que la postura de Kendell té implicacions
revisionistes que el mateix autor reconeix i accepta, si bé molt més limitades
que la de Szasz. Laplicaci6 del seu criteri de desavantatge biologic deixaria
fora de la classe de malalties patiments com la neuralgia postherpética o la
psoriasi; a més d’algunes afeccions que els psiquiatres tracten, com per exemple
les neurosis. Reconeixer que alguns dels problemes amb els quals lidia la
psiquiatria no sén malalties mentals no ha de portar-nos, segons el parer de
Kendell, a no donar-los cobertura medica; per contra, de la mateixa manera
que la medicina tracta fendmens normals, com 'embaras, la psiquiatria podria
tractar fendmens que no siguen partologics. Es un deure dels psiquiatres, doncs,
reflexionar sobre els limits de la seua competeéncia i responsabilitat. En aquest
sentit, la seua postura és similar a la de Szasz, que considera que la psiquiatria
no hauria de desapareixer com a especialitat —a excepci6 de la comunitaria—
sin6 que hauria de reformular-se i acceptar honestament que tracta problemes
de la vida que involucren giestions axiologiques.

MES NATURALISME AL RESCAT

Robert Kendell no va ser I'inic que va reaccionar enfront dels atacs
de lantipsiquiatria. Una altra de les grans figures, coneguda també per les
seues aportacions en la definici6 de la salut i la malaltia, és la de Christopher
Boorse. En un article publicat en 1976, “Qué hauria de ser una teoria de la
salut mental”, Boorse comenga reconeixent els problemes que té la psiquiatria
com a disciplina cientifica, ja que encara no gaudeix de consens en les seues
bases tedriques. Segons el parer de Boorse, aquesta falta de consens no podra
superar-se fins que els psiquiatres i teorics de la psiquiatria no abracen la
fisiologia com el seu paradigma: el que no pot continuar fent la psiquiatria és
emprar els conceptes de salut i malaltia de la medicina sense abracar plenament
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el paradigma medic; per tant, té dues opcions: o I'assumeix completament o,
com van proposar els membres de I'antipsiquiatria, 'abandonen i redefineixen
la disciplina.

Novament veiem la premissa que I'inica malaltia real és la malaltia fisica.
Per aixo, la psiquiatria només pot abragar aquell model de malaltia; I'alternativa
és abandonar completament el concepte. Fins aci, Kendell, Szasz, Eysenck i
Boorse estan d’acord. Ara bé, Boorse, de manera semblant a Kendell, afirma
la tesi —i amb aixd sallunya de l'antipsiquiatria— que “la idea funcional de
la salut en la medicina fisica s'aplica tan directament a la ment com al cos”
(Boorsk 1976, 62). Boorse (1977, 555) dona les definicions segiients per tal
de formular la seua teoria bioestadistica:

1. La classe de referéncia és una classe natural d’organismes de disseny funcional
uniforme; especificament, un grup d’edat d’un sexe i d’una espécie.

2. Una funcié normal d’'una part o procés dins dels membres de la classe de
referéncia és una contribucié estadisticament tipica d’aquesta a la seua
superviveéncia i reproduccié individual.

3. Lasalut d’'un membre de la classe de referencia és la capacitat funcional normal:
la disposici6 de cada part interna a realitzar totes les seues funcions normals en
ocasions tipiques amb almenys leficiéncia tipica.

4. Una malaltia és un tipus d’estat intern que deteriora la salut, és a dir, redueix

una o més capacitats funcionals per davall de I'eficiéncia tipica.

La clau de la seua teoria bioestadistica és que les malalties s6n
considerades com a interferéncies amb funcions naturals, i 'organitzacié tipica
de les especies, com un fet biologic; aixi, segons Boorse, el concepte de malaltia
[disease] estaria lliure de valors. Aquesta concepcid, a més, serviria no solament
per al cas de la malaltia fisica, siné igualment per a la malaltia mental, la qual
“seria un cas especial obtingut centrant-se en les funcions de processos mentals”
(1976, 63). Per tant, es podria parlar de salut i malaltia mental si hi ha cosses
tals com funcions mentals; i, segons Boorse, encara que no es pot parlar de
funcions mentals amb la mateixa especificitat que en el cas de les corporals —a
causa de la plasticitat cerebral, el rol de la cultura i de 'entorn— si que podem
afirmar que certs tipus de processos mentals duen a terme funcions estandard
en el comportament huma, com per exemple la percepcié o la memoria.

Boorse (1975), a més, distingeix entre dues dimensions de la malaltia,
la malaltia com a disease i com a illness. Mentre que la primera és susceptible
de ser definida sense involucrar qiiestions morals, la segona si que les inclou:
en aquest sentit, la malaltia [#//ness] seria indesitjable per a qui la pateix, li
conferiria dret a un tractament especial i, a més, seria una excusa per a un
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comportament altrament criticable. Podem observar que, en aquesta concepcié
de malaltia com a i//ness, hi apareixen dues esferes que altres teorics situarien en
la dimensié social [sickness]: el dret a tractament i a ser eximit de responsabilitat
moral i/o legal. Tal com assenyala Bill Fulford, “el seu objectiu [...] ha sigut
demostrar que, si bé la practica médica pot estar carregada de valors, la teoria
medica n'esta lliure i, per tant, és cientifica” (FuLForD 2001, 80).

Malgrat la intencié de Boorse de defensar la psiquiatria dels atacs patits,
ell mateix també hi realitza algunes consideracions critiques, encara que no
pretenen ser una esmena a la totalitat: el retret que realitza té a veure amb el
fet que els psiquiatres, en lloc d’investigar 'organitzacié funcional normal de la
ment humana per a conéixer en qué consisteix la salut mental, arriben a formular
els seus criteris sobre aquesta a través de tres rutes diferents (i inadequades):
seleccionant trets de personalitat que son altament valorats —com la dignitat o la
decencia— i igualant-los amb la salut mental; pressuposant que certes condicions
sén malalties mentals —com les psicosis— i, per tant, els seus simptomes
constitueixen una definicié negativa de salut mental; o buscant criteris (socials)
per a la definicié d’'un comportament normal com a mostra de salut mental. Al
seu judici, “els metodes utilitzats per la majoria dels tedrics de la ‘salut mental’
son essencialment indefensables” (BOORSE 1976, 81) i aci és on la psiquiatria es
veura forcada a decidir entre la investigacié de I'organitzacié funcional normal
de la ment humana o I'abandé del camp de la salut en favor d’altres paradigmes.

Com era d’esperar, la proposta de Boorse també ha sigut objecte
d’importants critiques, les quals shan dirigit, entre altres, a la seua nocié de
classes de referencia i de funcié biologica, aixi com a la seua afirmacié que
aquestes estan desproveides de qiiestions de valor (FULFORD 2001; KiNngma
2007; 2013).

Boorse necessita justificar, sense referéncia prévia a la salut i al trastorn, per
queé de totes les possibles formes d’agrupar els éssers humans, només I'edat,
el sexe i tal vegada la raga sén les agrupacions que sustenten una analisi de la
salut i el trastorn. I com que Boorse es compromet a argumentar que la BST
[teoria bioestadistica] esta lliure de valors [...] aquesta justificacié per a admetre

certes classes de referéncia també hauria de ser lliure de valors. Tal justificacié no

7 Un important aspecte filosofic a problematitzar és la pretesa nitida distincié que se sol tracar
entre fets i valors (PUTNAM 2002). La concepcid aci presentada de la ciéncia com a encarregada de
tractar inicament descripcions objectives, que ens remet a concepcions positivistes, presenta pro-
blemes importants, maximament quan del que es tracta és de despullar la medicina —disciplina
clarament lligada a la practica— de tota qiiestié de valor. A més, no solament és qiiestionable la
distincié mateixa, siné que no és obvi que el fet que una classificacié o empresa teorica es trobe
influenciada per valors impedisca que rastrege qiiestions de fet; en aquest sentit, caldria preguntar-
se per les condicions mateixes del coneixement i I'objectivitat (HASLANGER 2012).
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circular i mancada de valors no és possible: restringir les classes de referéncia a
grups humans sans seria circular, i altres propostes o bé no generen els resultats

correctes o bé apel-len a valors (Kingma 2013, 370)

Problemes similars es presentarien a 'hora de definir la funcié mental,
perque sembla ser que I'arquitectura de la ment hi possibilita una aproximacié
pluralista, de manera que en dltima instancia hagem també de justificar per que
hem triat una manera d’esculpir els nostres conceptes en lloc d’una altra. Ara bé,
sembla que els valors aci implicats no sén exactament de la mateixa naturalesa
o no tenen el mateix rol que aquells valors que criticaven els membres del
Moviment Antipsiquiatria. Del que aci es tracta és de triar el mapa conceptual
que millor puga representar I'arquitectura i el funcionament mental, sense
perdre de vista que millor inclou també proposits practics i valors, perd no per
aix0 deixaria de capturar fets del mén natural.

D’altra banda, filosofs com Fulford han assenyalat que el concepte de
funcié suposa un altre repte per al naturalista, i és que no els pareix obvi que
estiga exempt de valoracions, en aquest cas perqué no esta clar que el seu s siga
merament descriptiu: “perque si bé és cert que funcié és un terme propi de la
biologia (que és una ciéncia), és un terme més aviat teleologic que (purament)
causal; i la teleologia [...] pot connectar-se conceptualment a través de proposits
i intencions amb els valors” (FULFORD 2001, 83). Boorse defineix causalment
funcié com “una contribucié causal estandard a una finalitat efectivament
perseguida per I'organisme” (BOORSE 1975, 57), en connexié amb les nocions
evolutives de supervivéncia i reproduccié. D’acord amb Fulford, la nocié6 clau
per a introduir valors en la teoria de Boorse és la de finalitar [goal]: aixi, el
concepte de finalitat, com a concepte teleologic, ens permetria parlar d’'un bon
i mal funcionament depenent de si aquesta es pot aconseguir o no; perd aixo
només ocorre perque el concepte mateix involucra un element avaluatiu: una
finalitat és alguna cosa que es persegueix, es desitja, es necessita, etc.®

Per a superar algunes de les dificultats a les quals s'enfronta la teoria de
Boorse, Jerome Wakefield proposa la seua teoria del trastorn com a disfuncié
perjudicial, en la qual la nocié de funcié es queda intimament lligada a la
seleccié natural. Veurem aquesta proposta, considerada hibrida, al final d’aquest
treball. Abans, pero, farem un repas a les postures que comprenen la malaltia,
tant fisica com mental i en totes les seues dimensions, com un constructe social.

8 El debat sobre la nocié de funcié biologica és molt extens en el camp de la filosofia de la
biologia. Un recorregut per 'esmentat debat excedeix els proposits d'aquest treball, pero el lector
interessat pot consultar Psychiatry in the Scientific Image (MURPHY 2006, 77-87), on Dominic
Murphy, a més de rebutjar tant 1'aproximacié en termes evolutius de Boorse com la lectura en
termes teleologics de Fulford, fa un repas rapid sobre les claus del debat al voltant d’aquesta nocié.
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LA cONSTRUCCIO SOCIAL DE LA MALALTIA ORGANICA

Fins ara hem revisat postures que, malgrat que compten amb elements
revisionistes, no han posat en qiesti6 la possibilitat de donar una definicié i
arribar a un coneixement lliure de valors de la malaltia organica [disease]. Referent
a aix0, ja avangavem en veure la postura de Talcott Parsons que aquesta critica
seria duta a terme des del camp del construccionisme social, mostrant com els
factors socials son constitutius de la dimensié organica de la malaltia [disease],
igual que es va fer amb les dimensions subjectives [i//ness] i socials [sickness].

Com Ian Hacking (1999) assenyala, usualment I'objectiu social de les
analisis construccionistes socials sol ser el d’emfatitzar els aspectes culturals i
historics de classificacions i d’objectes comunament compresos com a naturals;
d’aquesta manera, se’ls despulla de la necessitat associada al mén natural i se
n’exposa la contingencia, la qual cosa en possibilita la revisi6 i fins i tot la possible
eliminacié. Seguint també Hacking, introduirem superficialment una distincié
que ell traga per a comprendre millor els discursos sobre la construccié social:
la construccié d’idees i d’objectes. Aixi, la construccié d’idees remet al fet que
les nostres classificacions, el nostre coneixement, estan travessats per factors
socials; en canvi, en parlar de la construccié de 'objecte s'apunta al fet que la
seua propia naturalesa és social i no natural. Una vegada feta aquesta distincid,
podem veure com alguns tedrics de la construccié social argumentaran a favor
de la construccié de la idea de malaltia [disease], perd no de 'objecte. Aquestes
seran les formes de construccionisme social de la malaltia més febles. En canvi,
els autors que aposten per formes construccionistes socials més radicals, o bé
senzillament no tragen la distincié entre idea i objecte, o bé afirmaran que tant
la idea de malaltia com la malaltia com a objecte estan construits socialment.
El socioleg Eliot Freidson, que pertany al primer grup, argumenta a favor de
la construcci6 social de la idea de malaltia, perd es mostra més caut a ’hora de
parlar de la seua construccié com a objecte, deixant espai a la possibilitat que,
després de tot —a pesar que les nostres classificacions estan travessades per
factors socials— aquest concepte aconseguisca capturar alguna qiiestié de fet,
un estat natural de coses:

la malaltia com a tal pot ser una malaltia biologica [biological disease], pero la
idea de malaltia no ho és, i tampoc ho és la forma en que els humans responen a
ella. Aixi, la desviacié o malaltia biologica es defineix socialment i esta envoltada

d’actes socials que la condicionen (FREIDSON 1970, 209)

Quan Freidson parla de la malaltia com @ tal, podem interpretar facilment
que s'esta referint a la malaltia com a objecte contrariament a la malaltia com
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a idea, a la qual fa al-lusi6 seguidament. Tragant aquesta distincid, Freidson no
qiiestiona I'existencia d’'una dimensié de la malaltia que siga independent dels
factors socials —independentment real—, perd quan I'ésser huma interactua
amb la malaltia, no només ho faamb 'objecte, siné també amb la idea:” “mentre
que la malaltia com a estat biofisic existeix independentment del coneixement
i I'avaluacié humana, la malaltia com a estat social és creada i modelada pel
coneixement i 'avaluacié humana” (FREIDSON 1970, 223). Ara bé, encara que
tals estats biofisics siguen independents del nostre coneixement sobre ells, el fet
que nosaltres els considerem malalties —aix0 és, considerem que shan desviat
d’una norma— no és merament un fet natural, siné que involucra qiiestions
de valor perque els considerem indesitjables.

Christopher Boorse es va referir a aquest tipus de propostes com
normativistes febles —en un sentit similar I'esmentat més amunt— ja que
tenen un component descriptiu i un altre de normatiu, els quals deixen espai
per a una dimensié natural, una dimensié biofisica, fora del discurs i de les
practiques socials; tot aixo en contrast amb el normativisme fort, el qual opina
“que els judicis de salut sén avaluacions pures sense significat descriptiu; el
normativisme feble permet que tals judicis tinguen un component tant
descriptiu com normatiu” (Boorse 1975, 51). Dins d’aquest tipus de
normativisme feble, trobarfem també autors com H. Tristam Engelhardt
(1976) —que realitza una fina analisi sobre els diferents tipus de valors que
entren en joc en les diferents dimensions de la malaltia, aixi com en la malaltia
com a estat biofisic i les explicacions que realitzem sobre aquest estat—; o
Joseph Margolis, que mantingué un interessant debat amb Christopher Boorse
sobre la imbricacié dels valors en la determinacié de la funcié natural (BooRsE
1975; MARGOLIS 1959).

Passem ara a explorar les postures que aposten per una construccié forta,
propies d’autors que, o bé no tracen la distincié entre la construccié d’idees i
d’objectes, o bé consideren que el vessant organic de la malaltia estd construit
com a idea i com a objecte. Aquest seria el cas d’autors com Peter Sedgwick
(1982) o Bryan Turner (1984/2008; 1987/1995), que al seu torn recorren amb
freqiiencia als estudis del filosof francés Michel Foucault (1963; 1966). Aixi,
mentre que una postura construccionista feble en el terreny de la malaltia

? Aci, Freidson sembla estar apuntant al que, anys més tard, Ian Hacking (1996) va encunyar
com efecte bucle i Sally Haslanger (2012) com construccid social discursiva; I'impacte que el discurs
té, tant en la subjectivitat i comportament humans, com en la creacié o configuracié d’objectes:
“quan un metge diagnostica la condicié d'un ésser huma com a malaltia, en canvia el compor-
tament mitjancant el diagnostic: un estat social s'afig a un estat biofisic assignant el significat de
malaltia a la malaltia. Es en aquest sentit que el metge crea malaltia de la mateixa manera que el
legislador crea crim, i que la malaltia és una espécie de desviacié social analitica i empiricament
diferent de la mera malaltia” (FReIDSON 1970, 223).
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organica desemmascararia la construccié social del coneixement meédic —en
termes de Hacking, la construccié de la idea o classificacié de la malaltia—,
la visi6 forta del construccionisme social de la malaltia sostindria no solament
que el nostre coneixement medic es troba construit, siné que la malaltia, com a
entitat, també es troba construida: que esta constituida per factors socials en lloc
d’estar-ho per fets naturals. Aix{, encara que totes dues postures estarien d’acord
que “el coneixement medic sobre la malaltia [disease] no és necessariament de
naturalesa objectiva, sin6 que és construit i desenvolupat pels seus autors i les parts
interessades, que amb freqii¢ncia tenen una agenda avaluativa solida” (CoNraD
i BARKER 2010, 76), els segons farien un pas en el terreny ontologic. Vegem com
ho presenta un defensor de la construccié social radical, Bryan Turner.

Turner esta particularment interessat en la relaci6 entre el coneixement
i el poder en la distribucié social de la salut i la malaltia. El seu maxim
interes resideix en I'estudi del rol del discurs medic com a fonament del seu
poder. La seua aproximaci6 involucra una analisi de la idea de malaltia com
a interpretacié medica de la realitat, la qual cosa el portard a realitzar una
avaluacié critica de la disposicié d’allo natural a través de la perspectiva de la
sociologia del coneixement de les categories de disease i illness. Aixi, des d’'una
perspectiva sociologica i filosofica, tractara els conceptes de la ciéncia medica
com a producte de canvis culturals, sempre constrets pel llenguatge. Turner
es basa fortament en el treball de Foucault, que veia el coneixement cientific
com qualsevol altra forma de coneixement huma: constret per les limitacions
del llenguatge, constituit per interpretacions i metafores i lluny d’'una pretesa
objectivitat. Segons Turner, aix0 té conseqiiéncies importants per a la medicina:

No podem continuar considerant les malalties com a esdeveniments naturals del
mon que ocorren fora del llenguatge amb queé se'ls descriu. Lentitat de la malaltia
és producte dels discursos medics, que al seu torn reflecteixen la manera dominant
de pensar d’una societat. [...] El que les coses s6n depén de com s6n definides; com
es defineixen les coses depén de com la cultura general situa els fendmens dins dels
espais de convencid. Si adoptem aquesta teoria del coneixement, llavors la malaltia
[disease] no és una entitat patoldgica en la naturalesa, siné el resultat de processos

sociohistorics (TURNER 1987/1995, 11-2)

Turner afirma estar fent ontologia social en preguntar-se qué és la malaltia
[disease]; i tenia per labor dilucidar les constitucions socials de les malalties
[diseases].’® A més, I'analisi de I'ontologia social de la malaltia ens ha de

10 Estem emfatitzant entre claudartors 1'ts del terme disease per a no perdre de vista que el que

estd en qilestié és la dimensié organica, com a fenomen biologic o natural, de la malaltia, tant
fisica com mental.
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portar a considerar també I'ontologia del cos, perqué un concepte no es pot
comprendre sense 'altre; igual que tampoc pot comprendre’s la separacié de
la medicina corporal i la medicina mental —psiquiatria— sense entendre la
vella escissié que ha dominat nostra cultura, escissi6 entre cos i ment. Lestudi
sociologic i filosoficoontologic del cos és fonamental, al parer de Turner, per
a entendre el fenomen de la malaltia, atés que la malaltia [disease] es presenta
com una entitat neutral i natural que resideix en la naturalesa, és a dir, en el
cos del pacient. Turner, aixi com altres construccionistes, formulara la pregunta
ontologica per a la realitat del cos i també respondra a la pregunta a través
del construccionisme social, apuntant als processos i realitats socials que el
conformen (BUTLER 2011; TURNER 2008; WILLIAMS 2006).

La rellevancia que tenen aquests discursos per al nostre treball és que,
com hem vist fins ara, bona part dels intents de donar compte de la malaltia
mental —siga per a legitimar-la o per a deslegitimar-la— tenen a veure amb la
consideracié d’aquesta com a malaltia corporal, atés que la nocié de malaltia
corporal sembla habitualment menys problematica, en considerar-se que
Ginicament esta rastrejant un fet natural quan traca la linia entre allo normal
i allo patologic, de manera objectiva, sense que hi medien qiiestions de valor.
Aixo seria, segons el parer de Peter Sedgwick, un greu error:

Molt encertadament, els antipsiquiatres han assenyalat que les categories
psicopatologiques es refereixen a judicis de valor i que la malaltia mental n’és
una desviacié. D’altra banda, les critiques antipsiquiatriques s'equivoquen quan
s'imaginen que la medicina fisica és essencialment diferent, en la seua logica, de
la psiquiatria. Un diagnostic de diabetis, o parésia, inclou el reconeixement de

normes o valors (SEDGWICK 1982, 38)

Mostrar la construccié social de la malaltia organica és exposar que
aquesta no es desvia de normes biologiques, siné socials, i que, a més a més,
sols esta constituida per factors socials; aixi mateix, que necessariament esta
travessada per les contingéncies i arbitrarietats de cada cultura —i, per aquesta
rad, la malaltia no pot ser un fenomen universal ni necessari, siné que albergaria
espai en el seu si per a la revisié i reconstrucci6—. Arribats a aquest punt, ens
agradaria detindre’ns per a analitzar amb una mica més de detall algunes tesis i
arguments construccionistes, a fi de precisar —seguint I'esperit de Hacking—
quins sén els diferents sentits en que algt podria considerar un objecte com a
constructe social; per a fer-ho, recorrerem a algunes distincions tragades per la
filosofa Sally Haslanger (2012).
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ALGUNES OBSERVACIONS SOBRE LA CONSTRUCCIO SOCIAL
DE LA MALALTIA (MENTAL)

El primer que podem comencar clarificant, encara que ja ha sigut
expressat anteriorment, és el sentit general de construccié social: “quelcom
és una construccié social en el sentit genéric si, i només si, é un producte
intencionat o inintencionat d’una practica social” (HASLANGER 2012, 86). Per
a precisar de quina manera un objecte pot construir-se socialment, Haslanger
(2012, 87-8) ens ofereix les segiients distincions:

Construccié causal: alguna cosa estd causalment construida si, i només si, els
factors socials hi juguen un rol causal en portar-la a 'existéncia o, en una mesura
substancial, siga com és.

Construccié constitutiva: alguna cosa esta constitutivament construida si, i
només si, en definir-la hem de fer referéncia a factors socials.

Construccié discursiva: alguna cosa estd discursivament construida només en
cas que siga com és, en una mesura substancial, pel que se li atribueix (i/o

autoatribueix).

A través d’aquestes eines analitiques podem ampliar la nostra comprensié
d’algunes qiiestions tractades més amunt; maximament quan s'entrellacen amb
les dimensions organica, subjectiva i social de la malaltia. Ara repassarem, amb
la seua ajuda, el debat exposat fins aci. En primer lloc, hem comencat en els
anys cinquanta amb la proposta del socioleg Talcott Parsons, que ja feia servir
la distincié entre les dimensions organica, subjectiva i social de la malaltia.
Segons I'analisi de Parsons, les dimensions subjectiva i social de la malaltia
estan socialment construides constitutivament; aix{ doncs, per a definir-les,
és necessari apel-lar a factors socials: tant per a comprendre la subjectivitat del
malalt com per a comprendre’n el rol cal atendre a valors i practiques socials,
i no merament a fets naturals. La dimensi6 organica de la malaltia, per part
seua, no estaria constitutivament construida socialment, perque en la seua
definicié no seria necessari fer referencia a factors socials; si que estaria, en
canvi, construida causalment, perque els factors socials —com per exemple les
estructures i practiques meédiques— tindrien una incidéncia en el seu curs; fins
i tot la mateixa subjectivitat, la disposicié amb la qual s’enfronta la malaltia, hi
pot incidir, tal com s’ha mostrat en el cas de la recuperacié enfront de processos
infecciosos i, encara més, en el cas de les malalties mentals. En el cas de les
dimensions subjectiva i social de la malaltia, hi observem també el rol de la
construccié discursiva: tant la subjectivitat del malalt com el rol social que
aquest adopta sén configurats, en bona mesura, pel discurs medic.
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Per part seua, I'analisi de naturalistes com Thomas Szasz apuntaria que
les malalties corporals no es troben constitutivament construides socialment
—en la mesura que apunten a fets naturals, a alteracions fisiopatologiques—;
en canvi, aixo si que s’esdevé en les malalties mentals, perque tot el que trobem
en la seua definicié sén factors socials, i no fets naturals. La seua construccié
també seria discursiva, perque és el discurs medic —al costat de I'avaluacié
social negativa— el que les fa existir. De la mateixa manera, aquest discurs medic
impacta i conforma tant la subjectivitat individual com el rol social del malalt.
Altres postures naturalistes, com la de Robert Kendell, considerarien que ni
la malaltia mental, ni la malaltia corporal estan constitutivament construides,
perqueé es poden trobar fets naturals, en forma de disfuncié biologica, que les
defineixen, sense que hi medien qiiestions de valor o factors socials de cap
mena. Per part seua, Christopher Boorse, en distingir clarament entre el vessant
organic de la malaltia [disease] i el vessant subjectiu i social (recollides totes
dues sota el concepte d’illness) deixa espai a la construccié social constitutiva
i causal de les dimensions subjectiva i social —perqué es veuen impactades
pel discurs meédic i recullen també les valoracions, preferéncies i el significat
que els atorga tant qui les pateix com la resta de la societat—; pero deixa
un espai lliure de construccié per al vessant organic de la malaltia [disease],
per a la definicié de la qual no cal atendre a factors socials, siné merament
a la funcié biologica, a través de la seua analisi bioestadistica. Finalment, les
formes més radicals de construccionisme social assenyalarien la construccié
social causal i constitutiva de les dimensions organica, subjectiva i social de tota
malaltia, fisica o mental. En el cas que acabem de revisar en la seccié anterior
d’aquest treball, la construccié social de la malaltia corporal, hem vist que
Pargumentaci6 de Bryan Turner s’ha centrat a revelar com la malaltia corporal
esta constitutivament construida de manera radical —ja que, per tal de definir-
la, és imprescindible apel-lar a factors socials, en aquest cas, a relacions de
poder; fins al punt que amb aixd esgotarem la seua definici6é—. Quan Bryan
Turner afirma que la malaltia [disease] és producte dels discursos medics no
esta afirmant altra cosa que, alld que semblava remetre a una entitat de la
naturalesa, no remet siné a alguna cosa que no siga el mateix discurs, sustentat
pel poder medic. Per tant, els factors socials —en aquest cas, el discurs i les
practiques meédiques— constitueixen —en un sentit ontoldgicament fort— la
malaltia [disease].

Avaluem, per altim, I'argument que Turner ens ofereix, abans de
passar a revisar les postures hibrides. El seu argument es pot condensar en
les linies segiients: (1) totes les narratives —conjunts d’esdeveniments dins
d’un llenguatge— depenen de diverses convencions del llenguatge —que és
un sistema autoreferencial—; (2) res ocorre fora del llenguatge; (3) per tant, el
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que sabem “del mén” és simplement el resultat de convencions arbitraries que
adoptem per a descriure el mén; (4) si adoptem aquesta teoria del coneixement,
llavors la malaltia [disease] no és una entitat patologica en la naturalesa, siné el
resultat de processos sociohistorics (TURNER 1987/1995, 11-2).

Encara que aquest argument sembla funcionar en un pla epistémic,
en observar-lo detingudament podem apreciar que no és exactament aixi:
en primer lloc, alguns elements sén ambigus, com per exemple la segona
premissa, que sentencia que res ocorre fora del llenguatge —Ila qual cosa sembla
remetre més a un pla metafisic—; en segon lloc, i més important, el quart
punt ens remet directament a un pla ontologic. Realitza un pas —il-legitim,
al nostre judici— des de la teoria del coneixement a I'ontologia. Com hem
assenyalat al principi, la intencié de Turner era la de realitzar una ontologia
social; i ara veiem clarament com ho du a terme, perqué el seu argument sobre
la realitat de la disease col-lapsa els plans epistemic i ontologic inferint el que
la malaltia és a través de com la coneixem: “El que les coses sén depén de
com sén definides” (TURNER 1987/1995, 11). Sense entrar a valorar I'encert
o no de la teoria del coneixement proposta —i basada en Foucault—, podem
criticar aquest pas il-legitim d’una esfera a una altra. Cargument proposat
aci segueix la tendéncia d’aquells que desitgen presentar la realitat no com a
objecte dels nostres esforgos epistemics, siné com el seu producte, passant del
reconeixement dels factors socials que condicionen el nostre coneixement a la
tesi que tals factors en constitueixen la realitat. Acceptar que la realitat només
pot ser representada pel llenguatge no ens porta a concloure que la realitat
esta constituida pel llenguatge o que fora d’aquest 70 ocorre res (SEARLE 1995);
de la mateixa manera, acceptar que els nostres criteris epistémics poden estar
influenciats per factors i relacions socials no iguala el contingut de les nostres
atribucions amb aquells (HASLANGER 2012).

DE L’ANTIPSIQUIATRIA A LA PSIQUIATRIA CRITICA

Ldltim tram del nostre recorregut pels debats entorn de la definicié de
la malaltia mental arriba fins als nostres dies, de la ma del que sha denominat
psiquiatria critica. Igual que en les décades passades, quan els debats tenien un
rerefons social molt important, hui dia els problemes teorics de la psiquiatria
també influencien i es veuen influenciats per 'opini6 piblica i els problemes
socials. Mentre que en els seixanta i setanta el més preocupant era la qiiestié
de l'internament dels pacients mentals —és a dir, el més preocupant eren les
malalties mentals greus—, hui dia la major preocupacié apareix en el si dels
trastorns menys severs —¢és a dir, en el que s’ha denominat expansid del diagnostic
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psiquiatric 1 processos de patologitzacié de la vida quotidiana (BALLESTEROS
20184; FRANCES 2014). Actualment, és comu trobar postures que consideren
que la psiquiatria té legitimament un nucli d’afeccions mentals per tractar,
perd aquestes no representarien el gruix de la practica psiquidtrica. A més,
bona part del debat té també relacié amb el tractament psicofarmacologic de
la malaltia o trastorn mental, el qual sha imposat en la practica psiquiatrica i
ha ajudat a forjar una imatge biologicista de la ment i les patologies mentals
(BALLESTEROS 2018B; KRAMER 1993). En aquest sentit, hi apareixen també
veus critiques que qiiestionen I'eficacia del tractament farmacologic i posen
en dubte la imatge de progrés que amb freqiiencia es presenta de la psiquiatria
(BENTALL 2009; KirscH 2010; WHITAKER I COSGROVE 2015).

Aquests canvis en el focus de les problematiques té molt a veure amb
el desenvolupament mateix de la psiquiatria. Encara que no tenim espai aci
per a desenvolupar aquesta qiiestié en profunditat, ens agradaria apuntar una
serie de condicions que han afavorit aquest procés expansiu de la psiquiatria.
En primer lloc, 'aparicié del DSM-III en 1980 se situa com una fita ates que,
en oferir definicions operacionalitzades per als diferents trastorns mentals,
aconsegui un consens mai vist abans en el diagnostic psiquiatric (FRANCES
2014), la qual cosa va ser molt positiva per a respondre a les veus més critiques:
era, almenys, el primer pas per a portar la psiquiatria al terreny segur de
la medicina, ja que se’n va aconseguir estandarditzar els criteris diagnostics,
independentment de I'escola a la qual pertanguera el terapeuta. El problema
del DSM-III —que sha vist agreujat posteriorment— ¢és que ja contenia
criteris diagnostics laxos, mentre que a penes reconeixia la importancia
d’atendre al context per a avaluar si unes simptomes podien ser-hi una resposta
normal o no. En segon lloc, I'aparicié del Prozac a la fi de la década dels 80
suposa també una revolucid, perque per fi es comptava amb una medicacié
especificament dissenyada per al tractament d’un trastorn mental —la
depressié—, la qual va poder ser consumida per milions de persones a causa
dels seus (relativament) pocs efectes secundaris (KRaAMER 1993). En tercer
lloc, cal destacar explicitament el rol de la industria farmaceutica a 'hora de
pressionar per al consum dels seus psicofarmacs (KirscH 2010; LANE 2007).
En quart lloc, cal recordar que la decada dels 90 és usualment coneguda
com “la década del cervell”, a causa de 'enlairament de les neurociéncies: en
aquest sentit, donada la relacié de legitimacié que hem exposat al llarg de
larticle entre la biologia i la malaltia mental, fou d’'una importancia crucial
comengar a trobar els primers correlats entre les simptomes mentals i les seues
bases bioldgiques (ANDREASEN 1995). Finalment, tampoc no podem obviar
la propia estructura dels nostres serveis sanitaris, en qué preval I'atencié
psiquiatrica en lloc de la psicologica.
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Ho posem sota el punt de vista d’Allen Frances, que va estar al capdavant
de la redacci6 del DSM-1V i ara entona el mea culpa:

La promocié de malalties no pot océrrer en un buit: exigeix que les companyies
farmaceutiques busquen la col-laboracié activa dels metges que escriuen les
receptes, els pacients que les demanen, els investigadors que inventen els nous
trastorns mentals, els grups de consumidors que advoquen per més tractament i

els migjans de comunicacié i Internet que difonen el missatge (FRANCES 2014, 29)

En aquest paradigma d’expansié psiquiatrica, una de les qiiestions més
apressants és la de distingir els trastorns reals del que sén afeccions normals
patologitzades; maximament quan els criteris diagnostics s’han vist usualment
rebaixats edicid rere edicié del DSM, de manera que engloben cada vegada més
persones (FRANCES 2014). Ara bé, com podem distingir quines afeccions sén
realment trastorns mentals i quines no ho sén, quan encara no hem arribat a
un consens sobre qué és o ha de ser un trastorn mental? Davant la dificultat
per a respondre a aix0, psiquiatres com Frances aposten directament per una
solucié pragmatica: tragar la linia entre alld normal i allo patologic de manera
que englobe només aquells que presenten simptomes greus i que no remetran
per ells mateixos amb el pas del temps:

El trastorn psiquidtric consisteix en simptomes i conductes que no
sautocorregeixen, és a dir, en una interrupcié del procés homeostatic normal de
curacié. La inflacié diagnostica ocorre quan confonem les tipiques pertorbacions
que sén part de la vida de tots amb vertaders trastorns psiquiatrics (FRANCES

2014, 32)

Aquest problema d’inflacié diagnostica el trobem, entre altres, en
afeccions com el Trastorn Depressiu Major (BALLESTEROS 20184; HorRwITZ
1 WAKEFIELD 2007; WAKEFIELD 20715), el Trastorn d’Ansietat Social (LANE
2007) o el Trastorn per Déficit d’Atencié i Hiperactivitat (EISENBERG 2007).
La gravetat de la situacié resideix, no solament en la inflacié diagnostica, siné
en el tractament psicofarmacoldgic d’aquestes condicions quan no sén realment
patologiques, ja que, a part de comportar efectes secundaris, poden interferir
amb els processos homeostatics de curacid.

Precisament, a dur a terme aquesta tasca de distingir allo realment
patologic d’alld parologitzat sha centrat Jerome Wakefield, amb una profunda
analisi sobre el fenomen de la depressié i la progressiva transformacié de la
tristesa intensa en depressié que hem viscut recentment en la nostra societat.
Segons el parer de Wakefield, el fenomen que recullen els manuals diagnostics
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no és un trastorn mental, siné que els criteris diagnostics sén tan laxos i
mancats de referéncies al context que confonen sistematicament el que és
una resposta normal, adaptativa, dels mecanismes de superacié de la pérdua,
amb un funcionament patologic d’aquests (BALLESTEROS 2018a; HorwiTZ
i WAKEFIELD 2007). Exposarem a continuaci6 el seu concepte de trastorn
mental per a comprendre millor la seua critica.

EL TRASTORN MENTAL COM A DISFUNCIO PERJUDICIAL

Abans de presentar la proposta de Wakefield, convé ressaltar un canvi
important en la seua terminologia; i és que Wakefield abandona el terme
malaltia en totes les seues dimensions (disease, illness i sickness) per a substituir-
lo pel de trastorn [disorder]. Segons el seu parer, el terme trastorn és més ampli i
cobreix tant les lesions traumatiques com les dimensions organiques [disease] i
subjectives [7llness] de la malaltia. No obstant aixo, Wakefield comparteix amb
Kendell i Boorse la seua aproximacié naturalista a través de la nocié de funcié
biologica, encara que amb alguns refinaments. Alli on Boorse va haver de servir-
se de la nocié de classe de referéncia per a poder fonamentar objectivament el
concepte de malaltia, Wakefield hi assenyala el disseny'! evolutiu per formular
les nocions de funcié i disfuncié sense introduir qiiestions de valor.

Mentre que per a Boorse el concepte de malaltia [disease] estava lliure de
valors perqueé era igual al concepte de disfunci6, per a Wakefield el concepte
de trastorn [disorder] inclou ja valors, en tant que és la suma d’una disfuncié i
una valoracié negativa d’aquesta; per aquest motiu, bateja la seua teoria sobre
el concepte de trastorn com analisi de la disfuncié perjudicial. Vegem-ho més
detalladament:

un trastorn es troba en el limit entre el mén natural donat i el mén social
construit; un trastorn existeix quan el fracas dels mecanismes interns d’una
persona en 'acompliment de les seues funcions segons disseny natural afecta
perjudicialment el benestar de la persona segons alld definit pels valors i

significats socials (WAKEFIELD 1992, 373)

Wakefield defineix la seua proposta com a hibrida en tant que el terme
disfuncié és un terme cientific, propi de la biologia evolutiva, mentre que el
terme perjudicial apunta a estandards socioculturals; d’aquesta manera, el

' Obviament, quan parlem de disseny o quan més endavant parlem de proposit no estem
fent siné un Gs metaforic dels termes, ja que aquest tipus d'intencionalitat no pot ser atribuida als
processos naturals.
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concepte de trastorn mental tindria una naturalesa hibrida. Quan parla de
mecanismes interns, aquests han d’entendre’s de manera amplia, fent referéncia
tant a estructures fisiques i Organs com a estructures i disposicions mentals. En
aquest sentit, pot parlar de mecanismes motivacionals, cognitius, afectius o
perceptius. Igual que Boorse, Wakefield considera que els processos mentals
exerceixen un rol en la supervivéncia i la reproduccié, de manera que —com
Darwin també emfatitzava— aquests foren seleccionats naturalment per la
funcié que exercien. Aixi, la disfunci6 apareix quan “algunes condicions mentals
interfereixen amb la capacitat d’aquests mecanismes mentals per a realitzar
les funcions per a les quals van ser dissenyats” (WAKEFIELD 1992, 375). Es
important notar que una aproximacié evolutiva és plenament compatible amb
una descripcié en termes mentals o comportamentals dels mecanismes com a
descripcions biologiques, la qual cosa és clau per a no caure en un paradigma
tan limitat com el que plantejava Thomas Szasz.

Per a definir amb més detall la seua nocié de funcié biologica, Wakefield
hi estableix un paral-lelisme amb la funcié dels artefactes artificials: aix{ com la
funcié d’un artefacte és important perque a través de la seua connexié amb el
disseny i el proposit posseeix un gran valor explicatiu, els mecanismes naturals
poden ser —parcialment— explicats inferint-ne els efectes, de manera que
les funcions naturals sén aquelles els efectes de les quals apareixen en tals
explicacions. Aixi, “una funcié natural d’un organ o un altre mecanisme és
un efecte de I'dorgan o mecanisme que entra en una explicacié de l'existencia,
estructura o activitat de 'organ o mecanisme” (WAKEFIELD 1992, 386). La teoria
que hui dia millor pot oferir-nos aquest tipus d’explicacions sobre la preséncia
i estructura de tals mecanismes és la teoria de I'evolucié: aquells mecanismes
que tingueren un efecte positiu sobre I'exit reproductiu d’organismes passats
durant suficients generacions hi van ser seleccionats naturalment, de manera
que perduren en els organismes actuals. Havent construit d’'una manera
cientifica, objectiva, la nocié de funcid, la seua contraria —la disfuncié— es
presenta també com un concepte cientific. Una dificultat que apareix, com aixi
ho reconeix Wakefield, és que arribar a tindre coneixement sobre quines sén,
de fet, les funcions dels mecanismes mentals és una tasca de gran complexitat
i, previsiblement, subjecta a grans controvérsies; sobretot considerant la gran
ignorancia que hi tenim actualment.

Wakefield dedica la major part dels seus esfor¢os argumentatius a aquella
primera part de la definicié de trastorn, a la disfuncié; no obstant aixd, també
fa algunes observacions sobre la segona condicié: que una disfuncié ha de ser
perjudicial per a ser auténticament un trastorn. En aquest sentit assenyala que,
atés que I'entorn actual difereix tant de 'entorn en que operaven les pressions
selectives, és possible que les afeccions que anteriorment podrien haver suposat
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un desavantatge o perjudici, hui dia no suposen un problema. Es per aixd que
no n’hi ha prou amb lexisténcia d’una disfuncié per parlar de trastorn: aquest,
a més, ha de suposar un perjudici, segons és jutjat pels estandards culturals de
I'¢poca. Podem donar ara una definicié més completa dels trastorns mentals
com a disfuncions perjudicials:

Una afeccié és un trastorn mental si, i només si, (a) 'afecci6 causa algun mal o
privacié de benefici a la persona segons els estaindards de la cultura de la persona
(el criteri de valor), i (b) I'afeccié resulta de la incapacitat d’algun mecanisme
mental per a realitzar la seua funcié natural, tenint en compte que una funcié
natural és un efecte que forma part de l'explicacié evolutiva de 'existéncia i

estructura del mecanisme mental (el criteri explicatiu) (WAKEFIELD 1992, 385)

Es important apreciar el rol que juguen totes dues parts de la definicié,
que es complementen mutuament: en primer lloc, restringir els trastorns a
disfuncions en un sentit evolutiu evita que qualsevol afeccid, comportament,
resposta emocional, etc. que jutgem com a negativa es convertisca en un
trastorn mental, la qual cosa és de gran importancia donades les implicacions
practiques que estan associades als trastorns mentals, com per exemple la
necessitat de tractament. D’aquesta manera, per exemple, podrien evitar-se
abusos com els ocorreguts en el cas de la drapetomania, lz malaltia que provoca
que els negres fugen, una suposada malaltia mental patida pels esclaus que,
desafiant la seua naturalesa, decidien fugir i buscar la llibertat (CARTWRIGHT
1851). Per una altra banda, la condicié que la disfuncié resulte perjudicial
o nociva per a l'individu també és important, perqué evita que qualsevol
disfuncié es convertisca automaticament en trastorn, de manera que, per dir-
ho aixi, no ens vegem constrets pels fets biologics, siné que deixem un espai per
als valors morals i preferéncies socials. Aixi, per exemple, si finalment arribarem
a coneixer que '’homosexualitat involucra la disfuncié d’algun mecanisme
biologic, aixd no la convertiria necessariament en un trastorn, perqué encara
caldria valorar-ne I'impacte sobre I'individu.

Encara que la majoria de les critiques a la proposta de Wakefield han estat
dirigides a la primera part de la seua definici6 —com veurem tot seguit—, la
veritat és que la segona part no esta exempta de problemes. Tornem a reflexionar
sobre el cas de 'homosexualitat: si arribara a coneixer-se que, efectivament,
aquesta involucra algun tipus de disfuncié bioldgica, com caldria aplicar-s'hi el
segon criteri? Hauriem de definir-ne el caracter perjudicial tan sols mirant els
valors i preferéncies socials —el que, de fet, és socialment considerat com un
perjudici— o hi hauria espai per a dur a terme una reflexié sobre el que hauria
de ser considerat com a perjudicial, independentment de la seua consideracié
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social actual? Es a dir, és possible que, de fet, ’homosexualitat estiga socialment
considerada com a perjudicial perque, per exemple, es considere que impedeix
el ple desenvolupament de valors que se suposen centrals en la vida humana,
com el de la familia tradicional. En canvi, aquesta visié es pot confrontar
argumentant sobre el que constitueix una vida o desenvolupament ple, la
qual cosa no ha de passar necessariament per la formacié tradicional d’una
familia. No oblidem que, en dltima instancia, aquells que revisen i elaboren
els manuals diagnostics soén els qui han de decidir com aplicar aquest segon
criteri: els experts poden reconeixer que, objectivament, certa afeccié és entesa
socialment com un perjudici o poden dur a terme una reflexié etica per a
valorar si una afeccié suposa o no un perjudici. En el primer cas, malgrat
que sesta tractant amb una valoracid, ho estariem fent de manera objectiva,
dedicant-nos a realitzar una investigacié social, empirica, sobre la valoracié que
una societat fa de certa afeccié. En el segon cas, el cas en qué realitzarem una
avaluacié etica al respecte, la nostra investigacié seria objectiva o subjectiva
depenent de si considerem que és possible mantindre una visié realista —que
oferisca coneixement objectiu— sobre els valors morals o no.

Quant a la part referent a la disfuncié, Wakefield també s’enfronta a
critiques importants, alguna més facilment salvable que d’altres. La primera
d’elles, tal com la recull Kingma (2013), és la dels trastorns seleccionats, i apunta
al fet que hi ha certs trets que foren seleccionats antigament perd que hui dia
considerem patologics pels efectes negatius que tenen en la nostra societat.
Exemple d’aix0 serien els comportaments antisocials, com les conductes
extremadament violentes. Wakefield accepta aquesta observacié i replica que en
realitat no es problematica, ja que, efectivament, encara que hui dia considerem
que aixd pot ser un trastorn mental, és merament perque ho rebutgem i perque
considerem que pot beneficiar-se d’atencié meédica.

Un altre problema, tal vegada de solucié més complexa, és el dels efectes
no seleccionats: “si una malaltia mental depén d’estructures psicologiques que
no tenen funcié evolutiva, llavors no poden ser realment malalties mentals”
(MurrHY 2006, 82). Per a exemplificar aix0, podem pensar en el cas de la
capacitat humana de llegir (KiNgma 2013). Si aquesta habilitat fora una
funcié, llavors els efectes de la lectura haurien d’explicar per que els humans
desenvolupem aquesta capacitat. Perd sabem que la lectura és un fenomen molt
recent, de manera que no pot haver sigut seleccionada com Wakefield pretén, siné
que probablement descansa en mecanismes que van ser seleccionats per altres
efectes. Si la lectura no és una funcié, llavors la dislexia no pot ser un trastorn.
Davant aixd, tenim tres eixides: la primera, considerar I'argument dels efeczes
no seleccionats com un argument fatal contra la teoria de Wakefield; la segona,
acceptar que la disléxia no és un trastorn, la qual cosa no ha d'implicar que no
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hagem de tractar-lo meédicament; la tercera—Ia via per la qual opta Wakefield—
considerar que, per a parlar de disfuncid, és suficient que els mecanismes que
possibiliten la capacitat de llegir —que si que tenen una funcié— no estiguen
funcionant correctament, encara que aquesta capacitat no siga una funcié. La
resposta de Wakefield (1999) és que la dislexia és un trastorn perque, encara que
la lectura no existeix com una funcié seleccionada evolutivament i, per tant, la
dislexia no pot consistir en la disfuncié d’aquesta, si que hi subjau una disfuncié
d’algun mecanisme seleccionat per a altres proposits. El problema és que sembla
plausible que moltes de les nostres funcions mentals siguen com la lectura, és a
dir, que facen Gs de mecanismes que van ser seleccionats per a altres proposits.
Estariem, per tant, davant una multitud de trets que manquen de funcié i, en
conseqiiéncia, de la possibilitat de no funcionar correctament. No és evident
fins a quin punt podriem donar explicacions com la de la dislexia —si és que
aquesta ens conveng— per a tots ells.

Altres critiques s’han dirigit cap a les dificultats practiques que hui dia
trobem a I'hora d’emprar el concepte de trastorn mental com a disfuncié
perjudicial, a causa dels pocs coneixements que tenim sobre la funcié biologica
en el sentit evolutiu (MURPHY 2006, 44). Si haguérem d’omplir les pagines
dels manuals psiquidtrics Ginicament amb aquells trastorns que sabem que
involucren la disfuncié d’un mecanisme mental, estalviariem, sens dubte,
enormes quantitats de paper (KINGMA 2013). Per a evitar aixd, Wakefield en
rebaixa les exigencies; de moment, encara que no en tinguem el coneixement
cientific, podem conformar-nos amb la intuicié per a inferir que certs
mecanismes van ser seleccionats evolutivament:

No és necessari concixer els detalls de I'evolucié o dels mecanismes interns
per a saber, per exemple, que els casos tipics de trastorns del pensament,
drogodependéncia, trastorns de lestat d’anim, disfuncié sexual, insomni,
trastorns d’ansietat, trastorns de I'aprenentatge, etc., sén fracassos d’alguns
mecanismes per a realitzar les seues funcions dissenyades; aixd és obvi per les

caracteristiques de la superficie (WAKEFIELD 1997, 256)

Una altra possible solucié —encara que indesitjable per a la majoria—
seria acceptar el revisionisme que sembla implicar la teoria de la disfuncié
perjudicial i assumir que moltes de les categories diagnostiques actuals no
apunten en realitat a trastorns mentals. Aix0 no ha de significar, per se, que
la psiquiatria no puga encarregar-se’n: senzillament, assumiriem que hi ha
problemes que apareixen a causa de les enormes diferéncies entre 'entorn en
el qual evolucionem i en el qual vivim actualment. Hauriem de preguntar-
nos, llavors, com mereixen ser classificades aquestes afeccions i quin tipus
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de tractament mereixen, si és que en mereixen algun. Podria argumentar-se
que, malgrat que no sén trastorns mentals, la psiquiatria té competéncia per
a tractar-los i alleujar el sofriment de qui els pateix, o senzillament, millorar
el funcionament normal huma. Segons el parer d’alguns, aquest moviment
mostraria com és d’irrellevant el concepte de disfuncié perjudicial, perque a
efectes practics tot seguiria igual: continuarfem tractant aquestes condicions
en tant que impliquen perjudicis i riscos, només que ara els hauriem posat un
altre nom (Borron 2007). Al nostre judici, per contra, el fet de posar-los un
altre nom seria un pas important, perque mostraria clarament que involucren
preferéncies i valors en un sentit fort, la qual cosa té un important impacte en
la seua legitimitat, aixi com en el seu tractament.

Siga com siga, malgrat totes les critiques que la proposta del trastorn
mental com a disfuncié perjudicial ha rebut, la veritat és que actualment aquesta
és la postura que gaudeix de major acceptacid, la qual cosa es deu, segons el parer
de molts, no al fet que siga especialment adequada, siné al fet que no comptem
amb cap proposta alternativa millor. Com ja avancavem, el mateix Wakefield
ha fet bon ts de la seua definicié de trastorn mental per a fer activisme en
contra de la inflacié diagnostica del Trastorn Depressiu Major, argumentant
que els criteris diagnostics que actualment recullen els manuals —tant el DSM-
5 com el ICD-10, encara que especialment el primer— estan confonent el
funcionament normal d’uns mecanismes mentals que van ser seleccionats per
a superar la perdua (els quals poden produir una intensa tristesa, perd sempre
amb finalitats adaptatives) amb un mal funcionament de tals mecanismes, que
en aquest cas s haurien tornat disfuncionals i mancarien ja, per tant, de funcié
adaptativa produint, ara si, una tristesa patologica o depressid.

PER A CONCLOURE

El debat sobre la definici6 de la malaltia o trastorn mental continua sense
estar resolt a hores d’ara. Encara que algunes de les preocupacions, tant dels
teorics de la medicina i la psiquiatria com de la societat en general, semblen
haver-se desplacat en les ultimes decades —de la malaltia mental greu als
trastorns que dificilment poden ser distingits de la normalitat—, la veritat
és que la quiestié nuclear sobre de quina norma es desvia la malaltia mental
continua estant en el cor dels interrogants que ens acuiten.

Donada l'expansié de la psiquiatria en les tltimes décades i, sobretot,
ingent augment del consum de psicofarmacs, avancar en el debat és de crucial
importancia perque té enormes repercussions practiques. Independentment
que puguem arribar a coneixer de manera objectiva el vessant biologic dels
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trastorns mentals —assumint que tal cosa existisca— el cert és que molt
dificilment podem dubtar que la medicina —i encara més la psiquiatria— és
molt més que el tractament d’entitats biologiques, perqué aquestes les pateixen
persones, inserides en una cultura particular, amb una subjectivitat que, sens
dubte, es veu impactada per 'experiéncia de la malaltia. La medicina, encara
que puga recolzar-se en la ci¢ncia de la biologia, no és merament ciencia,
siné que és eminentment una practica social. Per a concloure aquest treball,
ens agradaria portar a col-lacié una observacié que realitzen Ivana Markovd i
Germadn Berrios sobre la psiquiatria contemporania:

La naturalesa ‘anormal” de certs estats mentals i comportaments es determina
sobre bases que s6n estudiades per les ciéncies humanes (no per les naturals),
és a dir, en aquelles disciplines que tracten de comprendre les maneres en qué
els individus i les societats perceben, valoren i donen sentit al seu mén en un
moment donat. Una vegada que una conducta és demarcada com a anormal per
prescripcié social, les ciéncies naturals prenen el control i busquen associacions
entre ella i els estats i funcions cerebrals. En algun moment d’aquest procés, alld
anormal es converteix en patologic, és a dir, el seu significat és assumit per una
correlacié estadistica que mostra una connexié entre el comportament i una

localitzacié cerebral (MARKOVA i BERRIOS 2012, 222)

Aquests paragrafs contenen dues idees importants que voldriem remarcar:
en primer lloc, mostren com —almenys fins ara— per tal que el vessant de
la psiquiatria que descansa en les ciéncies naturals es pose en funcionament
—buscant, per exemple, correlats en forma de neuroimatge a un simptoma
mental— primer hem d’haver identificat aquest simptoma —certa conducta,
emocid, pensament, etc.— com a anormal; és només llavors que podem anar
a la recerca de la seua base biologica. En segon lloc, deixen entreveure que aci
el problema de fons es troba en I'etern contrast entre descripcid i prescripeid;
en aquest sentit, les ciéncies naturals només podrien descriure, mentre que
la prescripcié és terreny exclusiu de les ciéncies humanes. Es per aixd que,
encara que aconseguirem trobar aquelles descripcions tan desitjades en termes
evolutius sobre la funcié biologica que ens convenceren sobre quina era /z
intencié que tenia la naturalesa a 'hora de dissenyar cert mecanisme, aixi i tot,
seguiriem en el terreny de la descripci6 i res sThauria dit encara sobre com ha de
ser. Es més, segons la idea anterior, de fet només ens fixariem en com funciona
cert mecanisme en certes persones quan previament ja haguérem determinat
que alguna cosa —el seu comportament— no estava funcionant com ho hauria
de fer. La moralitat d’aix0 és que, per lloables que siguen les intencions dels
naturalistes que pretenen eliminar les giiestions de valor del si de la psiquiatria
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per tal que no puguen tornar a cometre’s abusos emparats sota la legitimitat
medica, la veritat és que estem obrint la porta a perills molt similars, perqueé de
nou estem caient en el mateix error: ocultar les qiiestions de valor que mouen
la practica medica i psiquidtrica, quan, per contra, hauriem d’esforgar-nos a
traure a la llum les qiiestions de valor que s’hi imbriquen per a poder reflexionar
i deliberar degudament.
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Julien CANAVERA 2018, Pensar problemdticamente. Ensayo sobre Gilles Deleuze,
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Foucault va dir que potser un dia el segle seria deleuzia. Aqueixa adverténcia
de Foucault pren un regust premonitori a la vista de les societats en qué vivim,
les quals s'assemblen cada vegada més a les que ja des dels anys 70 Deleuze
anticipava amb Guattari. Pero si el segle estd esdevenint deleuzia no ho és
tant perqué es puga trobar en Deleuze una mena de zelos de la filosofia, ni
tan sols que arribe a ser 'hegemonica, siné més bé perque se’ns fa impossible
comprendre les nostres societats sense fer-nos carrec de tota una serie de
problematiques que podriem anomenar “deleuzianes™: la relacié entre el poder
i el desig, el paper de la informacié en les societats digitals o I'esfondrament de
part de les institucions que havien regit la vida durant la Modernitat (la familia
nuclear i el matrimoni heterosexual, la fabrica com a centre de treball i el
treball material com a principal font de valor, etc.), alhora que n’han aparegut
altres de noves que han transformat la manera com existim i ens relacionem
(aparicié de les xarxes socials, la transformacié i deslocalitzacié del treball
fabril, la hiperconnectivitat a qué estem sotmesos, etc.).

Ara bé, la filosofia politica de Deleuze no es compren des de les teories
modernes del subjecte, I'accié i la intencionalitat, sindé que s'assenta sobre el
que l'autor anomena empirisme transcendental: un empirisme (ja que parteix
de l'experiéncia) en queé ja no és el subjecte, sin6 I'experiéncia real mateixa la
que imposa l'ordre i el sentit.

Aquest text, que ha publicat recentmentla Institucié Alfons el Magnanim,
ens serveix per accedir al pensament d’un dels filosofs del segle xx que més
vigeéncia conserva i que esdevé fonamental quan tractem de comprendre el
pensament politic a partir del Maig del 68. Pensar problemdticamente. Ensayo
sobre Gilles Deleuze, signat per Julien Canavera, es presenta com una introduccié
a l'obra del filosof frances que aspira a donar una imatge general del seu
pensament, recorrent les seues “multiples entrades i galeries”, i articulant els
distints problemes presents en el pensament deleuzia.

El treball de Canavera, forca documentat, consisteix a desplegar el pla
d’immanéncia deleuzia a partir del concepte de “vida”, present a Nietzsche i
Bergson, tal i com el repren 'autor a Différence et répétition, una immanencia
de si, mai tancada, que es troba en permanent esdevenir, i I'exposa a partir de
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quatre temes principals. En primer terme, la vida com a pla d'immanencia és la
instancia tltima a partir de la qual interpretar i valorar, ja que enclou la totalitat
del sentit, allunyant-se de les teories essencialistes hereves del platonisme; en
segon terme, trobem una exposicié de la imatge del pensament deleuziana
que fa incis en la critica al pensament natural i la intencionalitat, tractant de
mostrar el caracter triple del pensament: exterior, relacional i presubjectiu. Des
d’aci és un pas el que hi ha per presentar el subjecte com a interpretacié i com a
procés productiu; és el que Canavera fa al tercer capitol, presentant un subjecte
a la deriva com una instancia constantment arrossegada, d’'una banda a altra,
per les forces que el situen, I'ubiquen i el fan fulgurar com a resultat: un punt
de vista que sorgeix del Defora com a interpretacié. Finalment s’exploren les
temptatives de Bersgon i Nietzsche per tracar un nou concepte d’esdeveniment
i les conseqiiencies directes que presenta per a 'ontologia aquesta concepcié de
la temporalitat del Ser que confronta amb qualsevol temprativa de pensar-lo
com si fos donat tot d’'una, complet i tancat, idéntic a si mateix, mitjangant
el qual Deleuze tracta de desempallegar-se de concepcions normatives de la
filosofia, tot arribant a un lloc estretament vinculat amb el que proposava
Nietzsche per convertir la vida mateixa en una obra d’art.

Aquesta preseéncia de Nietzsche i Bergson és, a més a més, una constant
on retorna l'assaig per remarcar aquesta concepcié temporal del Ser de queé
Deleuze és deutor, i que li permet fugir d’aquesta concepcié representativa,
incapag de donar compte de la vida, per posar el focus d’atencié en 'esdevenir,
que es converteix, en aquest vitalisme deleuzia que Canavera presenta, en una
instancia central des de la qual es valora i d’acord amb la qual s’avalua.

Es aquest concepte de vida el que permet a Canavera fer-se carrec de la
major part dels problemes que aborda I'obra de Deleuze. La transcendéncia
instaurada pel platonisme i la seua inversid, la critica a la identitat dGltima del
Seramb el que és i a la imatge dogmatica del pensament, la mort —pero encara
no del tot— del subjecte, subjecte que esta sempre en crisi, que sempre deixa
de ser ell, que ara ja és només desig, i el desig mateix, tinic motor de la vida i
el pensament. Aixi Canavera presenta i proposa eixides al projecte de Deleuze
d’invertir el platonisme i de produir una nova imatge del pensament.

Al respecte del problema de la subjectivitat en el pensament deleuzia,
Canavera mostra, servint-se principalment de Différence et répétition (1968) que
la qiiesti6 de la mort del subjecte, tesi que pren forca a partir de LAnti-Edipe
(1972), i més encara a Mille Plateaux (1980), ja esta present en els primers
lineaments de la seua filosofia. No obstant aix0, trobem en I'aproximacié
que fa Canavera al pensament de Deleuze una revaluacié de la institucid.
Encara que el subjecte ocupa un lloc de terminal en el procés productiu (el
que podriem anomenar activitat genérica o simplement “vida”), aquest és una
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instancia sempre present, que sempre sorgeix amb la interpretacid, si bé com
a subproducte d’aquesta, en un lloc “actiu” de l'operacié del pensament, pel
que no podem descuidar-nos d’aquests processos que conformen la manera
com ens relacionem amb el mén. Es per aixd que es torna una tasca necessiria
la transformacié dels dispositius de produccié de subjectivitat i les tecniques
de govern, articulant noves formes de relacions de poder que permeten la
formacié de subjectivitats més aptes per a la vida.

Tot aquest problema ve reconstruit per Canavera a partir de les
lectures que fa Deleuze de Hume, Kant, Spinoza, Nietzsche i Simondon,
principalment, per mostrar els processos d’individuacié que es donen sota la
mascara del subjecte. D’altra banda, 'escassa presencia de la psicoanalisi en el
text, que queda relegada a un lloc periféric —pero compensada amb una amplia
exposicié de I'ontologia i de la subjectivitat—, ens permet preguntar-nos si,
com el propi Deleuze diu amb Guattari al respecte de Kafka, la psicoanalisi
és una influéncia determinant per al seu pensament o bé només 'empra com
quelcom que té al seu abast, que forma part del pensament de la seua ¢poca i
en relacié al qual pot expressar les seues idees, sense quedar determinat per una
influéncia estreta seua ni veure’s obligat a retre-li comptes.

A banda de totes aquestes qiiestions que hem considerat centrals, el text
de Canavera aborda amb exhaustivitat altres qiiestions que de primeres pot
semblar que ocupen un segon ordre d’importancia perd que és gracies a elles
que pot elaborar una cartografia del pensament deleuzia que, lluny de mostrar
una solucié facil i autocomplaent dels problemes que planteja, fa incis en la
complexitat i la profunditat que mostren. Aquesta voluntat de fugir de tesis
simplistes i reduccionistes del pensament de Deleuze converteixen I'estudi de
Canavera en un material sens dubte a tenir en compte en tasques de recerca
per accedir amb pas ferm al pensament del primer Deleuze —és a dir, el dels
monografics d’historia de la filosofia i de les seues dues grans obres anteriors a
la col-laboracié amb Guattari, que s'estén des de 1972 a 1993.

Una particularitat que caldria aci també ressenyar és 'excel-lent domini
de la llengua castellana que Canavera mostra en aquest assaig de prosa barroca
que, val a dir, de vegades es converteix en una fulla de doble fil per a lectors
no especialitzats, ja que de vegades no és senzill seguir el ritme proposat. No
obstant aix0 —i gracies, en part, a aixo0—, tot i 'atencié que arriba a exigir,
el text esta solidament articulat; de fet, entre les principals virtuts del text cal
remarcar aquesta harmonia que troben els distints temes dintre de I'assaig,
entrellacats de manera acurada i rigorosa, respectant & la lettre els textos
deleuzians, que estan ordits aci amb enginy i desimboltura, aixi com el gran
rizoma que produeix en l'interior de I'obra del parisenc, que queda aci oberta
als comentaris i travessada per les interpretacions que shan fet al respecte.
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Sense cap mena de dubte, es tracta d’'un material interessant que pot ser util
en diferents registres, per una banda com a introduccié general a I'autor, pero,
i no en menor mesura, també com una referencia a tenir en compte per als
estudis especialitzats, gracies a la solvencia amb la qual presenta el pensament
de Deleuze i el domini mostrat de les fonts.
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