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publication is the culmi-

nation of a two-decade

odyssey, a journey that

would have been impos-
sible without the profound generosity
and commitment of a global network of
collaborators. We extend our deepest gra-
titude to the diverse individuals and
groups who moved beyond the narrow
confines of their disciplines to help us
"Reimagine Resistance" and forge the
new paradigm of "Dancing with Bacte-

ria-.

We are profoundly grateful to the scientists
and medical researchers—including mi-
crobiologists, evolutionary biologists, im-
munologists, and neonatologists—who
provided the rigorous scientific foundation
for this work. Their insights into the mi-
crobiome, the social intelligence of bac-
teria, and the ecological nature of the
human body were instrumental in dis-
mantling the pervasive war metaphor.

Our journey was equally guided by the
vision and creativity of artists. Musicians,
dancers, photographers, painters, and
potters served as essential guides, using
the universal language of art to make the
invisible microbial world visible. Through
performances, exhibitions, and collabo-
rative projects, they transformed fear into

awe and helped us feel the reality of our
microbial partners.

We owe a significant debt to the Indige-
nous peoples and traditional healers,
particularly from the Andean region,
whose ancestral wisdom regarding Su-
mak Kawsay (Buen Vivir) and Pachamama
(Mother Earth) resonated deeply with mo-
dern scientific revelations. Their philo-
sophy of harmony and balance provided
the spiritual and ecological framework
necessary to understand antibiotic resis-
tance as a symptom of a larger rupture in
the web of life.

We also acknowledge the vital contribu-
tions of agroecological producers and far-
mers, who demonstrated the practical im-
plications of this paradigm shift in our
food systems, viewing the soil not as a
resource to be mined but as a living skin
to be nourished. Finally, we thank the
children and teachers whose imaginative
stories and curiosity reminded us that
the future of health lies in replacing the
"monsters under the bed" with a respect-
ful dialogue with the invisible world.

To everyone who contributed through dia-
logue, research, performance, or pro-
test—thank you for stepping onto the
floor and joining this dance for life.
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DEDICATION

to the invisibles—
human and
microbial...



20 years dancing with the invisible

About the Authors: Mary, Satya, Arturo and Klever

book was born from a dance
.|-H|S with words that began more
than twenty years ago, when
its authors, from different geographies,
cultures and trajectories, came together
with a common quest. To understand the
principles that sustain the fabric of life.

In that initial phase, Arturo Quizhpe, an
Ecuadorian pediatrician; Mary Murray, an
Australian pharmacist; Satya Sivaraman,
a communicator from India; and Kléver
Calle, a Cuenca activist, consolidated
through dialogue, a joint effort that mani-
fested in countless research projects, in-
ternational meetings, publications, works-
hops and discussions with indigenous
peoples and communities.

But, beyond the projects and agendas,
they built a synchronous and harmonious
team, capable of embracing differences
like someone learning to dance —adjus-
ting their step—, listening to the other’s
rhythm, moving flexibly according to the
moment and circumstances, understan-
ding that these differences were the key
to reimagining the relationship with mi-
crobes, antibiotics and health from a mul-
tidimensional approach.

Weaving the Dance

Arturo Quizhpe, current director of ReAct
Latin America and pediatrician, has di-






rected his work with a deep ethical res-
ponsibility. In his clinical practice he fa-
ced the death of children from preventa-
ble infections and the lack of safe water
and basic care, experiences that transfor-
med his understanding of medicine. Since
then, he has conceived his work not only
as a technical exercise, but as a way of
understanding the complexity that defi-
nes each patient, the communities and,
in a broader sense, their link with the mi-
crobial world. That perspective marked
his teaching at the University of Cuenca
and his subsequent career as a dean, re-
searcher and regional health leader. His
research was focused not only on the pro-
duction of scientific evidence, but on the
need to consolidate, from concrete expe-
riences, a dignified science in the service
of life.

Meanwhile, on another continent, Mary
Murray was studying the cycle of medica-
tions: how they circulate, how they are
used and how, sometimes, they are mi-
sused. Pharmacist and doctor in cultural
psychology, she was president of the In-
ternational Society to Improve the Use of
Medications (ISIUM), promoting dialo-
gues, networks and initiatives that today
support fundamental global debates on
antibiotic resistance. Mary recognizes the
extraordinary power of antibiotics —one
of the most brilliant discoveries of modern
medicine— but she also sensed their li-
mits when stripped of the natural world
that inspires them. Because antibiotics

did not emerge against life, but from life
itself: from fungi, from soil, from millen-
nia-old microbial interactions. In herrole
as an artist, she painted to understand
what the evidence could not explain. Her
friends often say —not without reason—
that she is an artist disguised as a phar-
macist or a pharmacist who refuses to
stop looking at the world through the eyes
of an artist. Between colors and pharma-
ceutical policies, she refined the certainty
that health cannot be reduced to the logic
of the market or the “war” against micro-
bes.

For his part, Satya Sivaraman, from India,
walked along another path that ended
at the same intersection. Health commu-
nicator, philosopher, writer, he gradually
became a “translator of worlds”, jumping
like a bacterium from one side to the
other between the folds. A self-declared
friend of the invisible —both microorga-
nisms and historically excluded peo-
ples— he suspected that the dominant
narrative had oversimplified the mystery
of life. With almost bacterial patience,
he fermented ideas, questioned certain-
ties of hegemonic medicine and remin-
ded us that microbes are not enemies by
nature: they are part of the fabric that
constitutes us.

And then there is Kléver Calle, who talks
about health from the perspective of the
rivers. A communicator and water activist
from Cuenca, he feels himself to be flo-



wing water. For him, caring for water is
caring for all forms of life, including the
invisible ones. He practices integrity as
a form of spirituality. A passionate com-
municator of the details and human side
of science, he loves all living creatures
and celebrates life with slow, careful de-
votion, from the love of communities, of
trees, of rivers, of dogs and bacteria. He
knows, like Arturo, that many diseases
begin where water is contaminated;
knows, like Mary, that an antibiotic can
save many lives but can also condemn
many others when there is no balance;
He senses, like Satya, that the problem
is deeper and requires a new metaphor
to be explained.

A Metaphor for Our Times

The authors of this work come from diffe-
rent geographies —Asia, Oceania and La-
tin America—, speak different languages
and have disciplines and trajectories that
are apparently distant from each other.
And yet, they share a point of conver-
gence: the questioning of a biomedical
paradigm formulated in terms of war, era-
dication and combat against bacteria, a
logic that not only defines the human re-
lationship with the microbial world, but is
also projected into the social sphere
through the invisibility and exclusion of
people and entire communities.

They met in spaces such as the People’s
Health Assembly and in multiple dialo-
gues of the global health movements. Bet-
ween long, informal conversations over
coffee, they forged a deep friendship that
extended across years and borders, they
understood that antibiotic resistance was
more than a medical problem. It was the
symptom of the breakdown of balances:
between humans and nature, between hu-
mans and bacteria, between market and
care, between scientific knowledge and
ancestral wisdom. From there the meta-
phor of Dancing with Bacteria emerged,
to express their love for the invisible: both
bacteria and excluded peoples. A new pa-
radigm that meant abandoning the lan-
guage of war to recover a poetic language
that gave a broad and deep meaning to
the interrelationships that underlie the
web of life.

Between stories, art, medicine, science,
activism and philosophy, they founded
the International Reimagining Resistance
Group to dance with the invisible, to en-
gage in dialogue about their concerns. Be-
cause to dialogue is to make the word
dance. And when the word moves from
one voice to another, it reveals before our
eyes the multicolored fabric of life that
sustains us. This book is the result of that
dance, which, after twenty years, found
its voice and its flow within these pages

Jennifer Monsalve
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it possible to reimagine re-

sistance? By what criteria do

we define that some forms

of resistance are healthy and
others are not?

These questions drove the journey that Ar-
turo, Mary, Satya and Kléver share with
us, four undisputed leaders in the cons-
truction of a healthier society which reco-
vers the understanding of the indispen-
sable network of diverse relationships that
sustains, from the microbial dimensions,
the web of life.

For those of us who have been following
the work of these ‘Four Musketeers”, mo-
bilized for noble causes, in permanent se-
arch for building knowledge to sustain the
loving, cooperative and supportive rela-
tionships that sustain us, it is not news to
learn about this new book. Like a log, it
allows us to accompany them (through its
pages) on the journey they have taken
over the last 20 years, trying to contribute
to the creation of a science and a society
that can overcome the violent discourses
(and paradigms) of wars that have perme-
ated the languages and practices of aca-
demies, politics and current societies, and
thus give birth to a new paradigm of coo-
peration, solidarity and the visibility of the
invisible.

Throughout this entire work, we are invited
to encourage ourselves to look with diffe-
rent eyes, to move away from the places
from which we have learned to see the
world, to rediscover it with new perspec-
tives, aware that these should not be de-
finitive either, but, neither more nor less
an encouragement to permanently walk,
to not remain immobile, as in Utopia.

And maybe it’s about that, reimagining
everything! To transform resistance into
fertile territories to germinate a new sup-
portive, loving society, based on a para-
digm of care that sustains the enabling
relationships of Life. Reimagining Resis-
tance - A Journey in Creative Disruption is
a call to take the leap towards the immen-
sity of the unprecedented, which we can
make possible, collectively!

Prof. Damian Verzeiiassi

Director of the Institute of Socio-Environmental
Health (InSSA, Spanish acronym)

Faculty of Medical Sciences
National University of Rosario

Former Director of the Medicine Career
National University of the Southern Chaco
Argentina



PRCLOGUL

this book in terms

of historicity - of

the process that

gave rise to the
metaphor “Dancing with Bacteria’ - allows
us to achieve a holistic understanding of
how a group of people managed to become
a reproductive channel of a biocentric force
that runs through our vital system. These
pages invite us to imagine human beings
not as conquerors of the microbial world,
but as guardians of the ways that care for,
heal and remedy the Earth, recovering the
course towards a full life and retracing the
pathogenic detour that led us to the con-
temporary global polycrisis.

This book helps us understand the impor-
tance of microbes on the evolutionary
scale of our own subjectivity, of our way
of being and thinking about the world. So-
called “Antimicrobial Resistance” is not a
natural fact but a category constructed by
human intellect, which reduces our ability
to recognize ourselves as part of that evo-
lutionary scale. We cling to it because we
do not yet know how to inhabit another
paradigm, although we sense that time is
running out and that we are losing a his-
toric opportunity to contribute to the com-
munity of organic life on the planet.

From that fertile discomfort, the book pro-
poses that we overcome simplifying di-

chotomies - good microbes and bad mi-
crobes, friends and enemies - and question
the illusion of control that sustains the
idea that order is restored by eliminating
what we define as a threat. It confronts us
with a medical and scientific practice that,
by seeking isolated microbial causes or
solutions based on eradication, end up
reinforcing the imbalances that the system
itself responds to adaptively through re-
sistant diseases. Resistance does not ap-
pear here as an anomaly, but as an ex-
pression of the intelligence of life.

Throughout these pages, contemporary
microbiology dialogues with knowledge
that was historically displaced: ecology,
art, philosophy, indigenous knowledge,
community experiences. Scientific evi-
dence about the social intelligence of bac-
teria - their ability to communicate, coo-
perate, make decisions, and adapt - is not
presented as technical curiosity, but as an
invitation to rethink our own forms of so-
cial organization. Life persists not through
unlimited competition but through net-
works of cooperation.

But this book doesn’t stop at science. It
calls upon art as an indispensable lan-
guage to imagine what we are still afraid
to inhabit. The chapters dedicated to ar-
tistic practices are an open door: they
allow us to stop looking “through the key-



hole” and encourage us to enter. There,
the boundaries between art and science
blur, and in the shared fascination with
the microbial world, the deep intercon-
nection between the human and the non-
human becomes visible.

This journey finds a particularly powerful
anchorage in Latin America, where the
emancipatory struggles of indigenous pe-
oples gave shape to the concept of Sumak
Kawsay, translated not as ‘good living’ but
as Full Life: a form of existence based on
harmony between the human community
and all other forms of life, visible and in-
visible. From this perspective, science can-
not be separated from the love of life or
the restoration of balance. The Earth does
not belong to us; we belong to the Earth.

That the collective work of ReAct Latin
America and the International Reimagi-
ning Resistance Group, continued for more
than two decades, shows that this para-
digm shift is not a theoretical abstraction.
It is embodied in territories, networks, in
schools, in gardens, in hospitals, in mee-
tings where citizens participation, social
and environmental health and ecological
justice are intertwined. Resistance stops
being an enemy to defeat and becomes a
teacher with whom to learn.

But these powerful collectives are sustai-
ned by the supersensible thread of the
‘other possible world' that the authors of
the book knew how to intuit, feel and bring
in their ideas to metaphors and concrete
actions for 20 years. They were tutors, gui-
des, attimes shamans, of those construc-

tive forces, which this book narrates
through a heartfelt chronology of kno-
wledge-sharing gatherings and verifiable
scientific milestones.

Forthose of us who practice medicine, the
bookis an invitation to explore, each per-
son in their daily practice, a complex way
of understanding AMR, and all diseases:
that the social, environmental, political,
cultural and spiritual determinants mark
our bodies and are embodied in our life
stories.

As we close this book, it is clear that Rei-
magining Resistance was never just an
academic exercise or a critique of medical
language. It was - and remains - a prepa-
ration for a necessary transformation in
the way we inhabit the planet. But disco-
vering the metaphor of Dancing with Bac-
teria is just the first step. The real cha-
llenge is to learn the steps of that dance
and encourage ourselves to practice them,
every day, in our clinical, political, pro-
ductive and everyday decisions.

Silvana Figar

MD. Internal Medicine specialist (UBA); MSc.
Epidemiology (LSHTM); PhD. Social Sciences
(FLACSO)

Coordinator Research in Population Health SI
Italian Hospital University

Chief, Epidemiology Section, Clinical Medical
Service

Adjunct Researcher IMTIB-CONICET

Buenos Aires, Argentina



INTRODU'CTION

compelling story about its

relationship with the mi-
crobial world: a story of war. It is a narra-
tive steeped in the language of battle,
where bacteria are "invaders," antibiotics
are "magic bullets," and health is a for-
tress to be defended at all costs. This mar-
tial paradigm has undoubtedly saved mi-
llions of lives, driving the 20th-century
revolution in public health and medicine.
Yet, as we stand on the precipice of a
"post-antibiotic era," facing the global cri-
sis of Antibiotic Resistance (ABR), it has
become increasingly clear that this story
is no longer sufficient. It may, in fact, be
part of the problem.

over a century, humanity
FU has told itself a singular,

The document that follows, Reimagining
Resistance - The Journey, chronicles a two-
decade-long odyssey undertaken by the
International Reimagining Resistance
Group (IRRG). It is an exploration that be-
gan with a simple, disruptive question: If
"resistance” is a virtue in social move-
ments—the act of an underdog fighting
for survival—why do we view it solely as a
catastrophe when exhibited by the oldest
forms of life on Earth? Why is our primary
medical strategy "anti-biotic," or literally
"against life," when life is exactly what we
seek to preserve?

The narrative challenges the dominant
biomedical framework that views ABR so-
lely as a failure of pharmaceutical tech-
nology or a lack of compliance. Instead, it
proposes a radical shift in perspective,
moving from a metaphor of eradication to
one of negotiation, balance, and coexis-
tence. We call this new paradigm "Dancing
with Bacteria."

The journey to this new metaphor was not
linear. It was forged in the vibrant inter-
section of three distinct rivers of thought:
the latest revelations in evolutionary mi-
crobiology, the ancient ecological wisdom
of Indigenous peoples, and the transfor-
mative vision of the arts.

From the scientific frontier, we engaged
with researchers who have challenged the
view of bacteria emerging from the "germ
theory" dogma of the 19th century. The
discovery of the microbiome has revealed
that we are not individuals fighting off a
hostile world, but "superorganisms"—
vast, walking ecosystems where human
cells are outnumbered by bacterial ones.
Science now tells us that bacteria possess
"social intelligence," communicating, co-
operating, and maintaining the planetary
cycles that allow us to breathe and eat.
As the late Nobel laureate Joshua Leder-
berg argued, the "war metaphor" blocks



our understanding of this reality. We are
learning that infection is often a normal
state of the human body, and that disease
arises not just from the presence of a mi-
crobe, but from a breakdown in the eco-
logical balance—a balance often disrupted
by the very chemicals we use to "sanitize"
our world.

Crucially, this scientific reawakening found
a profound resonance in Latin America,
particularly within the concept of Sumak
Kawsay or Buen Vivir. Rooted in Andean
indigenous cosmogony, this philosophy
teaches that health is not merely the ab-
sence of infirmity, but a state of harmony
with Pachamama (Mother Earth). Through
the lens of Buen Vivir, the crisis of anti-
biotic resistance is revealed as a symptom
of a larger spiritual and ecological ma-
laise—a rupture in our relationship with
the web of life. It challenges us to see that
we do not own the Earth; we belong to it.

To bridge these complex scientific and phi-
losophical worlds, the IRRG turned to the
universal language of art. As documented
in these pages, artists—musicians, dan-
cers, photographers, and potters—be-
came essential guides in making the invi-
sible visible. Through projects like
"FotoResistencia" and "The Caravan for
Life and Bacteria," art ceased to be a mere
tool for public health messaging and be-
came a method of inquiry in itself. It allo-
wed communities to feel the reality of the
microbial world, transforming fear into cu-
riosity and revulsion into awe. It was
through dance—a medium of rhythm, fle-
xibility, and partnership—that the new me-

taphor emerged. Unlike war, which seeks
avictor and a vanquished, a dance requi-
res listening, responding, and moving in
concert with a partner, even a potentially
dangerous one.

This document serves as both an archive
and a manifesto. It details how these
ideas were taken out of the abstract and
into the streets, schools, and farms of
communities across the globe, from
Cuenca, Ecuador, to Chiang Mai, Thailand.
It highlights the voices of children who
imagine bacteria as characters in a story
rather than monsters under the bed, and
farmers who see the soil not as a resource
to be mined, but as a living skin to be nou-
rished.

Ultimately, Reimagining Resistance invites
us to sign a peace treaty with the microbial
world. It culminatesin a "Love Letter from
the Invisibles," a plea from both the un-
seen microbes and the unseen human
masses—the poor, the workers, the indi-
genous—to the world’s leaders. It argues
that the violence we inflict on the micros-
copic world mirrors the violence we inflict
on the vulnerable in our own societies.

Asyou read on, you are invited to suspend
the reflex of fear that has conditioned our
response to the invisible world. We invite
you to step onto the floor and learn the
steps of a different kind of survival—one
that recognizes that in the vast, intercon-
nected web of existence, we cannot des-
troy the "other" without destroying our-
selves. Itis time to stop fighting. It is time
to start dancing.






How the journey began

Two decades ago, when we started working on antibiotic resis-
tance the dominant discourse was entirely about the looming
threat it posed to the world of modern medicine. Resistant micro-
bes, the narrative went, were severely lowering the effectiveness
of antibiotics and this was due to the indiscriminate use of these
miracle drugs. If the trend continued the world would enter the
‘post-antibiotic era’ and many modern medical procedures and
public health would face calamitous consequences. Millions could
potentially die from untreatable bacterial infections in future.

While the description of the negative impact of antibiotic resis-
tance and as a critical global health issue resonated with us,

This edited photo, used by ReAct in its early activities, reveals a biomedical con-
ception of antibiotic resistance, centered on human health. IMAGE SOURCE:
ReAct EUR



the question for us was whether the fra-
ming of the problem and solutions pre-
sented were adequate to deal with the
problem.

What really intrigued us at that time was
the use of the word ‘resistance”™ —a term

we have usually encountered in non-me-
dical contexts— in social, political and le-
gal ones. Coming from a background of
health activism, resistance to us always
had a positive connotation and essentially
evoked the image of an underdog defen-
ding territory or fighting for survival.

\iIVATEL PRO bE
Bﬁ_tTERIAs

The banner reads “LONG LIVE THE BACTERIA STRIKE”. ILLUSTRATION: FABIAN PATINHO

1 Sivaraman S. The Tao of antibiotic resistance [Internet]. Uppsala (Sweden): ReAct; [cited 2026 May 27]. Available from:
https://www.reactgroup.org/uploads/what-we-do/the-tac-of-antibiotic-resistance.pdf



Even more puzzling was the use of ‘resis-
tance’ along with the term ‘antibiotic’,
which means — ‘against life’. Resisting so-
mething that was ‘against life’ we thought
should be the most normal thing to do-
and that too for bacteria, which are the
oldest known form of life on Earth. As a
consequence, we could not but begin to
sympathise with the bacteria - for resis-
tance to us was a virtue even though ‘an-
tibiotic resistance’ did currently have
many negative implications for the health
of human beings.

This perspective was not about belittling
the threat to human life by bacterial epi-
demics. It was really questioning the way
the world of medicine had chosen to tell
the history of human interaction with mi-
crobes. A story that is written largely in
terms of all the tragic encounters and ra-
rely in terms of the positive role played by
microbes in the sustenance of life on our
planet.

Some of the questions that arose at that
time about the framing of antibiotic resis-

Nineteenth-century lithograph depicting the plague in Florence in 1348 (unknown
author).



Engraving of the plague doctor titled “Der Doctor Schnabel von Rom” (“The Be-
aked Doctor of Rome”) by the German artist Paul First. Published around 1656.
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tance for us were very fundamental ones.
For example, given the fact that many in-
fectious diseases in human history have
been driven by increased proximity to do-
mesticated animals, expanding urbaniza-
tion, poor living conditions, changing li-
festyles and the consequent lowering of
natural human immune systems, are not
antibiotics then a mere quick fix to pro-
blems that arise from drastic human mo-
dification of the globe’s ecology? A des-
perate attempt to correct in a very short
time what has gone wrong over several
millennia??.

Could antibiotic resistance be a metaphor
for and even closely related to the imba-
lances we see in use of other valuable re-
sources around the world today? Fossil
fuels are an obvious example of how the
abuse of another important resource is
threatening life on Earth by accelerating
global warming. Similarly, is the misuse of
antibiotics a subset of the larger pheno-
menon of overuse of a large variety of toxic
chemicals in our daily lives and surroun-
dings that impacts our health negatively?

2 Willis LD, Chandler L. Quick fix for care, productivity,
hygiene and inequality: reframing the entrenched pro-
blem of antibiotic overuse. BMJ Glob Health.
2019;4:001590. doi:10.1136/bmjgh-2019-001590.



And, why did the terminology of modern
medicine draw so heavily from the dic-
tionaries of war- with the use of terms
such as ‘magic bullets’, ‘invasion’, ‘eli-
mination’ or for that matter ‘resistance’?
The language of "fighting" pathogenic
bacteria, with antibiotics as "weapons"
in this "battle," seemed to miss some-
thing fundamental about our relations-
hip with the microbial world. It was a
black and white world of ‘Us against
Them’, with little room for any nuances
or understanding the complex ways in
which bacteria play a crucial role in the
survival of all life forms. And obviously
this metaphor was not particularly useful
in helping humans preserve their anti-
biotics, otherwise there would be no
need to talk about antibiotic resistance
as a global threat at all.

Lastly, given the fact that microbes are
so clever and successfully resist the best
of our efforts to eliminate them — is it
possible we can actually learn something
from them? And can we imagine a future
situation where we can coexist with mi-
crobes without constantly trying to Kkill
them or provoke them into killing us?

A penicillin advertisement (South Carolina, United States, 1940s). IMAGE SOURCE:
UNITED STATES PUBLIC SERVICE

Villain microbes. ILLUSTRATION: Vilma Vargas/ReAct LA
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Dr. Ehrlich's Magic Bullet is a film that portrays the development of an early antimicrobial drug known as
Salvarsan at the beginning of the 20th century. The film depicts the search for the “magic bullet,” a drug
capable of eliminating pathogenic microorganisms without harming the patient. Due to its toxicity and

lack of effectiveness, Salvarsan was replaced by penicillin in the 1940s.

Critiquing the bio-medical
approach to health

Asking these basic questions led us to
doubt whether a complex phenomenon
like antibiotic resistance could be unders-
tood solely with a narrow, biomedical ap-
proach.

For example, the standard advice offered
to people to deal with antibiotic resistance
was to use antibiotics ‘only when needed’,
not to self-medicate, to see a doctor and
follow instructions from medical profes-
sionals. While the message on its own is
fine, it fails to resonate in many parts of
the world because itignores social or eco-
nomic contexts in which people live, their



belief systems or a whole lot of other fac-
tors that shape health-seeking behaviour.
Also, for people living in the poorest parts
of the world, who have little access to an-
tibiotics it doesn’t make much sense to
hear about restricting its use.

The messaging was also very top-down,
designed by experts without any partici-
pation from patients or the lay public. Wi-
thout understanding the ordinary citizen’s
priorities, expectations or explaining how
antibiotic resistance connects to their
daily lives, the conversation would always
remain confined to small groups of medi-
cal professionals or scientific researchers.

Another problem with the response to an-
tibiotic resistance, twenty years ago, was
that it too narrowly focused around priori-
ties of human health. It has been only
around a decade since the concept of One
Health emerged as a response to emer-
ging zoonotic diseases and was adapted
by the AMR community to integrate hu-
man, animal and environmental health.
While this is a positive development it is
still inadequate in the light of two signifi-
cant developments — a virtual revolution
in understanding of the world of bacteria
through recent research on the micro-
biome and microbial ecology and our gro-
wing awareness of the link between cli-
mate change, food systems and how the
health of the planetitselfis deeply intert-
wined with human and animal health. This
called for the search, discovery, and vi-
sualization of the interrelationships, in-

terconnections, and interdependence bet-
ween all forms of life, between the visible
and the invisible.

It was in the context of all these questions
and doubts that we first conceived the
idea of ‘Reimagining Resistance’ with a
seemingly straightforward mission: to un-
derstand antibiotic resistance more de-
eply and develop responses that would

The Ecuadorian boy Anthony Hernandez used to
put a face mask on his puppy to protect him from
COVID-19 whenever he went out on his bicycle to
run errands. “They are like us,” he explained to
CNN. “They have the same rights as we do.” Capti-
vated by his profound wisdom, Colombian artist Ed-
gar Humberto Alvarez paid tribute to him with this
clay sculpture.



lllustration from the International Gathering on Water, Food, and Antibiotics
from the Mother Earth-One Health perspective, held in Cuenca under the motto
“Discovering interrelationships, collectively weaving solutions” (2025).
ILLUSTRATION: Gisselle Castillo

be far more effective, participatory and
sustainable in the long run. And to do this
we needed to go beyond the world of me-
dicine and the slogan required was to ‘le-
ave no one behind’.

The International
Reimagining Resistance
Group (IRRG)

In the initial phase of its evolution ‘we’
included collaborators from diverse back-
grounds—a journalist, a film actor cum
ecological activist, a respected paediatri-
cian and a pharmacist-artist skilled in
cross-cultural facilitation, all of whom had
initially come together first under the um-
brella of the People's Health Movement.
They brought the understanding of health
in its widest social, economic, environ-
mental, cultural, and political context, as
part of their work for the newly established
ReAct, catalyst global network set up, with
support from the Swedish aid agency
Sida, to foster concerted global action on
antibiotic resistance.

The International Reimagining Resistance
Group (IRRG), consisting of both current
and former members of ReAct, was born
subsequently as an informal platform to
take these ideas forward. The idea of ‘Rei-
magining Resistance’ found great support
within ReAct Latin America, a node of Re-
Act, where the key people involved already



had deep roots in alternative ways of loo-
king at medicine, health and ecology.

While ReAct as a global network focused
on antibiotic resistance at the policy and
scientific level ReAct Latin America and
the International Reimagining Resistance
Group fostered rich dialogues and creative
activities across the globe grounded in
community participation, cross sectoral
action and collaboration across different
types of social movements.

Over the years, since its formation, the
group has involved dozens of people from
across the globe — painters, musicians,
dancers, poets, theatre professionals;
academics and researchers including im-
munologists, evolutionary biologists, mi-
crobiologists, clinicians, allied health pro-
fessionals, sociologists; indigenous
communities, food producers, environ-
mentalists, womens’ networks, commu-
nity organisations, and rights activists —
everyone who had something to contri-
bute to dealing with the problem of anti-
biotic resistance.

Role of Indigenous Wisdom
and ‘Buen Vivir’

The special role played by both individuals
and groups working on health and envi-
ronmental issues in Latin America in the
Reimagining Resistance journey needs to
be explained further.

Historically, Latin America has been a re-
gion in flux, marked by indigenous peo-
ples, social movements, socially cons-
cious academia and art. The questions
raised by the IRRG resonated deeply with
these movements, in particular with the
call of indigenous peoples from the An-
dean region, for harmony with Pacha-
mama (Mother Earth).

For several decades in Ecuador, Bolivia,
Perd, Guatemala and other Latin Ameri-
can countries, the emancipatory, anti-co-
lonial struggles of indigenous peoples
had resulted in the development of the
Sumak Kawsay concept. Although Sumak
Kawsay has been translated from the in-



digenous Kichwa into Spanish as Buen
Vivir, the preferred translation is ‘Full
Life’, which is achieved by cultivating har-
mony within the human community, and
between the human community and all
other forms of life in nature, both visible
and invisible. From this perspective there

. c*‘

was a need for a science infused with a
love of life; one that bases its action on
the restoration of balance and harmony,
and that emphasizes the role of human
beings as part of nature. The Earth does
not belong to humans; we belong to the
Earth.
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Susana Reyes, like the wind, dancing at the Ceremony of Indigenous Peoples, held on Sunday, June 17, 2005,
at the Kurikancha of Pumapungo (Cuenca, Ecuador). PHOTO: People's Health Movement — Latin America



The Second People’s Health As-
sembly, held in the city of Cuenca,
Ecuador in 2005 had ‘Voices of the
Earth’ as its main theme, focusing on
the Sumak Kawsay principles and the
tradition of Latin American social me-
dicine. It also built on the ‘Voices of
the Unheard’ from the First People’s
Health Assembly in Bangladesh in
2000, which had emphasized grass-
roots experience and the social-poli-
tical context of people’s health.

The People’s Health Assembly in
Cuenca also focused on struggles
for community health through repre-
sentatives from almost 100 coun-
tries, including many musicians and
artists. Drawing from the cosmovi-
sion of indigenous peoples from
around the world, the Assembly cul-
minated in the Statement of the Na-
tive Peoples of the World. This called
for taking care of the health of the
most fundamental living being we
know - Mother Earth herself.

Allthese developments played a cri-
tical role in shaping the concept of
Reimagining Resistance, which ex-
panded well beyond the lens of mo-
dern natural sciences to include tra-
ditional and more diverse
viewpoints of health, medicine and
ecology.

3 Hamlin Zfiga M, Quizhpe Peralta A. Voices of
the Earth: from Savar to Cuenca [Internet].
Cuenca (Ecuador): Imprenta Monsalve Moreno;
2007 [cited 2026 Jun 7]. Available from:
https://drive.google.com/file/d/1zbp0B5TrMeAy
9AKX9A_xBEz8SJPYc8o_/view

Daniel Berrezueta (Ecuador) and Gary Simon Jagamarra (Australian healer) at the Ce-
remony of Indigenous Peoples. PHOTO: PEOPLE’S HEALTH MOVEMENT - LATIN AME-
RICA



Manyama Nyambasi (Tanzania) and Ruth Espinosa (Ecuador)

dance hand in hand at the March for the Glo-

balization of Solidarity and Dignity during the 2nd People’s Health Assembly (Cuenca, 2005). PHOTO:

MARIA JOSE MARQUEZ

Challenges

Reflecting on 20 years of activity to un-
derstand ABR more deeply, one can say
that the challenges we faced at that time
were basically the following:

1. Understanding the problem of ABR
across not just animal, plant, human
and environmental health but in terms
of its social, political and cultural de-
terminants and also at the larger level 4.
of planetary health.

2. Breaking the dominant paradigm in me-
dicine that was contrary to the ethics

of life, through comprehensive and in-
tegrative dialogue and to shift it away
from fearand a focus on disease, death
or injury to an assertion of life and its
sustenance.

. Finding an alternative to the metaphor

of war that could capture the interrela-
tionships between the visible and the
invisible world more accurately.

To go beyond the narrow concept of
bio-medical health and highlight the
need for CARE as a strategy to preserve
the health of the planet and all those
who inhabit it, human and non-human.



Spoiler Alert!

Of all these challenges the toughest one
was to come up with an alternative to the
war metaphor in medicine. It was very
deep rooted in the medical and public
imagination as an appropriate way of
describing human interaction with bac-
teria and other microbes. Finding an al-
ternative would have to meet the criteria
of being scientifically more accurate; it
would also have to be something easy
to understand by wide cross-sections of
people.

The good news is that we did find an al-
ternative metaphor to war —in ‘dance’—
and thus was born the concept of ‘Dan-
cing with Bacteria’. It has been an exci-
ting journey through the worlds of
science, art, ecology, social justice, tra-
ditional, modern worldviews and invol-
ving hundreds if not thousands of parti-
cipants and contributors. How we arrived
at this new metaphorto describe human-
microbe relations and its implications for
not just work on antibiotic resistance but
for human societies themselves is what
the rest of this book is all about.




CHAPTER 2




Germs’-eye view of infection

Ourintuitions found solid scientific backing in 2006 when the US
National Academies of Medicine published results from a works-
hop called "Ending the War Metaphor: The Changing Agenda for
Unravelling the Host-Microbe Relationship"4.

Papers presented at this landmark workshop recognized the bre-
adth and diversity of host-microbe relationships beyond ‘those
relative few that result in overt disease’. The central theme of this
workshop was influenced by an essay Joshua Lederberg published
in 2000, called Infectious History which called for "a more ecolo-
gically informed metaphor, which includes the germs'-eye view
of infection".

In this essay, Lederberg envisioned the future of humanity and
microbes as "episodes of a suspense thriller that could be entitled,
‘Our Wits Versus Their Genes’. According to him, “One lesson to
be gleaned from this co-evolutionary dynamic is how fitful and
sporadic human evolution is when our slow and plodding genetic
change is pitted against the far more rapidly changing genomes
of microbial pathogens”.

4 Institute of Medicine (US) Forum on Microbial Threats. Ending the war metaphor: the
changing agenda for unraveling the host-microbe relationship [Internet]. Washington
(DC): National Academies Press (US); 2006 [cited 2026 Jun 1]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK57071/

5 Lederberg J. Infectious history. Science. 2000;288(5464):287-93. doi:10.1126/science.
288.5464.287
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Institute of Medicine. 2006. Washington, DC: The National Academies Press.

He saw the key starting point as recogni-
zing the ecological fact that humans, ani-
mals, plants and microbes live together
on the planet, and are a collective living
system.

“Consider that microbes occupy all of our
body surfaces. Besides the disease-en-
gendering colonizers of our skin, gut, and
mucous membranes, we are host to a po-
orly catalogued ensemble of symbionts to
which we pay scant attention. Yet they are
equally part of the superorganism genome
with which we engage the rest of the bios-
phere.”®

In his view, perhaps one of the most im-
portant changes we can make is to super-
sede the 20th-century metaphor of war for
describing the relationship between peo-
ple and infectious agents.

6 Lederberg J. Infectious history. Science. 2000;288.
(5464):287-93. doi:10.1126/science.288.5464.287



“..the metaphor of “war” on infectious diseases —characterized by the
systematic search for the microbial “cause” of each disease, followed by
the development of antimicrobial therapies— can no longer guide
biomedical science or clinical medicine. A new paradigm is needed that
incorporates a more realistic and detailed picture of the dynamic
interactions among and between host organisms and their diverse
populations of microbes, only a fraction of which act as pathogens™’.

Institute of Medicine (US) Forum on Microbial Threats (2006)

Subsequent National Academies of Medicine workshops in 2009 and 2012 brought rese-
archers together to synthesise the implications of the latest findings in microbiology that
revealed the extraordinary world of microbial evolution and co-adaptation®, and the social
biology of the microbial world®.

7 Institute of Medicine (US) Forum on Microbial Threats. Ending the war metaphor: the changing agenda for unraveling the
host-microbe relationship [Internet]. Washington (DC): National Academies Press (US); 2006 [cited 2026 Jun 1]. Available
from: https://www.ncbi.nim.nih.gov/books/NBK57071/

8 Institute of Medicine (US) Forum on Microbial Threats. Microbial evolution and co-adaptation: a tribute to the life and
scientific legacies of Joshua Lederberg: workshop summary [Internet]. Washington (DC): National Academies Press (US);
2009 [cited 2026 Jun 1]. doi:10.17226/12586.

9 Institute of Medicine (US) Forum on Microbial Threats. The social biology of microbial communities [Internet]. Washington
(DC): National Academies Press (US); 2012 [cited 2026 Jun 1]. doi:10.17226/13500.
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Institute of Medicine. 2009. Washington, DC: The
National Academies Press.

Lederberg’s insights and those of the
scientists in the National Academies of
Medicine workshops made it clear that
we are not individuals unconnected to
what is around us. We are equally bacte-

THE SOCIAL BIOLOGY
OF
MICROBIAL COMMUNITIES

Institute of Medicine. 2012. Washington, DC: The
National Academies Press.

rial and human in terms of number of
cells — with the microbiome inside us
considered, not as an ‘external invasion’
but as an integral organ of the human
body.



BOX ONE

Infection is a normal state of the human body

The first antibiotic agents were
a product that emerged from the
ecological insights of pionee-
ring researchers such as René
Dubos and Selman Waksman
into the processes in soil bac-
teria that results in the natural
production of antibiotics.

Dr. Dubos's research rose from
the idea that soil, being what
he called a "self-purifying envi-
ronment," maintains its natural
balance (of nutrition) through
the decomposition of organic
matter aided by the powers of
resident microorganisms. Some
of these soil bacteria, he reaso-
ned, might be useful against di-
sease-causing microbes (like
those causing pneumonia) by
helping break down the poly-
saccharide capsule that protec-
ted them.

At a later stage in his career Du-
bos, declared in a paper publis-
hed in the American Journal of
Medical Sciences in 1964, that
the digestive tract was an ecos-
ystem and advocated an ecolo-
gical approach to the study of
the human body. Dubos, whose
initial training was in agronomy
before he took to microbiology,
also described the human body
just like soil, as being a reposi-
tory of numerous species of bac-
teria, that co-existed with each
other and the body in a largely
symbiotic or benign balance.

He highlighted the fact that ‘in-
fection’ is a normal state of the
human body and disease is ab-
normal. The key issue he felt was
determining what were the con-
ditions that turned infection into
disease. Dubos emphasized the

need for studying bacteria in
context—shifting the focus away
from their cultivation in sterile
laboratories to the dynamics of
their actual relations in nature
and their interactions with their
environment.

Dubos approach was a precursor
to current interest in microbiology
on studying the human micro-
biome and the role of microbial
flora in shaping human health.

Dubos, a key figure in the history
of antibiotics, even went on to
become one of the biggest
champions of the environmental
movement in the US in its early
stages. Yet little of his ecological
approach actually rubbed off on
many fellow researchers or pu-
blic perception of microbes as
being ‘enemies’.
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Bacteria ‘R’ Us

The IRRG was excited by emerging new
knowledge of the microbiome as scientists
developed new techniques to understand
a very large number of newly identified
microorganisms. A microbiome is a dyna-
mic habitat made up of microbes, their
functions and relations within a specific
host or environment. The community of
micro-organisms within a microbiome -
the microbiota — can be extremely diverse,
with bacteria, viruses, fungi, archaea and
other microbial species all contributing to
this complex network of interactions. En-

vironments such as soils and oceans host
microbiomes which are responsible for
carrying out fundamental life processes™.

The Human Microbiome Project' detailed
the specific microbial characteristics of
the airways, skin, oral cavity, gastrointes-
tinal tract, and vagina of the human body.
The complexity and differences of each ni-
che area was becoming clear as were the
processes by which humans acquire each
unique set of microbial communities from
birth through the first years of life. Micro-
biomes in animals, plants, soil, water,
oceans, air and many other ecosystems
continue to be characterised.

10 Microbiology Society. The human gut microbiome [Internet]. London: Microbiology Society; 2024 Mar [cited 2026 Jun 1].
Available from: https://microbiologysociety.org/static/9d7d5a03-7ed9-45d3-a0816b3d4b8749a3/The-Human-Gut-Micro-

biome-Policy-Briefing.pdf

11 Rosenwald AG, Arora GS, Madupu R, Roecklein-Canfield J, Russell JS. The Human Microbiome Project: an opportunity to
engage undergraduates in research. Procedia Comput Sci. 2012;9:540-9. doi:10.1016/j.procs.2012.04.058



The Coral Holobiont is a large coastal ecosystem made up of coral animals, photosynthetic plants AND bacteria, archaea, funguses and
viruses. IMAGE PROVIDED BY PROF. LINDA BLACKALL IN HER PRESENTATION TO MICROBES AND METAPHORS, (2008).
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Prof Michael Gillings, Professor of Molecu-
lar Evolution at Macquarie University,
Sydney, Australia, collaborated with us over
many years to help us understand the evo-
lutionary scale and importance of microbes
on and for the planet and the larger signi-
ficance of ABR genes in the environment.

According to him, ‘When we take antibiotics,
the idea is that we get to a concentration,
called the minimum inhibitory concentration,
(the MIC), that kills the organisms in our
gut or that are infecting us. A lot of the an-
tibiotics are actually excreted in urine or
faeces and go down through the sewer
system. They are not eliminated by sewage
treatment plants, and so you get this cone-
shaped spread of antibiotic concentration
stretching out into the environment. So
this is a form of pollution. We pollute the
environment with antibiotics.”*

Previous page: The paramo of Kimsakocha —a
high-altitude ecosystem found in the Andean coun-
tries— is also a holobiont composed of thousands
of life forms. Its main function is to store and release
water into the river basins. PHOTO: GABRIELA EL-
JURI JARAMILLO.

12 ReAct Latinoamérica. Microbial Dark Matter: Cells and
Genes Moving around the Planet. Conferencia ofrecida
en el Seminario-Taller Internacional Comprendiendo la
Resistencia a los Antimicrobianos, Cuidando la Salud
de la Madre Tierra, Sanandonos [Internet]. Cuenca
(Ecuador): ReAct Latinoamérica; 2018 [cited 2026 Jun
1]. Available from: https://reactlat.org/noticias/semi-
nario-taller-internacional-comprendiendo-la-resistencia-
a-los-antimicrobianos-cuidando-la-salud-de-la-madre-tie-
rra-sanandonos/
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Antibiotics, medicines, and biohazardous waste, among many other kinds of re-
fuse, are brought to this landfill in the small Ecuadorian Amazon town of Guala-
quiza. In 2011, physician Segundo Tenezaca revealed the interconnections bet-
ween the improper disposal of antibiotics and bacterial resistance in water.
PHOTO: SEGUNDO TENEZACA/ReAct LA
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“Antibacterial Suicide,” by Fabian Patinho, is a criti-
que of the messages and images that instill fear of
bacteria in us and make us paranoid.

We asked him what new evolutionary op-
portunities do the human manipulations
of the earth offer the bacteria? ‘We offer
lots and lots’, he said. ‘Because we create
thousands, if not hundreds of thousands,
of new chemicals that have never been
seen on our planet before. Wherever we
have done that, we find that there are bac-
teria that eventually figure out a way to uti-
lize those chemicals. We have created nu-
trient-rich environments of all sorts, simply
by washing our cars and by putting deter-
gents down the sinks and by spilling oil
and by creating piles of trash and plastics.
These are new niches for bacteria®.

13 Sivaraman S, Murray M. Microbes and metaphors: a
dialogue between scientists, artists and activists [Inter-
net]. Uppsala (Sweden): ReAct; 2015 [cited 2026 Jun
2]. Available from: https://reactlat.org/wp-content/uplo-
ads/2022/01/Microbes-and-Methaphors-DW.pdf



Visualising the link
between the visible and
invisible worlds

As the IRRG interviewed leading microbio-
logists and evolutionary biologists from
2008, we uncovered a revolution in scien-
tific understanding that had not yet rea-
ched mainstream medicine. These scien-
tists helped us visualise how the new

research had moved beyond understan-
ding microbes only as individual patho-
gens that can be seen undera microscope
and want to harm or kill us. The new scien-
tific insights provided a new language and
images to describe microbes’ possession
of enormous social intelligence and enga-
gement in sophisticated cooperation, in-
cluding both collaboration and competi-
tion. This enables dynamic space-sharing
and a variety of adaptive abilities to envi-
ronmental changes.

Scientists who spoke from the microbes’ perspective

Left to right, up to down: Stanley Falkow — EUA, Michael Gillings - Australia, Eshel Ben-Jacob — EUA/Israel, Jo
Handelsman - EUA, Pentti Houvenin - Finlandia.



We began to tentatively understand that
there was a collaboration of immense im-
portance going on out of sight. Microbes
are essential to the healthy functioning
of life in human, animal, plant, and envi-
ronmental ecosystems. Without microbes,
life is not possible. The revelation was
transformative: massive modern antibio-
tic use had disrupted bacteria's natural
roles in various processes across king-
doms and species, forcing them to evolve
and share resistance mechanisms rather
than fulfilling their earlier niche ecological
functions.

While resisting antibiotics, bacteria and
other microbes also share their molecular
innovations with each other. As these cir-
culate in the water, soil and environmen-
tal ecosystems, they meet other pollu-
tants from human industrial and
agricultural activity. Antibiotic resistance
is not a problem of individual human or
bacterial behaviour, but of collective hu-
man behaviour. What affects one affects
all. To understand this, we need to first
learn to see what is invisible. It was not
surprising that it was hard to explain an-
tibiotic resistance when our understan-
ding of microbes themselves is/was so
limited. It was clear that a far more com-
prehensive approach was needed.



Cell-cell Communication

Animal and plant cells have hormones, which are the communicating agents. Bacteria also have these and
use them to communicate between species, across genera and with their hosts in a sophisticated manner
through the process of chemical signalling. IMAGE SOURCE: CENTER FOR BIOFILM ENGINEERING, MONTANA
(PROVIDED BY PROF LINDA BLACKALL IN HER PRESENTATION TO MICROBES AND METAPHORS MEETING,
2008)

tion

2. Shiny material helps bacteria stick to surfaces, commu- 3. .. and leave when needed
nicate...
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Social Intelligence of Bacteria

While studying the genome of Paenibacillus vortex bacteria,* a team led by biophysicist
Eshel Ben-Jacob at Tel Aviv University, developed Social-IQ scores for bacteria and
performed comparative analysis of 500 bacteria whose genome was sequenced. The
score is based on the number of genes which give bacteria the ability to communicate
and process environmental information, to make decisions and to synthesize offensive
(toxic) and defensive (neutralizing) agents as needed during chemical warfare with other
microorganisms. Notably, they found that the Paenibacillus vortex (with two other Paeni-
bacillus bacteria strains) has the highest Social-IQ score among all 500 sequenced
bacteria, over 3 standard deviations higherthan average, indicating a capacity for excep-
tionally brilliant social skills. Humans with 1Q of three standard deviations above average
include scientists like Albert Einstein, Stephen Hawking and Richard Dawkins.

14 Sirota-Madi A, Olender T, Helman Y, Ingham C, Brainis I, Roth D, et al. Genome sequence of the pattern forming
Paenibacillus vortex bacterium reveals potential for thriving in complex environments. BMC Genomics. 2010;11(1):710.
doi:10.1186/1471-2164-11-710.



A colony of the Paenibacillus vortex photographed and digitally painted by Dr Eshel Ben-Jacob, who apart from his scientific work, helped
make the beauty and complexity of microbial colonies visible simply by colouring images of bacteria he was growing in his experiments.
IMAGE SOURCE: ESHEL BEN-JACOB (REPRODUCED WITH HIS KIND PERMISSION)
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Image taken from Eshel Ben Jacob’s website identified as EBJ4: ‘The end’. Image
reproduced with permission.
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In multi-colonial communities (e.g., sub-
gingival plaque), bacterial social intelli-
gence is usually used for cooperation bet-
ween colonies of different species. For
example, each colony develops its own
expertise in performing specific tasks for
the benefit of the entire community, and
they all coordinate the work done. Some
bacteria undertake the task of keeping va-
luable information which is costly to main-
tain and may be hazardous for the bacteria
to store. Frequently, such information is
directly transferred by conjugation follo-
wing chemical courtship with potential
partners: bacteria resistant to antibiotics
emit chemical signals to announce this
fact.

Some fundamental aspects of social inte-
lligence are used to handle defectors, as
is reflected by the variety of strategies
Myxobacteria can use when their social
intelligence is challenged by cheaters--op-
portunistic individuals who take advan-
tage of the group's cooperative effort. For



Image from Eshel Ben Jacob's website identified as EBJ1: “Bloody Mary”. The colony cooperates to solve problems. Image reproduced with
permission.




Image from Prof Eshel Ben Ja-
cob’s website identified as EBJ2:
'-2-'. Image reproduced with per-
mission.
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to imitate. This ever-ongoing intelligence
clash with defectors is beneficial to the
group as it helps the bacteria improve
their social skills for better cooperation
which can be utilized at other times™.

example, they can single out defectors by
collective alteration of their own identity
into a new gene expression state. By doing
so, the co-operators can generate a new
"dialect" which is hard for the defectors

BOXTWO

‘Bacteria are really part of what a human is’

In 2010, the IRRG interviewed Dr
Stanley Falkow, Professor of mi-
crobiology and immunology at
Stanford University School of
Medicine. Following are some ex-
cerpts:

On what new research in micro-
biology is revealing...

First the understanding was that
we have bacteria on us. Then it
became that we have a commu-
nity (of bacteria) that is part of
us and outnumbers us vastly.
And now it has become almost
as if it is an organ that is part of
the human, which interacts with
the signals coming from the hu-
man and vice versa. So | have ac-
tually been using the Gaia hypo-
thesis, it is almost like that now.

Itis just not that these organisms
are contaminants and so on and
foreign things. They are really
part of what a human is.

On the war metaphor in medici-
ne...

No, not war. Never. The thing |
have been thinking about more,
is as Gaia or as an organ. | think
itis part, an extension of the hu-
man. You can’t deal with this as
some- thing separate because it
is part of the human.

On living with infections...

We have to understand more
our relationship with microbes.
The first living creature that you
come across when you are born
is a micro-organism. And you

carry the progeny of that microbe
in many cases with you till the
day you die and that organism
would under normal circums-
tances participate in consuming
you. You are really with them
the whole way. That is the reality
of life, right now there are peo-
ple...they are going to die. And
one of the major causes of death
is going to be infection of some
kind because of an immune
system breakdown. So, you can-
not have an infection-free so-
ciety; may be, someday but not
certainly in the near future. But
you can prevent a vast amount
of illness and the vaccines that
have worked have shown that.
We have to come with what has
always been the best idea, that
is, prevent infections to the ex-
tent possible.

15 Sirota-Madi A, Olender T, Helman Y, Ingham C, Brainis I, Roth D, et al. Genome sequence of the pattern forming Paenibacillus vortex bacterium reveals

potential for thriving in complex environments. BMC Genomics. 2010;11(1):710. doi:10.1186/1471-2164-11-710.



We live on a bacterial
planet

The story of life on Earth begins not with
humans, but with bacteria. Long before
the first fish crawled onto land, long be-
fore dinosaurs roamed the planet, and
even before the emergence of multicellu-
lar organisms, bacteria were already thri-
ving, shaping the very foundations of our
world. These microscopic beings, invisi-
ble to the naked eye, have been the do-
minant life forms on Earth for billions of
years, leaving an indelible mark on every
aspect of our planet’s history. And yet, in
the modern era, they have been seen as
nothing more than an ‘enemy’ of the hu-
man species - a gross misrepresentation

of the most numerous and vital living or-
ganism on our planet, without which no
other form of life would have been possi-
ble or survive.

The IRRG decided to take Joshua Leder-
berg at his word and look at resistance
from the microbes’ point of view and to
use as many ways as possible to visualise
what happens in the microbial world and
its importance for all forms of life, inclu-
ding humans. The question was then how
to do this and who could help us? Colla-
boration with others who are masters of
the world of imagination and relationship
with ‘others’ seemed to be the way to go.
So began a wonderful journey with artists,
indigenous peoples and those close to
the ground such as, farmers and children...
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The artists

In the evolution of the alternative to the war metaphor, the vision,
engagement and support of artists was central. IRRG had many
links with artists around the world, many of whom became integral
to the process over 20 years of making the invisible world visible
and our quest to make the beauty, importance, ubiquity and in-
terconnectivity of the microbial world visible in the configuration
of life and the health of Mother Earth.

Through many images whethervisual, movement, feeling, musical
or spoken we learnt to listen to the microbial world and to follow
the thread of the conversation of life. And many people from all
walks of life too joined us in listening and learning.

Art invites us to see, feel and think
differently

Artists have a particular way of getting us to see, feel and think
differently about the world around us. Some of this starts by loo-
king at objects from a unique perspective.

Janet DeBoos, IRRG member, a potter and former head of the ce-
ramics section at the School of Art at the Australian National Uni-
versity, reflected that art requires acts of imagination that allow
us to ‘get inside phenomena’. Just as long practice moves the ar-
tist’s skill from outside the body where it is a conscious act to an
internalised position that allows the maker to ‘become’ the work,
so too does an act of imagination allow us to ‘get inside’ the way
disease and microbes work, and also the way life’s ecological
processes work for health and wellbeing. This also takes time and
sustained effort.



Janet undertook a short review of artists
who were dealing with the idea of dise-
ase/microbes and/or new models for life.
This was part of the first dialogue we be-
gan between scientists and artists in 2008
in a project called ‘Microbes and Meta-
phors.

The following three examples not only
show what is normally invisible to the hu-
man eye, but also address another dimen-
sion of the invisible, namely what is
usually considered with disgust suddenly
becomes beautiful — we begin to see what
we don’t want to see.




Marcel Wanders — Airborne Snotty Vases
— used new technologies to capture a
3D image of sneezes from various types
of infection or allergy. The image was
turned into a real object and used as a
model for his ‘Snotty Vase’ artwork in
porcelain.

'Snotty Nose Vases' (from left, Ozaena, In-
fluenza, Coryza, Pollinosis ).

Media: Polyamida, 15x15x15 cm (alto, ancho,
profundidad). Year: 2001. Manufacturer: : Cap-
pellini, Italia. Copyright: Marcel Wanders and
Maarten van Houten.
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Marek Cecula —Scatology/Hygiene series—
made porcelain surgical and hospital objects
that connect the unmentionable with the be-
autiful — shown at the height of the AIDS
epidemic when there was extremely high le-
vels of anxiety about body waste - his sug-
gestion was that fear is not the answer-
maybe getting to know (and therefore seeing
the beauty in) ‘the enemy’ was a better way.

Participatory or performance art processes
engage people more actively. Anna Dumi-
triu’s work blurs the boundaries between
art and science in her fascination with bac-
teria to show the interconnectedness of
bacteria and humans.

With the rubric ‘Not how clean is your
house — but how sublime is your ecos-
ystem’, her work sets out to remind people
of the role of bacteria in producing our fo-
ods and challenging people’s astonishing
purchasing levels of antibacterial hand

gels for use in their homes (pre-COVID-
19). By culturing bacteria from the ubiqui-
tous everyday places of our lives (in this
case a chair and her bed) she then cro-
cheted the pattern made by the microbes
on the agar plate. She crocheted whilst
talking to people in a hospital waiting
room about normal flora (human micro-
biome), and also did a major performance
installation at the science museum in Lon-
don. Later works include wall sized repre-
sentations of the fragile gut microbiome
in felt with bead work*®?,

From an extensive list, six ReAct LA publi-
cations stand out for documenting the di-
versity and evolution of these and other
contributions: Reimagining Resistance';
Reflexiones de lo diminuto y viviente';
Microbes and Metaphors?®; Fear, Wonder
and Learning®; Aesthetics of the Invisi-
ble**; and Danzando con las bacterias y
las palabras?.

16 Dumitriu A. Normal Flora [Internet]. Brighton (UK): Anna Dumitriu; 2007 Jul [cited 2026 Jun 2]. Available from: https://an-

nadumitriu.co.uk/portfolio/normal-flora/

17 Dumitriu A. Fragile Microbiome [Internet]. Brighton (UK): Anna Dumitriu; 2024 [cited 2026 Jun 2]. Available from:

https://annadumitriu.co.uk/portfolio/fragile-microbiome/

18 Sivaraman S, Murray M, editors. Reimagining resistance: towards a new paradigm of human-bacterial relations. Part of the
Reimagining Resistance series [Internet]. Uppsala (Sweden): ReAct; 2016 [cited 2026 Jun 2]. Available from: https://www.re-
actgroup.org/wp-content/uploads/2016/09/Reimagining-Resistance-A-Resource-Book. pdf

19 Quizhpe A, Murray M, Sivaraman S, Campoverde N, Figar S. Reflexiones de lo diminuto y lo viviente: arte, bacterias y mi-
crobioma [Internet]. Ortiz S, editor. Cuenca (Ecuador): ReAct Latinoamérica; 2020 [cited 2026 Jun 2]. Available from:
https://reactlat.org/download/reflexiones-de-lo-diminuto-y-viviente-arte-bacterias-microbioma/

20 Sivaraman S, Murray M. Microbes and metaphors: a dialogue between scientists, artists and activists [Internet]. Uppsala
(Sweden): The Reimagining Resistance Group; 2015 Jul [cited 2026 Jun 2]. Available from: https://reactlat.org/wp-

content/uploads/2022/01/Microbes-and-Methaphors-DW.pdf
Murray M, Sivaraman S, Calle K, Spiegel JB, De Bois J, Yassi A, et al. Fear, wonder and learning: reimagining the human-

2

microbe story. Antennae (Lond). 2016;(35):45-57 [cited 2026 Jun 2]. Available from: https://icasc.ca/resource/fear-won-

der-and-learning-reimagining-the-human-microbe-story/

22 Quizhpe A, Cameron P, Monsalve J, Calle K, Muller B. Aesthetics of the invisible: dancing with bacteria for planetary
health [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2021 [cited 2026 Jun 2]. Available from: https://reactlat.org/wp-
content/uploads/2024/06/AESTHETICS-OF-THE-INVISIBLE-DANCING-WITH-BACTERIA. pdf

23 Quizhpe A, Murray M, Sivaraman S. Danzando con las bacterias y las palabras [Internet]. Cuenca (Ecuador): ReAct Latinoa-
mérica; 2024 [cited 2026 Jun 2]. Available from: https://reactlat.org/download/danzando-con-las-bacterias-y-las-palabras/



Title: Hygiene Set V. Media: Slip cast Porcelain. Year: 1995. Copyright: Marek Cecula.
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Title: Performance Bacterial Crochet. Crocheting, Anna Dumitriu reproduces the growth patterns of bacterial colonies from her own bed.

Media: Fibre. Year: 2008. Copyright: Anna Dumitriu.
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Participatory performance: Anna Du-
mitriu crocheting an artwork inspired
by the microbial flora of her bed in the
waiting room of Eastbourne Hospital,
United Kingdom.
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Art-making for
communication,
awareness and
mobilization

Collaborative processes between artists
and health professionals in the early
part of IRRG’s journey addressed the
common perception, especially by he-
alth professionals, that art is only an
instrument for getting across public he-
alth messages in a better way. But in
the collaborations highlighted below,
the health professionals came to un-
derstand that artists are equal partners
in an interdisciplinary process. Art has
its own perspective.

Such collaboration for example resulted
in the photo documentary project called
FotoResistencia and the first world
street march in favour of bacteria. Not
only were we now discovering an inno-
vative way to communicate complex pu-
blic health issues but also fostering new
ways of thinking, seeing and feeling.

FotoResistencia - Antibiotic
Resistance in Photos

ReAct Latin America worked with photogra-
phers to produce ‘FotoResistencia’, a pho-
todocumentary exploring the social deter-
minants of antibiotic resistance in
Ecuador's southern. The health workers of
Ministry of Health and Social Insurance in
Ecuador were invited to use photography
to visualize bacteria, antibiotics, and infec-
tious diseases in their daily lives. The pho-
tos evolved into powerful visual stories that
were shared through art exhibits and pu-
blished in a two-volume book.?42>,

The project aimed to show both the health
professionals who took up the camera and
the communities who would later view the
images that the real enemy is not microor-
ganisms, but the difficult living conditions
of large segments of society, as well as the
constraints under which health teams ope-
rate. In this sense, FotoResistencia also
sought to highlight the efforts, commit-
ment, and creativity of health professionals
in fulfilling their mission.

24 ReAct Latinoamérica, Pan American Health Organization. PhotoResistance: antibiotic resistance in photos [Internet].
Cuenca (Ecuador): ReAct Latinoamérica; 2024 [cited 2026 Jun 6]. Available from: https://reactlat.org/wp-content/uploads/
2024/12/Fotoresistencia-la-Resistencia-de-los-antibioticos-en-fotos. pdf

25 ReAct Global, Pan American Health Organization, ReAct Latinoamérica. PhotoResistance: stories of antibiotic resistance in
photos. Vol. 2 [Internet]. Uppsala (Sweden): ReAct Global; 2015 [cited 2026 Jun 6]. Available from: https://reactlat.org/wp-
content/uploads/2020/11/Fotoresistencia-Historias-de-Resistencia-a-los-antibioticos-en-fotos-vol-2-DW. pdf



Bleisy is an Ecuadorian girl who was living with multidrug-resistant tuberculosis. In this photo, she appears happy with the birthday cake
prepared for her twelfth birthday by the healthcare team treating her. What happened to Bleisy after she left the hospital? Her story is one
of the stories featured in FotoResistencia. PHOTO: CRISTIAN PACHECO & GLENDA CHACON / ReAct LA
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With beautiful green eyes, Gata is a sex worker
who always carries a 1000 mg amoxicillin tablet in
her purse to relieve abdominal pain or burning when
urinating. Her story is also part of FotoResistencia.
PHOTO: VICENTE TELLO / ReAct LA

The owner of this poultry farm is not a veterinarian,
but feels capable of administering medications to
his chickens on his own. What he knows, he learned
from veterinarians or drug sellers. This story is also
part of FotoResistencia. PHOTO: NANCY AREVALO
/ ReAct LA



"Caravan for Life and Bacteria" - A
Street March in Cuenca, Ecuador

The Caravan for Life and Bacteria was an
early collaboration between Medical and
Arts Faculties of the University of Cuenca
in Ecuador. On November 14, 2012, hun-

:.‘- "-"m

Scene from the Caravan for Life and Bacteria in Cuenca, Ecuador. PHOTO: KLEVER CALLE/ReAct LA

dreds of school children, students and te-
achers from the University of Cuenca wal-
ked the central streets of this Andean city,
painted in disguise, holding banners and
doing small performances to talk about
antibiotic resistance, bacteria and their
importance for life. The Caravan for Life
and Bacteria was a milestone, since there




Scenes from the Caravan for Life and Bacteria in Cuenca, Ecuador. PHOTOS: SIL-
VINA ALESSIO/KLEVER CALLE/ReAct LA

is no known record of a public demons-
tration in the world in favour of bacteria!
While mostly giving messages about pro-
per use of antibiotics, it also showed the
connection between traditional fermented
foods and microbial processes with the
participation of women’s group involved
in preparing food and drinks using tradi-
tional recipes.



People’s Participation and Arts for Social Change

The arts can have social change as a deliberate strategy. Spaces are created to enable
people to participate, receive, think and to act. Often in these spaces the particular
histories and conflicts of those localities can be felt and interacted with — to be danced
with. So, it can be a tool for resolution of conflicts or problems and for engagement,

[

Cesdreo Guaman, representative of the Kanari people, in a dialogue on health, ecosystems, water, microbes,
and antibiotic resistance, with representatives of ReAct Latin America (Canar, Ecuador, 2007). PHOTO: KLEVER
CALLE / ReAct LA
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education and community development®, paradigms between Western medical kno-

For example, the creation of an intercultural wledge and indigenous knowledge systems
community health promoter’s handbook and was mediated, more or less success-
in Ecuador sharply focussed the clash of fully, through creative arts processes?.

“In Indigenous communities, there are food practices and knowledge for health care,” stated Aymara leader
Toribia Lero at an international seminar on antimicrobial resistance in La Paz, Bolivia (2018). “Universities
should contribute to and legitimize this knowledge through dialogue.” PHOTO: ReAct LA

26 Quizhpe A, Cameron P, Monsalve J, Calle K, Mdller B. Aesthetics of the invisible: dancing with bacteria for planetary
health [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2021 [cited 2026 Jun 2]. Available from: https://reactlat.org/wp-
content/uploads/2024/06/AESTHETICS-OF-THE-INVISIBLE-DANCING-WITH-BACTERIA. pdf

27 Murray M, Sivaraman S, Calle K, Spiegel JB, De Bois J, Yassi A, et al. Fear, wonder and learning: reimagining the human-
microbe story. Antennae (Lond). 2016;(35):45-57 [cited 2026 Jun 2]. Available from: https://icasc.ca/resource/fear-won-
der-and-learning-reimagining-the-human-microbe-story/



Dialogue of knowledges on the interrelationships between the health of Mother Earth and women'’s health,
in Cuenca, Ecuador (2019). PHOTO: ReAct LA

|
¥

Dialogue on the role of microorganisms in the production of healthy food at an agroecological farm in
northern Thailand (2019). PHOTO: ReAct LA

7
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‘Feel Me! | am here!’

The Arts - Medicine collaboration at the
University of Cuenca was reinjected with
new drive in 2013 with the assistance of
the International Centre of Art for Social
Change in Canada and two other Cana-
dian Universities®®, The medical para-

digm had mostly predominated in the
earlier collaboration that created the
street march.

In the new initiative it was decided that
‘... the key conditions under which this
inter- and trans disciplinary collaboration
should operate: each speaking from
his/her field but without barriers to enter

Presentation of “Feel Me! I'm Here" at the University of Cuenca, in the context of an international seminar on
ecosystem health and bacterial resistance (2013). PHOTO: PEOPLE’S HEALTH MOVEMENT - LATIN AMERICA

28 Murray M, Sivaraman S, Calle K, Spiegel JB, De Bois J, Yassi A, et al. Fear, wonder and learning: reimagining
the human-microbe story. Antennae (Lond). 2016;(35):45-57 [cited 2026 Jun 2]. Available from:
https://icasc.ca/resource/fear-wonder-and-learning-reimagining-the-human-microbe-story/



into the field of another’. Four groups
worked together creating projects. The
most exciting was a dance piece called
‘Feel Me! | am here’ which told the story
of bacteria meeting with antibiotics and
the consequences.

Among art and medical students, the cast of “Feel Me, I'm Here.” PHOTO: ESTEBAN ESPINOZA
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BOX THREE

Making the inner and microbial world visible

Peter Cameron and Panya Chai-
yakum, two artists IRRG has wor-
ked with, have been great colla-
borators bringing an inner
awareness to the environment
and ecology around us, our rela-
tionship with itas human beings
and impact of our actions and

Peter Cameron, IRRG member
and Australian landscape pain-
ter, ceramicist and poet, talks
about his approach to the lands-
cape. He feels his way into the
landscape — to feel what is there
on its own terms. — the uncons-
cious encounter is as important

consciousness of the land and
its inherent structures — from
mountains to microbes — must
be encountered on its own
terms, not expecting them to
participate in this dialogue on
the terms of human conscious-
ness.

ways of thinking. as the conscious encounter. The

Artworks of Peter Cameron

“Here this large flat plain of mineral muds
collaborates with the Sun, air and water,
too often produce unusual atmospheric
conditions. My early responses were su-
rrealistic with images, textures arriving au-
tomatically. What fascinates me now in
this vague and often undifferentiated
landscape is the sense of atmosphere it-
self, experienced variously, with empti-
ness or in brilliance, when there is water
lying there, or not...”

Peter Cameron, 2008,
from Microbes and Metaphors

4 Title: Land Forming 6. Media: oil on linen,
138x138 cm. Year: 2014. Copyright: Peter Came-
ron.
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Canberra District 12, detail.

According to him the vital importance
of microbiome for health in all bodies
is now widely acknowledged and the
collaborative research has developed
deep roots. ‘What this team (IRRG) does
well is listen to the phenomena, follo-
wing where resistances are and what
these mean to various systems of he-
alth, attending to all the senses. As hu-
man beings inhere in an open system
of complex functioning relationships,
we may learn more from these view-

Canberra District 8, detail.

points than the generally accepted, in-
dustrially reduced, mechanical model.
To look at relationships inside and out-
side all bodily structures at the same
time requires an ability to visualise mo-
ving patterns, requiring all our wits and
senses. Vital relational collaborations
create vital new narratives. Inter and in-
tra-disciplinary teachers learning with
students, cross-cultural work, art dan-
cing with song talking between langua-
ges.’

Canberra District 9,

detail.
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Panya Chaiyakum, a Thai classical painter and
multimedia artist, was preoccupied by the des-
tructive consequences of human consciousness
and civilisation — urging us to understand the
wonder of mutation of microbes, the changing of
life into other forms. We have lost contact with
this richness®.
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Title: Universe and Civilization. Media: Postcard Paper. Year: 2005. Copyright: Panya Chaiyakum.

29 Murray M, Sivaraman S, Calle K, Spiegel JB, De Bois J, Yassi A, et al. Fear, wonder and learning: reimagining the human-microbe story. Antennae (Lond).
2016;(35):45-57 [cited 2026 Jun 2]. Available from: https://icasc.ca/resource/fear-wonder-and-learning-reimagining-the-human-microbe-story/



Musical collaborations

Alexis Zapata's ten-part musical extrava-
ganza called Dancing with Bacteria tells
the story of bacterial life on Earth through
music, poetry, dance and visual arts. Ale-

xis Zapata is part of The Ensamble del
Viento, an artistic collective from the
School of Music of the University of the
Americas, that promotes the rhythms,
wind instruments and dance of the indi-
genous peoples of the Andes of Ecuador.
In developing the work they connected

Presentation of “Dancing with Bacteria” in Quito, Ecuador (2022). PHOTO: JUAN MANUEL FREIRE/ReAct LA
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The Ensamble del Viento performing “Dancing with Bacteria” for PAHO's 120th anniversary in Quito (2022).
Front: Alexis Zapata, director of the Ensamble. PHOTO: COURTESY OF PAHO ECUADOR



with RLA and RR members from Australia,
Bolivia, India and Ecuador, including ar-
tists, scientists and communicators, to
talk about art, microbes, antibiotic resis-
tance, the use of antibiotics, and a new
metaphor governing bacterial-human re-
lations. First performed in Quito in 2022
to a packed theatre, it has since travelled
to Cuenca in 2023 and Santa Fe in Argen-
tina in 2024.

The music they created is based on the
structure of the first bacteria on Earth.
Each of its ten movements tells a chapter
of history and possible futures, like an
opera. The work, which involves 30 musi-
cians, 3 singers with their choirs, 4 dan-
cers wrapped in powerful sound and cos-
mic lighting, acting on the visuals of
moving microorganisms projected on the
screen at the back of the stage. It contains
the essence of Andean thought developed
over centuries, a deep and respectful kno-
wledge of all forms of life, including those
invisible to the human eye, such as mi-
croorganisms. This respect is manifested
in everyday practices and rituals that re-
cognize the interdependence of human
beings with these tiny organisms. Thus,
the act of ‘dancing with bacteria ‘becomes
a powerful metaphor of coexistence and
harmony, inspired by the ancestral legacy
of respect for all forms of life®.

In the RLA/IRRG online dialogue to mark
World Microbiome Day in 2023, Alexis ex-

plained the creative process of Dancing
with Bacteria:

e Musicisthe first language of humanity.
Bacteria are part of an ancient ecos-
ystem indispensable to all life and
hence bacteria are inspirational. Music
leads to dancing with bacteria;

o We took an article from Nature called
“Evidence for early life in Earth’s oldest
hydrothermal vent precipitates”®’. It
documented the elements found in the
fossil structures on the sea floor — car-
bon, carbonate, haematite — and pro-
vided an equation for how this was for-
med, namely CH,COOH + 8Fe(OH), +
2H,0 - 8Fe?* + 2HC03- +20H + 8H*

e Thenthe sound of each of the biogenic
elements (C, H, O, Fe) was created. Thus
we were able to play the sound of acetic
acid (the first compound in the equa-
tion) and then the whole complex re-
action.

e Music has three elements: melody, har-
mony and rhythm. The melody came
from fossilized micro-organisms and
the chemical elements they are com-
posed of. The harmonies were duets
and trios of the Ecuadorian pan flute.
Rhythm came from traditional Andean
music.

e These elements created the 10 parts
‘Dancing with Bacteria’ work.

30 Quizhpe A, Cameron P, Monsalve J, Calle K, Miller B. Aesthetics of the invisible: dancing with bacteria for planetary
health [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2021 [cited 2026 Jun 2]. Available from: https://reactlat.org/wp-
content/uploads/2024/06/AESTHETICS-OF-THE-INVISIBLE-DANCING-WITH-BACTERIA. pdf

31 Dodd MS, Papineau D, Grenne T, Slack JF, Rittner M, Pirajno F, et al. Evidence for early life in Earth's oldest hydrothermal
vent precipitates. Nature. 2017;543(7643):60-4. doi:10.1038/nature21377.



Dance as resistance to the
destruction of life

IRRG began to collaborate with dancers
to understand more deeply what it means
to dance. The diversity in motivations and
mastery of dancers’ expressions took us
deeperinto the challenge we have as hu-
man beings to consciously and uncons-
ciously respect the ‘other’. Dance allows
us to enter into the space between our
egos and power (shaped by centuries of
political and cultural forces influenced by
the war metaphor), and the unseen ele-
ments creating and recreating life around
us*.

Some key examples are given of how dan-
cing with and in nature connects us to the
things bigger than us; how dancing chan-
ges the ego relationship between nature
and other beings; how dance helps in cre-
ation of a response to violence and the
repressions of society; and dance as con-
necting us to the Earth — as the ancient
ways of indigenous people practice it.

Elizabeth Cameron Dalman, creative di-
rector of the Mirramu Dance Company and
founder of the Australian Dance Theatre:

“Dance is the big connector”. “We are be-
coming aware of everything, while we
dance in nature. We become very aware
of all the creatures that surround us, like
a blade of grass, a bird flying by or what
could be a smallinsect. It's not like being
in a theater, no. It's transcendental. As
dancers we realize that, no matter how
outstanding we are, in reality, we are a
very small element in this immense and
wonderful universe”®,.

Grace Peng, Director of Dancecology in
Taiwan: "Actually, dancing with bacteria
is very funny — funny in an encouraging
way. Not the feeling of ‘oh we fear the
things we cannot see.’ It is sympathy! We
need to learn that — with your partner, with
all the different artists in theatre and now
even bigger with all in nature...In the
dance, breathing is also dancing all the
time. | feel that everything is through bre-
athing, breathing in motion. It's like the
bridge with the visible surroundings and
with the invisible things”34.

Alexis Zapata, Ecuadorian musician: "Dan-
cing takes you out of your comfort zone ...
Dancing with bacteria already has a life
of its own and uses me as its instrument.
We are chaskis (messengers in Kichwa)”.

32 ReAct Latinoamérica. Dancing with our friends Bacteria [video on the Internet]. YouTube; 2018 [cited 2026 Jun 6].
Available from: https://www.youtube.com/watch?v=EPtvOGnzkrU

33 Quizhpe A, Murray M, Sivaraman S. Danzando con las bacterias y las palabras [Internet]. Cuenca (Ecuador): ReAct Latino-
américa; 2024 [cited 2026 Jun 2]. Available from: https://reactlat.org/download/danzando-con-las-bacterias-y-las-pala-

bras/

34 Quizhpe A, Murray M, Sivaraman S. Danzando con las bacterias y las palabras [Internet]. Cuenca (Ecuador): ReAct Latino-
américa; 2024 [cited 2026 Jun 2]. Available from: https://reactlat.org/download/danzando-con-las-bacterias-y-las-pala-

bras/
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and Dancecology, Taiwan. SCREENSHOTS FROM THE VIDEO “REFLECTING WEEREEWA", BY GRACE PENG

‘I want to tell you about the Zapateo. This
is the rhythmic dancing of the feet
against the ground in my native country,
Ecuador. To dance with Zapateo is to
awaken Pachamama. During Inti Raymi,
dancers stamp their feet to thank her for
the harvest and open a dialogue with
Mother Earth. Every step reminds us that

we belong to the same cycle of life. This
Zapateo is not merely symbolic. As we
practice it, electrons from the ground ba-
lance our nervous systems, reduce inflam-
mation and regulate cortisol. Zapateo is a
sacred dance that enlightens our commu-
nities and elevates collective conscious-
ness.’

Images from the dance performance ‘Reflecting Weereewa. The Aura of Bodyscape and Land’, from Mirramu Dance Company, Australia,
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Tap dancing during the 2021 Inti Raymi celebration in Chobshi, Ecuador. PHOTO: PAUL VILLA GRANDES - VI-
GRAF FILMS



Vivian Luz, founder and creative director
of Los Celebrantes in Argentina: "There
has to be an artistic response to violence
and persecution— I love your idea of dan-
cing with bacteria and agree with it. There
has to be an artistic response - from a
place of calm, interaction and understan-
ding — basically, understanding".

A

Vivian Luz, in the performance “El tiempo es un cuerpo” (2024). PHOTO: COURTESY OF THE ARTIST



BOX FOUR

Dance of the Invisibles — Dance on alert

Interview with Vivian Luz, Los Ce-
lebrantes, Argentina. Vivian is a
highly acclaimed Argentine di-
rector, choreographer, dancer,
and teacher with an extensive
career in theatre and contempo-
rary dance.

Why did you choose dance as a
means of expressing resistance?

Clearly dance chose me at a very
young age. Later, | lived through
a period of intense ideological
persecution. As everyone knows,
life was very difficult in Argentina
at that time. The people around
me were quite brave, and so
were we. | mean, we didn't con-
front the military regime, but we
continued to do things and put
on some quite provocative
shows. So dance became a me-
ans of expressing resistance.

Can dance serve as a metaphor
for life and our relationships
with others?

Dance is a metaphor for life and
our relationships with others, es-
pecially the dances of First Na-
tions peoples. | think it is the

best place to see the origin of
dance. | believe that dance is the
first manifestation of the human
being, and that contact is dance
- before writing, before speaking
in some coherent language, be-
fore words. The body is before
words and, then, simply by ma-
king a little noise on a stick there
is already a rhythm and one al-
ready dances.

Dance can be called any kind of
movement that comes from ne-
cessity. If there is a movement
that is necessary for hunting,
survival, feeding oneself, ferti-
lisation, and so on, then it is a
necessary movement. There is
also a movement that is free,
which is the pleasure of feeling
the body. | believe this has been
present in humans from the be-
ginning.

Can you imagine bacteria dan-
cing?

Can |l imagine bacteria dancing?
It gives me ideas. Nowadays,
with all the available resources,
| would have to do more rese-
arch on bacteria and, let's say,

the whole system of the world
and atoms. Atoms also dance,
don't they? And from there, one
can circulate to the galaxies, al-
though it is not possible to go
there. The world never stands
still. It is always in motion. In
other words, we are a world in
permanent motion, sometimes
faster, sometimes slower, with
different rhythms and different
phases. Visualising bacteria in
motion seems elementary to me.
They are never still. | find the
idea of microorganisms out
there very, very fascinating.

Is it possible to change the me-
taphor of war and dance with
bacteria instead?

| think it has to do with coexis-
tence. As we discussed earlier,
collaboration and association
involve taking the other person
into account, whether you're
dancing in a group or as a cou-
ple. We should consider bacteria
so that we can better unders-
tand our finite bodies. Then, the
care of bodies is intertwined
with the idea of dance. It can be
perfectly imagined.









Processes open to everyone

All this new evidence and interviews with scientists about the
multiple dimensions of the antibiotic resistance phenomenon
were shared in many forums with health professionals, students,
farmers, community leaders, indigenous communities, artists and
children. In turn, the work we did with artists induced a new dyna-
mic into the work. The various perspectives continuously opened
new paths to invite people to begin to visualise the world of bac-
teria and understand the invisible but also damaging impacts of
many kinds of decisions made by humans in the use of medicines,
chemicals and extractive processes.

People began to make connections between what they were lear-
ning about the microbial world and issues relevant to their con-
cerns, lives and dreams and they used or created opportunities
to articulate these connections. In 2008, the Microbes and Meta-
phors Dialogue brought scientists, artists, communicators and
social activists together to enter into the space between historical
and cultural conceptions of the microbial world and disease based
on fear and the war metaphor and the new knowledge and imagi-
nation of the invisible world of microbes®. ReAct Latin America
proposed in 2009 to the Humanist Movement who were organizing
the World March for Peace that there was an ethical imperative to
make peace with microbes and also bring peace to all relations-
hips between humanity and nature.

35 Sivaraman S, Murray M. Microbes and metaphors: a dialogue between scientists, artists
and activists [Internet]. Uppsala (Sweden): ReAct; 2015 [cited 2026 Jun 2]. Available
from: https://reactlat.org/wp-content/uploads/2022/01/Microbes-and-Methaphors-
DW.pdf
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For the World March for Peace (2009), organized by the Humanist Movement, ReAct Latin America proposed

that the message of peace include relationships between human beings and bacteria. The girl in the image
took part in the March'’s activities as it passed through Cuenca, Ecuador. PHOTO: ReAct LA

Beyond human use of antibiotics, it was be-
coming clear that a much larger disruption
of the global microbial ecosystem was hap-
pening due to massive use of antibiotics in
the food chain. As a result, the issue of an-
tibiotic resistance saw greater engagement
of farmers, indigenous communities, agro-

ecological networks, and others working to
resist the contamination and destruction of
habitat and food systems through extractive
industry and pesticide use.

Some of the key landmarks, gatherings
and processes are described below.



Antibiotic Resistance:
The Ecological Dimension

ReAct Latin America (RLA), held its first
significant international collaborative
event in 2008 on the theme of ‘Restoring
the health of ecosystems to contain anti-
biotic resistance’ with participants from
21 countries. The meeting included a
Workshop-Seminar on Antibiotic Resis-
tance, Infectious Diseases, Community So-
lidarity and Ecosystems. The following sta-
tement set out the approach of the
gathering:

“We have to urgently rationalize the use
of antibiotics. But, above all, [we have to]
act to preventinfectious diseases with he-
althy water, food and environments, and
learn to respect rivers, jungles, seas and
mountains inspired by the wisdom of our
native peoples. This means to understand
the true role of bacteria in the poem of
health and life. This means to Restore the
Health of the Ecosystems”.

Otto Cars, founder of ReAct, y Arturo Quizhpe, at the opening ceremony of the
workshop on antibiotic resistance, infectious diseases, community solidarity and
ecosystems (Cuenca, 2008). PHOTO: ReAct LA



The Tucuméan dance of the peoples of southern Ecuador, presented by the Cultural Music and Dance Group of the Salesian Polytechnic Uni-

versity at the 2008 Workshop-Seminar. PHOTO: ReAct LA

In 2013 a second international meeting
was hosted by RLA, this time explicitly de-
signed to be pluricultural. About one thou-
sand people participated including health
professionals, students of medical scien-
ces, social and health activists, represen-

tatives of different nationalities and eth-
nicities, ecologists, researchers, and ar-
tists. The meeting developed an action
plan for identifying the necessary condi-
tions for harmony between humanity and
Mother Earth, namely, finding pathways



Seminario
Internacional

resistencia bacteriana
enfermedades infecciosas
solidaridad comunitaria

y ecosistemas

restablecer la

salud ce s |
ecosistemas /
para CONtENEY b

la fesistencia
bacteriana fasn

11-13 JUNIO 2008

Poster for the International Seminar on Bacterial Re-
sistance, Infectious Diseases, Community Solidarity,
and Ecosystems (Cuenca, 2008). DESIGN: DANIEL
GUANA

and strategies to promote the conditions
for freedom, justice and health forall. The
meeting discussed the microbial world in
the context of Sumak Kawsay, drawing ins-
piration from the capacity of bacteria to
resist antibiotics, while at the same time
placing the problem of AMR within a com-
prehensive interconnected concept of the
health of Mother Earth3°.

Children Bring New
Insights

From 2012-2018, an incredible series of
projects and processes were accomplis-
hed involving children, teachers and scho-
ols in Ecuador, Nicaragua and Argentina,
thus continuing the tradition of seeking
children’s voices in the health and future
of their society that began with the Inter-
national Children’s Declaration at the
2005 Second Peoples Health Assembly®’.

36 Quizhpe A, Calle K. Sumak Kawsay y salud: vida en plenitud y armonia entre la humanidad y la Madre Tierra. Memorias
del Encuentro Internacional y Pluricultural: Sumak Kawsay y Salud, 7-12 de octubre de 2013, Cuenca-Ecuador [Internet].
Cuenca (Ecuador): ReAct Latinoamérica; 2014 [cited 2026 Jun 7]. Available from: https://reactlat.org/wp-

content/uploads/2022/01/SUMAK-KAWSAY-Y-SALUD-DW.pdf

37 Hamlin Zdhiga M, Quizhpe Peralta A. Voices of the Earth: from Savar to Cuenca [Internet]. Cuenca (Ecuador): Imprenta
Monsalve Moreno; 2007 [cited 2026 Jun 7]. Available from: https://drive.google.com/file/d/1zbp0B5TrMeAy9AKx9A _

XBEz8SJPYc8o_/view
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Two young cyclists at the
First Montalvo Cycle Ad-
venture for a Microbial
World with Buen Vivir
(2013), in which hun-
dreds of young cyclists
from five schools in
Cuenca  took  part.
PHOTO: ReAct LA

92

\g :
}f
i
¥

|| ANTIBIGTICO pLEr,

::mnsm_u
MALO 5020 ¥ ¢ jANDo
TERECES£ £1 MEp g,
7 BIEN Hoy
MAFANA NOS Ro; pop

With this group of tea-
chers from Cuenca, Ecua-
dor, the development of
the Alforja Educativa be-
gan in 2013. The Alforja
Educativa is a collection
of guides, stories, games,
and songs designed to le-
arn about health, micro-
bes, and antibiotic resis-
tance. PHOTO: KLEVER
CALLE/ReAct LA
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This intriguing book brings together sto-
ries about microbes, written by children
from several schools in Cuenca during
different workshops where they learned
about microbiology and literature.
PHOTO: ReAct LA.
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Playing — a key learning strategy — du-
ring a workshop of the Educational Sad-
dlebag with community health promo-
ters in El Salvador (2015). PHOTO: ReAct
LA
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In San Miguel de Tucuman (Argentina),
Noelia Marianela Carrapizo, an early
childhood teacher, introduced her stu-
dents to the microbial world through ex-
perimentation, yogurt-making, storyte-
lling, and health. PHOTO: COURTESY OF
NOELIA CARRAPIZO.




Girls and boys presenting their school garden project in Formosa, Argentina (2019). PHOTO: ReAct LA




Over several years a series of story books
on microbes were created by children. The
process is described here to show the
power of children’s participation and the
creative and educational excellence of the
teachers using the methods of the Child-
to-Child approach. Entering the magical
world of story writing and the invisible
world of bacteria opens up a new universe
of countless creative possibilities for chil-
dren, with the freedom to imagine them in
thousands of ways, shapes and colours.
Their stories give voice to their perceptions
about the respect we should have for all
beings on the planet.

In 2012, ReAct Latin America and the Child-
to-Child (Nifio a Nifio) Center in Cuenca
proposed a series of participative didactic
processes to help children understand the
microbial world, in the context of health
as Alegremia (Joy), the interweaving of in-
finite relationships that exist in nature, and
the problem of antibiotic resistance and
proper use of antibiotics. This eventually
led to the development of the Educational
Alforja (Backpack) for School Health and
Microbial World3®.

“From the smallest (person) to the smallest
(being) on the planet” was launched in
2016 in Cuenca, by a group of children au-

thors from six schools in the city®. With
the help of several doctors*® they had di-
ved into the world of microbes, discovering
their names and functions in the human
body and in nature. A subsequent works-
hop to create stories, based on characters,
situation and, dreams, was led by three
gifted and committed teachers*. Children
read the stories in many media outlets in
the city.

In 2018, children made another significant
contribution to the Educational Alforja
through the project ‘Inhabitants in Yogurt
— Probiotics: foods that heal’. It aimed to
motivate children from an early age to le-
arn how the microbial world is a funda-
mental pillar of health and to adopt a com-
prehensive view of microbes. The work in
the classroom introduced the study of mi-
crobial diversity in a significant way, cove-
ring bacteria, cycle of life, antibiotic resis-
tance and foods that heal. Students made
comparisons, recognized characteristics
of bacteria, used the laboratory and the
garden as a space to explore and experi-
ment with microorganisms, and learn in
which foods they are found and how they
impact health. Antibiotic resistance was
put into the context of the importance of a
balanced, healthy diet and care for Mother
Earth.

38 ReAct Latinoamérica. Alforja Educativa: tools for health promotion [Internet]. Cuenca (Ecuador): ReAct Latinoamérica;
[cited 2026 Jun 7]. Available from: https://alforjaeducativa.reactlat.org/

39 ReAct Latinoamérica. De los mas pequefos a los diminutos del planeta: cuentos bacterianos escritos por nifios y nifas [In-
ternet]. Cuenca (Ecuador): ReAct Latinoamérica; 2014 [cited 2026 Jun 7]. Available from: https://www.reactgroup.org/wp-
content/uploads/2016/11/De-los-m%C3%A1s-peque%C3%B10s-a-los-diminutos-del-planeta.pdf

40 Professor Jorge Parra, Faculty of Medical Sciences, University of Cuenca, Ecuador; Dr. Arturo Quizhpe, Director of ReAct

Latin America
41 Silvina Alessio, Mdnica Morocho and Gustavo Cedillo.



BOX FIVE

‘We live thanks to bacteria’ — interview with Julio Monsalvo

A great impetus for the paradigm
shift came from Argentina:
through Julio Monsalvo, who had
had the opportunity to read the
evolutionary biologist Lynn Mar-
gulis, we approached another
look at microorganisms, outside
the metaphor of war. So, in the
midst of all these currents, on
October 26, 2007, ReAct Latin
America published an interview
with Julio Monsalvo titled "We
live thanks to bacteria", conduc-
ted by Kléver Calle:

"It is said that this so-called re-
sistance is a consequence of the
reckless use of antibiotics. Ho-
wever, | believe that this state-
ment is only part of the truth. |
think that resistance is essen-
tially a manifestation of the in-
telligence of Life itself that de-
velops strategies for its
continuity.

"My feeling is that bacteria are
living beings and because they
are such, with intrinsic value in
themselves, they are members
of the fabric of Life. For example,

science shows us that bacteria
play an essential role in regulating
our atmosphere. They are like
the enzymes of a cell. They in-
fluence the proportion of che-
mical reactions that have meant
that for millions of years we have
had an atmosphere with 21%
Oxygen, 79% Nitrogen and 0.03%
Carbon dioxide.

"Of course, the Gaia Theory, by
Lynn Margulis (microbiologist)
and James Lovelock (atmosphe-
ric chemist), shows us that it is
not that this atmosphere is sui-
table for Life, but that Life itself

has generated it and self-regula-
tes it. And bacteria play a predo-
minant role in this. We live be-
cause bacteria exist!

“Life began on the planet about
3,000 million years ago. In the
first 2,000 there were only micro-
organisms. For billions of years
bacteria regulated the tempera-
ture of the Planet and the chemi-
cal composition of the atmos-
phere. Other beings such as
plants, animals and people arri-
ved in the last billion years and
our life depends on the relations-
hip we establish with bacteria."

“l think that resistance is essentially a manifestation of the intelligence of Life itself that
develops strategies for its continuity.”

Julio Monsalvo
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Julio Monsalvo at a community health workshop with rural teachers in Formosa, Argentina (2007). PHOTO:
COURTESY OF JULIO MONSALVO

Dancing with Bacteria — the
project

In 2015, ReAct implemented the 'Dancing
with Bacteria' project in Chiang Mai, Thai-
land, to address the interconnected crises
of poor nutrition, food contamination, and
antibiotic resistance.

The project recognized that malnutrition—
whether from over-nutrition, under-nutri-

tion, or malnutrition—weakens immune
systems and increases vulnerability to in-
fectious diseases. Combined with antibio-
tic resistance, this has become a major
cause of death and morbidity, particularly
in low- and middle-income countries. The
problem is compounded by widespread
chemical contamination of food through
pesticides, preservatives, and antibiotics,
especially in urban areas where people
have limited control over their food sour-
ces.




Mary Murray and Niyada
Kiatying-Angsulee, two of
the coordinators of the
“Dancing with Bacteria”
project, promoting its ma-
terials and tools in Chiang
Mai, Thailand. PHOTO:
SATYA SIVARAMAN

Demystifying Med

Educational booklets from
the project "Dancing with
Bacteria.” PHOTO: SATYA
SIVARAMAN
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Home gardening kit that included tools, seeds, natural fertilizers, and easy-to-
read manuals on the themes explored in the Dancing with Bacteria project.
PHOTO: SATYA SIVARAMAN
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The 'Dancing with Bacteria' project addres-
sed these challenges through three inte-
grated activities:

Kitchen Gardening: Participants learned
to grow their own chemical-free food, recy-
cle organic waste, and benefit from the
therapeutic effects of gardening—inclu-
ding exercise, stress reduction, and cost
savings.

Food as Medicine: The project explored
the medicinal properties of common food
ingredients and proper cooking methods,
helping people understand how traditio-
nal cuisines evolved to suit local condi-
tions while navigating the challenges of
globalized food systems.

Health Literacy: Participants gained basic
knowledge of human anatomy, disease
development, rational medicine use, and
modern medical procedures to promote
healthier lifestyles and better healthcare
decisions.

Central to all activities was understanding
the positive role of bacteria in food pro-
duction, preparation, waste recycling, and
the human microbiome. The project’s long-
term goal was to moderate antibiotic con-
sumption and raise awareness about an-
tibiotic resistance by reducing the irrational
fear of all bacteria and explaining the
need for a balanced approach.



The initiative provided participants with
toolkits containing gardening implements,
seeds, natural fertilizers, and easy-to-read
manuals on all the key themes of the pro-
ject. The project was an attempt to find
solutions to poor nutrition, rising healthcare
costs, antibiotic misuse and low health
literacy through practical activities that
brought immediate health and economic
benefits to participants.

Latin American Network
Collaboration for Social
and Environmental Health

From 2015 to the present, RLA and the
Reimagining Resistance Group have en-
thusiastically championed making the mi-
crobial world visible within the Latin Ame-

rican Social and Environmental Health En-
counters (2015-2019)%*. They have worked
with the Institute of Social and Environ-
mental Health at the University of Rosario,
Argentina, The Union of Latin American
Scientists committed to Society and Nature
(UCCSNAL), the Latin American Association
of Social Medicine (ALAMES), and many
other networks, to connect microbial wis-
dom and AMR with agroecological and
consumer movements. Together, initiatives
like "Mother Earth One Health" were laun-
ched and deep collaborations developed
with the networks on the health of water,
soil, food production, and food security
systems®3. Other themes included: Learning
from Bacteria: the feminine principle; the
clinical history, prognosis and treatment
of the disease of Mother Earth; peoples
stories of life, sickness and healing (Ba-
cHistorias)*4; and a six year dialogue with
many diverse communities in Latin America
on ‘What is Health? What is Medicine?’%.

42 Quizhpe A, Lépez JC, Alessio S, Carrapizo M, Granizo P. Proceedings of the Second Intercontinental Meeting “Mother
Earth, One Health” [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2020 [cited 2026 Jun 7]. Available from: https://re-
actlat.org/download/memorias-del-i-encuentro-intercontinental-madre-tierra-una-sola-salud/

43 Quizhpe A, Calle K. Proceedings of the Intercontinental Meeting “Mother Earth: One Health” [Internet]. Cuenca (Ecuador):
ReAct Latinoamérica; 2018 [cited 2026 Jun 7]. Available from: https://reactlat.org/wp-content/uploads/2024/03/Madre-

Tierra-Una-Sola-Salud.pdf

44 Quizhpe A, Aguilar I, Cantos G, Murray M, Sivaraman S, Guayan L, et al. jContemos nuestras bac-historias! De cuando la
ciencia redescubre su corazén [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2016 [cited 2026 Jun 7]. Available from:
https://reactlat.org/wp-content/uploads/2024/09/BACHISTORIAS.pdf

45 Quizhpe A, Murray M, Sivaraman S. What is health? What is medicine? Dialogue of knowledge and wisdom about health,
antibiotics and microbes 2016-2021 [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2022 [cited 2026 Jun 7]. Available
from: https://reactlat.org/wp-content/uploads/2024/12/What-is-health-What-is-medicine.pdf
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Closing of the First “Mother
Earth, One Health” Encoun-
ter, whose declaration high-
lighted the problem of anti-
biotic misuse in the intensive
farming of animals for con-
sumption (Rosario, 2017).
PHOTO: ReAct LA

Damian Verzenasi, director
of the Instituto de Salud So-
cioambiental de la Universi-
dad Nacional de Rosario
(2019), stated:

= | ﬂ L‘E “We need to build health
____________ i 1= systems that embrace a ho-

A L : listic approach, creating terri-
tories that allow human
beings, microorganisms, and
ecosystems to live in a he-
althy relationship.”

PHOTO: ReAct LA

On World Environment Day,
within the framework of the
Second “Mother Earth, One
Health” Encounter (2019),
tens of thousands of people
wearing masks marched
through the streets of Rosario
to raise awareness of the he-
alth problems caused by envi-
ronmental pollution. It is
known as the “Mask March.”
PHOTO: ReAct LA
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This gathering, organized by
ReAct and its partners in Thai-
land (2018), focused on pro-
moting a healthy model of
food production based on lo-
cal experiences. PHOTO: Re-
Act LA

Dialogue on health and medi-
cine with women knowledgea-
ble in the therapeutic power of
plants (Latacunga, Ecuador,
2019). PHOTO: ReAct LA
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In 2016, ReAct Latin America organized
the International Meeting "Dancing with
Bacteria for Life", under three provocative
questions: Food as medicine? Home as
the clinic? Grandmothers as doctors? The
meeting explored initiatives for renewing
the land, reviving the kitchen, recipes to
heal bodies, lands, and communities.

This was the first time the emerging me-
taphor of ‘Dancing with Bacteria’ was ex-
plored in a public sphere with represen-
tatives from many local communities in
Ecuador as well as delegates from Argen-
tina, Australia, the United States and In-
dia.

Up: “Dancing with Bacteria for Life recognizes that
we are all immersed in an ocean of bacteria: they
accompany us from birth; they are our companions
along the way; they dance to our rhythms; they
sense us, even if we sometimes do not sense them;
they accompany us, even if we sometimes do not
want them,” read the invitation to the meeting.
POSTER: EL GATO

Down: The book “Food as Medicine and the Kit-
chen as Pharmacy” was presented in 2018. COVER:
EL GATO
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Voices from the Latin American Network: Reflection and Synthesis

‘Reimagining Resistance: Expan-
ding and Beautifying the Mo-
saic’*® was published in 2017
and contained the reflections of
diverse members of the larger
Latin American network on the
concepts and activities related
to reimagining resistance. The
panel included artists, health
professionals, and microbiolo-
gists:

Damian Verzeiassi, a scientist
committed to Science with Cons-
cience, rethought the concepts
of health, science and biology
from his work as a university te-
acher and researcher at the Uni-
versity of Rosario, Argentina.

Hugo Noboa, an Ecuadorian he-
alth expert with the soul of a
poet, highlighted the value of re-
sistance in health, society and
life, based on collective expe-
riences.

Nicolds Campoverde, author of “Lunching
with Bacteria,” at the presentation of the
work. PHOTO: ReAct LA

Nicolas Campoverde, epidemio-
logist and longtime collaborator
of ReAct Latin America, invited us
to travel with his friend 'Proca-
riota' through time and space to
discover the force that moves life.

Marcelo Andocilla, university te-
acher, microbiologist and poet,
dazzled the audience with the

analogies between classical
mythology and the sciences to
understand evolution.

Juan Francisco Benavides, artist
and a professor at the National
University of the Arts (Ecuador)
explored the history and nature
of art and claimed its irreducible
freedom to make life and death
more enjoyable, saying: “Bacteria
are not feared because they are
such, but because they can lead
to death itis death that is feared.
Building a different relationship
with bacteria involves building a
different relationship with death,
a relationship that fills each day
of life with meaning”.

The publication with its innovative
design by the graphic artist El
Gato aimed to capture a network
of texts, ideas, feelings and ima-
ges to provoke new dialogues,
initiatives and the unexpected.

46 Quizhpe A, Calle K, Murray M, Verzefiassi D, Noboa H, Benavides JF, et al. Reimagining resistance: amplifying and enriching the mosaic [Internet]. Uppsala
(Sweden): ReAct; 2017 Sep [cited 2026 Jun 7]. Available from: https://www.reactgroup.org/wp-content/uploads/2017/11/Ampliando-y-embelleciendo-
el-mosaico-2017.pdf
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Emergence of an ethics of
care

The dialogue process for Reimagining Re-
sistance gradually changed into one that
was more comprehensive and integrative.
The Riksinacuy approach to dialogue hel-
ped us in this conscious transition. In this
method, the head and heart are engaged
in thinking and listening in a ‘friendly, free
and rotating way’. There are four stages
of development which, underpinned by
the indigenous vision of life, are likened
to the life cycle of seeds, plants, soil and
fertility.

Over five years or more of smaller mee-
tings, participants explored and interna-
lised various aspects of ABR and the mi-

Scene from a seminar-workshop held in La Paz, Bolivia, in 2018. PHOTO: ReAct LA

crobial world in regard to their significance
for life. All these discussions were groun-
ded in community participation, cross sec-
toral action and collaboration across diffe-
rent types of movements resulting in a
series of publications, seminars and pu-
blic events that have touched thousands
of people across Latin America and to a
lesser extent globally.

These processes fed into two significant
meetings in Bolivia in 2018 that articula-
ted an ethics of care.

The first was held in Cochabamba with an
international gathering of artists, scien-
tists, health promoters, traditional hea-
lers, community health practitioners of
many kinds, communicators and health
professionals. It was an inspiring moment
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Scenes from a seminar-workshop held in La Paz,
Bolivia, in 2018. PHOTO: ReAct LA

to take the microbes perspective. Partici-
pants were asked to dim the lights and
quietly try to see and hear what microbes
were doing and saying. Using humourand
guile to make sure the harsh truth about
ABR and microbial propensity to create in-
fection was not left out, the space bet-

ween everyone at the meeting started to
buzz — people got up to dance with bac-
teria, people wanted to talk about the
questions and their opinions on the ans-
wers. The meeting concluded that ‘Health
is Art, Joy and Dancing with Bacteria’

‘We are inspired by the vision to
change the paradigm of human bac-
terial relations. To Reimagine Resis-
tance means to realize we live in a
communicating and hugging world.
In this regard, each person is a uni-
que and irreplaceable Universe,
which also carries many internal uni-
verses. We embrace the principle of
Bacterial Solidarity which Gives Life
for Life. In summary, as Rave Tabares
says, ‘I like the people that hug, hug
life, hug the world...hug me’.’

‘When we embrace, we reimagine
and... We wish that people sow and
cultivate, hug, struggle and dream.’

The second meeting was held in La Paz in
conjunction with the Microbiology Depart-
ment of the Medical Faculty of San Andres
University in La Paz, Bolivia, and called
Understanding Antimicrobial Resistance,
Caring for the Health of Mother Earth, He-
aling Ourselves.

It set out to articulate a broader context
for ABR including analyzing ABR from the
perspectives of planetary health, the role
of the microbiome, and health inequali-
ties. Building on the Cochabamba mee-
ting, it acknowledged that the challenge
is to not only conceptualise the broader
ecological context, but to internalize this
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—to feel and live it, to experiment, to share
and to evaluate and reflect on our expe-
riences.

What we consume individually and as fa-
milies and communities, what we pres-
cribe and what we use in food production
affects the ecosystem in which we live.
And it affects other local ecosystems fur-
ther away too. There is a need to make
this visible in conversation, in clinical en-
counters, in teaching and advocacy to mo-
tivate all of us.

The meeting seized the opportunity to
contribute to this by bringing to fruition a
number of initiatives that were seeded in
the earlier phases of dialogue. A Decla-
ration on Microbial Rights was discussed.
Ethics and practical steps for community

care of antibiotic use was developed by
creating the concept of Antibiotic Smart
Communities, and developing community-
based guidelines for use of antibiotics in
the context of planetary health (see Box
Eight: Communities and Antibiotics - an
example of ethics of care). This included
a course curriculum for Primary Health
Care workers on Mother Earth, the Micro-
bial World and ABR and urges professio-
nals and communities to develop guideli-
nes fortherapeutic action by thinking ata
planetary level. The meeting discussed
the policy challenges in the context of La-
tin America and shaped a strategic plan
for the RLA network to take these initiati-
ves forward at many levels.

Finally, the meeting called for an ethics of
life that includes the rights of bacteria.

Scene from the seminar-workshop held in La Paz, Bolivia (2018). PHOTO: ReAct LA



BOX SEVEN

The ethics of life and rights of bacteria

In 2008, the people of Ecuador
recognized the Rights of Nature
in their new Constitution. This
stimulated thinking about the
role of bacteria in nature in on-
going RLA and RR dialogues over
several years along the following
lines:

“If we take into account that the
origin of organic life is bacteria,
which invented essential biolo-
gical processes such as photos-
ynthesis and created the condi-
tions for life such as the oxygen
revolution, and that they are the
most diverse form of life and sus-
tain the biogeochemical cycles
of the planet, the recognition of
such rights necessarily implies
the recognition of the rights of
bacteria as a form of life.”

Thus, began rich dialogues that
explored the shifting of para-
digms that are centred in war
and destruction to ones that res-
pect and understand the role of
microbes in the processes of life.
The discussions on microbial
rights also led to a text signed

HACIA UNA NUEVA RELACION ENTRE
LA HUMANIDAD Y LAS BACTERIAS

- {Las bacterias tienen derechos?

Cover of the call to recognize the rights of bacteria. COVER ILLUSTRATION: VILMA
VARGAS/ReAct LA

by many people in the network
and published as “Towards a new

chapter in human-bacterial rela-
tions’.

47 ReAct Latinoamérica. ¢Las bacterias tienen derechos? Hacia una nueva relacion entre la humanidad y las bacterias [Internet]. Cuenca (Ecuador): ReAct

Latinoamérica; 2018 Nov [cited 2026 Jun 7]. Available from: https://www.reactgroup.org/wp-content/uploads/2018/11/LLAMADO-BACTERIAS-

FINAL.pdf
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BOX EIGHT

Communities and Antibiotics - an example of ethics of care*®

The development of guidelines
for community action, along with
an educational program titled
‘Communities and Antibiotics’,
was based on dialogues with
communities and universities un-
folding over two years. The pro-
cess considered action on anti-
biotic resistance in alignment
with the Global Action Plan within
the ‘Mother Earth: One Health’
approach.

These dialogue seminars articu-
lated the concept of community

Co;ﬁ.'munity

Use of antibiotics and the Healt

Covers of the “Communities and Antibiotics” series. DESIGN: EL GATO

wisdom - how it is expressed and
how it could be recovered. The
relevant characteristics of a wise
community were defined in rela-
tion to health care and the pro-
duction of healthy food. At the
same time, progress was made
in the dialogue about what the
community needs to know about
the use of antibiotics in caring
forthe health of the Earth*. This
work was then developed further
in collaboration with many aca-
demic and community groups wi-
thin the RLA and IRRG networks.

The resulting publication series

‘Communities and Antibiotics’,
composed of four parts, calls upon
us to understand ourselves as part
of the ecosystems that we inhabit
and collectively assume the cha-
llenge of recovering the health of
our localities, and of our bodies.

1. Community Wisdom: Use of An-
tibiotics and the Health of Mo-
ther Earth distills the qualities of
communities which are wise in
the care of Mother Earth, the pro-
ductions and consumption of
food and the use of antibiotics®°.

Communities

48 Quizhpe A, Murray M, Calle K. Comunidades y antibiéticos [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2020 [cited 2026 Jun 8]. Available from:
https://reactlat.org/wp-content/uploads/2021/12/Comunidades-y-Antibioticos.pdf

49 ReAct Latinoamérica. Seminario-Taller Internacional Comprendiendo la Resistencia a los Antimicrobianos, Cuidando la Salud de la Madre Tierra, Sanandonos
[Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2017 May [cited 2026 Jun 8]. Available from: https://reactlat.org/noticias/seminario-taller-internacio-
nal-comprendiendo-la-resistencia-a-los-antimicrobianos-cuidando-la-salud-de-la-madre-tierra-sanandonos/

50 Quizhpe A, Murray M, Calle K. Comunidades y antibidticos. Primer cuaderno: sabiduria comunitaria, uso de antibidticos y salud de la Madre Tierra
[Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2019 [cited 2026 Jun 8]. Available from: https://reactlat.org/wp-content/uploads/2021/08/CA_Sabi-
duria-Comunitaria-03-05-2021.pdf
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BOX 8 (CONTINUED)

Communities and Antibiotics - an example of ethics of care

2. Community Responses to An-

tibiotic Resistance sets out the
challenges in moving from a
Global Action Plan for ABR to
the community level and vice
versa. It presents four case
studies of community respon-
ses to the ABR and other co-
llective health problems from
El Salvador (to establish a me-
dicines Law), Thailand (Anti-

biotic Smart Use), Argentina
(Science for Peoples Health
and Mother Earth), and Ecua-
dor (a local community adapts
the WHO’s Global Action Plan
on AMR to its own context)®'.

3. Towards a Community Action

Plan sets out an approach to
moving from national action

stressing participation proces-
ses”.

4. Protecting the Essence of He-

alth: an educational program
for human, animal and plane-
tary health is an educational
guide on human, animal and
environmental health regar-
ding the appropriate use of
antibiotics®.

plans to community action

Protecting the essence

OF HEALT

Educational pregram in human, animal

Towards a Community

Antibictic resistance and the Health of Mother Earth

¢

51 Quizhpe A, Murray M, Calle K. Comunidades y antibiéticos. Segundo cuaderno: respuestas comunitarias a la resistencia a los antibiéticos. ¢ Por qué son ne-
cesarias las respuestas comunitarias? [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2019 [cited 2026 Jun 8]. Available from: https://reactlat.org/wp-
content/uploads/2021/08/CA_Respuestas-Comunitarias-31-05-202 1.pdf

52 Quizhpe A, Murray M, Calle K. Comunidades y antibidticos. Tercer cuaderno: hacia un plan de accién comunitario. Resistencia a los antibiéticos y salud de
la Madre Tierra [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2021 [cited 2026 Jun 8]. Available from: https://reactlat.org/wp-
content/uploads/2021/08/CA_Hacia-un-Plan-de-Accion-Comunitario-13-06-202 1.pdf

53 Quizhpe A, Murray M, Calle K. Comunidades y antibiéticos. Cuarto cuaderno: A cuidar la flor de la salud. Programa educativo en salud humana, animal y
planetaria [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2020 [cited 2026 Jun 8]. Available from: https://reactlat.org/wp-
content/uploads/2021/08/CA_A-cuidar-la-Flor-de-la-Salud-07-06-202 1. pdf
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Learning from Bacteria

By the end of the COVID pandemic, the IRRG had evolved into a
more conscious relationship with their journey away from the war
metaphor towards trying to understand what could be learned by
humans from the world of bacteria themselves.

This was a radical step from seeing bacteria as ‘adversaries’ to
recognizing them as ‘friends’ of humans and all other forms of
life on Earth. The idea was to learn, with humility from bacteria,
the planet's oldest and most numerous organisms as a way to
help humanity correct past mistakes and build a sustainable fu-
ture.

Here are some key lessons that were identified as lessons humans
could learn from bacteria:

1. Preserving diversity: Bacterial genetic diversity enables their
survival against antibiotics. For humans, the lesson is clear:
our diversity strengthens our species' survival. Modern violence
stems from attempts to homogenize populations culturally,
politically, and economically. While historical violence arose
from rage and hatred, today's violence proceeds from funda-
mentalist mentalities claiming singular paths to truth, disgui-
sed as nationalism, development, or progress. Learning from
bacteria means resisting attempts to reduce our complex world
to uniform norms and defending each person's right to their
own way of life.

13
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. Adapting to change: Bacteria have thri-

ved for 4 billion years, surviving ex-
treme conditions while repeatedly mi-
tigating environmental hostility to
enable life's flourishing. Their extraor-
dinary resilience offers an exemplary
model. As our planet faces harsh ad-
versities ahead, humans must not only
resist disappearance but contribute po-
sitively to life's continuation.

. Working collectively: Research by

biophysicist Eshel Ben-Jacob revealed
that bacterial populations coordinate
actions through intricate molecular
signalling and communication for co-
llective benefit. What we should learn
is the importance of community work
and constant interaction, since hu-
man destiny is likewise deeply intert-
wined with other humans and all pla-
netary life.

. Balanced consumption: Bacteria con-

serve resources, never depleting wha-
t's available below a certain threshold.
This contrasts sharply with human so-
cieties' ecologically unsustainable con-
sumption patterns, particularly today
when misplaced faith in technology dri-
ves us to exhaust even renewable re-
sources. The principle that bacteria te-

ach us: never take more than we can
give back to Mother Earth.

5. Regeneration of life: Beyond sustai-
ning life, bacteria constantly recycle or-
ganic matter, converting dead things
into a source of new life. Through this
function, bacteria reveal that even after
death, all living organisms continue
playing a role in one form or another.
Understanding this inevitable conti-
nuity of existence and promoting the
principle of regeneration is crucial to
overcome the fear of death as a ‘final
endpoint’ that has traumatized huma-
nity for millennia.

Dancing with Bacteria- the
metaphor

In this period, the concept of ‘Dancing
with Bacteria’, first used as the title of a
health and gardening project in Chiang
Mai, Thailand (see 4.4 above), emerged
and evolved through dialogues between
communities, disciplines, sectors, chil-
dren, farmers, women, and artists. This
metaphor captured something essential:
the dynamic, responsive, collaborative re-



Using works like this one, Mary Murray explained at the First Mother Earth, One Health Meeting (Rosario, 2017) that “microbes are
immensely social and have no centralized command. Their communication and cooperation are feminine in nature.”
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lationship that characterizes healthy mi-
crobial interactions. Rather than the static
opposition of warfare, dance represents
movement, rhythm, partnership, and cre-
ative adaptation—qualities that mirror
how microbes actually function in healthy
ecosystems.

It was a rich journey, with people from all
walks of life who have extraordinary abili-
ties, knowledge and commitment to life:

e In the breaking of paradigms that are
contrary to life, the role of indigenous
peoples has been central and their
contributions to the construction of a
science infused with a love of life —
based on the restoration of balance
and harmony, humans as part of na-
ture.

e The creative, open, and systematic thin-
king, along with the sharing of kno-
wledge by research scientists working
on the microbial world, has been eye-
opening and has enabled many hi-
therto sealed boundaries to become
porous in this process.

e Artists contributed knowledge of an
equally powerful kind to that of science,
showing the overlap between the two
in the fundamental questions they
raise.

Our journey to this alternative metaphor
went from the slogan, to the idea, the in-
formal conversation, the reciprocity in the
conceptual space and then to the human
sphere — both conscious and unconscious
— integrating the many contributions from



“Bacteria, in our understanding,
are part of the permanent
blossoming of the Universe, the
realization of Life, the point of
perfection of the creative and
formative forces, members of the
universal community that
flourishes within Mother Earth.”

Donato Camey
Doctor and Maya spiritual guide

2nd “Mother Earth, One Health” Meeting (Rosario, 2019). PHOTO: ReAct LA
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our process. The evolution of the metaphor centres on the ethics of life, which goes
beyond the concept of health to the need for care as a strategy to preserve the health of
the planet and all those who inhabit it.

“A metaphoris an image to make the invisible visible, the complex
understandable. For that reason, metaphors start from close and everyday
experiences. War or dance can and, in fact, are used metaphorically, and
they are so encompassing that we could call them mother metaphors.
Dance as a metaphor, resistance to the destruction of life and peace as an
imperative in our times are the future of this work.”

Arturo Quizhpe,
Director of ReAct Latin America

Explaining ‘Dancing with Bacteria’

The primary idea is that we humans can share the same space with bacteria, without ne-
cessarily hurting each other. We don't have to love bacteria but can coexist cautiously, by
knowing how to prevent harm, fighting only if necessary, but without indiscriminate
killing.

Dance itselfis a process that depicts very well all kinds of elaborate negotiations between
any two entities — in this case, humans and bacteria. Nature itself operates this way as
do human beings in human societies. We are constantly negotiating space, resources,
pushing ourideas, absorbing new ideas. And this negotiation is like an elaborate dance.

The metaphor of dance works very well as it not just accurately describes how living
systems really interact with each other but also because it is universal in all cultures and



societies. It is a language that even the
new born babies understand, born as they
are after months of dancing around in
their mother’'s womb and then experimen-
ting with moving their bodies on their own.
Itis a language that every living organism
on the planet understands - dance is a
synonym for all of life itself.

Using the metaphor of dance also helps
resolve the common question asked: how
should we consider bacteria — as friends
or enemies? The answer is that bacteria
are not to be considered in such binary
terms, as this does not capture the real
complexity of our relations with them. The
human-microbe equation is a dynamic
system in which there are no permanent
friends nor permanent enemies and every-
thing depends on the context.

So, the categorization of bacteria as ei-
ther good or bad bacteria is trying to slot
them into a narrow, ‘with us or against
us’ framework. In reality it is always a
fluid situation - the same commensal
bacteria that are in the human body,
which do no harm to the body most of
the time can turn harmful under certain
circumstances.

There are a lot of bacterial species in the
human body which are extremely impor-
tant and critical for our own survival, like
the E. coliin the intestines. E. Coli are the
most numerous bacteria in the human
body and help us digest our food for all of
our lives, but the same bacterial species
can be very deadly for the human body in
a particular context such as severe trauma
to the body.

This fluidity of relations is what the ‘dance’
is all about — a constant movement and
negotiation to avoid dangers, make
friendships and to co-exist without dying
or killing. This metaphor calls upon human
beings to stop thinking in terms of black
and white framework, and start thinking
in more complex ways. This is because life
is complex, and we have to accept it, un-
derstand itand respond toitin a nuanced
way. There are no simplistic answers and
solutions.

Challenges in applying the
concept of ‘Dancing with
Bacteria’

While it may be easy to understand the
concept of ‘Dancing with Bacteria’ inte-
llectually, the deeper problem is that a lot
of our ideas about bacteria are driven by
visceral fear. That is understandable as
bacteria have been the cause of great tra-
gedies and death, mass death even, for
example the plague in European history.
So, people have very deep-rooted, trau-
matic memories, and this becomes a
source of great fear, which is unfortunately
usually also a source of violence.

Once afraid, there is a pattern in human
behaviour to think in terms of either one’s
own survival or somebody else's. It is har-
der to think of coexistence. Fear is engul-
fing. One tends to take flight or go into a
shell and from within that shell, try to eli-
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minate the threat. Endlessly protecting
oneself due to fearis a defining pathology
of human societies - the way we build for-
tified cities, the fact that every country has
armies trained to die or kill, the amount of
money spent on weapons and arms races
globally. These are indications that human
societies have become deeply cautious,
suspicious and manipulative due to fear.

So, the key to helping people engage in
‘Dancing with Bacteria’ is to help reduce
their fear - to understand what drives it,
and why it is counterproductive. The
dance is a metaphor for the love of life
while fear ultimately leads to the embrace
of death.

A real question here is how to negotiate
and dance with the bacteria, given the
weight of history and propensity for hu-
man beings to demonise what we fear?
There is no easy answer. However, some
practical insights from a person working
everyday with the dance between life and
death in newborn babies may give us
some inspiration to try. Vivi Nordberg, a
neonatologist working at Karolinska hos-
pital in Sweden, has collaborated with us
for some time in the Reimagining Resis-
tance journey.

Vivi understands that the first encounter
of humans with microbes during birth is
critical forhuman development, including
the development of immunity. But she ob-
serves that the fear of infection in new-

borns is so high amongst doctors that it
drives massive unnecessary use of anti-
biotics at the cost of harming the micro-
biome. She describes microbes as the first
’dance partner’ of the newborn as if the
soil of Mother Nature becomes the soul
of the newborn.

She describes how she deals with the
ever-present fearin her job:

“As a neonatologist, I'm immersed in
the microbial story. My research focu-
ses on quickly identifying antibiotic-
resistant bacteria. But my greatest fo-
cus—at hospital beds and neonatal
units—is educating others about bac-
teria's crucial role in newborn deve-
lopment. | raise awareness about how
thriving microbiomes are essential
and reduced reliance on antibiotics
can be transformative.

In neonatal sepsis, infection preven-
tion, and antibiotic stewardship, | na-
vigate complex bacteria-newborn
interactions. A baby's life begins with
a meeting—sometimes peaceful, so-
metimes turbulent—between tiny or-
ganisms and a new host. Sometimes
they collide, creating chaos or death.
Often, they gently reach out, forming
partnerships, walking together toward
healthy futures.

I present the microbial world as a bou-
quet of flowers. Each represents diffe-



rent newborn-microbe interactions: in-
fection fear, disease potential, but also
healing power, harmony, and essen-
tial developmental roles. | show this
bouquet to everyone—parents, doc-

tors, microbiologists, policymakers—
focusing on different flowers depen-
ding on their concerns. Fear of chaos
and death is always present, but fra-
med with knowledge, it softens.”
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Bacteria are the first dance partner of the new being in gestation. The dance begins in the womb and, step
by step, guides the baby into the outside world, where the newborn makes use of this gift of life. IMAGE:
VILMA VARGAS/ReAct LA
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Restoring the love of life:
restoring microbial health
in the soil

Nourishing the soil as a living skin of the
planet marks the work of several networks
in Latin America that have been collabo-
rating with us in understanding and ex-
plaining the concept of ‘Dancing with Bac-
teria’ in specific contexts. Two short insights
show the exciting integration of ancestral
knowledge and traditional farming prac-
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tices, modern microbiology, art making,
transformative learning and repetitive
experimentation among farmers to make
the invisible accessible.

“Before the dance comes the space’,
says Stephen Sherwood, who with his
wife Myriam Paredes runs Granja Urku-
wayku, an organic farm in Ecuador. They
are active in emergent networks for re-
generative agriculture. The network ob-
serves what happens in these spaces in
the soil with creative ways of marrying
modern microscopy, ancestral kno-

Microscopic spaces created in the soil by microbial activity. IMAGE PROVIDED BY STEPHEN SHERWOOD IN
HIS PRESENTATION “BEFORE THE DANCE COMES THE SPACE,” AT THE INTERNATIONAL DIALOGUE FOR

WORLD MICROBIOME DAY 2025



wledge, and transformative learning prac-
tices.

Participants have become passionate
about the unique role of microbes in these
spaces and how they dance with fungal
networks to create healthy plant roots and
flourishing agroecological food produc-
tion. The science makes visible what indi-
genous farmers have always known from
ancestral knowledge. Along with many
networks around the world, they see how
modern agriculture destroys these spaces.
The food production-consumption system

is a primary source of soil degradation,
increasing global greenhouse gases which
drive global warming and climate change.
In addition, pollution and food related di-
sease are now leading causes of death in
most countries.

Working with artists and scientists, they
have a creative way to tell the story of mi-
crobial life on the planet by undertaking a
5 km walk®* each step taking participants
back through time to the origins of life on
Earth. Understanding the origins of the
landscape they live in from many sources

Microbes can increase the reach of a root up to six hundred times. IMAGE PROVIDED BY STEPHEN SHERWOOD
IN HIS PRESENTATION “BEFORE THE DANCE COMES THE SPACE,” AT THE INTERNATIONAL DIALOGUE FOR

WORLD MICROBIOME DAY 2025

54 The activity, entitled “A Walk through Pacha, a Conversation with Luca,” consists of a 5-kilometer walk lasting approximately
four hours, during which each step represents 10 million years of evolutionary history. Through this experiential journey,
participants travel across 4.9 billion years of life on Earth (“Pacha”), tracing the evolution of life from the earliest
protobacteria and the Last Universal Common Ancestor (“LUCA”") to contemporary times.
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of knowledge, many are enthusiastically
engaged in regenerating the landscape
sterilised by decades of human over-ex-
ploitation back towards healthy forest*.

The Soil Assembly —Tinku Uku Pacha in
the Kichwa language— brought together,
in May 2025 in La Chimba, an Indigenous
community nestled in the Ecuadorian An-
des, multiple networks of social, scientific,
environmental, artistic, and spiritual orga-
nizations to discuss the soil care and the

Stephen Sherwood explains, from the degraded

numerous invisible l.lves t,hat inhabitit. The soils of llalé (northern Ecuador), that through the
eve'nt focused on listening, memory and chakra system the soil shifts from being a carbon
resistance. source to a carbon sink. SCREENSHOT

55 This work is illustrated in the video entitled “It Is Time to Dance with Soil Microbes!”, available at: https://drive.google.
com/file/d/1GieBGaNzebL3x7W96s6gzvsZ6PhadeDu/view
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of microbes, know how to bring life back to the soil.

Timeline of the evolution of
life on Earth. IMAGE BASED
ON THE ILLUSTRATION BY
STEPHEN SHERWOOD IN HIS
PRESENTATION “BEFORE THE
DANCE COMES THE SPACE,"”
AT THE INTERNATIONAL DIA-
LOGUE FOR WORLD MICRO-
BIOME DAY 2025
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Art served as a means of connection and
transformation in the process of the As-
sembly. Performances, installations, music,
dance, and poetry revealed aspects of life
that often go unnoticed. Artist Ronny Borja
presented an exhibition where she collec-
ted soil samples from different communi-
ties and analysed them through chroma-
tography, visualizing their microbial
richness as a watercolour representation
of urban life. One of her works stated, “To
see the soil is to see where the light does

not enter.” Through this insight, many be-
gan to shift their understanding of agricul-
ture, the relationship with bacteria, the
body, and time.

Pedro Soler, artist and organiser, says: "Art
did not come to teach or to intervene. It
came to listen and to express, with since-
rity, what the land feels. Because the future
-if there is one- is on the ground. And to
get there, we have to change the way we
look and cultivate".

This page and next: 2nd Soil Assembly in La Chimba, Ecuadorian Andes (2025). PHOTO: ReAct LA
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What is Health? What is Medicine?

Over the years, as part of the Reimagining Resistance dialogues,
a fundamental question that kept surfacing was — what exactly is
‘health’ and what is ‘medicine’? It was not clear to many of us
whether the mainstream definitions of these terms were valid or
not, in the face of new knowledge in both the sciences and the
humanities, as also strong assertions in recent decades of the
worldview of indigenous peoples around the globe.

According to the WHO’s definition, adopted as part of its founding
Constitution in 1948, health is ‘a state of complete physical, men-
tal and social well-being and not merely the absence of disease
or infirmity’.

But then this begs the question, how do we measure ‘well-being’?
Is there only one interpretation possible or are there many that
are equally valid?

For most purposes, in the world of modern medicine ‘health’ and
‘well-being’ are assumed to be related mostly to indicators of hu-
man physiology like height, weight, blood pressure, sugar and
cholesterol levels, the condition of bodily organs like heart, liver
orthe kidneys and so on. For a physician it is often only these pa-
rameters that really matter while determining whether a patient
is healthy or not.
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More than six decades ago, the French-American microbiologist
René Dubos differed radically from the WHO definition of health.
In his book ‘Mirage of Health: Utopias, Progress and Biological
Change’, he defined health as “the expression of the extent to
which the individual and the social body maintain, in readiness,
the resources required to meet the exigencies of the future”. He
saw the World Health Organisation’s notion of good health as a
technological fix that is applicable only for a narrow set of condi-
tions in which humans find themselves.

The story of health has to be seen as not just its natural science
aspects or the technologies that go with it. Instead, a good grasp
of health conceptually requires understanding people and their
contexts, which is where the humanities are invaluable. Anthro-
pology, sociology, economics and political science among other
things shed light on how people see, practice and act to be healthy
within the reality they live with including circumstances beyond
individual or community control.

Similarly, to answer the question ‘what is medicine’ requires kno-
wledge of cultural markers, beliefs and practices in each context
as medicines take on other meanings and roles in different arenas,
beyond just their direct, physical or biological impact on the hu-
man body.

Next page: Argentina’s Popular Health Movement, Laicrimpo, “is a deeply
healing space,” says Marcela Bobatto, “because pain and suffering are shared
with others, with the group that is predisposed to listening, to accompanying
the other with affection and tenderness. In this way, individual pain, when
shared, becomes community pain. And it is no longer the same. The healing pro-
cess begins.” PHOTO: MARCELA BOBATTO
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Gathering for the revaluation of the culture, knowledge, and wisdom of Aymara women (Bolivia). PHOTO: TORIBIA LERO

Anthropological work from many places in
the world in the last century has also in-
tensively studied the relations of humans
with or their perceptions of nature and
other species on the planet, including with
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microbes in some cases. These studies
also try to understand the impact of such
worldviews on practices and behaviours
relating to cuisine, hygiene, use of com-
mon resources and health-seeking.



Seeking answers through
dialogue

We gained some insights into how people
in many varied settings in Latin America
see health and medicine during a six-year
dialogue process as part of the journey to
reimagine resistance®. People from small
and large communities, urban and rural,
academic and professional, shared their
wisdom, knowledge, and practices about
health and medicine in small groups. In-
cluded were teachers, researchers from
academia, indigenous people, health pro-
fessionals from many traditions, artists,
farmers, children, mothers and grandmo-
thers, fathers and grandfathers.

The diagrams below show the range of un-
derstandings and comprehensive views of
what health and medicine are. These in-
clude the technical and biological but also
the importance of social relationships and
relationship and care for the Earth.

The result integrated the multiplicity of
knowledge in different voices from aca-
demia and communities expressing hope
and making proposals capable of driving
paradigm transformations, rethinking
how we see ourselves in relation to the
planet, and the role of the human species
in the fabric of life. It was pointed out by
participants at the meeting that the cu-
rrent framework and conception of medi-
cine was making the Earth sick. To repair

the harm, we need to maintain, promote
an integral, universal and holistic vision
of health.

The participant’s conclusion identified the
key question we all face: ‘Do we each need
to rethink and recreate the way we live?’
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“There is an urgent need to recover the profound meaning of health.
Phenomena such as antimicrobial resistance, increasing multi-morbidity
and the emergence of new diseases all have their roots in the rapid
deterioration of the Earth’s ecosystems, the increasing inequality within
societies, and a way of living based on overexploitation and
overconsumption of natural resources.”

What is Health? What is Medicine?>”

57 Quizhpe A, Murray M, Sivaraman S. What is health? What is medicine? Dialogue of knowledge and wisdom about health,
antibiotics and microbes 2016-2021 [Internet]. Cuenca (Ecuador): ReAct Latinoamérica; 2022 [cited 2026 Jun 7].
Available from: https://reactlat.org/wp-content/uploads/2024/12/What-is-health-What-is-medicine.pdf




Connecting Health,
Medicine and Antimicrobial
Resistance to Planetary
Health

This brings us to the point that, in the era
of climate change, going beyond indivi-
dual behaviour or choices, we are also
confronted with the fact that how we inter-
act with the world around us has implica-
tions for global health. What we do as so-
cieties collectively, the choices we make,
the technology we use and our consump-
tion patterns drive health outcomes and
many of these are happening at the pla-
netary level.

The emerging concept of planetary health
in recent years recognises this reality and
has elaborated on the link between the
health of the planet and individual health.
Ignored for much of the 20th century, this
concept was part of traditional wisdom for
centuries — with all major religions of the
world exploring the true relation between
humans and Nature. It is impossible today
to speak of any ‘rational use of medicines’
without insisting on a similarly rational
approach to planetary issues — of resource
consumption, social justice and a balan-
ced human-Nature interaction.

The Lancet Commission on Planetary He-
alth, published in 2017, is an important
initiative from within modern 20th Century

medicine in response to the Anthropocene
and has potential to open up minds to a
new paradigm. The core argument of this
landmark report was that while humanity
has achieved unprecedented success in
extending life and reducing mortality,
these successes have been fuelled by the
unsustainable consumption of the very re-
sources that support life. The Earth’s life-
support systems are destabilizing inclu-
ding climate stability, biodiversity, fresh
water and many other markers. Human he-
alth is dependent on the environment -
we can no longer see it as an isolated ob-
jective.

The report called on the world to address
a number of conceptual challenges, na-
mely:

e Account for depreciation of natural ca-
pital and various subsidies provided by
Nature;

e Scale up resilient food and agricultural
systems in order to address market fai-
lures;

e Complement the curative, biomedical,
molecular approach to health by ad-
dressing environmental and social ro-
ots of ill health through a preventive
approach; and

o Develop more resilient health systems
particularly at the front-line primary le-
vel.

58 Whitmee S, Haines A, Beyrer C, Boltz F, Capon AG, de Souza Dias BF, et al. Safeguarding human health in the Anthropocene
epoch: report of The Rockefeller Foundation-Lancet Commission on planetary health. Lancet. 2015;386(10007):1973-

2028. doi:10.1016/S0140-6736(15)60901-1.
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Crucially, what was missing from the Lan-
cet report was the functioning of the mi-
crobial world as a critical zone of Earth’s
life systems. More recently however, other
researchers have called for acknowledge-
ment of the role of microbial diversity as
part of the planetary boundaries that re-
gulate the stability of the Earth’s system
that define a safe operating space for hu-
manity. In this perspective, antimicrobial
resistance should be seen as a symptom
of ecosystem stress™.

The Social Dimensions of
the War Metaphor in
Medicine

Where does the war metaphorin medicine
emerge from? Why do we imagine the bac-
teria, despite their invisibility, as ugly cre-
atures with horns, deformed teeth,
clumsy, awkward, and scary and justify ki-
lling them in large numbers, using anti-
biotics or disinfectants of different kinds?
The answer is, as we have explored in the
last chapter, fear of infectious disease -
that some pathogenic bacteria are respon-
sible for- has led to prejudices about all
bacteria in general.

However, if we want to know the real ori-
gins of the war metaphor they spring from
the conflicts and differences within human

societies themselves, which for centuries
has constantly divided the world into ‘us’
versus ‘them’.

The ‘them’ could be anyone — foreign po-
pulations, people of different ethnicity or
religious beliefs, immigrants, the poor. In
short, anyone who is ‘different’ from the
mainstream idea of what is ‘normal’.
These ‘others’ are not just demonised,
they are also rendered invisible to take
away their human characteristics, which
makes it easier to justify violence against
them - workers, farmers, indigenous peo-
ple, women and so on.

Unfortunately, given the great credibility
of modern health professionals the per-
vasive use of the war metaphor in medi-
cine feeds back into human society’s al-
ready existing proclivity for resolving
complex problems through the use of vio-
lence and blunt force.

In that sense, challenging the war meta-
phor in medicine with an alternative like
dance is also about helping humans re-
solve their differences through negotia-
tions and co-exist in the same space wi-
thout constantly trying to wipe each other
out. Let us not, however, underestimate
the difficulty in the dance as the harsh re-
ality of climate change impacts our planet,
with higher likelihood of new emerging in-
fectious microbes with epidemic potential,
massive disruptions to food systems and
human migration.

59 Kirchhelle C, Roberts AP. Beyond breakpoint: reconceptualising AMR as a symptom of planetary stress. npj Antimicrob

Resist. 2025;3(1):57. doi:10.1038/544259-025-00128-w.



Assemb[y of the Invisibles been historically rendered invisible. By
drawing this parallel, we suggest that the

Our journey continues, but this telling of hostility and neglect often directed toward
the story ends, for now, with the initiative the microbial world mirrors the systemic
to "make visible" two distinct but connec- marginalization faced by the poor, pea-
ted groups: the microbes that sustain life sants, workers, women, indigenous, and
and the human communities that have Afro-descendant populations.

The Canberra Women's Choir was founded in 2003 to sing for peace in Iraqg. Later, they expanded their songs
to include peace on Earth. As the ecological crisis deepened, they also began singing for peace with the
Earth. They took part in the dialogue “Dancing Against Our Friends, the Bacteria” (2024), performing a song
about Ubuntu, the African philosophy of “I am because you are, and we are what we are thanks to others.”
SCREENSHOT
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(Germs are the source of all
our problems. We need to .
eliminate them completelyl #3:

ﬁ'\e ocean is the source of all Y
our problems. We need to

eliminate it completely!

Cartoon from 2008. Artist: K.P. Sasi. Concept: Satya Sivaraman.

In this context, the World Social Forum of
Transformative Economies (FSMET) 2024
was a significant gathering of non-govern-
mental organizations, social movements,
and collectives that took place in October
2024 in Cali, Colombia. Held in parallel
with the COP 16 on Biodiversity, the forum
served as a space for international dialo-
gue to resist the "violence of capital" and
explored alternative ways of relating to na-
ture, the economy, and health. Through
"Circles of the Word" and "Living Classro-
oms," participants engaged in exchanging
knowledge on diverse topics ranging from
care economies and food sovereignty to
the civilizational crisis.

ReAct Latin America (RLA) leveraged this
forum to position antimicrobial resistance
as a critical component of the environ-
mental and biodiversity agenda. RLA vie-

wed the FSMET as an opportunity to con-
tinue to integrate community processes
and emphasized the importance of un-
derstanding microbial biodiversity within
the broader "web of life."

Central to their participation was the dis-
semination and promotion of the "Love
Letter from the Invisibles to the World's
Leaders" (also referred to as the Charter
of the Invisibles), which created a power-
ful thematic link between the microscopic
and the social. The letter, written on behalf
of the ‘invisibles’ — both human and mi-
crobial — to world leaders calls attention
to the violence perpetrated against them
by policies and actions of the rich and po-
werful. A shortened version of the original
letter, written on behalf of the ‘invisible
billions on Planet Earth’, is reproduced
here below.



A Love Letter from the Invisibles
to World Leaders

Esteemed Leaders of the World,

“We represent two sets of the invisible. One consists of humans
who you deliberately ignore - the workers, farmers, women, the
urban poor, rural laborers, indigenous people of the world - who
make the sustenance of human societies possible on our planet.
We are the backbone of your economies, the hands that feed you,
the voices that are seldom heard in the corridors of power.

The policies you pursue now are fuelling the conditions for misery,
despair, and hopelessness in a world that increasingly knows
how to respond only with violence. You speak of progress and de-
velopment, but from where we stand, we see only the widening
of gaps - between the rich and the poor, between the powerful
and the powerless, between humanity and nature.

All we need are the basic rights to food, shelter, education, health
care, and respectful treatment of each other regardless of gender,
race, or religion, and a life of dignity -- equal to any other human
being. Policies that guarantee these things for everyone will also
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be one of the greatest contributions to he-
alth in the widest sense of the planet and
for the myriad communities of us around
the world.

The other invisibles we represent in this
letter are those living organisms that es-
cape the human eye because of their mi-
croscopic size - the diverse, tiny, invisible
creatures that flourish within, beneath,
and above all our soil, air, and water. The
bacteria, viruses, fungi are the oldest li-
ving organisms and arguably the preser-
vers of all life on Earth and have been here
long before humans walked the planet,
and will likely be here long after. Their
existence is intrinsically tied to the health
of the Earth, and by extension, to your sur-
vival.

Yes, we understand that infection by some
microbial families causes deadly diseases
too. However, it is also a fact that the con-
ditions you have created on the planet
only favour newer and newer patterns of
sickness. The way your policies have pus-
hed large numbers into urban ghettos, the
endless pollution you cause, the toxic
wastes you spread so freely, and above
all, the callous disregard for millions of
people who live in dire poverty -- these
are the real culprits when disease caused
by microbes strikes.

Instead of reflecting on your own follies,
you have declared war on all the invisible
ones, both human and non-human. This
is not the answer. It is also futile as we
are too numerous to be ever defeated. A
better approach could be for you to learn
something from us about preventing war
and co-existing peacefully. We know a lot
about the deep and intricate processes of
Mother Nature that ensure life in all its
forms.

Among these are the art and science of
conserving diversity, whether genetic or
cultural or political. The more diverse we
are, the greater the chance of our own sur-
vival as a species in the face of various
calamities.

Also included is adapting to change. Bac-
teria have been around for roughly 4 bi-
llion years on a planet that is 4.5 billion
years old. They have not only survived the
harshest temperature, weather, toxicity
and abrupt shifts in environmental condi-
tions but have time and again contributed
to mitigating these factors and making
them conducive to the flourishing of life.

We, from the invisible human communi-
ties, have also been resilient over the cen-
turies surviving against all odds and re-
sisting the assaults on our lives and



livelihoods by the global or national elites.
We have much to teach everyone about
working collectively for the common good,
in these dire times of rapid and devasta-
ting climate change.

We, the invisibles, are also a model of ba-
lanced consumption, as we never take
more than what we can give, unlike the
rich whose greed is limitless.

We also implore you to listen to the wis-
dom of indigenous peoples who have li-
ved in harmony with nature for millennia.
Their knowledge, often dismissed as pri-
mitive or outdated, holds the key to sus-
tainable living that your modern societies
have forgotten. Learn from the farmers
who understand the rhythms of the land,

For in that silence,

from the workers who know the true cost
of your luxuries, from the women who nur-
ture life in the face of adversity.

Remember, leaders of the world, that your
power is transient, but the consequences
of your actions will echo through genera-
tions. The choices you make today will
shape the world that our children and
grandchildren will inherit. Will it be a world
of harmony and abundance, or one of con-
flict and scarcity?

With hope, love, and a sprinkling of mi-
crobial magic,

The Invisibles

With hope, love, and a sprinkling of microbial magic,

The Invisibles
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As we close the pages of this twenty-year journey, it becomes
clearthat Reimagining Resistance was never merely an academic
exercise or a critique of medical terminology. It was, and remains,
a preparation for a necessary transformation in how humanity in-
habits the Earth. We have moved from the "Anti"—the stance of
being against life—toward the "Sym"—the imperative of living
with it. But discovering the metaphor of "Dancing with Bacteria"
is only the first step; the true challenge lies in learning the steps
of this dance and practicing them daily in our hospitals, farms,
schools, and legislative assemblies.

Looking forward, the International Reimagining Resistance Group
(IRRG) envisions a future where this new paradigm moves from
the margins of "alternative" thought to the centre of global health
policy and practice. Ourwork ahead is mapped across three critical
dimensions: education, ecology, and ethics.
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MARY

HEALING THE PLANET

MURRAY

SAMNACION DEL PLAMETA

This painting on healing the planet
by Mary Murray was turned into a
postcard featuring a powerful
message about the flow of life on
the reverse side, written by Arturo
Quizhpe. The postcard was
distributed among participants of
the 2nd People’s Health Assembly
atthe end of the opening
ceremony. This is an excerpt from
the text:

“Life is an endless adventure,
one of change and continual
transformation,

where heaven and earth,
water and fire,

movement and rest

all generate energy and life,
recreate hope,

in order to beget and grow,
harvest, store, complete the cycle
and then begin anew.”

Arturo Quizhpe, 2005



First, we must rewrite the curriculum of
life. The "war metaphor" persists not be-
cause it is scientifically accurate, but be-
cause itis culturally entrenched. Our future
work involves deepening the "Educational
Alforja" to reach not just children in Andean
schools, but medical students in global
universities. We aim to humanize medicine
by reintroducing ecology into the syllabus.
Future doctors must be trained not only as
technicians of the body but as diplomats
of the microbiome, understanding that
prescribing an antibiotic is an ecological
intervention that ripples through the pa-
tient, the community, and the water table.

Second, the concept of "Dancing with Bac-
teria" must translate into the tangible re-
generation of our food systems. The "As-
sembly of the Soil" in 2025 was a
harbinger of the work to come. We will
continue to strengthen the networks bet-
ween microbiologists, indigenous farmers,
and consumers. By making the invisible
link between soil health and gut health
visible, we aim to challenge the industrial
food systems that rely on the mass des-
truction of microbial life. The kitchen gar-
den and the community farm are the new
frontiers of public health, where the

"dance" is practiced through the cultiva-
tion of diversity rather than the imposition
of monocultures.

Finally, we must advance an "Ethics of
Care" to replace the "Ethics of War" in glo-
bal governance. The "Love Letter from the
Invisibles" was a first step in giving politi-
cal voice to the unseen. We envision a fu-
ture where the Rights of Nature—and ex-
plicitly, the rights of the microbial world
to exist and evolve—are recognized in le-
gal and ethical frameworks. We will conti-
nue to advocate for a "Planetary Health"
approach that goes beyond ‘health secu-
rity’ and fear-based surveillance, advoca-
ting instead for biosolidarity. This means
recognizing that the health of the weal-
thiest nations is inextricably tied to the
health of the poorest communities and
the resilience of the smallest microbes.

The music of the biosphere has been pla-
ying for four billion years. For too long, hu-
manity has tried to silence it with the de-
afening noise of warfare and domination.
We are finally learning to listen. The invi-
tation now is for every reader, leader, he-
aler, and grower to step onto the floor.
The dance has just begun.
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ANNEXURE ONE
Bibliography of

ReAct LA
Publications



Publications from a Twenty-Year Journey of
Reimagining Resistance

This bibliography documents over two decades of effort by ReAct
Latin America to transform our relationship with the microbial
world. Moving beyond the "war against bacteria," these works
advocate for a paradigm of ecological balance and harmony.
These publications emerge from a "dialogue of knowledges," in-
tegrating diverse global perspectives:

These publications emerge from a “dialogue of knowledges” that
brings together diverse perspectives from different regions of the
world:

e Scientific Rigour: Research from microbiologists and paedia-
tricians on the microbiome and bacterial social intelligence.

e Ancestral Wisdom: Insights on Sumak Kawsay (Buen Vivir) and
the sacredness of Pachamama from Indigenous communities.

e Artistic Innovation: Collaborative projects with dancers and
musicians using creative performance to make the invisible vi-
sible.

e Agroecology: Contributions from producers viewing the soil
as a "living skin" to ensure food sovereignty.

The collection tracks the shift toward concepts like "Dancing with
Bacteria". It frames antimicrobial resistance not merely as a me-
dical crisis, but as a symptom of ecological rupture. These resour-
ces also aim to inspire "Antibiotic Smart" citizens to protect mi-
crobial diversity as a global common good.

We invite you to join this movement dedicated to recovering the
health of the planet and all its inhabitants!
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As an artist and director of the Andean Orchestra “Ensamble del Viento,” | know health is built in
community: by listening, tuning, and sustaining one another. “Reimagining Resistance - A Journey
in Disruption” invites us to replace the metaphor of war with an ethic of care, where the invisible
also has a voice. | celebrate this work because it turns science into lived experience and opens the
path for us to imagine, create, and heal.

Alexis Zapata E.
Director and composer
Ensamble del Viento
Quito, Ecuador

One of the greatest tests of humility is to abandon a wrongly assigned place of taxonomic
privilege, to assume with quiet contemplation a place among all the species that make up the
planetary biomass. It is to huddle upon the moist earth looking at the stars to listen to the singing
of billions of ‘invisible’ inhabitants that sustain life.

Respect for the existence of all species begins by accepting that we are all species, even microsco-
pic ones.

Let’s get ready to dance with bacteria to continue the great dance of life.

Ac. Dr. Christian Trigoso Agudo

Clinical Pathologist and Clinical Bacteriologist

Emeritus Professor of Microbiology - Universidad Mayor de San Andrés
Chief of Microbiology, Los Andes Clinic

La Paz, Bolivia
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