Foreword

Global population growth, industrialization and geopolitical problems

scelerate global changes and are in turn leading to a significant erosion of

sodiversity, significant degradation of ecosystems and large migratory
ements, both by human and animal populations.

Due to an increased rate of globalization and various global changes, we
now facing an increase in the spread of infectious agents, rising risks of
demics and increased incidence of many chronic non-infectious diseases.
se changes highlight the globalization of health risks, as well as the
rance of the human-animal-ecosystem interface in the evolution and
gence of pathogens as well as in the determinism of chronic diseases.
s¢ health crises outline the interdependence between human, animal and
stem health.

The “One World-One Health” concept emerged in 2004 during a
ference of the Wildlife Conservation Society. The concept aims to
ine biodiversity conservation with public health objectives by making

connection between the emergence of infectious diseases stemming from
Wdlife and damage to biodiversity. This new concept allows for an
disciplinary approach towards health problems by bringing together
ogists, physicians, anthropologists, biologists, demographers, among
in order to address the etiology and prevention of chronic non-
icable diseases and infectious diseases in an essential and innovative

This book demonstrates the diversity of these scientific approaches at the
of the relationship between biodiversity and health, by first exploring
major trends in the spread of infectious diseases and its links with animal
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biological diversity and human cultural diversity. In this way, it is essential
to have knowledge of the ecosystem dynamics which drive the processes,
leading to the appearance or resurgence of infectious agents, their
transmission, and their extinction in the natural world, as this knowledge in
turn leads to an understanding of infectious risks. In the second stage of the
approach, the causes and mechanisms, which explain this animal biological
diversity, as well as human biological and cultural diversity, are to be found
in human evolution and history, from the first case of human migration out
of Africa, to the emergence of agrarian civilizations and the first cases of
globalization.

It is now known that in most cases, the total eradication of infectious
diseases is impossible since there is a permanent coevolution between the
resistance of disease vectors and the fight against them. From this particular
observation, evolutionary medicine, otherwise known as Darwinian
medicine, came to fruition. This approach aims to understand the ecological
and evolutionary principles at the origin of many diseases in order to
improve treatment and prevention. The hypotheses derived from
evolutionary theory demonstrate, for example, the importance of preventing
or slowing down the evolution of resistance or the appearance of unintended
effects. Theory, modeling and empirical experiments are therefore crucial for
classical management methods and new fine manipulation methods in the
fight against diseases.

These transdisciplinary approaches to biodiversity, well-being and health
also highlight other important aspects: the importance of scientific expertise,
but also the importance of ethical and legal, governance and economic
issues.

Beyond this fundamental knowledge, the biodiversity/health approach
provides scientists with an extremely valuable source of inspiration. We can
take the example of the re-appropriation of biocultural knowledge embodied
in traditional pharmacopoeia, knowing that the loss of biodiversity results in
the loss of chemodiversity in secondary metabolites essential for interactions
among plants, animals and humans, such as metabolites with anti-parasitic
and anti-microbial properties. On the subject of ecosystem services rendered
by nature, this knowledge allows us to create a link between biodiversity and
human well-being. In a more innovative way, new technologies such as
CRISPR/Cas system gene editing and manipulation should be able to help us
in the fight against certain vectors, including malaria for example, but it will
be necessary to have a better understanding of the mechanisms and target
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specificity, their consequences at the population level and the adaptive
mechanisms that could lead to unintended consequences.

This book provides an in-depth and fascinating discussion of the many
aspects of the close relationship between biodiversity, health and human
well-being.
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