European

OneHealth / EcoHealth
Workshop

Brussels, 6-7 Octobe

Biodiversity and Health

Serge Morand

- ﬂll']“?l’ Jui FJ')O?JJLRBIWS&"(’L JJ':' B a0
Cl ra d | | 908D Zm MAHIDOL UNIVERSITY msom oo
_ CICML =2 Faculty of Tropical Medicine

depasser bes frontiéres EENTHE D'INFECTIOLOGIE CHRISTOPHE MERIEUX DU LAOS




1. used planet



Used planet: A global history

Erle C. Ellis™", Jed O. Kaplan®, Dorian Q. Fuller, Steve Vavrus®, Kees Klein Goldewijk®, and Peter H. Verburg’
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TrRENDS IN GLOBAL UsiE oF NITROGEN FERTILIZER,

1961—2001 (million tons) (S7 Fig 7.16)
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Global trends in antimicrobial use in food animals

Thomas P. Van Boeckel®', Charles Brower®, Marius Gilbert“d, Bryan T. Grenfell*®f, Simon A. Levin®*9"1,
Timothy P. Robinson!, Aude Teillant®®, and Ramanan Laxminarayan®®4-!
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spawn antibiotic resistance Fig. 4. Antimicrobial consumption in chickens (A) and pigs (B) in 2010.

Researchers begin to size up a public health threat Purple mdlcatesznew areas where antimicrobial consumption will exceed
from burgeoning pork production 30 kg per 10 km~ by 2030.



Pharmaceuticals in the environnement

Your Right To Know
Sunday, October 26, 2014
Home NEWSPAPER Business Sports WideAngle OP-ED ENTER

Avian scavengers and the threat
from veterinary pharmaceuticals

Richard J. Cuthbert'2, Mark A. Taggart’, Vibhu Prakash*, Soumya

1 White-rumped vultures at Dumuria, near Khulna city, 2010 Photo: Naimul Islam

Bioaccumulation and trophic dilution of
human pharmaceuticals across trophic
positions of an effluent-dependent
wadeable stream

Bowen Du'2, Samuel P. Haddad', Andreas Luek’, W. Casan Scott'2,

N
¥ littoral
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M. Leclerc ©2014



Catastrophic Declines in Wildemess Areas
Undemine Global Environment Targets

James EM. Watson,’-~’"-" Danielle F. Shanahan,” Moreno Di Marco,’-* James Allan,” William F. Laurance,*
Eric W. Sanderson,” Brendan Mackey,” and Oscar Venter®

Figure 1. Change in the Distribution of Wildemess and Globally Significant Wildemess Areas since the Eardy 1990s

Curent Biology 26, 1-6, November 7, 2016



Global threats to human water security
and river biodiversity

C. L. Vt')r(')'smartyl*, P.B. MclntyreQ*T, M. O. Gessner>, D. Dudgeon", A. Prusevich®, P. Green', S. Glidden®, S. E. Bunn®,
C. A. Sullivan’, C. Reidy Liermann® & P. M. Davies’
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The developing world shows tandem threats to human water
:; security and biodiversity
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2. patterns



Biodiversity and richness in infectious diseases

Richesse en pathogénes

2 R.R Dunn et al. Global pathogen richness and prevalence
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OPEN @ ACCESS Freely available online @PLOS [ one

Infectious Diseases and Their Outbreaks in Asia-Pacific:
Biodiversity and Its Regulation Loss Matter

Serge Morand'%*3*, Sathaporn Jittapalapong®®, Yupin Suputtamongkol®, Mohd Tajuddin Abdullah?,
Tan Boon Huan®
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3. controversies



From Dilution Effect ....

40

The ecology of infectious disease: Effects of
host diversity and community composition
on Lyme disease risk
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... to refutation

Pangloss revisited: a critique of the dilution effect and the
biodiversity-bufters-disease paradigm

S.E. RANDOLPH'* and A. D. M. DOBSON!?

A meta-analysis suggesting that the relationship between
biodiversity and risk of zoonotic pathogen transmission i Daniel ). Salkeld"* Ketry A

idiosyncratic Padgett’ and James Holland
Jones'

It's a myth that protection against disease is a strong
and general service of biodiversity conservation:
Response to Ostfeld and Keesing

Kevin D. Lafferty’ and Chelsea L. Wood”



4. more difficulties



Biodiversity loss and its impact on humanity

Bradley J. Cardinale', J. Emmett Duffy”, Andrew Gonzalez®, David U. Hooper®, Charles Perrings®, Patrick Venail', Anita Narwani',
Georgina M. Mace®, David Tilman’, David A. Wardle®, Ann P. Kinzig®, Gretchen C. Daily’, Michel Loreau'’, James B. Grace",
Anne Larigauderie'?, Diane S. Srivastava'® & Shahid Naeem'*

Table 1| Balance of evidence linking biodiversity to ecosystem services

Category of service Measure of service provision SPU Diversity level Source Study type N Relationship
Predicted Actual
Regulating

Biocontrol Abundance of herbivorous pests. Plants Species DS* Obs 40 \ \
(bottom-up effect of plant diversity) Plants Species DSt Exp 100 \ \
Plants Species Ds? Exp 287 % @
Plants Species DS* Exp 100 \ 0
Abundance of herbivorous pests Natural enemies  Species/trait DS* Obs 18 \ \
gﬁzgi‘:y“;n effect of natural enemy Natural enemies Species Dst Exp/Obs 266 LW o
Natural enemies Species Ds? Exp 38 % Gg
Resistance to plant invasion Plants Species DS Exp 120 ’ ’
Disease prevalence (on plants) Plants Species DS Exp 107 \ \
é Disease prevalence (on animals) Multiple Species DS Exp/Obs 45 % &

NATURE | VOL 486 | 7 JUNE 2012



What are ecosystem functions and services for health?

Functions of Ecosystems

Socio-economics

Natural Biomass N / (policy)
CIimate% I Animal, plant communities I

Energy
Rainfall Land Use Regulation diseases

I Parasites / predators I

Cultivated Biomass %

Health, well-being

Ecosystem services



How to evaluate costs / benefits for health?

OECD \
Baseline |/>
scenario Chia:ge —
Land use Economic
Climate, Value
Pollution,
_ \ Water use
International >
Policies l/
w» By the cost of inaction? Q"‘&EE"C%“S%“;‘{;% s
6 ‘) & Biodiversity
@ HOME AB(



Benefits of globalization for health?

Is globalization healthy: a statistical indicator
analysis of the impacts of globalization on health

Pim Martens'?", Su-Mia Akin', Huynen Maud', Raza Mohsin'
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Figure 1 Map of the Maastricht Globalization Index (MGI) 2008 [27). 2000 3000 4000 5000 6000  70.00
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Positive association between globalization
entre low infant mortality rate



5. Loss of cultural diversity and resources



THE

ARGUMENTS

FOR PROTECTION
SERIES

VitalSites

. & The contribution
of protected areas
to human healtfi~

A research report by WWF and Equilibrium

Local doctor prescribing traditional medicine to a
patient in the Annapuma Conservation Area,
Nepal

© Michel Gunther / WWF-Canon




One Health

The Theory and Practice
of Integrated Health
Approaches
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Eelited By

Jakob ZinsStag
Esther Schelling
David Waltner-Toews
Maxine Whittaker
Marcel Tanner

EcoFEALTH

Conservation Medicine « Human Health « Ecosystem Sustainability

Available
online




Shifting Baselines on a Tropical Forest Frontier:
Extirpations Drive Declines in Local Ecological
Knowledge

Zhang Kai'?, Teoh Shu Woan'?, Li Jie'?, Eben Goodale®, Kaoru Kitajima®, Robert Bagchi’,
Rhett D. Harrison®%*

- Local communities are losing
their ecological knowledge
:. . (in association with biodiversity loss)
3
. ]

male>40 malesdd  female>40  femalesdd  male>d0 malesdd  female>40  female<dd  male>d0 male<dd  female>40  female<d0
comumon species rare species locally extirpated species
Figure 1. Proportion of bird species identified to group level (light grey) or identified to species level (dark grey) against

respondent gender, respondent age, and species abundance (error bars=standard error). Note that for the statistical modeling

respondent age was treated as a continuous variable.
doi:10.1371/journal.pone.0086598.g001

PLOS ONE | www.plosoneorg January 2014 | Volume 9 | ksue 1 | eB6598



6. complexity



Conventionon

Biogical iversity A COMPLEX GLOBAL GOVERNANCE ARCHITECTURE !!

The Convention  Cartagena Protocol ~ Nagoya Protocol ~ Programmes
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T XVIIl/14. Health and biodiversity

Climate change and human health

Biodiversity

_Intergovernmental Platform on What i idversiy?
B l o d I ve rs I 1y & E C oSyS*e m Se rv | ces ; Biodiversity underpins life on Earth, and refers to the variety found in biota from

genetic make up of plants an animals to cultural diversity.

What does biodiversity mean for human health?

Q\% Food and Agriculture Organization

of the United Nations

/ ! \ Home > Themes > Biodiversity
<
Kne e ">

ECOSYSTEMS (

WELL-BEING
HEALTH / RESILIENCE STATE

AND HUMAN Biodiversity
OUTCOMES —
W ELL-BEING P’ ¢ FUNCTIONS Biodiversity is essential for food security and nutrition.
T . DIVERSITY & ABONDANCE e P Thousands of interconnected species make up a vital web of
Biodiversity Synthesis (incl.species, goods, heritage) INNOVATION biodiversity within the ecosystems upon which global food
SERVICES PRODUCTION production depends.
DRIVERS OF CHANGE REGULATION
(inc pop dynamics}

With the erosion of biodiversity, humankind loses the potential

to adapt ecosystems to new challenges such as population
growth and climate change. Achieving food security for all is
intrinsically linked to the maintenance of biodiversity.

@) MILLENNIUM ECOSYSTEM ASSESSMENT




7. representations



Biodiversity as seen by ecologists ...



HOW OUR HEALTH DEPENDS When bees go

ON BIODIVERSITY extinct...

Eric Chivian M.D. and Aaron Bernstein M.D., M.P.H.

£ CENTER for HEALTH and the

' GLOBAL ENVIRONMEN
HARVARD MEDICAL SCHOOL “4‘ .




... and as seen by epidemiologists



A walk on the wild side—emerging wildlife diseases
They increasingly threaten human and animal health

Ehe New JJork Tumes

Sundaywew | The Opinion Pages

WORLD US. NY./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION
AUTOS

NEWS ANALYZIB

The Ecology of Disease

HAASS ON THE WARS OF IRAQ  ANNA QUINDLEN'S FAREWELL

Newsweek

FEAR

& THE FLU

THE NEW AGE OF PANDEMICS
BT LAURIE GARRETT




7. same policy responses ... and again



Impacts of Avian Influenza outbreaks on
indigenous chicken genetic resources in

Thailand The management of Al has

impacted the genetic diversity of

Monchai Duangjinda, Kreingkrai Choprakarn,

Surachai Suwanlee, Panrapee Amnueysit | N d |ge Nnous C h | C ke ns:
& .
Olaf Thieme = Cu I I | ng

- policy restricting restocking

GCP/RAS/228/GER Working Paper No. 13
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Where there is an ongoing loss of genetic resources...

. Proportion of the world’s breeds by risk status category

W Atrisk
. Extinct

[ Not at risk

o

B unknown

OF THE WORLD's d f . .
ANIMAL GENETIC RESOURCES FOR .. and Tew conservation programmes in
FOOD AND AGRICULTURE d d
the domestication centres
» This brochure presents key findings of the first global assessment of Regional distribution of conservation programmes
animal genetic resources.
» Sustainable management of the world'’s livestock genetic diversity is of
vital importance to agriculture, rural development and the environment. 100
» This assessment has led to a process of policy development and a .
Global Plan of Action for Animal Genetic Resources. 90 - In vivo programmes
80 [ In vitro programmes
£ 70
COMMISSION ON \TV/ g 60
Gl Ci \Y/ ‘S
a"o%ml (Y9 S S0
AGRICULTURE
% 40
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Africa Asia Europe Latin Near & North Southwest
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Mise 3 jour Ed m It
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1 > ACTUALITE > FLASH ACTU Par lefigaro.fr avec AFP | Mis a jour le 30/09/2014 a 11:44 | Publié le 30/09/2014 a 11:43 uer le troupeau pour
es scientifiques

avoriserait au contraire

L’AUTEUR v Le préfet de la Haute-Savoie va saisir le conseil national de protection de la nature (CNPN) d'une
demande d'abattage total des 300 bouquetins du massif du Bargy, atteints de brucellose.
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Home » News & Stories

= WWF

Whatwe Do Mauritius must end unjustified mass cull of fruit
= Our Earth hats

= You Can Help

= News & Stories Posted on 17 November 2015

<

Success Stories Despite a lack of scientific evidence and widespread public opposition,
Publications & the government of Mauritius has embarked on the slaughter of
Factsheets thousands of Mauritius Fruit Bats, which is putting the future of the

For Journalists globally threatened species at risk, says a coalition of NGOs. © Jacques de Speville @ Enlarge



9. parasite loss matters



AN EPIDEMIC
OF ABSENCE

A New Way of
Understanding
Allergies
and Autoimmune

Diseases

Moi1sEs VELASQUEZ-MANOFF

The loss of our old associates (helminths, protists)
is associated with the increase of auto-immune
diseases

Crohn disease, asthma, lupus erythematosus

Allergy, asthma

Autoimmunity

‘Deregulated immune
response’

‘Regulated immune
response’

|:> Co-evolution, immunity



10. observatories “Biodiversity - Health - Societies”



Journal of Applied Ecology

Jourmal of Applied Ecology 2015

REVIEW
Predictive ecology in a changing world

Nicolas Mouquet'*, Yvan Lagadeuc?, Vincent Devictor', Luc Doyen®, Anne Duputié®,
Damien Eveillard®, Denis Faure®, Eric Gamier’, Olivier Gimenez’, Philippe Huneman®,
Franck Jabof’, Philippe Jarne’, Dominique Joly™-'", Romain Julliard*, Sonia Kéfi',
Gael J. Kergoat'®, Sandra Lavorel'®, Line Le Gall'®, Laurence Meslin', Serge Morand',
Xavier Morin’, Hélene Morlon™, Gilles Pinay?, Roger Pradel’, Frank M. Schurr™",
Wilfried Thuiller'* and Michel Loreau™

B S\ I .
2 .§ l\\ \\ : ﬂ Towards and ethics
= 2|1 N \ | of ecological prediction
@ » \ N\
o (5|1 \ Large scale \ |
o inventories,
o (8|1 \ o _ A
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Temporal and spatial scale, number of sites >

Pattern analysis



Eubios Journal of Asian and International Bioethics 24 (July 2014)

Barcoding, biobanking,
ebanking for “One Health”
projects in South-East Asia:
considering ethics and
international law

- Claire Lajaunie’, Serge Morand?, Tan Boon Huan®

Eubios Ethics Institute

-
.
\

'~

Public Health (Medicine)

Animal Health (Veterinary
Medicine)

Wildlife Conservation
(Conservation
Medicine)

Screening/barcoding

Gold standard test, reference
laboratory WHO

OIE, reference laboratory OIE

Barcoding (BoL,
Barcoding of Life)

Biobanking Reference centers (international, Institution initiatives Natural History
national) Museum, Institution
initiatives
Ebanking Reference centers OIE, FAO GBIF, BOLD, ...
Ethics WHO/CIOMS International Ethical OIE Collaborating Centre for National rules

Guidelines for Biomedical
Research Involving Human
Subjects

Animal Welfare Science and
Bioethical Analysis
National rules

International law and
regulation

WHO International Health
Regulations

OIE, WHO (zoonoses)

CDB, CITES™, CMS™

*CITES: Convention on International Trade in Endangered Species of Wild Fauna and Flora
**CMS: Convention on the Conservation of Migratory Species of Wild Animals

=> A gap between human health, animal health and wildlife




esa ECOSPHERE

SPECIAL FEATURE: NEON DESIGN

Tick-, mosquito-, and rodent-borme parasite sampling designs for
the National Ecological Observatory Network
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ﬂ The need to integrate social dynamics

Springer et al. 2016



Final conclusion

* Importance of domestic animals for Planetary Health
* Ecology and Evolution for « One Health »

* Share knowledge (and representations) for “better” political
actions

* Observatories (local / global)



Thank you, merci !




