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Does « One Health » fit the 
biodiversity research agenda? 
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Biodiversity as seen by ecologists …



When bees go 
extinct…

Humans have to pollinate by hand (south of China)



… and as seen by epidemiologists… and as seen by epidemiologists





A i k j i th ild idA quick journey in the wild side

• Why biodiversity and infectious diseases are linked?

Th t f bi di it d i f ti di• Threats of biodiversity and infectious diseases

• Investigating some patterns in Southeast Asia: g g p
dilution effect, habitat use changes

• Conclusions: “One Health” and biodiversity

=> Towards “Evolutionary and Anthropological Ecology 
of Diseases”of  Diseases



Biodiversity, 
and the diversity of infectious diseases





The diversity of human infectious diseases is linked to
th di it f l d bi dthe diversity of mammals and birds

Mammal species richness

Schipper et al. 2009. Nature

Pathogen richness

(Dunn et 2010, ProcRSoc) 





Domestication, 
and the diversity of infectious diseases



Centres (and time) of animal domestication

sheep -12 000 horse -5 000sheep,-12,000 
goat, -11,000
pig, -10,500 dog, -17,000 

horse, 5,000
camel
-5,000

cattle, ‐11,000

pig, -10,500 

Pig, -10,500

rat, ‐12,000

buffalo,-9,000
chicken, -9,000

lama, guinea pig
-3,500

Ass 2 500Ass, - 2,500



Shared infectious diseases/parasites between domesticated animals
and humans: domestication time matters

Years since domestication

=> It takes times for an infectious disease to establish

(Morand, McIntyre & Baylis, subm)



Threats of biodiversity
and infectious diseases



Species richness

Species at threatp

Schipper et al. 2009. Nature



 Environmental changes (biodiversity, land use)
 Antimicrobial agentsg



Biodiversity
and infectious diseases in Southeast Asia



S th t A iSoutheast Asia

Environmental diversity
Biological diversityBiological diversity
Cultural diversity
Historical diversity
S i i di iSocio‐economic diversity



Species richness and endemism in SEA (Sodhi et al. 2004)



High languages’ diversity is linked withHigh languages  diversity is linked with 
high biodiversity in Southeast Asia

Languages

Birds + Mammals





An increasing number of outbreak events 
in Asia‐Pacific! 

C l ti b t ID d bi di itCorrelation between ID and biodiversity

(Morand et al. in prep)



2004

2013



Southeast Asia: ID outbreaks are related to biodiversity loss

Higher number of zoonotic outbreaks is linked with 
increasing biodiversity at threat

Hi h b f b di b k iHigher number of vector‐borne disease outbreaks is 
linked  with low forest cover

(Morand et al., in subm)



Rodent‐borne diseases 
and biodiversity in Southeast Asia



Rodents and rodent‐borne diseases :
Bi di it h‐ Biodiversity changes

‐ Rodent‐borne diseases 
‐ Agricultural pestsg p
‐ Local perception: hunting, health, environment

Project CERoPath 2008‐2012
T l d t b‐ Tools, database

‐ Trainings
‐ Research network in SE Asia
Project BiodivHealthSEA 2012‐2015

See more at www.ceropath.org





Some Rodent‐borne (RoBo) diseases

Viruses Bacteria Protozoa
 Hantaviruses
 TBE 
 LCM

 Plague
 Leptospirosis
 Bartonellosis

 Toxoplasmosis
 Babesiosis
 Cryptosporidiosis LCM

 Arenavirus
 Cowpox

i i

 Bartonellosis
 Murine typhus
 Scrub typhus

 Cryptosporidiosis
 Trypanosomiasis

 Hepatitis E  Rickettsial

Helminths
l

Fungi
 Hymenolepis
 Rodentolepis
 Trichinosis

 Pneumocystis

Trichinosis
 Toxascariasis
 Capillariasis



Micrommals and macroparasites: : from evolutionary ecology toMicrommals and macroparasites: : from evolutionary ecology to
management
Morand S, Krasnov BR, Poulin R 2006
SpringerSpringer

Rodents are 
the mostthe most 
diversified 
group of 
mammalsmammals



LOCALITY

Dry season Wet seasony

Houses and 
ll

Irrigated 
l

Non irrigated 
l d

Forest
villagesagriculture landscape 

Forest

1,200 night traps by site and by season1,200 night traps by site and by season 
+ rodents trapped by hunters + traps in houses



Rodent trapping
Land cover

Houses cities

lowland – irrigated, rainfed

Houses, cities

Midland – degraded/cultivated

Forests – preserved/degraded

AnthropizationAnthropization



Temporal change

2008

e po a c a ge

1999

1988Spatial change

7 HR Land covers developed
Rodents & RoBo acquiredRodents & RoBo acquired

7 HR Land covers in development 
Rodents & RoBo acquired

d d l6 HR Land covers to develop
Rodents & RoBo acquired in early 2014



Land use / Land use / covercover changeschanges

Land use / land cover 

classification  in 

Mondolkiri province, in 

19881988

33



Land use / Land use / covercover changeschanges

Land use / land cover 

classification  in 

Mondolkiri province, in 

19981998

34



Land use / Land use / covercover changeschanges

Land use / land cover 

classification  in 

Mondolkiri province, in 

20082008

35
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The diversity of rodent‐borne diseases decreases with habitat fragmentation

Increased urbanization and decreased 
forest cover, decrease the diversity of 
rodent‐borne diseases

Habitat fragmentation decreases
the diversity of rodent‐borne diseases rodent borne diseasesy

=> Loss of biodiversity is linked with loss of rodent‐borne diseases (in the reservoirs)



Dilution effect: HantavirusDilution effect: Hantavirus

=> Decreasing biodiversity increased hantavirus 

(Blasdell et al., EcoHealth 2012)

g y
prevalence in rodents

Land use changes’ effect: Trypanosomes

=> Decreasing forest cover (or increasing urban 
) i d T l i

(Pumphon et al., Infec & Epidem 2013, in prep)

areas) increased Trypanosoma prevalence in 
rodents

=> Loss of diversity  is linked with the increasing of the remaining rodent‐borne diseases



Ongoing works:

Downscaling at the level of the villageg g



Ban Huay Muang
Ban Lak Sip

(Pauline Della Rossa)

‐ Human diseases (stool investigation)
‐ Livestock
‐ Rodents (rodent‐borne diseases)
‐ antimicrobial resistance (humans and animals)

Social representation and knowledge

(Ludovic Chiffot)



The ongoing actions …



The agenda for Biodiversity and HealthThe agenda for Biodiversity and Health

http://www.ipbes.net/



C l iConclusion

• High biodiversity means high diversity of infectious diseases!
 Does it mean high risks? Does it mean high risks?

O tb k d li k d t bi di it t th t• Outbreaks and emergence are linked to biodiversity at threat, 
and land use changes (Regional scale)

l l ? Local scale?

• Ecosystem services

=> Is biodiversity a “regulation service” for health?



“O H lth” d bi di it“One Health” and biodiversity

• Where are the sciences of biodiversity (ecology evolution• Where are the sciences of biodiversity (ecology, evolution, 
anthropology)?

• A missing ingredient: The domestic animals

 Transmission ecology: amplifiers / spill‐over

 The loss of their genetic diversity and the increase of 
health problems (the limits of the biosecurity approach)

• For which policy: resilience‐based or preparedness‐based?  



www.ceropath.orgwww.biodivhealtsea.org

Th k t SE A i t• Thanks to SE Asian teams
– Mahidol University, Dpt Medecine, TropMed, Bangkok
– Kasesart University, Dpt Veterinary, Bangkok
– Thammasat University, Dpt Anthropology, Bangkok

Ch l l k U i i D Bi l B k k– Chulalongkorn University, Dpt Biology Bangkok
– Maha Sarakham University, Dpt Biology, Mahasarakham
– AFRIMS (US AFMC), Bangkok

NAFRI Agricuture & Forestry Vientiane– NAFRI, Agricuture & Forestry, Vientiane
– National Institute of Health, Vientiane
– Centre Christophe Mérieux, Vientiane

– Pasteur Institute CambodiaPasteur Institute Cambodia
– University of Health Sciences, Phnom Penh

– OUCRU, Ho Chi Minh City

– National University of Singapore
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Khop khun krap!!Khop khun krap!!


