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Increasing rodent-borne disease risks with 
agricultural extension and urbanisation

Ecol. Applicat. 2019

Linking changing landscape and Ro-Bo diseases



Observatoire social – écologique biodiversité et Santé de Saenthong
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Stakeholder network

Studies (technical design) Financial support Date Engagement

Rodent-borne zoonoses ANR CERoPath, ANR BiodivHealthSEA 2008-2016 Animal ethics

Tick-borne diseases métaprogramme INRA 2014-2015 Animal ethics,  ethics, consents

Mosquito-borne diseases FutureHealthSEA, MU Trop Med 2018-2021 Animal ethics,  ethics, consents

Food-borne diseases BiodivHealthSEA,FutureHealthSEA 2012-2021 Animal ethics,  ethics, consents

Antimicrobial resistance ANR FarmResist 2018-2021 Animal ethics,  ethics, consents

Exposome pesticides, FutureHealthSEA 2018-2021 Animal ethics,  consents, community engagement

Animal traditional pharmacopea DIM Santé,  IRD-Collège de France 2020-2021 Nagoya Protocol, community engagement

Microbiota FutureHealthSEA, FarmResist, MU TropMed 2018-2020 Animal ethics,  ethics, consents

Rickettsial diseases MOURU 2020-2021 Animal ethics,  human ethics

Dog & community health ANR SEAdogSEA 2019-2021 Animal ethics

Community engagement

Social-ecological observatory of biodiversity & health of Saenthong (Nan, Thailand)
2008 - ongoing
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Buffer 1,000 m Extract / characterize LU around each village (buffer)

Land metrics, connectivity
libraries: landmetrics, lconnect

Entropy / diversity
libraries: belg, SpatEntropy

(outside Saenthong)

Land Use Land Cover



Lowlands
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hills

Uplands, 
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List of land units

7  - Secondary forest

8  - Mature forest

1  - Wet rice, irrigated crops

2  - Contineous cultivation of annual crops (e.g. 

Maize)

3  - Polyculture of perennial crops (e.g. Orchards)

4  - Monoculture of perennial crops (e.g. Rubber, 

Teak, Bambou)

5  - Rotations of upland rice and short fallows

6  - Community forest

Most important ecological gradient in Saen Thong 

study area [geomorphology]
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Anneke de Row

 
>1000 m

Lowlands

Uplands

500 m

200 m

Park Agriculture, small villages

No Lowlands Lowlands Paddy rice Lowlands Paddy rice

Uplands Uplands No Uplands

Low hills

Annual crops: Upland rice, hybrid 

Maize

Agriculture, villages, 

infrastucture

Mature forest, secondary 

forest, reforestation plots

Mountains Alluvial plain of Nan River

Pernnial crops: Rubber, Teak, Bambou, 

Orchand

Other: Community forest, Fallow

Short slopes, small 

fields, not so 
important for runoff 

production

Longer slopes, 

larger fields, here 
major

runoff production

Bounsamay Soulileuth

Agrarian diagnostic
Land units characterisation

Soil loss (g m-2 year-1)

Christian Valentin

Soil, water and erosion

Analysis-diagnostic of an agrarian system 

Interactions between communities 
and their social and natural 

environment

1. Health risk exposure evolution 
throughout the agrarian history  

2. Increased differentiation of farming
systems and social actors types at the 
village level

0 5 000 10 000 15 000 20 000 25 000

Old rubber

Teak

Maize

Bare soil

Village

Orchards

Upland rice

Bamboo

Community forest

Young rubber

Fallow



Land use and soil erosion A gradient



Helminths
(30 species)

Viruses
Hantavirus
LCMV
Arenavirus
Cowpox

Bacteria
Leptospira
Orientia

Bartonella

Arthropods
Fleas
lice, 
Chigger mites(40)
ticks

Protists
Trypanosoma
Cryptosporidium

Toxoplasma
Babesia

Retrovirus

24h00 Anthropophony

6h00 Anthropophony

Soundscape ecology

Biodiversity

Kittipong Chaisiri Alexis Ribas Hsuanwien Chen Michel de Garine

Chuanphot
Thinphovong

Anamika

Anamika Kittiyakan

Domestics



Kittipong

Technical design Stakeholder network
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Food contest
(health education)

Food-borne diseases





Technical design

Stakeholder network
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Chigger mites 
scrub typhus

Plants survey 

Plants community 

Plotting 
(same as chigger mite plot) 

v 10x10 m. 10 plot in 20x50 m. plot in each site
(diameter at breast height (1.3 m.) (DBH) for D. tree ≥ 15 cm.)

count tree species/family/group) number 
(if possible, I’m not sure that I can identify until species^_^)

v 4x4 m. plot in 10x10 m. plot 
(count tree species/family/group) number) 
Shimwell (1968)                                                                             Appendix 1 

Palenology Forensic palenology 

Sampling soil from  Berlese
funnel method 

Prepare slide for pollen 
observation 

Flowering plant collection 

Flower drying 

Acetolysis
(Erdtman, 1952; Brow, 1960)  

Importance Value Index (IVI)
Density (D)

Frequency (F)
Dominance (Do)

Shannon-Wiener ’s index of diversity 

Separate pollen from flower 

SEM 

Schefflera bengalensis Gamble (ARALIACEAE)  

Rawadee Kumlert

Kittipong
Chaisiri

Suchada
Sumruayphol



Scrub typhus seropravalence



Technical design

Stakeholder network
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Genetic / phenotypic / epidemiology

Amoxco-125P

BetamycinMoxlisti
n

Amoxycillin 100 g + Colistin 250 M IU

Chlortetracycline 25 gAmoxycillin 120 mg + Colistin 1,000,000 unit

Sulfamet

Sulfametazine 12.5 g/100ml

Oxycline

Oxytetracycline 25 g

Norfloxacin

Norfloxacin 200 g

+ Chlorpheniramine 10 g

Ceftriazone Encotin

Enrofloxcacin + Colistin

FarmResist

Protocols published in PLoS (2021)

Jean-Marc 
Rolain

Markus 
Hilty

Anne 
Oppliger

Duangdao
Sudatip

Visanu
Thamlikitkul

Anamika



Publication of protocols Publication of results



Technical design

Stakeholder network
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Mosquitoes
bird-borne diseases
MUSE INGENIOUS

Ronald
Vargas

Rodolphe
Hamel

Sungsit
Sungvornyothin



266 ticks from Village 6 (2012):
• Rhipicephalus sanguineus,
• Amblyomma sp., 
• Boophilus sp., 
• Dermacentor marginatus,
• Hyalomma sp. and
• Haemaphysalis sp

High-Throughput Sequencing and
Bioinformatics Analyses of Tick Virome

Illumina HiSeq2000

Flaviviridae-, Rhabdoviridae-, Chuviridae-, 
Phenuiviridae-, and Orthomyxoviridae-related viruses.

2019





Stakeholder network
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Chuanphot

Anamika

Khanh Bui

Questionnaires on owners’ attitudes

Molecular screening of Babesia spp.,
Ehrlichia spp, Hepatozoon spp., Bartonella spp. Michel

de Garine

Dog movement

Technical designEthics

DNA barcoding ticks, fleas

Dogs
SEAdogSEA

Microbiome

GPS collars

Anan 
Phonphoem







Glyphosate 
exposure
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Chuanphot
Thinphovong

Technical design

Stakeholder network

Maps, Questionnaires, epidemiology

Tanaradee
Khumya

Pongchai
Dumrongrojwatthana

Anamika

55% 6 samples 
from 11 samples 9% 1 samples 

from 11 samples 27% 3 samples 
from 11 samples 9% 1 samples 

from 11 samples 
NORMAL SAFE AT RISK UNSAFE 

Oreochromis niloticus

Hypsibarbus pierrei
Channa limbata  

Village 1,3,8 Village 1 

Hypsibarbus pierrei

Village 1,3 

Channa limbata  

Village 1 

Channa limbata  

RIVERRIVER

Yao RIVER

RIM RIVER RIM RIM 

Ada Roy 

Flavie
Goutard

Pesticides



Participatory mapping



Land use and soil erosion

Participatory mapping crops and pesticides

Exposure to pesticides



Human exposure (AChE)

Animal exposure (AChE)



Reforestation
area

Is rewilding (refaunation) following reforestation a health risk? 

Sound recorders

Camera traps Live trapping

- PCU & Dpt Public Health
- Sub-district Administration
- Nonthaburi Nat Park & Dpt National Park 
- Community Ban Santisuk
- Volunteers Health, Livestock, wildlife
- Trop Med MU, Vet Tech KU, PSU, KMU

Stakeholder



Land use



Camera traps





Technical design

Epidemiology / questionnaires Household mapping Participatory mapping Genetics / phenotypics

Stakeholder network



Problem
formulation

Implementation
design

Stakeholder 
engagement

ethics 
engagement

Realisation

Analysing results

Communicating
(multiple values)

Protocol design

Recommendations

Imagining future

- Data

- Pictures

- Ethics

Trace documentation

- Scientific articles

- Protocols

- Maps

- Reports

Dissemination

Advocacy







Problem 
formulation

Communication
translation

Protocol design

EthicsRealization

Analysis

Recommendations

Implementation 
design

A healthy food contest

Mapping health issues

Community engagement



A One Health prevention at 
the source



In November 2020 at the Paris Peace Forum
FAO, OIE, UNEP and WHO create a multidisciplinary 
One Health High-Level Expert Panel (OHHLEP) 
with the support of France and Germany



1. A definition of the One Health approach



2. A definition of prevention of zoonotic spillover to humans



OHHLEP Term 2

26 members (13 from Term 1)

First meeting: April 2024







Merci
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