


One Health: integrative approach

Change in perspective:
“us against them”  “shared risk”

Rabinowitz et al., 2008



Animals as 
potential threat

Animals as 
sentinels

rabies risk from raccoons, 
wildlife reservoirs of pathogens

Barrier approach
quarantine, avoidance behaviours,
vector/reservoir population control

Human–animal–environment 
disease relationships

Dancing cats provided early warning 
on methyl-mercury pollutionchange in 

perspective

“us versus them” “shared risk”

including parasites!



The positive side of parasites
Parasites increase: biodiversity, number of links 
between species, energy transfer

Parasites regulate host populations

Ecosystem robustness and resilience

tr
op

hi
c 

le
ve

l

Hudson et al., 2006

pa
ra

si
tic

 sp
ec

ie
s

free-living species



What can we learn from wildlife parasites?
• Status of ecosystem health

An ecosystem rich in parasites is an healthy ecosystem

• Link between habitat degradation and spillovers
If an ecosystem changes, then host-parasite interactions change too

Not only human-nature direct contact, but also human activities 
(main predictor of spillovers: change in land use)
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Nile perch
(Lates niloticus)

Anthropogenic changes
• Water eutrophication
• Species invasions
• Overfishing
• Pollution

IISD – Experimental Lakes Area ELA 
C d

Many parasitic diseases are linked to water



Lake Victoria

• African Great Lake 
(~60’000 km2)

• Well studied system
(especially fishes)

• Good model for 
anthropogenic impact on 
wetlands: 
human perturbations 
since 1980s



cichlids
non-cichlids

Nile perch

parasites?

Less fish species
different fish community
1 invasive predator



13 cichlid fish species
screened for gill 
macroparasites

Before-after impact study, 
using historical and recent
collections

gills

before perturbations

1980

after perturbations
142 fishes 194 fishes
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C. nyanza C. furu

C. pseudodossoui C. vetusmolendarius

C. longipenis
C. bifurcatus

monogeneans
(flatworms)
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Advantages of One Health research on gill parasites

• Direct life cycle  no confounding effects

• High host specificity  spillovers are meaningful

• Ethics  not a threat to humans

• Infection parameters  intensity, zero counts, prevalence, 
co-infections, H-P network

• Collection-based research  cheap, large datasets,
1 host individual = 1 parasite community



Hurdle model, GLM

After ecosystem perturbations in Lake Victoria:
• Fewer fish were infected

(prevalence decreased)

• Fish were infected by a lower number of 
parasites
(intensity decreased)

• Co-infections became less frequent
(decreased occurrence of ≥2 parasite species on the same host
individual) 

• Parasite species infected less host species
(host range decreased)



some parasites disappeared 
from some host species, 
and 
colonized few new host 
species that they did not 
infect before.

Perturbations may favor 
spillovers
(network rearrangement)
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Spillovers



The relative occurrence of parasites changed in Lake Victoria, 
but not in a pristine nearby lake
 observed changes actually result from anthropogenic perturbations

Lake Edward (pristine) Lake Victoria (human perturbations)

Are these changes in parasite infections really due to human perturbations? Yes!



• Parasites intensity, prevalence, and co-infections decreased
after perturbations in Lake Victoria

• Ecosystem perturbations can favor spillovers:
parasites infected fewer and different host species

Parasites as sentinels:
• to provide an early warning for host switches
• to monitor ecosystem health



Parasites are useful tools for One Health
Need of baseline data monitor parasite diversity and population changes

IUCN Parasite Specialist Group
Red List to assess conservation status of species 
(50% of animal species are parasites) 
Raise awareness, contribute to action plans

Excluding parasites of humans
and of domestic animals !

IUCN = International Union for Conservation of Nature



tiziana.gobbin@uhasselt.be
https://tizianapaolagobbin.wordpress.com
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