Biodiversite et infections
émergentes

Dr Loic Lhopitallier
Spécialiste en Infectiologie

Spécialiste en Médecine Interne Générale

Avenue de la Gare 10, 1003 Lausanne ga re1 Qp

garel0.ch


gare10.ch

Une histoire personnelle....

Las Cuevas Research Station, Belize, 2003

Akumal Coral Ecology, Yucatan Mexico, 2004



Plan de |la présentation

* Biodiversité — Concepts Généraux

* Biodiversité et Transmission de Pathogenes
* Biodiversité et Maladies émergentes

* Biodiversité a I’échelle du patient

* Modulation de la Biodiversité

* Conclusions



Biodiversité — Concepts Généraux



Charles Darwin (1809-1882)



Life on Earth: the distribution of all global biomass

Biomass is measured in tonnes of carbon. The global distribution of Earth’s biomass is shown by group of organism (taxa).
Animal biomass: 2 billion tonnes of carbon (0.4% of total biomass)
Annelids

Bacteria
70 billion tonnes carbon
2 of total biomass
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Global biomass: 546 billion tonnes of carbon
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Plants

450 billion tonnes carbon
82.4% of total biomass

Fungi
12 billion tonnes carbon
2.2% of total biomassc@

Archaea

8 billion tonnes carbon
1.5% of total biomass

(single-cell microbes) §

0.2 billion tonnes
8% animal biomass
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| Arthropods

1 billion tonnes carbon
42% of animal biomass
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Cnidarians
0.1 billion tonnes carbon

i
4% of animal biomass
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Fish o,
, 0.7 billion tonnes carbon " .

29% of animal biomass o

Livestock

0.1 billion tonnes carbon

4% of animal biomass
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Nematodesj

10.02 billion tonnes carbon
0.8% of animal biomass

Humans
0.06 billion tonnes carbon

2.5% of animal biomass
0.01% of total biomass

|

Wild mammals
0.007 billion tonnes carbon

0.3% of animal biomass

Wild birds
0.002 billion tonnes carbon

0.08% of animal biomass

Viruses
0.2 billion tonnes carbon _|
0.04% of total biomass

Data source: Bar-On, Y. M., Phillips, R., & Milo, R. (2018). The biomass distribution on Earth. Proceedings of the National Academy of Sciences. Icons from Noun Project.

Licensed under CC-BY by the authors Hannah Ritchie and Max Roser

OurWorldinData.org - Research and data to make progress against the world’s largest problems.



Living Planet Index, World

The Living Planet Index (LPI) measures the average decline in monitored wildlife populations®. The index value
measures the change in abundance in 34,836 populations across 5,495 native species relative to the year 1970

(i.e. 1970 = 100%).

100%
80%
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40%
Upper estimate
Central estimate
20% Lower estimate
0% I T T T T 1
1970 1980 1990 2000 2010 2020
Data source: World Wildlife Fund and Zoological Society of London (2024) OurWorldinData.org/biodiversity | CC BY

1. Population: A population is a group of individuals of the same species that live in the same geographic area. A species will often have multiple or
many populations, each living in a different area.
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Biodiversite et Transmission de
Pathogenes



Biodiversité Transmission




Virus West-Nile



West Nile Virus Transmission Cycle
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What is hantavirus, the infection that
killed Betsy Arakawa, Gene Hackman’s
wife?

Hantavirus

/I{/m‘

APnews — 18.03.2025



Hantavirus
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Europe and Asia

Haemorrhagic fever with
renal syndrome

The Americas
Hantavirus cardiopulmonary
syndrome

Vascular network

Liver

Kidneys

Apodemus agrarius

Oligoryzomys longicaudatus

doi:10.1016/51473-3099(23)00128-7
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Oregon, USA
Données observationnelles
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Azuero, Panama
Données experimentales
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Biodiversité et Maladie
émergentes
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Timeline of emerging infections since 2003
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Global map of emerging infections since 2003
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Biodiversité Spillover
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5 ordres de mammiferes qui sont des super-hotes
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Qu’est ce qui fait un super-hote?



E.O Wilson (1929-2021)

Stratégies de Survie et Reproduction:
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Stratégies de Survie et Reproduction:

K strategists R strategist

* Nombre diminué de progénie * Nombre élevée de progénie

* Longue vie * Taux de croissance important

* Taille importante * Petit taille

 Compétition efficace dans des * Colonisation rapide
environnements stables d’environnements instables

* Immunité adaptive  Immunité innée

N




Maladie de Lyme
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CARNIMORA CETARTRIDACTYLA CHIROPTERA PRIMATES RODENTIA

I I FRed List stadus
. L=yl orcimm
Mot trealonoed
. Vimerablo
. Endangared
Critcaly endargered

2 i | = :'! - -H = F ok F
I 1, | i [ i "] Kl i | s | "
2 F = - T o a ' g - - o - n g
= g T = - T = = T = P Il L o8 'l
L ] " L = i L £ i L - 1 -
E i I = _:— I = _:—_ I = _:— xI 1 = xI 1
o i - " i -
= i = o = & = o = &

doi:10.1073/pnas.2023540118



Biodiversite et Patient Individuel
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Figure 2. Temporal Development of the Gut Microbiota in Humans.
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Table 1. Diagnostic Findings in Vaginal Secretions from Women with Healthy Vaginal Flora, Women with Bacterial
Vaginosis, and Women with Desquamative Inflammatory Vaginitis.
Desquamative Inflammatory
Variable Healthy Vaginal Flora Bacterial Vaginosis Vaginitis
pH <4.7 =4.7 =4.7
Amine odor Negative Positive Negative
Clue cells Absent Present Absent
Epithelial cells Mature squamous cells Mature squamous cells Immature parabasal cells
Neutrophils Absent Absent Present
Flora Sparse monomorphic bacilli  Abundant polymorphic coccobacilli  Abundant polymorphic cocci
and bacilli
Microbiome Lactobacilli Gardnerella vaginalis, Atopobium Escherichia coli, group B strepto-
vaginae, others cocci, others
CST* I, 1,V 11, IV v

* Community state type (CST) | is dominated by Lactobacillus crispatus, CST 1| by L. gasseri, CST Ill by L. iners, and CST V by
L. jensenii; CST IV is composed of a polymicrobial mixture of strict and facultative anaerobes.?

Ve &% 0.8
.-\:.;.Q\, ’

doi:10.1056/NEJMra1808418



Dysbiose Vaginale et risque infection VIH

(a) HIV Transmission

doi:10.1016/j.c0i.2015.06.004



PrEP en Afrigue Sub-Saharienne
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Modulation de la Biodiversité
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Recurrence (%)

Primary Efficacy End Point
Recurrence of C. difficile Infection up to 8 Weeks After Treatment

- Relative risk, 0.32; 95% Cl, 0.18 to 0.58; P<0.001
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Elk Counts/Removals (000s)
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Protection habitat
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Wildlife is making a comeback in Europe

Shown is the average relative change in the abundance (the number of individuals in a population) of animals
across selected mammal populations in Europe. For example, the numbers for Eurasian beavers shows the average
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relative change in the abundance of beavers between 1960 and 2016 across 98 studied populations.
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*The Loggerhead turtle is a reptile, not a mammal but h.
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as been included as an important, well-studied animal in Europe that has made a significant recovery.
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Conclusion

* La biodiversité est une resource menaceée

* Sa diminution peut entrainer
* plus de transmission de maladies infectieuses
* plus de maladies émergentes

* La biodiversité est aussi modulable et pourrait étre utilisée pour
diminuer le risque infectieux



