Biodiversity & OneHealth:

Basics, links & threats

Biodiversite & Une seul santé:
Principes de base, liens & menaces

’a) Prof. Dr. Peter Kappeler, PhD
DPZ German Primate Center (DPZ) & University of Gottingen

Germany
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Kier et al. (2005) J Biogeogr 32:1107

Biodiversity : a-diversity
Biodiversité : a-diversité



Human health & wellbeing

Santé et bien-étre de I'homme

| Threats |

Biodiversity

Biodiversité




Biodiversity & endemism
Biodiversité & endemisme

Endemism(e):

the state of a species being native to a
single defined geographic location

le fait qu'une espéce soit originaire
d'un seul lieu géographique défini.
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Phylogenetic endemism of terrestrial vertebrates
Endémisme phylogénétique des vertébrés terrestres
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Plants (= 15.000 /> 80%)
Amphibians (> 300 / 99%)
Reptiles (346 / 91%)
Birds (295 / 36%)
Bats (46 / 60%)
Mammals (215 / 100%)




Number of endemic genera
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Cumulative number of endemic species and infraspecies described

Endemism: no end in sight
Endémisme : pas de fin en vue
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= Gondwana residents = Subsequent colonizers
Résidents de Gondwana Colonisateurs ultérieurs

Rodents
24-20 Myr
Lemurs
| - 60-50 Myr
, Carnivorans \“ L 8
y 26-19 Myr M T
enrecs

42-25 Myr

Mozambiaque

Channel

et Adansonia Rilima

Oxrany .
-
) I Adansonia diaitata
ey don
]

Krause (2010) Nature 463:613







" Adaptive radiations
Radiations évolutives

process in which organisms diversify rapidly from
an ancestral species into a multitude of new forms

Mimophis

Sanzinia

processus par lequel les organismes se diversifient
rapidement a partir d'une espéece ancestrale en
une multitude de nouvelles formes.
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Jonsson et al. (2012)
PNAS 109:6620

licrocebus myoxinus
licrocebus lehilahytsara
‘Microcebus rufus

licrocebus tavaratra
-Microcebus ravelobensis
Microcebus murinus
-Microcebus berthae
licrocebus griseorufus

Lepilemur dorsalis
Lepilemur ankaranensis
epilemur septentrionalis
-Lepilemur microdon
epilemur ruficaudatus
-Lepilemur hubbardorum

\Propithecus coquereli
Propithecus tattersalli
Propithecus edwardsi
Propithecus diadema
Propithecus perrieri

Avahi unicolor
Avahi occidentalis
Avahi meridionalis
Avahi cleesei

vahi laniger
Indri indri
Eulemur collaris

Eulemur mongoz
Eulemur rubriventer
Eulemur macaco
Eulemur flavifrons
Eulemur coronatus

-Hapalemur meridionalis
-Hapalemur aureus
Prolemur simus
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Rakotonirina et al. (2017) Sci Rep 7:15181



/;Ir: -

7 ’;
/ 4l /’ /"/4,




Why we need to protect biodiversity

Pourquoi nous devons protéger la biodiversité

1. Every species harbors unique genetic information
1. Chaque espece possede une information génétique unique
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2. Ecosystem stability depends on every species
2. La stabilité de I'écosysteme dépend de chaque espece

Concomitant Predation
Cannibal

. Cannibalism

Life stage
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Tertiary Consumer ‘

: . Species
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.
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Martinez (2020) Front Ecol Evol 8:92
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3. Ecosystem services as benefits of biodiverity
3. Les services écosystémiques en tant que bénéfices de la biodiverité

i) Biodiversity is good and important for the economy
i) La biodiversité est bonne et importante pour I'économie




ii) Biodiversity is part of the solution to slow climate change
i) La biodiversité fait partie de la solution pour ralentir le changement climatique
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iii) Biodiversity promotes human health and well-being
iii) La biodiversité favorise la santé et le bien-étre de I'hnomme

Global Examples of Emerging and
Re-Emerging Infectious Diseases

Antimicro?‘ial- West Nile virus Cryptosporidiosis  Ebola virus disease Diphtheria - MERS-CoV
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O Newly emerging O Re-emerging/resurging @ “Deliberately emerging” | .. .

Reduction of biodiversity
Réduction de la biodiversité
N
Instable ecosystems
Ecosystemes instables
N
Parasites switch hosts
Les parasites changent d'héte
N
Emerging diseases
Maladies émergentes



How NiV is Transmitted

Natural Host

Fruit Bats

¥ By consuming 4
fruits eaten
by infected bats
and birds

Through contact
with other NiV
infected people

' L
.
Transmission of NiV to humans
may occur after direct contact with
y infected bats and pugs‘ A
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Biodiversity and emerging diseases
Biodiversité et maladies émergentes




TOP 10 DEADLY DISEASES IN AFRICA }

SLEEPING SICKNESS Co
(TRYPANOSOMIASIS)
Loax

TUBERCULOSIS
Annually estimated 9 million new
cases worldwide 15% death rate

Annually there are over 55 000
am 2% @ a new cases of syphilis
) Death rate 58%
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Biodiversity and emerging diseases
Biodiversité et maladies émergentes
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Fig.1| Clinical manifestations of leprosy in three chimpanzees at CNP,
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Hockings et al. (2021) Nature 598:652

Number of zoonotic diseases

o

Keesing & Ostfeld (2021)
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Number of animal hosts




Biodiversity & health: air & water

Biodiversité et santé : air et eau
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Menabe Antimena Protected Area

Protected area since 2015
Aire protégé depuis 2015
210.000 ha dry forest & mangroves

Forét seche a feuilles cadugues et mangroves

©2019 TerraMetrics




Menabe Antimena (2000 — 2020)
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2000-2018 Forest loss patterns
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forest cover APMA 2000
(data source: GFW, Hansen/UMD/Google/USGS/NASA, Durrell, © Chances for Nature)
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(data source: GFW, Hansen/UMD/Google/USGS/NASA, Durrell, © Chances for Nature)
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Health “is a state of
complete physical, mental
and social well-being and
not merely the absence of
disease or infirmity”.

Biological diversity
(biodiversity) is "the variability
among living organisms from
all sources including, inter
alia, terrestrial, marine and
other aquatic ecosystems and
the ecological complexes of
which they are part; this
includes diversity within
species, between species and
of ecosystems.”

Biodiversity

underpins ecosystem

functioning and the provision
of goods and services that are
essential to human health and
well being.

The links between
biodiversity and

health are manifested at
various spatial and temporal
scales. Biodiversity and
human health, and the
respective policies and
activities, are interlinked in
various ways.

Biodiversity andhuman health

Nutrition
Disaster risk

Agricultural

biodiversity

Air quality

Water quality
Mental health

“'4 7 Climate

change
Health .
outcomes | 4

Food & Water
security

Sustainable
development

Biomedical/
pharmaceutical

discovery

Traditional
medicine

Direct drivers of
biodiversity loss include
land-use change, habitat loss,
over-exploitation, pollution,
invasive species and climate
change. Many of these drivers
affect human health directly
and through their impacts on
biodiversity.

Women and men
have different roles in the
conservation and use of
biodiversity and varying
health impacts.

Human population
health is determined, to a
large extent, by social, eco-
nomic and environmental
factors.

The social and
natural sciences are
important contributors to
biodiversity and health
research and policy. Integra-
tive approaches such as the
Ecosystem Approach, Eco-
health and One Health unite
different fields and require
the development of mutual
understanding and coopera-

. tion across disciplines.
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