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| t does not discriminate
among human belief
systems: national borders,
social, cultural,
economic, political, or
religious systems
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Natural Disasters
Famine
War

Disease



Diseases affecting every
species upon which humanity
depends for survival and socio
economic development

New diseases we have never seen
before; diseases we thought we
had eradicated



Water, Food, Air,

Casual contact,

Sex, Wildlife, Pets, Anything that
bites or feeds on us and species
upon which we rely

Rural, Urban, and

emperate and

Widland settings

ropical regions

Developed and Developing countries



Water Security
Food Security
Public Health Security
Socio - cultural Security
Economic Security



New diseases are emerging
almost daily, affecting us and
the livestock, crops and
wildlife upon which we depend
for our survival

This is happening much faster
than it should
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Crisis response to EIDs
after they have emerged
IS not sustainable

lgnoring the problem wiill
not make It disappear



With all of our
scientific experience,
knowledge, and expertise,
why Is there an EID
CrisIS?

And why are we losing
the battle?



Our scientific beliefs
about the nature of
pathogen - host systems do
not accord with what Is
happening



Most emerging infectious diseases (EID) in
humans, either newly recognised  ones or those
with new geographical or population dynamics,
originate from animal reservoirs. Though the

transfer of viruses between different host

species is rare, those that do cross the species
barrier often lead to severe outbreaks; further
adaptation can then result in the emergence of
variants worldwide. For a virus to cross between
species, several genetic adaptations need to
occur in the virus.

EMBL EBI European Bioinformatics Institute


https://www.ebi.ac.uk/interpro/potm/2006_4/Page2.htm

Most emerging infectious diseases (EID) in
humans, either newly recognised  ones or those
with new geographical or population dynamics,
originate from animal reservoirs [PARTLY TRUE] .
Though the transfer of viruses between different
host species is rare , those that do cross
the species barrier often lead to severe
outbreaks  [PARTLY TRUE] ; further adaptation can
then result in the emergence of variants
worldwide  [PARTLY TRUE] . For a virus to cross
between species, several genetic adaptations need

to occur in the Virus
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Health topics

> Factsheet for health professionals

ika virus infection Factsheet for health professionals

A Serological surveys in
Africa and Asia indicate
silent Zika virus
circulation , with detection
of specific antibodies In
various animal species
(large mammals such as
orangutans , zebras,
elephants , water Dbuffaloes )
and rodents




Ecologically specialized
pathogens strongly co -
adapted to their hosts
should not be able to
Nchange all egl
easlily



Pathogens are ecological
specialists strongly co - adapted to
their hosts, and yet

Emerging diseases occur more
rapidly than the chance evolution
of novel host - use capabilities

Phylogenetic studies show that
pathogens change hosts often In
evolutionary history



Fortunately, we have one

The Stockholm Paradigm



Specialized pathogens add new hosts

by ecological fitting . this allows
them to generalize ecologically,

moving to new areas, colonizing new

habitats; they then produce new
specialized descendants as a result
of coevolutionary Interactions

Repeated Episodes produce
Evolutionary Diversification



No matter how specialized a local
association Is or becomes,
possiblilities inherent in hosts not
yet exposed are not affected

Thus, the capacity for expanding
Into new hosts Is always there,
wailting for something to create new

opportunities



Climate Change

which Is responsible for the
changes in geographical
distributions and trophic
structures that create new
opportunities



The Stockholm Paradigm dynamic
shows how easily evolution can
generate  new diversity
following major climate change

events, including mass
extinctions
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many marine species, insects, amphibians,
and all remaining trilobites.

Figure 19-8 Discover Biology 3/e
© 2006 W.W. Norton & Company, Inc.




One outcome of the Stockholm
Paradigm dynamic Is expansion
of host ranges for pathogens

The emerging disease crisis IS
a manifestation of the
bi osphereodos means
with climate change



The Emerging Disease Crisis
IS an indication that the

biosphere has begun to cope
with  climate change, without
asking our permission and

without  waiting for us to
participate.



Humanity is characterized by
two phenomena that mimic the
effects of climate change and
iIntensify the Stockholm
Paradigm dynamic

Overpopulation
Globalization



Emerging diseases are most often due to

the expression of pre - existing
capacities, including rare variants,
given new opportunities I this allows

EIDs to occur rapidly

Taking advantage of new opportunities
lays the groundwork for new capacities
to emerge, which requires chance
evolutionary changes I this allows
pathogens to persist and diversify



What does the Stockholm
Paradigm explain about
the EID Crisis?



Ecological Fitting allows
pathogens to easily

escape the extinction of
their original hosts



Species that disperse well and
species with large geographic
ranges survive mass
extinctions

Host species that are most
successful at surviving mass
extinctions will accumulate
pathogens and become primary
sources of EIDs



Hosts used In the native
ecosystem Is a poor indicator of
potential susceptible hosts

There are always susceptible
native species Iin any area of
Introduction and they are always

colonized



When pathogens expand into new
hosts, disease occurs because
natural selection cannot act
on what has not happened, so

there has been no selection
for resistance and tolerance
INn the new hosts



Each new pathogen - host association

produces acute disease, followed

by co-accommodation as selection
leads to resistance and tolerance;
the pathogen becomes an element of
chronic  pathogen pollution In its
ecosystem, retaining the potential

for new acute outbreaks

Once established they never
disappear



We are living in a
constructed niche, and we
are living beyond our

NEERE
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