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Emerging infectious diseases, 1940-2004
(335 total)
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Presentation Notes
Ample evidence now that EIDs of humans are increasingly frequent and widespread (including the USA), with 335 in this 60-yr period and many more since this paper was published 9 yrs ago.  Huge public health problem worldwide.
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Majority from wildlife (as opposed to domesticated animals)
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So, two stories about how rodents and changes in their ecosystems can make us sicker.


White-footed mouse: an important disease reservoir

Photo: Jesse Brunner



Borrelia burgdorferi Babesia microti

Anaplasma phagocytophilum



United States. Data from the CDC. Babesiosis, New York State
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95% of cases of TBDs transmitted by nymphs, so very interested in what affects numbers of nymphs and proportion infected with pathogens.  This has kept us busy for 25 years.
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When forest cover in surrounding 1 km radius was high, odds of nymph infection was los.


Deflect
Eat rodents ,
tick meals
from

rodents

Coyote (77 sites)

]

L 4%
Coyote but no fox (55 sites)

o
Eat few rodents &}’{ \

Displace other mesopredators

mall mammal predators (48 sites)



Presenter
Presentation Notes
Predator motifs


Lower risk

HYPOTHESIS:
Diverse predator assemblages
will reduce tick-feeding on
small rodents and therefore

reduce disease risk
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Unpublished data, not shown






Severe mammal declines coincide with proliferation of
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The rodents that they prey on can become more abundant or more frequently encounter disease vectors in their absence.
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Are these just cherry-picked stories, or does the loss of biodiversity increase disease risk more globally?


CrossMark

& click for updates

Biodiversity inhibits parasites: Broad evidence for the

dilution effect
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Infectious diseases of humans, wildlife, and domesticated species

outbreaks, and disecase management approaches based on bio-

Does biodiversity generally

reduce disease risk?
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analysis of 202 effect sizes on 61 parasite species. The magnitude
of these effects was independent of host density, study design,
and type and specialization of parasites, indicating that dilution
was robust across all ecological contexts examined. However, the
magnitude of dilution was more closely related to the frequency,
rather than density, of focal host species. Importantly, observa-
tional studies overwhelmingly documented dilution effects, and
there was also significant evidence for dilution effects of zoonotic
parasites of humans. Thus, dilution effects occur commonly in
nature, and they may modulate human disease risk. A second
analysis identified similar effects of diversity in plant-herbivore
systems. Thus, although there can be exceptions, our results in-
dicate that biodiversity generally decreases parasitism and herbiv-
ory. Consequently, anthropogenic declines in biodiversity could
increase human and wildlife diseases and decrease crop and
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with a formal meta-analysis. We searched the published litera-
ture for all available data sources, including experimental and
observational studies of human and wildlife diseases, to rigor-
ously assess the generality of this phenomenon. We estimated
the effect of biodiversity on parasite abundance using the Hed-
ges’ g effect size (thus negative values indicate dilution effects)
and used a multilevel model to include nonindependence among
effect sizes that arise from the same parasite species or experi-
ments. Last, we compared the evidence for dilution effects with
the evidence for associational resistance, an analogous hypoth-
esis that posits that plant diversity inhibits the abundance of
herbivores via mechanisms similar to those hypothesized to
drive dilution effects (20). If both of these natural enemies are

Significance




Meta-analysis on 202 studies, 61 parasite species
D. Civitello, J. Rohr, and colleagues (PNAS 2o015)

All parasites

L
w
+|
(o))
w
(1]
o)
go)
(i7)
I
G
O
c
©
=]
c
S
o
[
©
~=
0
I\
| -
©
a
c
(o]
>,
=
W
—_
Q
=
o
(¥
&)
kS)
Q
b
Ll




Meta-analysis on 202 studies, 61 parasite species
D. Civitello, J. Rohr, and colleagues (PNAS 2o015)

Hedges' g, + SE

®

Does biodiversity generally

reduce disease risk?
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Environmental policies that would protect ecosystems from the loss of biodiversity can be expected to also protect health.  Environmental policy is also health policy.


Felicia Keesing Taal Levi
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