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Ecosystem	
  Health	
  Approach	
  

•  Expanded	
  research	
  in	
  wildlife	
  disease	
  
epidemiology,	
  disease	
  ecology	
  	
  
and	
  ecosystem	
  health	
  

– Need	
  increased	
  understanding	
  
of	
  the	
  drivers	
  of	
  emerging	
  	
  
diseases	
  to	
  more	
  effec5vely	
  	
  
prevent	
  and	
  control	
  	
  
wildlife	
  and	
  zoono5c	
  
diseases	
  

– Preven5on	
  is	
  key!	
  
	
  

Predic9ve	
  models	
  for	
  
emerging	
  diseases?	
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Mechanisms	
  of	
  Disease	
  Emergence	
  
•  Altered	
  habitat,	
  which	
  can	
  lead	
  to	
  changes	
  in	
  the	
  
number	
  of	
  vector	
  breeding	
  sites	
  or	
  	
  in	
  disease	
  
reservoir	
  host	
  distribu5on.	
  	
  	
  

•  Biodiversity	
  change,	
  including	
  loss	
  of	
  predator	
  
species	
  and	
  changes	
  in	
  host	
  popula5on	
  density.	
  

•  Niche	
  invasion	
  or	
  host-­‐shiUing	
  by	
  pathogens.	
  	
  
•  Human-­‐induced	
  gene9c	
  changes	
  in	
  disease	
  
vectors	
  or	
  pathogens,	
  such	
  as	
  mosquito	
  
resistance	
  to	
  pes5cides	
  or	
  the	
  emergence	
  of	
  
an5bio5c-­‐resistant	
  bacteria	
  

•  Environmental	
  contamina9on	
  by	
  infec5ous	
  
disease	
  agents,	
  such	
  as	
  fecal	
  contamina5on	
  of	
  
source	
  waters.	
  	
  

Millennium	
  Ecosystem	
  Assessment,	
  2005	
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Scale:  1:800,000 

 
    5.0 – 22.9  mean A. darlingi/6-hrs/person      
      high deforestation (54%), low forest (3%) 
  
     0.5 – 4.9    mean A. darlingi/6-hrs/person       
     medium deforestation (25%), medium forest (20%) 
   
     0 – 0.4       mean A. darlingi/6-hrs/person       
      low deforestation (5%), medium forest (35%) 
                                                                                  
      low deforestation (6%), high forest (76%) 

CASE	
  STUDY:	
  	
  	
  Deforesta9on	
  and	
  Malaria	
  

Vi\or	
  et	
  al.	
  2006	
  



	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

~ 422 species of Anopheles, 60 to 70 of which can act 
as malaria vectors 
 
Therefore, many Anopheles species are harmless to 
humans, incapable of allowing Plasmodium to 
develop into sporozoites that reside in the salivary 
glands.   
 
Some species will harbor P. vivax sporozoites, but not 
P. falciparum sporozoites.	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  Service, 1993 

Anopheles mosquitoes 
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Development, 
agriculture, 
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Malaria risk? 



Spa5al	
  &	
  temporal	
  pa\erns	
  in	
  land	
  use	
  affect	
  risks	
  

ü 	
  Land-­‐use	
  
transi5on	
  
models	
  track	
  
land	
  as	
  it	
  cycles	
  
between	
  crops,	
  
fallow,	
  and	
  
regrowth	
  

ü 	
  “States	
  and	
  
Rates”	
  

Ramanku\y,	
  Gibbs,	
  et	
  al.,	
  (GCB,	
  in	
  press)	
  



Land	
  use	
  ∆	
  and	
  other	
  diseases	
  

•  Rabies	
  from	
  human	
  incursion	
  into	
  rainforests?	
  

•  Yellow	
  Fever,	
  La5n	
  America?	
  
– Sylva5c	
  cycle:	
  canopy	
  mosquitoes	
  &	
  monkeys	
  
– Rapid	
  re-­‐emergence	
  Aedes	
  in	
  ci5es	
  poses	
  risk	
  for	
  
large	
  epidemics	
  as	
  trees	
  felled	
  and	
  migrant	
  
workers	
  exposed	
  

•  Leptospirosis	
  and	
  irrigated	
  rice	
  fields?	
  



RABIES,	
  Northern	
  Amazon	
  

(Transmission of rabies virus) 

Vampire 
bats 

Wild 
vertebrates 

Increase in human 
population density 

Gold mining 

Overhunting Noise from pumps 
and airplanes 

EXTINCTION OF 
LOCAL POPULATION 

Courtesy	
  of:	
  	
  U.	
  Confalonieri	
  



Cycle	
  of	
  Yellow	
  Fever	
  in	
  the	
  
forest	
  and	
  transfer	
  to	
  human	
  
popula9ons	
  

Source:	
  Confalonieri,	
  2001	
  



 



Conclusion	
  

1.  Intact	
  ecosystems	
  can	
  “regulate”	
  infec5ous	
  
diseases	
  

	
  
2.  Biodiversity	
  change	
  can	
  directly	
  or	
  indirectly	
  

affect	
  the	
  risk	
  of	
  certain	
  infec5ous	
  diseases	
  
	
  
3.  Disease	
  preven5on	
  must	
  extend	
  beyond	
  

human	
  health	
  systems	
  to	
  include	
  ecological	
  
factors	
  and	
  monitoring	
  their	
  status	
  


