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Origins of human infections

1) Inherited from our ancestors.
2)     Acquired from wild life.
3)     Acquired from livestock.

(Woolhouse et al, 2005)

The fraction which are zoonotic

estimated to be between 60-70%

Livestock sometimes acquire infections from humans;

such as strains of Staphylococcus aureus in chickens

(Lowder et al, 2009; PNAS 106, 19545-50)
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Human evolution
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Genetic variation spectrum of 

human pathogens
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Evolution continues -

hybridization between animal 

and human pathogens
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Chicken and Livestock  densities on a 
global sacle

Chicken Livestock
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Evolution continues ïnew infections 

constantly emerging ïthe schistosomes.
Bonnie L. Webster, Oumar T. Diaw, Mohmoudane M. Seye, Joanne P. Webster, David Rollinson 

(2013) Plos NTDs 7: 1-8

Å Large-scale multi-loci molecular analysis of 

species of the Schistosoma genus with parasite 

samples collected from children and domestic 

livestock across Senegal revealed that 

interactions and hybridization were taking place 

between all species present in humans and 

livestock.

Å Evidence of hybridization between S. 

haematobium/S. curassoni and S. 

haematobium/S. bovis was commonly found in 

children from across Senegal, with 88% of the 

children surveyed in areas of suspected species 

overlap excreting hybrid miracidia. 

Å Rodent experiments confirmed that males and 

females of each species readily pair and produce 

viable hybrid offspring.



88

Department of Infectious Disease Epidemiology, Faculty of Medicine, Imperial College London

Escherichia coli - % invasive isolates 

with resistance to fluoroguinolones 

2009-10 (EU surveillance)
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Changing world
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World population growth by continent: past 
and predicted
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Record of increasing travel over four 

male generations of the same family.
(A) Great-grandfather. (B) Grandfather. (C) Father. (D) Son. Each map 

shows in a simplified manner the individualôs ólife-time tracksô in a 

widening spatial context, with the linear scale increasing by a factor of 10 

between each generation (Bradley, 1994 Geog. Ann. 76:91-104).
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Air traffic flow ïworld 

picture - 2009
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Human population density based on 

satellite imagery ïinfluenza A spread
(18 months compressed into a few seconds)

ÅAnalysing data from around the world.
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Early spread of 
H1N1 based on 

analysis of sequence 
data 

Jombart, Eggo, Dodd & Balloux [2009] 
Spatiotemporal dynamics in the early 
stages of the 2009 A/H1N1 influenza 
pandemic. PLoS Curr Influenza. 2009 ; 

Heredity 2010, 1-8
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Worldwide 

increase in 

Megacities

Re-assortment of bird and human influenza viruses 

Hong Kong

Less Developed Regions �±Megacities (10 million plus)
1970       1994        2000        2015

Africa 0             2              2               3

Asia 2           10            12             19

Latin America 3             3              4               5

More Developed Regions

Europe 2             2               2              2

Japan     2             2               2              2

North America 2             2               2              2


