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The emergence of infectious diseases from 
wildlife is a growing threat to human health, 
but, as IoZ scientists have shown, this is 
largely driven by human activities (eg Daszak 
et al. 2000). This zoonotic threat impacts 
wildlife conservation as authorities 
and the public look to remove 
the threat by eliminating the 
wildlife host. IoZ scientists 
seek alternative 
methods that allow the 
coexistence of people 
and wildlife. This 
involves understanding 
the human-wildlife 
interface and pathogen 
dynamics in the wildlife 
host and developing 
mitigation strategies in light 
of this knowledge. To complicate 
matters, anthropogenic influences on 
ecosystems, such as land-use change and 
climate change, alter interactions between 
people, wildlife and pathogens. We have 
shown that a multidisciplinary, integrated 
approach involving researchers from both 
the natural and social sciences is required in 
order to adequately address the issue (Wood 
et al. 2012). Our work in this area informs 
policy and practice for disease control. 

Understanding infection 
dynamics of pathogens  
in wildlife hosts
Knowledge of infection dynamics is a 
prerequisite for identifying risk factors for, 
and mechanisms of, zoonotic spillover. Bats 
are particularly important in this respect, 
hosting more zoonotic viruses per species 
than any other taxon (Luis et al. 2013).  
Flight singles bats out from all other 
mammals and we have shown that flight,  
and adaptations to it, appears to be what 
makes bats so special when it comes to 
harbouring zoonotic viruses. The mobility  
of bats allows for a high degree of contact 
and mixing within and between species and 
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Zoonotic diseases that can cross between species are a threat  
to both wildlife and human health – and IoZ is finding solutions.

locations, and this correlates with the 
number of known viruses carried by  
any particular species (Luis et al. 2015). 
Physiological adaptations to flight, such as 
periods of extremely high metabolic rate and 

body temperature, might allow for 
unusually high viral diversity 

and the selection of viruses 
tolerant of innate 

immune responses, 
such as fever (O’Shea 
et al. 2014). Our work 
with henipaviruses in 
bats showed how 
determining host 

population dynamics 
allows geographic 

inference of pathogen 
presence (Peel et al. 2013). 

While using a powerful, novel 
antibody quantitation method to follow 
henipavirus antibody levels in individual bats, 
we developed a better understanding of 
population-level persistence of viral infection 
(Baker et al. 2014).

Understanding the risk factors 
for zoonotic disease emergence 
and spread 
We have used pathogens from bats  
(Peel et al. 2013; Baker et al. 2014) and 
rodents (Lo Iacono et al. 2015) as models  
to understand the risk factors for zoonotic 
disease emergence and disease spread.  
Data from cases of Lassa fever, a disease 
caused by a virus harboured by the 
multimammate rat (Mastomys natalensis), 
allowed us to demonstrate that 20% of 
human cases arose from human-to-human 
transmission when it had been thought  
that almost all human cases arose directly 
from rats (Lo Iacono et al. 2015). We were 
also able to show that human-to-human 
transmission was propagated by a small 
proportion (~5%) of humans with Lassa  
fever: so-called ‘super-spreaders’. People’s 
behaviours and perceptions are important 

when it comes to human-to-human disease 
spread, but also for initial spillover risk.  
We showed that bats are widely hunted in 
Ghana, West Africa (Kamins et al. 2011) and, 
by conducting interviews across southern 
Ghana, we identified the characteristics of 
people involved in the bat bushmeat trade 
(Kamins et al. 2015). We found that bat 
butchering is predominantly done by women, 
and only by men who actively hunt. Although 
bat consumption was perceived to be 
associated with certain tribes, it is in fact 
widely distributed across regional and ethnic 
lines. These data inform both disease and 
conservation management plans, drawing  
on social contexts and ensuring that local 
voices are heard within the larger global 
effort to study and mitigate zoonotic disease 
outbreaks (Kamins et al. 2015). 

Identifying zoonotic agents  
that come into contact  
with people
Although much of this work is focused in 
West Africa (eg Baker et al. 2013), which  
we identified as one of the world’s hotspots 
for zoonotic disease emergence (Jones et al. 
2008), we also investigate the potential for 
zoonoses from wildlife in the UK (eg Lawson 
et al. 2014). Occasionally, disease appears 
to jump from humans to wildlife (Franklinos 
et al. 2015), and we might expect this to 
occur more frequently as the human-wildlife 
interface grows. 

Main image: IoZ is exploring the role of 
badger vaccination in controlling bTB  
Left: Ghana’s bats are widely hunted 
for bushmeat, increasing the risk of 
zoonotic spillover
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Control of bovine tuberculosis
In the maelstrom of controversy over badger 
culling, it can be hard to remember that this 
debate ultimately concerns how to control 
a zoonotic disease. Bovine tuberculosis 
(bTB) is mainly a cattle disease, but it can 
also infect many other mammalian species, 
including people. Indeed, in 1930s Britain 
some 50,000 people caught the disease 
each year, mostly by drinking unpasteurised 
milk from a national cattle herd with a 
40% prevalence. Today, pasteurisation has 
virtually eliminated the risk of bTB to the 
general public. Nevertheless, bTB does 
remain an occupational risk for farm and 
abattoir workers. Because of this human 
health risk, the EU requires all member states 
to work towards eradicating this disease. 
Unfortunately, bTB is now well established 
in Britain’s badger population, and probably 
cannot be eradicated from cattle unless it is 
also eradicated from badgers.

For the past 40 years, managing bTB in 
badgers has been synonymous with culling. 
But culling badgers is risky, because it can 
increase cattle disease as well as reducing 
it. While public and political debate rages 
about whether to extend badger culling 
across England, farmers in bTB-affected areas 
are left with no legal methods to tackle the 
problem. Meanwhile, relations between 
wildlife groups and farmers have soured, 
potentially threatening conservation activities 
for other farmland species.

ZSL scientists are working with farmers 
to develop alternative approaches. The way 
that bTB is transmitted between badgers 
and cattle has long remained a mystery, 
making it difficult to avoid infectious contact. 
Using modern tracking technology, we have 
explored where, when and how badgers and 
cattle come into contact. Do they come into 
contact at all, or might disease be transmitted 
through a contaminated environment? 
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Do cattle encounter badgers outdoors, at 
pasture, or indoors when badgers enter  
farm buildings? Working in Cornwall, one  
of Britain’s worst-affected bTB hotspots,  
IoZ scientists have fitted lightweight satellite 
tracking devices to more than 60 badgers and 
nearly 500 cattle, and adorned farm buildings 
with remote cameras, to create a seamless 
picture of how badgers and cattle interact 
throughout the farm environment. 

We have also explored the potential 
role of badger vaccination in bTB control. 
Vaccination has been largely dismissed 
by ministers because it is perceived to be 
expensive and ineffective where badger 
populations are already infected. Yet in other 
species (including people), vaccination has 
successfully reduced disease prevalence 
in infected populations. Working with 
local volunteers to reduce the costs, ZSL 
is gradually rolling out badger vaccination 
across the Penwith peninsula in west 
Cornwall, testing whether badgers in the not-
yet-vaccinated areas suffer higher bTB rates 
than those in the vaccinated areas. In future 
years, we hope to quantify how cattle and 
badgers contribute to a pool of bTB bacteria 
in the environment, potentially explaining 
not just transmission between badgers and 
cattle, but also components of transmission 
among cattle. This whole body of work 
promises to influence bTB policy and practice 
– though public debate is likely to continue 
for years to come.




