
Mitigating 
amphibian disease

Infectious disease is a leading cause of 
global amphibian declines, contributing to 
an extinction crisis in which more than 40% 
of all amphibian species are threatened 
with extinction and hundreds of species 
are thought to have become extinct 
within the past decade. One such disease, 
chytridiomycosis, caused by two pathogenic 
fungi, Batrachochytrium dendrobatidis (Bd) 
and B. salamandrivorans (Bsal), has 
been described as the worst 
vertebrate disease ever 
recorded in terms of 
the number of species 
impacted and the 
propensity to drive 
extinctions. IoZ was 
key to the discovery 
of chytridiomycosis 
(Berger et al. 1998) 
and our research 
continues to explore 
the impact of the disease, 
as well as factors that increase 
the probability of infection. Although 
chytridiomycosis is recognised as a major 
threat, there is currently little work on 
mitigating the disease. To this aim, IoZ 
scientists are conducting groundbreaking 
research into the development of viable 
amphibian disease mitigation strategies, 
both in the field and in captivity. 

Mountain Chicken  
Recovery Programme
IoZ is a partner in the Mountain Chicken 
Recovery Programme, established in 
2002 with the aim of saving the Critically 
Endangered mountain chicken frog 
(Leptodactylus fallax) from extinction. IoZ 
research has recently provided one of the 
first species-wide impact assessments for 
chytridiomycosis (Hudson et al. 2016a),  

Declines in amphibian populations represent one of the 
largest biodiversity crises in modern history. IoZ scientists 
conduct world-leading research on mitigation strategies to 
conserve amphibian populations at risk of the infectious 
disease chytridiomycosis.

in what is believed to be one of the fastest 
range-wide declines ever recorded for  
any animal. The study revealed a loss of 
over 85% of mountain chicken frogs in  
18 months on Dominica and near-extinction 
in the same period of time on Montserrat. 
The decline of the species on Montserrat 
was highlighted as preventable as Bd likely 
arrived with infected tree frogs that were 

inadvertently imported with produce. 
However, prevention of such 

routes of disease invasion 
requires international 

trade controls and 
collaboration, which  
are currently lacking.

If such support is to 
be generated, sources 
of infection in trade 

need to be identified. 
To this end, our research 

illustrated how Bd incursion 
into the UK is through the 

amphibian pet trade (Wombwell 
et al. 2016). An estimated 20,000 live 
amphibians enter the UK annually through 
Heathrow Airport, one of four major 
entry ports for the live amphibian trade. 
Dozens of genera of amphibians arrive 
from Asian, North and South American, 
European and African countries, and our 
researchers detected infection in multiple 
shipments. Tracking the true source of 
infection, though, is not a simple task, as 
amphibians are not always shipped directly 
from their collection point to the country 
of final destination. Further work, again 
with engagement by the amphibian trading 
community, will hopefully determine 
whether infections in the trade can be 
managed at point of collection or whether 
infection is acquired during the process  
of reshipping.

Main image: IoZ 
scientists have 
conducted the first 
eradication of Bd 
from an isolated 
pond system, home 
of the Mallorcan 
midwife toad
Left: IoZ is working 
with partners to 
protect the mountain 
chicken frog
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World first in antifungal treatment
Where it is not possible to prevent the 
introduction of pathogens, mitigation 
must focus on pathogen eradication or 
facilitating pathogen-host co-existence. IoZ 
researchers have been involved in attempts 
to achieve both of these outcomes. Firstly, 
as part of the Mountain Chicken Recovery 
Programme – where Bd reservoirs, such 
as tree frogs, prevent the eradication of 
Bd – in situ mitigation of chytridiomycosis 
was attempted through the world’s first 
field-based individual-animal antifungal 
treatment regime conducted during an 
epidemic (Hudson et al. 2016b). This study 
was successful in increasing survival and 
recovery rates in the short-term and has 
important ramifications for countries  
which have yet to experience epidemics  
of this disease. 

Secondly, IoZ scientists have carried 
out research into direct mitigation of 
Bd infection in the wild on Mallorca, 
conducting the world’s first eradication of 
Bd from an isolated pond system, home  
to the Vulnerable Mallorcan midwife 
toad (Alytes muletensis) (Bosch 
et al. 2015). Our initial 
efforts to eliminate 
infection in the larval 
reservoir using a 
direct application of 
an antifungal were 
successful ex situ, but 
infection returned 
when tadpoles with 
cleared infections 
were returned to their 
natal sites. Subsequently, 
antifungal treatment of tadpoles 
was combined with environmental 
chemical disinfection. Infection at four of 
the five pools where Bd had previously 
been recorded was eradicated, and 
remained so for two years post-application. 
Although the development of disinfection 
strategies alone cannot eliminate the 
threat of chytridiomycosis, this research 
provides proof of principle that in some 
circumstances the threat of disease can  
be neutralised.

Bio-augmentation with  
probiotic bacteria 
While short-term measures, such as 
individual-level treatment (Hudson et al. 
2016b), are vital in preventing imminent 
extinctions, and eradications can be 
effective where conditions permit (Bosch 

et al. 2015), research is required into 
methods for longer-term persistence 
mechanisms for species threatened with 

chytridiomycosis. IoZ researchers 
have carried out laboratory-

based studies with the aim 
of identifying novel future 

mitigation techniques 
for chytridiomycosis, 
which could promote 
long-term amphibian 
persistence. Bio-
augmentation of 

amphibian skin with 
probiotic bacteria that 

inhibit the growth of Bd 
has been hailed as a promising 

management strategy; however,  
to date it has shown mixed results (Rebollar 
et al. 2016). This research highlights the 
possibility of selecting probiotic species 
that are likely to have the greatest 

Working with  
partners in the 
Mountain Chicken 
Recovery Programme, 
IoZ scientists have 
discovered that the 
near-extinction of the 
species in Dominica 
and Montserrat may 
have been caused by 
the introduction of 
infected amphibians 
accidentally brought 
in with produce
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protective effect against Bd infection 
through cutting-edge ‘omics’ research using 
genetic and molecular data.

Research into the mitigation of Bd in  
ex situ amphibians has also been a central 
component of IoZ’s work. This is essential 
in order to maintain captive ‘safety net’ 
populations of amphibian species that 
may be extinct in the wild. IoZ researchers 
recently helped develop the first treatment 
regime for caecilians alongside collection 
managers and veterinarians from ZSL 
London Zoo (Rendle et al. 2015).

Research continues to lag behind the 
conservation need and IoZ continues  
to play a leading role in trying to bridge  
this gap, employing cutting-edge  
methods with a strong track record of 
dissemination in the scientific literature, 
and the wider press, to ensure maximum 
coverage and engagement with 
conservation practitioners.

An estimated 

20,000 
live amphibians enter the  

UK annually through  
Heathrow Airport
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