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Parasitology and One Health

One Health is certainly a topical, one could say trendy area to
espouse and exploit as a positive driver for multidisciplinary activities and research funding. One Health is also increasingly
incorporated into undergraduate and graduate teaching related to
health and disease, broadly deﬁned, and into public policy. As a
concept it has great potential if considered in terms of the conceptual framework of the One Health triad that encompasses humans,
domestic animals and wildlife, and the changing environments they
share, as well as factors which can inﬂuence the ﬂow of infections
within these environments. Currently, however, One Health is used
mostly as a vehicle to emphasise the emergence of ‘new’ human
diseases (Polley, 2005; Jones et al., 2008; Plowright et al., 2011; Wood
et al., 2012; Kooriyama et al., 2013). Thus a somewhat unbalanced
view predominates, particularly in terms of the roles of ecosystem structure and function and of wildlife, the latter often viewed
as villains in a One Health scenario focused on the public health
impacts of emerging infections. As such, there is little emphasis on
eukaryotic parasites but more on viruses and bacteria (Thompson,
2013).
It was therefore pleasing to see the title of a recent article:
“Keeping Parasitology under the One Health Umbrella” (Robertson
et al., 2014). This article presented many reasons and examples
supporting the need for an increased emphasis on speciﬁc parasitic infections and diseases within One Health, but missed an
opportunity to emphasise the relevance of a One Health approach
to these and many other host-parasite assemblages. Additionally,
‘One Health’ was not deﬁned and the authors concentrated on discouraging the common focusing of One Health on emerging
infectious diseases in humans and encouraging the inclusion of
established parasitic diseases such as Chagas, cysticercosis, and
crytosporidiosis. Other than they are zoonotic and/or of public health
signiﬁcance, why such parasitic diseases should be under the ‘One
Health umbrella’ is not discussed, despite the importance of wildlife reservoirs for several of the parasites listed, of environmental
features essential to vectors, of opportunities for ‘spillovers’, and
of human behaviour in the transmission of many parasites.
As such, there is so much more to illustrate the importance of
considering why parasitology should be kept under the One Health
umbrella. Indeed, parasites never left the One Health umbrella: it
is just that their role has been overshadowed by the anthropogenic impacts, particularly those linked to wildlife. In practice the
balance has been skewed towards demonstrating the ‘source’ of
‘new’ human diseases rather than determining ‘why’ in terms of
One Health.
Considerations concerning emerging infectious diseases
have often been reactive with little consideration given to the ecosystem changes that contribute to the occurrence of infection and

disease, for example, the impact of biodiversity loss, encroachment, the role of invasive species, climate change and the
conservation issues. If emerging infectious diseases have taught us
anything, it is the need to gather more information about what parasites wildlife harbour and why disease is not common in these hosts
unless perturbations occur that inﬂuence infections becoming diseases. We know very little of the natural parasite faunal structure
of many wildlife, including those that can be transmitted to humans
and/or domestic animals. There is an incredible lack of knowledge
about pathogen diversity and susceptibility in wildlife (MacPhee and
Greenwood, 2013). Without improved and ongoing surveillance of
wildlife hosts (Kuiken et al., 2005; Polley, 2005; Grogan et al., 2014)
not only will we always be behind in terms of predicting the possibility of reservoirs being established and/or outbreaks occurring,
but also at a disadvantage in preventing declines of native fauna
resulting from infectious diseases, including those caused by parasites (Thompson, 2013).
Examples of the features of parasites and parasitism in wildlife
potentially important in One Health include: (1) the range of eukaryotic taxonomic groups that include parasites: helminths,
arthropods and protozoa; (2) for parasite zoonoses, the availability of molecular techniques for the identiﬁcation, of many parasite
life cycle stages and invertebrate hosts, and in some cases parasite
detection (Polley and Thompson, 2009); (3) the ability to count
various life cycle stages of many helminths and arthropods, and some
protozoa; (4) the sensitivity to temperature and moisture and other
environmental conditions, shown by the free-living life cycle stages,
and those in ectothermic hosts, both of which are essential for transmission of many parasitic helminths as well as some arthropods and
protozoa; (5) the importance of food webs for the many helminths and some protozoa that depend on predator prey linkages
for transmission and that can be affected by shifts in the structure
and function of local ecosystems; (6) the wide range of deﬁnitive,
intermediate and paratenic host species that can be infected by many
helminths and protozoa, and some arthropods, including some of
those transmissible to humans and/or domestic animals; (7) the importance of culture, tradition and behaviour in the occurrence of
parasitic infection and disease in people; (8) the ubiquitous presence of polyparasitism and of mixtures of parasites, bacteria and
viruses in all host groups that facilitates our understanding of linkages between different pathogens and between these mixed faunas
and the hosts; (9) the diﬃculties in treating a range of parasitic infections in all host groups; (10) the very few vaccines available for
the prevention of parasitic infections in any host group; and (11)
the usefulness of a range of parasitic infections and diseases of all
host groups as sentinels and probes of environmental and
ecosystem change.
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Thus parasites and parasitism have the potential to provide excellent frameworks and model systems for the application of One
Health approaches to a range of infections and diseases. Successful One Health should promote both a pro-active approach to
infectious disease – what might happen and why? – and a reactive approach – what do we do now that infection and/or disease
has appeared? Parasites can also help to highlight some of the consequences of forces such as climate change, increasing urbanisation,
shifts in land use, changes in agricultural and conservation strategies, and conﬂict-induced mass migrations, for the health and wellbeing of people, domestic animals and wildlife, as well as our physical
environment and our increasingly fragile biosphere.
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