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The Veterinary Journal

Editorial

Feline models of viral pathogenesis: Opportunity knocks

Historically, veterinary research has frequently adapted meth-
ods and treatments from human medicine. However, the opportu-
nity exists for veterinary research to lead the way, as illustrated by
the study of neuropathology caused by feline immunodeficiency
virus (FIV) and its application to human immunodeficiency virus
(HIV) infection, reviewed by Dr. Nicola Fletcher and her colleagues
in this issue of The Veterinary Journal (Fletcher et al., 2011). The
authors have identified an important gap in our understanding of
HIV neurological disease pathogenesis and propose a rational
study design for the use of a cat model to address this deficit,
reminding us of the importance of such animal models in enhanc-
ing our understanding natural disease processes.

FIV is an excellent naturally-occurring model of HIV/AIDS
(Phillips et al., 1994; Henriksen et al., 1995; Brennan et al., 2006;
VandeWoude and Apetrei, 2006; Stump and VandeWoude, 2007;
Elder et al., 2010). Unlike naturally-infected primates, domestic
cats are frequently subject to intense veterinary observation,
which provides us with evidence of the natural variation in disease
progression and the range and severity of associated clinical signs.
Furthermore, extensive knowledge of the evolutionary relation-
ships between domestic cats and related Felidae (Johnson et al.,
2006), many of which harbor similar viruses (Troyer et al., 2005;
Pecon-Slattery et al., 2008), provides an evolutionary perspective
on the host-viral relationship (Troyer et al., 2008). The diversity
in habitat, behaviour, and natural history of feline species known
to be infected with species-specific strains of FIV (Troyer et al.,
2005), provides an opportunity to assess the effects of host genetic
background, variations in immune response to infectious agents,
and disease transmission dynamics in a range of natural settings.

Unlike the study of lentivirus infection in humans and most
other naturally-infected primates, with cats there is the benefit
of access to outbred colonies and specific pathogen-free animals.
As with HIV infection in humans, FIV strains of varying virulence
and neutrotrophism infect cats (Barlough et al., 1993; Lerner and
Elder, 2000; de Rozieres et al., 2004a,b, 2008; Huitron-Resendiz
et al., 2004; Elder et al., 2010). The feline-FIV model is the only
experimental system where parental and chimeric viruses can be
used to infect a natural host in a relatively inexpensive and uncon-
troversial setting. Such studies are used to elucidate viral correlates
of pathogenicity, mechanisms of cell entry, and variations in the
host immune response (Lerner and Elder, 2000; de Rozieres et al.,
2008; Lin et al., 2010; Poss et al., 1990).

Perhaps central to the utility of this model is the fact that
our understanding of the molecular genetics of the cat has
come of age; genomic studies will enhance our understanding of
host genetic influences on lentivirus infection and progression.
Several genetic similarities between cats and humans make these

1090-0233/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tvjl.2010.07.013

studies particularly relevant including similar degrees of gene
organisation, chromosome structure, genetic variation, and pat-
terns of linkage disequilibrium (Pontius et al., 2007; Menotti-Ray-
mond et al., 2008; O’Brien et al., 2008). By the end of 2010, the 8 x
coverage sequencing and annotation of the cat genome will be
complete - a 2x sequence is already available (Pontius et al.,
2007). The development of a 75,000 single nucleotide polymor-
phism (SNP) chip is being funded by the Morris Animal Foundation
through Hills Pet Food and an expression array is in the pipeline.
Transgenic cats have been created to express the HIV-1 viral
restriction factor TRIM5a (E. Poeschla, personal communication),
underscoring the importance of the feline model in the study of
viral pathogenesis. The development of in vitro systems such as
the blood-brain barrier reviewed by Fletcher et al. (2011) add to
the arsenal of tools available for FIV research.

While the cat-FIV model of HIV/AIDS is perhaps most directly
relevant to human medicine, Felidae harbor several viruses that
are related to and may shed light on human infectious agents. Fe-
line coronavirus (FeCoV), a distant relative of the human severe
acute respiratory syndrome (SARS) virus, is commonly found in
domestic and feral cat populations worldwide, with a seropreva-
lence ranging from 20% to 100%. However <10% of seropositive cats
develop the associated fatal disease, feline infectious peritonitis
(Pedersen, 2009). Study of FeCoV infection in the cat thus provides
an opportunity to evaluate both viral and host genetic correlates of
pathogenicity (Regan and Whittaker, 2008; Brown et al., 2009). The
study of feline leukemia virus (FeLV), related to human T-cell leu-
kemia virus, has contributed significantly to our knowledge of viral
carcinogenesis and oncogene function (Jarrett et al., 1964; Hardy
et al., 1973; Mullins et al., 1990; Gardner, 2008). Infection with dif-
ferent strains of FeLV result in a variety of host responses ranging
from viral clearance by the host to persistent sub-clinical infection,
to the development of B- or T-cell lymphomas (Mullins et al.,
1990). Through the construction of recombinant virus chimeras
and in vivo challenge studies, it has been shown that changes in
the envelope gene of the virus can alter the spectrum of disease
caused by FeLV (Overbaugh and Bangham, 2001; Chandhasin
et al., 2005a,b).

Although each of these examples illustrates the utility of feline
models for studies of viral pathogenesis, the true potential of this
system has yet to be fully realized. Viral infections of Felis catus
provide a truly unparalleled opportunity: in one small package lies
the ability to go from observational studies of a naturally-occurring
infection in multiple, closely-related species to experimental
infections where both the viral and host genome can be manipu-
lated, to in vitro-, in vivo-, and clinical trial-based assessment of
therapeutics. As illustrated by the review by Fletcher et al.
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(2011), it is hard to imagine a more ideal system for disease inves-
tigation: this is a model whose time has come.
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