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Introduction /
Background
Atopic dermatitis (AD) is the most common form of
eczema,
a chronic skin disease, characterized by
.
inflammation and pruritus. Although most common when
young, AD can be experienced at any age. There has been
significant research on the connection between animals
that develop AD in relation to the disease experienced by
humans. Horse, cats, and canines experience a common
form of the disease, in which pathogenesis can be better
studied using animal models. Canines specifically have
been the study point for many AD studies, for it is most
applicable to that of human AD. It is commonly associated
to defects found in genes relating to the skin, which are
important to the composition and turgidity of the skin. One
possible cause relates to the FLG gene, known for its
protein product filaggrin, which is epidermally expressed
and mutated in 15% of patients diagnosed with AD (Jin et
al., 2009). Filaggrin has two major functions in the
epidermis: maintaining hydration and providing structural
support. It interacts with other structural proteins in order
to form a tight barrier to protect the body from pathogens
or allergens. It also releases molecules that maintain the
correct pH of the epidermis, which help keep the skin
moisturized. The amount of copies a person has of
filaggrin varies but may be a factor in the presence of AD
(Sandilands et al., 2009). People and animals who have
AD are more susceptible to other viral/bacteria diseases,
since the skin barrier is damaged; as are they more prone
to infections. The most common skin infection is that of
Staphylococcus aureus, present in over 90% of patients
with AD. Once S. aureus colonizes on the skin, it changes
the skin’s barrier function, increases the affinity for other
bacteria, and decreases the immune system’s response. In
addition, it can cause lesions, bumps, acne, and more
serious forms of infection due to the already weakened
epidermal layer. S. aureus can also release enterotoxins
that cause the disease to flare up in various locations on
the body (Baker 2006). Although only a predisposing
factor of atopic dermatitis, mutations in the FLG gene also
are known to cause a variety of other skin diseases, such as
ichthyosis vulgaris (IV). The skin is the protective barrier
between the dermis and the external environment, making
it a critical component in fighting pathogens (Akiyama,
Osawa & Shimizu 2011). This literature review aims at
presenting current research on the pathogenesis,
symptoms, and treatments of individuals and canines that
experience atopic dermatitis.

Research
Question/Hypothesis
The purpose of this literature review was to describe the
recent information on Atopic Dermatitis present on humans
and canines, in terms of pathogenesis, symptoms, and
treatments. The hypothesis for this research was that the
increased mutations in epidermal-developing genes and
proteins are the prominent cause of Atopic Dermatitis.
Filaggrin produced by the FLG gene was the source of
interest, for it has a major function in the development of the
skin barrier and its components.

Methods of
Analysis
Research literature from over twenty different peer-reviewed
sources was obtained, as well as experimental data, in order to
perform a literature review. The National Center for
Biotechnology Information was utilized to analyze genes,
create chromosomal models, and determine differences in
phylogeny regarding Atopic Dermatitis.
Figure 1: The chromosomal location of the FLG
gene was mapped and analyzed (Chromosome
pictured below).

Results /
Discussion

The use of animal models have become extremely popular
since they develop a form of atopic dermatitis that is
characterized very similarly to that of humans. Canines have
been used as model animals, since most domesticated canines
are exposed to the same environmental conditions as humans,
are, in contrast to that of a mouse. In addition, canines are
closer to humans in a phylogenetic aspect, therefore have
become a better model for AD. Upon discovery that canines
with AD (nearly 20%) have a decreased filaggrin expression,
they have now become a tool to further research. Canines are
better suited to model the alterations of the skin, both
internally and externally. In a study funded by the European
Society of Veterinary Dermatology, canine models were used
to analyze the expression of mRNA filaggrin in both healthy
and diseased beagles. In addition, the models were injected
with a fluorescent die, to determine the composition of the
epidermis. The study concluded that there was an increase in
filaggrin production, but not expression. There may be am
increased role of degradation, allowing for synthesis to occur
but the proteins not be expressed. There may be an underlying
increase in protein degradation, such that of filaggrin, which
has not been researched in an experimental setting. This
possible outcome would explain why there has not been a
direct mutation observed in canine’s FLG gene. This study
concluded that filaggrin expression in canine models is altered
in the presence of AD, but the exact mechanism is still
unknown (Santoro et al., 2013).
Figure 3: Atopic Dermatitis experienced by a 6-year-old boy
on the inner elbows and feet.

Figure 2: Visual depiction of the epidermal layer being
exposed to allergens in an individual with AD.
Figure 4: Displays a canine exhibiting a flare of CAD on its
ventral abdomen.

Canine AD is like that of Human AD and can help further
the research that is to be conducted. Using animal models,
researchers can better understand the pathogenesis and
treatment options for individuals with AD.

Conclusions
In this study, it was concluded that there are both
genetic and environmental factors that influence the
development of AD in both humans and canines, much of
which has to do with the mutation in epidermal producing
genes (such as the FLG gene). This information may be vital
in a better understanding of this convoluted disease and lead
to further research. Although there is support that gene
mutations and protein expression are leading factors in
developing AD, there is significant data that shows there are
other factors associated with the disease. Climate, nutrition,
allergens, and other underlying diseases or infections may
also influence one’s susceptibility to having AD (Asher et al.,
2006). AD is influenced by the interaction and presence of
microorganisms. A lack of microbial exposure early in life
can increase the risk of developing atopic diseases later in
life. Manipulation of the immune system and epidermal layer
allows for microbial colonies of S. aureus to take hold, which
can have some detrimental effects to the patient. The
prevalence of AD has increased over the past three decades,
and it is now more commonly found in industrialized regions.
Westernized countries have less AD exposure in childhood,
likely due to the access of health care and treatment.
However, this decreased exposure early on may not be
beneficial after all. The “Hygiene Hypothesis” is an
outstanding phenomenon to describe the relationship between
decreased microbial exposure and the increase in atopic skin
diseases. There is a sort of priming that can occur to a child’s
immune system which helps them develop the proper
antibodies to fight infections. This of course is dependent on
the type of microorganism being exposed and the length of
exposure (Baker 2006). This lack of exposure could be
another possible inducer of the disease. More studies are
needed to better understand the altered gene expression or
direct mutations of the filaggrin gene, the main predisposing
factor of humans and canines who experience atopic
dermatitis, as well as other environmental agents which make
individuals more susceptible.
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