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ABSTRACT. Animal models help to drive research into psoriasis and psoriatic arthritis (PsA), particularly when studies

in humans are not feasible. There are no animal models that perfectly mimic psoriatic disease (PsD) and so

the pros and cons of each existing model must be considered for appropriate experimental design. Roughly,
the existing animal models for PsD can be divided into 4 categories: (1) spontancous models, (2) transgenic
models, (3) inducible models, and (4) xenotransplantation models. Animal models in PsD are extremely
important for dissecting and understanding molecular mechanisms of the disease process and for developing

novel drugs. Animal models remain highly valuable for research in PsD in 2 scenarios. The first scenario is

when complex interventions or analyses are required that are not feasible in humans due to technical, safety,

or economic reasons. The second is when well-controlled study environments are required, such as dietary

modifications, that would be challenging in humans. This topic was presented as part of the basic science
workshops during the Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA)

2023 annual meeting.
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Animal models aid in understanding disease pathogenesis and
underlying cellular and molecular mechanisms. In psoriatic
disease (PsD), animal studies contributed to our current knowl-
edge of the inflammatory proliferative cascades and in the devel-
opment of novel, effective, safe therapies.® There is no known
naturally occurring PsD in nonprimates. Therefore, currently
used animal models—almost exclusively using rodents—mimic
aspects of the disease but are never a perfect representation.? Both
the advantages and limitations of each model must be considered
when planning studies. For example, animal models displaying
both skin and joint inflammation are limited. The most useful
models of both skin and joint symptoms are HLA-B27—positive
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rats,* the minicircle-driven interleukin (IL)-23 overexpression
mouse model,” and -glucan-induced disease in SKG mice.®

Extensive overviews of currently used animal models for PsD
are available elsewhere.”? In short, these models can roughly be
divided into 4 categories. The first category comprises the spon-
tancous models mimicking a part of the human disease, like the
psoriatic arthritis (PsA)-like joint inflammation in the aging
DBA/1 mice.” There are also multiple models of spontaneous
skin inflammation, but with substantial differences from human
psoriasis (PsO), like the absence of an epidermal T-cell infiltrate,
so these models are not widely used.® The second category is trans-
genic animals with overexpression or loss of function approaches
like HLA-B27-positive rats,* myeloid-selective A20 deficiency
in mice,” and systemic tumor necrosis factor (TNF) overexpres-
sion such as the TNF**RE mice.!? Third, inducible models, such
as topical imiquimod application'! for inducing PsO-like inflam-
mation, the minicircle-driven IL-23 overexpression mouse
model,’ and the -glucan-induced arthritis in SKG mice® resem-
bling PsA, offer the advantage of synchronized disease onset and
reproducibility. Last, transplantation approaches, like the human
skin xenograft model in severe combined immunodeficiency
(SCID) mouse, have been used to study skin PsO and for PsO
drug development.'?

Animal models are essential for developing innovative tech-
nologies, not only for safety reasons but also because they
offer the possibility for more in-depth analysis. For example,
high-resolution imaging techniqueslike micro—positron emission
tomography/computed tomography, which have become widely
available in recent years, were first tested in animal models.”®
Animal models also remain crucial for drug development.>!?

Animal models have recently been used to advance the field,
particularly in understanding environmental factors that may
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influence PsA. Risk factors for developing PsA include genetic
factors and the PsO phenotype, such as severity of PsO lesions
and involvement of nail or scalp, but environmental factors also
have a substantial effect.! These environmental factors include
mechanical loading of the joints and dietary intake, but they
are rarely considered in clinical trials. This can be explained in
part by the difficulty of gathering the necessary information
from trial participants and categorizing these data appropri-
ately, since not enough is known yet about which environmental
factors to investigate. It is even harder to examine these factors in
prospective studies since strict controlled circumstances would
be necessary. As animal experiments are always performed in
a well-controlled and stable environment, animal models are
particularly useful for this type of research. Diet'*" and mechan-
ical loading'®'” have been studied in animals and can help opti-
mize the design of future prospective trials in humans.

To conclude, the basic research workshop at the Group for
Research and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) annual meeting and this summary report highlight
that animal models remain of importance when studying PsD,
particularly within 2 scenarios. First, animal models should be
employed when complex interventions or analyses are required
that are not feasible in human participants due to technical,
safety, or economic reasons. Second, animal models can be
important in exploratory research when studies in humans
would be unsafe, such as when developing novel drugs or investi-
gating environmental factors that are difficult to control in clin-
ical studies.
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