
6

The role of animal models in unravelling
therapeutic targets in coeliac disease

L�ea M.M. Costes, PhD, Postdoctoral Fellow a, 2,
Bertrand Meresse, PhD, Chercheur Inserm b, c, 3,
Nadine Cerf-Bensussan, MD, PhD, Professor b, c, **, 1,
Janneke N. Samsom, PhD, Associate Professor a, *, 1

a Laboratory of Pediatrics, Division of Gastroenterology and Nutrition, Erasmus University Medical Center
Rotterdam-Sophia Children's Hospital, Rotterdam, The Netherlands
b INSERM UMR1163, Laboratory of Intestinal Immunity, Paris, France
c Universit�e Paris Descartes-Sorbonne Paris Cit�e and Institut Imagine, 75015 Paris, France

Keywords:
Animal models
Coeliac disease
Gluten
Therapeutic targets

a b s t r a c t

Coeliac disease is a complex small intestinal enteropathy that de-
velops consequently to a breach of tolerance to gliadin, a storage
protein abundantly found in cereals such as wheat, rye and barley.
The understanding of themechanisms underlying the development
of coeliac disease in HLA-DQ2 and HLA-DQ8 genetically susceptible
individuals has greatly improved during the last decades but so far
did not allow to develop curative therapeutics, leaving a long-life
gluten free diet as the only treatment option for the patients. In
order to bring new therapeutic targets to light and to test the safety
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and efficacy of putative drugs, animal models recapitulating fea-
tures of the disease are needed. Here, we will review the existing
animal models and the clinical features of coeliac disease they
reflect and discuss their relevance for modelling immune pathways
that may lead to potential therapeutic approaches.

© 2015 Elsevier Ltd. All rights reserved.

Introduction

Coeliac disease (CD) is an immune-mediated small intestinal enteropathy induced by dietary gluten
in genetically predisposed individuals. CD incidence is estimated between 0.5 and 2% in Caucasian
populations and in industrialised countries has increased two-to four fold over the past 40 years [1]. Its
diagnosis relies on detection of serum antibodies directed against the enzyme tissue transglutaminase
2 (TG2) and on characteristic histological features in duodenal biopsies, combining villus atrophy, crypt
elongation and accumulation of intraepithelial lymphocytes (IEL).

The gluten-dependent cascade of events leading to epithelial damage in CD has been partially
elucidated. Gluten is the collective name given to the numerous hydro-insoluble proteins present in
the storage grains of wheat, barley and rye. Compelling evidence indicates that CD depends on the
activation of intestinal CD4þ T cells by gluten peptides that are presented at the surface of antigen-
presenting cells (APC) by HLA-DQ2 or -DQ8 molecules, the main genetic risk factor for CD [2]. Two
properties of gluten proteins facilitate their presentation to CD4þ T cells. First, gluten proteins, are very
rich in proline residues and therebymuchmore resistant to digestive enzymes than most other dietary
proteins. Consequently, their intraluminal digestion is incomplete and releases large immunogenic
peptides that can translocate across the epithelial barrier and interact with intestinal HLA-DQ2 or
-DQ8þ APC [3e5]. Second, gluten peptides are excellent substrates for TG2, an endogenous tissue repair
enzyme that is activated during intestinal injury. Upon activation, TG2 can deamidate glutamine res-
idues in gluten peptides, introducing negative charges that enhance their avidity for HLA-DQ2 or -DQ8
and, thereby, their presentation to T cells [2,6]. This first series of events initiates the presentation of
gluten peptides to intestinal CD4þ T cells that, in CD patients, differentiate into activated T cells pro-
ducing IFN-g and IL-21. In most individuals, priming gluten specific CD4þ T cells is however not suf-
ficient to induce CD as potent regulatory mechanisms establish and maintain immune tolerance to
gluten (reviewed in Ref. [7]). The onset of tissue damage in CD also requires the activation of CD8þ

cytotoxic IEL. This seems to depend on chronic intestinal up-regulation of IL-15, which can impair
immune regulatory mechanisms and synergise with cytokines produced by CD4þ T cells to stimulate
the expansion of cytotoxic CD8þ T cells [7e9].

The only treatment of CD remains the strict lifelong gluten-free diet (GFD) defined in the 1950s byW.
Dicke [10]. It is efficacious and safe but does not cure the disease. Moreover, GFD is very constraining
and strict adherence is a burden for many patients. Additionally, a small subset of severely affected
patients can develop primary or secondary resistance to GFD (Reviewed in Ref. [11]). This calls for the
development of therapies to replace or complete GFD. The development of animal models allowed
substantial progress in the understanding of CD pathogenesis. As with all animal models for autoim-
mune disease, each model recapitulates particular features of CD. It is therefore critical to fully un-
derstand their specificities and limitations. Herein, wewill reviewavailable in vivomodels and consider
whether and how they can be used to discover drug targets or test therapeutic strategies in CD.

Overview of existing animal models

Spontaneous models of gliadin-dependent enteropathy have been described in rhesus macaques
[12e14] and Irish setters [15e17]. Both species develop hallmarks of CD such as partial villus atrophy,
increased IEL and anti-TG2 antibodies (only in macaques). A recent study also described the occurrence
of spontaneous inflammatory small bowel disease in horses with partial villus atrophy that was

L.M.M. Costes et al. / Best Practice & Research Clinical Gastroenterology 29 (2015) 437e450438



Download English Version:

https://daneshyari.com/en/article/3254236

Download Persian Version:

https://daneshyari.com/article/3254236

Daneshyari.com

https://daneshyari.com/en/article/3254236
https://daneshyari.com/article/3254236
https://daneshyari.com

