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1. Introduction

Celiac disease (CD) is categorized by a strong genetic
association with the MHC-II haplotype and about 95% of
patients carrying HLA-DQ2 haplotypes, and the
remaining 5% carrying HLA-DQ8 [1]. This relationship
points to the principal role of the adaptive immunity of
mucosal in the pathogenesis of CD.

This disorder is classically mediated by Tyl because of
the enhanced mucosal mRNA expression of interferon
(IFN)-gamma in untreated patients with CD [2].
Evidences have shown that T417 T cell subset (interleukin
[IL]-17) are the main cells involved in the pathogenesis of
autoimmune disorders and therefore it has become
essential to consider the potential participation of Ty17
cells in CD [2]. The result of different studies showed that
the level of IL-17A is higher in patients with active CD in
compare to patients on a gluten free diet (GFD). In
addition, it has been confirmed that gliadin can induce the
production of IL-1beta and IL-23 by Tyl7-polarizing in
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peripheral blood monocytes, and this connection providing a
possible causative link between gluten exposure and Ty17
cell expansion in CD [3].

On the other hands, it was shown that increased levels
of adaptive immune markers such as IFN-gamma, IL-17A,
IL-6 and IL-21 in the small intestinal mucosa of CD patients,
are triggered by DQ2 DQ8 bounded tTG-deamidated
gluten peptides and associated with Tyl- and Tyl7-
associated cytokine production and/or clone activation [4-9].

Among innate immune mechanisms, Toll-like receptors
(TLRs) expression and function are also important in CD
pathogenesis. These receptors class are able to detect microbial
invasion and mediate a rapid inflammatory response.
Among them TLR4 expression levels are higher on
duodenal biopsies in CD cases compared to controls. Also
high levels of IL-1, IL-6, IL-8, and IL-17 were detected in
CD patients with high TLR4 levels [10,11]. On the other
hands Kalliom™aki et al. reported that, TLR2 mRNA
expression was significantly lower in untreated and treated
celiac patients, while TLR9 mRNA expression was higher
only in untreated subjects compared to controls [12].
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Figure 1. Immunological and intestinal epithelial barrier function findings in celiac disease

TJP-1= tight junction protein; TCR = T-cell receptor; TLR = toll-like receptor; HLA= human leukocyte antigen; IMP= Intestinal Mucosal Permeability;

Treg=T regulation
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Small intestine mucosa epithelial barrier modifications
represent another possible factor involved in the
pathogenesis of CD [13]. Loss of intestinal barrier
function represents a key mechanism for autoimmunity
development, by the continuous and aberrant passage of
antigens through intestinal epithelium [14]. This may
cause an immunity switch from “tolerance” to “response,”
hence representing an increased risk for autoimmune
diseases in subjects with particular genetic determinants
[13,14,15] (Figure 1).

In the intestinal epithelium, paracellular permeability is
regulated by intercellular Tight junctions (TJs) and
multiple proteins forming cTJs strands [16]. TJs have a
critical role in the development of intestinal
immunological responses. When TJs integrity is
compromised, an immune response to environmental
antigens, which might cross-react with host antigens, may
develop, thereby triggering CD onset [17,18].

Taken together these preliminary data seem to suggest
that the main involvement of innate immune pathways in
compare with adaptive immune pathways might help
explain the clinical and serological differences in CD
patients.

2. VVaccine in Celiac Disease

Based on our knowledge, the only treatment for CD is a
lifelong GFD but in different cases GFD is not only
difficult, but demanding to retain and often failed.
Therefore, an effective, economical, and noninvasive
alternative treatment selections for CD is need and new
approaches is adjunctive and/or vaccine therapy.

New therapeutic programs could be according to the
immune regulation by IL-10. In in vitro model of treated
CD patients, external IL-10 can overwhelm the gliadin
driven IFN-y response in intestinal biopsies [19]. While
the high levels of IL-10 in active CD characterize a
compensatory anti-inflammatory phase but is not adequate
to suppress the overwhelming Th1l-mediated response.

On the other hands, vaccination with gluten epitopes
may prompt the extension of regulatory T cells, by this
means refurbishing oral tolerance to gluten.

Although abundant in vivo survey have been published,
however, whether these approaches can strongly decrease
the inflammatory intestinal response in CD remains to be
verified. A few experimental clinical trials studies have
been tested and only one clinical trial has been
accompanied with a gliadin-based immunotherapy
(ClinicalTrials.gov ldentifier: NCT00879749) [20]. This
study has been completed recently and indicated a safety
evaluation and estimates an inducible immune response by
intradermal injections of Nexvax2 in treated CD patients
which is specific to HLA-DQ2 patients.

This vaccine is contains three gluten peptides and being
established by ImmunsanT for the treatment of CD. These
epitopes are responsible for the various immune responses
by isolated T cells [20]. This approach which a phase I in
40 HLA-DQ2+ CD patients, using subcutaneous doses
showed no clinically applicable harmful phenomenon is
currently in phase 1b but needs confidential intradermal
injections [21,22,23].

3. Conclusion

Current knowledge’s in the pathogenesis of CD has
released the entrances for a range of novel non-dietary
therapy which may be used as vaccine therapy. A different
approach is presently under exploration to discuss this
question. So far, however, only a few numbers of
experimental therapies have been investigated a new novel
targets for CD in phase I-Il trials and larger randomized
controlled trials. The suitable unique therapy needs to be
harmless, operative and inexpensive. This highlights the
need for further examination into the improvement of a
novel treatment possibility for CD patients.
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