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Bacterial immune modulation of the cytokine response elicited by gliadin
in an in vitro model ofceliac disease
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Gluten peptides have been shown to induce cytotoxicity and IL-15 production even in in vitro studies with cell lines and biopsies of
healthy subjects(1,2). We hypothesized that the inflammatory milieu caused by gluten antigens might be counteracted by certain species or
strains of the commensal intestinal microbiota in interaction with the immune system. The aim of the present study was to evaluate the
effect of different bacterialstrains from breastfed (BF) and formula-fed (FF) infants at risk ofceliac disease on cytokine production and
T cell proliferationin vitro. Two combinations of predominant bacteria from fecal samples ofBF (Escheriquia coli (51.6%), Lactobacillus
casei (19.4%), and Bifidobacterium breve (29%)) and FF (Klebsiella pneumoniae (44.1%), Lactobacillus rhamnosus (29.4%), and
Bifidobacterium longum (26.5%)) infants were used. Caco-2 monolayers grown in a transwell cell-culture system (12mm inserts (Milli-
pore)) were challenged by apical addition of 2 · 106cfu/insert ofbacteria. PBMCs (1 · 106 cells/well) and gluten specific T cell clones
(1 · 105 cells/well) from HLA-DQ2 patients were added in the basal compartment of the culture well for a 12-hour incubation.Gliadin
(7.5 mg/mL) was also added at the same time in the basal or apical compartment. Thereafter, further 36 hours incubation was allowed
after disassembly of the system in order to measure the cytokine production by the sensitized Caco-2, and cytokine production and
proliferation by T cell clones separately.TNF-a, IL-6, IL-1b, and IL-8 cytokines were measured in Caco-2 cells basolateral medium, and
TNF-a, IL-6, IL-1b, and IL-10 cytokines were measured in T cells supernatant by Cytometric Bead Array Flex sets (BD Biosciences) and
analyzed by flow cytometry. T cell proliferation was measured by quantification of H3-thymidine incorporation. Gliadin in the apical
compartment did not show any effect on T cell proliferation and cytokine production. In the basal compartment Gliadin plus breastfed
mixture (Gli-BF) showed a lower T cell proliferation than gliadin plus formula-fed mixture (Gli-FF) and gliadin alone. IL-10 in T cell
supernatants, and IL-1b in Caco-2 supernatants were below the minimum detectable concentration in all conditions.Gliadin, Gli-BF and
Gli-FF induced cytokine secretion compared to control without gliadin, however the BF mixture inhibited the production of IL-6 and
TNF-bcompared to Gli-FF and gliadin alone. When the bacteria combination plus gliadin were cultured in direct contact with the PBMC
and T cells and no Caco-2 cells, the inhibition of cytokine production by theBF bacteria combination compared to gliadin alone was also
observed, while FF combination did not reduce cytokine production and proliferation.We suggest that certain bacteria combinations, as
observed with those more prevalent in feces from breast fed infants, might attenuated the effect of gliadin onT-cell proliferation and
cytokine production.
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