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GLIADIN INDUCES INCREASED INTESTINAL PERMEABILITY, 

ZONULIN RELEASE, AND OCCLUDIN DOWN-REGULATION IN AN EX-

VIVO HUMAN INTESTINAL MODEL OF CELIAC DISEASE. 

Sandro Drago, Center for Celiac Research University of Maryland School of Medicine, Ramzi El 

Asmar, Department of Pediatrics University of Ancona, Cinzia D'Agate, University of Catania, 

Giuseppe Iacono, Department of Pediatrics University of Palermo, Mariarosaria Di Pierro, 

Center for Celiac Research University of Maryland School of Medicine, Carlo Catassi, Center 

for Celiac Research University of Maryland and Department of Pediatrics University of Ancona, 

Alessio Fasano, Center for Celiac Research University of Maryland School of Medicine 

Background: Despite the progress made in understanding the immunological aspects of celiac 

disease (CD) pathogenesis, the early steps that allow gliadin to cross the intestinal barrier are still 

largely unknown.  

 

Aim: To investigate the effect of gliadin on the intestinal barrier function using duodenal 

biopsies obtained from celiac disease (CD) patients in remission.   

 

Methods: Intestinal biopsies obtained from CD patients in remission were mounted in the 

polarized microsnapwell system and exposed at increasing time intervals to gliadin added to the 

luminal (mucosal) side of the tissue. Transepithelial electrical resistance (TEER) was measured 

in the microsnapwell assay, release of zonulin, a modulator of intercellular tight junctions (tj), 

measured by sandwich-ELISA, and occludin mRNA expression evaluated using PCR Real Time 

with the TaqMan probes technique.  

 

Results: Duodenal tissues exposed to gliadin (0.1 mg/ml) showed a greater decrement in TEER 

( TEER, mean  SE: -73.0  9.1 Ω.cm
2
; n=12) compared to tissues exposed of bovine serum 

albumin (BSA) control (-15.0  10.9 Ω.cm
2
; n = 7).   The gliadin-induced TEER decrease was 

mirrored by zonulin release into the apical (1.06  0.27 ng/mg protein; controls 0.11  0.039) but 

not basolateral (0.17  0.012 ng/mg protein) intestinal media. Tissues pretreatment with the 

zonulin inhibitor FZI/0 partially prevented TEER decrement (-39.8  10.1 Ω.cm
2
) without 

affecting mucosal zonulin release (0.92  0.19 ng/mg protein).  Intestinal tissues exposed to 

gliadin showed also a decrease in mRNA occludin (-120,000 copies/10
6
 copies GAPDH).   

 

Conclusions:  Intestinal mucosa of CD patients in remission luminally exposed to gliadin 

showed a zonulin-dependent drop in TEER, paralleled by a decrease in occludin expression.  

These results suggest that gliadin may play a pivotal role in facilitating its own passage to the 

submucosal compartment were triggers the immune-mediated processes typical of the disease in 

genetically susceptible individuals.  
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