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GLIADIN INDUCES ZONULIN RELEASE, OCCLUDIN DOWN-

REGULATION, AND TIGHT JUNCTIONS DISASSEMBLY IN A RAT 

ANIMAL MODEL 

Sandro Drago*, Mariarosaria Di Pierro, Klara Margaretten, Manjusha Thakar, Alessio Fasano, University of 

Maryland School of Medicine, Baltimore, MD 

 

Background: The mechanism trough which gliadin crosses the intestinal barrier to induce the auto-immune process 

in celiac disease (CD) is unclear. We have recently reported that zonulin,an intestinal protein that modulates the 

permeability of intestinal tight junctions (tj) is up-regulated in CD. 

 

 Aim: To investigate to role of gliadin in zonulin release, expression of the tj structural protein occludin, and tj 

competency. 

 

 Methods: Rat intestine was mounted in the polarized microsnapwell system and exposed to gliadin added to the 

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

zonulin in the supernatant detected by ELISA, and occludin mRNA expression evaluated using PCR Real Time with 

the TaqMan probes technique. Parallel experiments were performed on rat IEC6 cells.  

 

Results: Gliadin induced a time-dependent zonulin secretion in the luminal (but not baso-lateral)side of the tissue. 

This secretion was paralleled by a decrement in both TEER and occludin mRNA expression (Table). No significant 

changes were observed when tissue was treated with similar concentrations of bovine serum albumin used as 

control. In IEC6 monolayers, the decrease of the mRNA occludin was less marked than the tissue.  

 

Conclusions:Intestinal tissues exposed to gliadin secrete zonulin into the luminal milieu, followed by decreased 

occludin expression leading to an increased permeability of intercellular tj. These results suggest that gliadin may 

play a pivotal role in facilitating its own passage to the submucosal compartment.  

 

Effects of PT-Gliadin on TEER, zonulin secretion, and occludin expression in 

rat jejunum and IEC6 cells 

 Rat jejunum  IEC6 cells  

 BSA  PT-GLIADIN  BSA  
PT-

Gliadin  

Time 

(min)  

TEER 

(%)*  

zonulin (pg/mg 

protein)  

occludin 

(%)*  

TEER 

(%)*  

zonulin (pg/mg 

protien)  

occludin 

(%)*  

occludin 

(%)*  

occludin 

(%)*  

0  0  0  0  0  0  0  0  0  

15  1  7.0+/-4.5  2  4.7  15.3+/-3.9  27  0.7  9.4  

30  7  3.9+/-2.2  4  30.8  10.3+/-6.5  20  7.1  11.4  

60  8  6.2+/-2.9  3  39.7  12.8+/-3.7  25  3.2  5.8  

90  8  8.7+/-1.8  4  56.3  32.6+/-29  29  2.0  8.2  

*Results are reported as percentage decrement from baseline values 
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