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SERIC ZONULIN, A MODULATOR OF INTESTINAL TIGHT JUNCTIONS 

PERMEABILITY, IS INCREASED IN DIFFERENT 

AUTOIMMUNE DISORDERS. 

 

Maria Grazia Clemente*, Maria Paola Musu, Department of Biomedical Sciences and 

Biotechnologies, University of Cagliari, Cagliari, Italy, Debra Counts, Pediatrics, University of 

Maryland Baltimore, Baltimore, MD, STEFANO DE VIRGILIIS, Department of Biomedical 

Sciences and Biotechnologies, University of Cagliari, Cagliari, Italy, Alessio Fasano, Debra Counts, 

Pediatrics,University of Maryland Baltimore, Baltimore, MD 

 

Background. It has been recently reported that the expression of zonulin, a modulator of tight 

junction (tj) permeability, is enhanced in intestinal tissues from celiac patients. 

 

Aim. To investigate zonulin serum concentration in a large group of patients with autoimmune 

disorders, including celiac patients, and in controls.  

 

Methods. Zonulin concentration was measured in sera from 47 patients with untreated celiac disease 

(CD), 115 patients with other autoimmune conditions (26 with autoimmune hepatitis, AH; 37 with 

primary biliary cirrhosis, PBC; 28 with insulin-dependent diabetes mellitus, IDDM; 16 with type 1 

polyglandular syndrome, APECED; 8 with multiple sclerosis, MS) and 170 controls. Zonulin serum 

concentration was measured by a quantitative sandwich enzyme-linked immunosorbent assay. Total 

serum proteins were measured by Bradford's assay. Zonulin concentration was expressed as pg/mg 

of total serum proteins.  

 

Results. The mean zonulin serum levels in controls was 3.2pg/mg (SD 7.2) of total serum proteins. 

Significantly higher value of zonulin concentration were detected in patients with CD (25.6 pg/mg; 

p=1.19174E-15), IDDM (12.2 pg/mg; p=2.61 E-31), PBC (30.7 pg/mg; p= 6.26626E-12) and AH 

(48.5 pg/mg; p=0.0002). Sera from MS and APECED were not different from the controls (p= n.s.).  

 

Discussion. Serum zonulin levels were higher in sera from patients with autoimmune disorders than 

controls. Zonulin up-regulation leads to increased intestinal permeability. The abnormal antigen 

delivery across the intestinal mucosa might trigger specific autoimmune reactions in genetically 

predisposed subjects. A dysregulation of zonulin expression might represent a common 

predisposing state for many autoimmune diseases in which increased intestinal permeability has 

been described. 
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Zonulin expression is increased in different autoimmune diseases: a central role of the gut 

in abnormal autoantigen delivery. 
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Background: It has been recently reported that the expression of zonulin, a modulator of tight 

junction (tj) permeability, is enhanced in intestinal tissues from celiac patients.  

 

Objective: To investigate zonulin serum concentration in a large group of patients with 

autoimmune disorders, including celiac patients, and in controls.  

 

Design/Methods: Zonulin concentration was measured in sera from 47 patients with untreated 

celiac disease (CD), 115 patients with other autoimmune conditions (26 with autoimmune hepatitis, 

AH; 37 with primary biliary cirrhosis, PBC; 28 with insulin-dependent diabetes mellitus, IDDM; 

16with type 1 polyglandular syndrome, APECED; 8 with multiple sclerosis, MS) and 170 controls. 

Zonulin serum concentration was measured by a quantitative sandwich enzyme-linked 

immunosorbent assay. Total serum proteins were measured by Bradford's assay. Zonulin 

concentration was expressed as pg/mg of total serum proteins.  

 

Results: The mean zonulin serum levels in controls was 3.2 ± 7.2 pg/mg of total serum proteins. 

Significantly higher value of zonulin concentration were detected in patients with CD (25.6±30 

pg/mg; p=1.19174E-15), IDDM (12.2±11.6 pg/mg; p=2.61 E-31), PBC (30.7 ± 46.7 pg/mg; p= 

6.26626E-12) and AH (48.5 ± 157.5 pg/mg; p=0.0002). Sera from MS and APECED were not 

different from the controls (p= n.s.).  

 

Conclusions: High serum zonulin levels were found in sera from patients with autoimmune 

disorders. High values of zonulin might cause increased intestinal permeability with abnormal 

antigen delivery across the intestinal mucosa, triggering specific autoimmune reactions in 

genetically predisposed subjects. A dysregulation of zonulin expression might represent a common 

predisposing state for many autoimmune diseases in which increased intestinal permeability has 

been described. 

 


