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Lecture Objectives
Schizophrenia, Gluten, and Antigen 

Trafficking: Connecting the Dots



Schizophrenia Prevalence: US



The Genetic Component of Schizophrenia:
Summary of Gene Linkage Findings



Schizophrenia is highly heritable 
but…

The Environmental Component

Source: Gottlesman 1991



JV Os et al. Nature 468, 203-212 (2010) doi:10.1038/nature09563

Complexity of the psychotic disorder 
phenotype in aetiological research.



Which Environmental 
Risk Factors are involved in 

Schizophrenia ?

Source: Public Library of Science, 2005 - Comparison of a Selected Set of Relatively 
Well-Established Risk Factors for Schizophrenia, Focusing Mainly on Pre- and 
Antenatal Factors (abbreviations: CNS, central nervous system; depr, depression). 



The Controversial Questions 
About Gluten Sensitivity



Environmental Triggers:
The Gluten Connection

Fasano A. Sci Am. 2009;301(2):54-61.



 The Dohan theory was supported by two series of 
epidemiologic data: 

– The prevalence of schizophrenia was 

decreased during periods of low grain 

consumption

– The prevalence of schizophrenia was lower in 

geographic areas with low grain consumption

Background: Dohan Theory



Gluten And Schizophrenia





Schizophrenia 

Sapone A. et al. Intern Arch Aller Immunol in press









Gliadorphins Casomorphins
Activated

inflammatory cells

How Gluten and Inflammation
Relate to Schizophrenia?



Discrepancy Between EMA and TTG2 
Positivity in CATIE Is Related to Neuronal-

Derived TTG6 Auto-Antibodies

Controls (N=148) TTG2 Positive CATIE (N=74)

High Moderate Negative High Moderate Negative

EMA 0 0 148 5 0 69

TTG2 IgA 0 0 148 15 59 0

AGA-IgG 0 0 148 3 0 71

AGA IgA 2 0 146 19 12 43

Cascella N et al. Schiz Bul 2009



Isoforms Associated 
Condition

Tissue 
Transglutaminase 2 tTG 2 Celiac Disease 

Epidermal 
Transglutaminase  3 tTG 3 Dermatitis 

Hepetiformis

Neuronal 
Transglutaminase  6 tTG 6 Gluten  Ataxia

tTG Isoforms as Biomarkers of Tissue-
Specific Inflammation Caused by Gluten



• To evaluate whether antibodies against

neuronal tTG6 IgA antiobodies can be used

as a biomarker of gluten-dependent neuro-

inflammation in a randomized group of

schizophrenic subjects.

Aim



• Serum samples obtained from schizophrenic
subjects enrolled in the Clinical Antipsychotic
Trials of Intervention Effectiveness (CATIE)
N=1419

• 249 randomly selected samples were divided
into two groups
– Negative for AGA-IgA antibodies (N = 107)
– Positive for the AGA-IgA antibodies (N = 142)

• Neuronal anti-tTG-IgA-6 antibodies were
assayed in both schizophrenic patients and
age- and gender-matched controls (1:2)

Methods



Results:
Schizophrenic  vs Controls
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Results:
AGA-IgA: Negative vs Positive



• These results point to a possible

role of tTG-6 IgA antibodies as a

biomarker of gluten sensitivity

among schizophrenic patients.

Conclusions







Schizophrenia Is A Complex and 
Heterogeneous Diseases That Require 

Customized Treatments:

genetic 
mutations 

(5%)

oxidative 
stress 
(15%)

metabolic 
disorders 

(10%)

gluten 
sensitivity/ 
leaky gut 

(20%)

immune 
mediated 

(20%)

intestinal 
dysbiosis 

(30%)

Gluten free diet

20% efficacy (failure) 100% efficacy (success)

Biomarkers

Gluten free diet





Working Hypothesis

Brain Inflammation

TTG6

Anti-TTG6 Ab


