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Non coeliac gluten sensitivity

Oslo definition

One or more of a variety of immunological, 

morphological, or symptomatic manifestations 

that are precipitated by the ingestion of gluten in 

individuals in whom CD has been excluded 

Absence of enteropathy, normal permeability

Negative TTG, EMA, DGP antibodies

May show innate immune activation

Ludvigsson et al, Gut 2013







Non coeliac wheat/gluten 

responses
Allergic responses

IgE-mediated

Non IgE-mediated

Toxic responses

Gluten exorphins (Gliadomorphines)

Innate immune responses

Different gliadin peptide to immunodominant

CD peptide







Gluten exorphins

Bioactive morphine analogues derived from 

degradation of gluten in the intestine

Degraded by dipeptidyl peptidase-4 (DPP4)

Compete with substance P, Glucagon-like peptide 1

Inhibits DDP4 at higher concentrations

Local effects

Slow transit,  substance P, ? analgesic effect

Systemic effects

Modify learning and anxiety responses in mice

Substance P induced anxiety, memory loss



NCGS studies

Placebo-controlled cross-over  trial

Small but significant effect 
(Di Sabatino A, Clin Gastroenterol Hepatol 2015)

DBPC study – no crossover

Significant effect. (Biesieikierski J,  Am J Gastro 2011)

Crossover study

Clinical response related to FODMAPs rather 

than gluten (Biesieikierski J,  Gastroenterology 2013)









Gut mucosal changes in NCGS

Increased 

intraepithelial 

lymphocytes

Activated innate 

immune responses

Induced interferon-γ

response

Brottveit et al, Am J Gastro 2013



IEL % IL-6 mRNA TLR2 mRNA



3 day challenge with gluten

30 with NCGS and 15 with CD



Innate immune responses induced 

by gliadin in vitro

Human Caco-2 gut epithelial cells. 

Nanakkayara et al, AmJ Clin Nutr 2013

Mouse peritoneal macrophages

Tuckova et al, J Leukocyte Biol 2003

Human monocyte cell line Thp-1

Jelinkova et al, FEBS Lett 2004

Monocytes from coeliacs and healthy donors

Palova-Jelinkova, PLoS One 2013



Enterocyte apoptosis



Innate immune responses protect 

wheat against insect predation?

Only a few insects can 

eat wheat

All digest gliadin with 

salivary enzymes that 

hydrolyse around 

glutamine repeats

Separate evolution in 

northern and southern 

hemispheres

Eurogaster integricepts

Nysius huttoni



Eurygaster integricepts

Nysius huttoni



3 digestive enzyme functions as post-glutamine cleaving peptidases







Lamina propria expanded by aggregates of

syndecan-1 cells



Other bioactive wheat 

components

Wheat germ agglutinin

 epithelial repair

 cytokines

Binds nerve fibrils

Amylase trypsin 

inhibitors

Activates TLR4

 Innate immune 

responses 

Wheat germ agglutinin binding 

in small bowel 





Wheat/gluten tolerance may 

depend on…

Ability to degrade bioactive components

Gliadin – immunodominant region

Gliadin p31-43  - innate immune trigger

Wheat germ agglutinin

Amylase trypsin inhibitor

Wheat exorphins – DPP4



Summary

Non-coeliac gluten sensitivity exists

Not a single entity (Wheat sensitivity?)

HLA-DQ2 more frequent

Still poorly categorised

Gluten induces innate immune responses

Non-HLA-linked susceptibility

Digestion of gluten required to prevent this

Evolved in insects but not man


