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Wheat — Why It Damages the Gut Wall
What the research says about gliadin, tight junctions, and insulin resistance

Wheat is not simply a source of carbohydrate. It contains gliadin — the most potent known dietary trigger of

zonulin — the master regulator of tight junction opening — release, and wheat germ agglutinin (WGA), which

damages the gut wall through a separate mechanism entirely. Together, they make wheat uniquely disruptive to

gut integrity and metabolic health.

Gliadin and zonulin — the primary mechanism. Gliadin is the prolamin fraction of gluten. When gliadin contacts

intestinal epithelial cells, it binds to the CXCR3 receptor and triggers the release of zonulin — the master regulator

of tight junction opening. Research by Fasano's group at the University of Maryland established this mechanism

conclusively: zonulin loosens the occludin and claudin-1 proteins that seal the gaps between gut wall cells, making

the gut wall permeable to contents that should remain in the intestine.

Wheat germ agglutinin (WGA) — the second mechanism. WGA is a lectin present in wheat that damages the

gut lining independently of the zonulin pathway. WGA directly binds to the N-acetylglucosamine residues on

intestinal cell surfaces, disrupting the mucosal barrier and promoting the translocation of bacteria and their toxins

across the gut wall. Unlike gliadin, WGA is resistant to cooking and digestion — it arrives at the gut wall structurally

intact.

The insulin resistance connection. When the gut wall becomes permeable, bacterial lipopolysaccharide (LPS)

— the outer membrane fragment of gram-negative bacteria — enters systemic circulation. This triggers a chronic

low-grade inflammatory response that directly impairs insulin receptor signalling in muscle, liver, and fat tissue.

Endotoxaemia — elevated circulating LPS — is now recognised as an independent driver of insulin resistance,

separate from and compounding the glycaemic load of the grain itself.

Modern wheat compounds the problem. Post-war hybridisation programmes, particularly those producing

semi-dwarf high-yield varieties from the 1960s onwards, significantly increased the gliadin content of wheat

compared with heritage varieties. The wheat consumed today is not the wheat of a century ago.

Every slice of bread, bowl of pasta, or wheat-based cereal triggers a cycle of zonulin release and tight
junction disruption — followed by LPS translocation and inflammatory signalling that worsens insulin
resistance. The gut wall does not have time to recover between meals if wheat is present at every one.
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Wheat — The Evidence Behind the Claims
Addressing common objections and the research that answers them

Four objections frequently arise when wheat is identified as a driver of gut permeability and insulin resistance. This document

addresses each one directly, with the research that supports the case — and explains how intestinal permeability, gut dysbiosis,

and insulin resistance form a single connected pathway from grain consumption to chronic disease.

Addressing Common Objections

The Objection The Evidence-Based Response

"We have been eating wheat for
centuries — how can it suddenly be
a problem?"

Two things changed. First, post-war hybridisation programmes (from the 1960s) significantly
increased the gliadin content of modern semi-dwarf wheat varieties compared with heritage grains.
Second, the gut microbiome has simultaneously degraded — through antibiotics, processed foods,
and pesticide residues — reducing its resilience to prolamin challenge. The same exposure now
lands on a more vulnerable gut wall.

"I eat wheat every day and I am
mostly fine."

Intestinal permeability and gut dysbiosis build silently over years and decades before clinical
symptoms emerge. HOMA-IR above 1.9 — indicating established insulin resistance — is frequently
asymptomatic for a decade or more. 'Mostly fine' describes the absence of diagnosed disease, not
the absence of progressive biological damage.

"This only matters for people who
are already sick or sensitive."

The zonulin response to gliadin is not confined to coeliac disease. Drago et al. (2006)
demonstrated that gliadin increases intestinal permeability in both coeliac and non-coeliac
intestinal tissue. The mechanism is universal. Individual susceptibility determines how quickly
symptoms become visible, not whether the process is occurring.

"It's just cultures that overeat grains
— not a universal problem."

Western chronic disease follows Western dietary patterns globally, not ethnicity. Japanese
populations adopting Western diets develop Western disease rates. The mechanism — zonulin
release, LPS translocation, inflammatory signalling — is biochemical, not cultural. The tipping point
varies; the direction does not.

The Three Root Causes — How They Connect

Intestinal Permeability When tight junctions are disrupted by zonulin or lectin activity, the gut wall becomes permeable. Bacterial
LPS enters systemic circulation, triggering the chronic inflammation that drives insulin resistance, immune
dysregulation, and endothelial damage.

Gut Dysbiosis Grain-feeding of pathogenic and sugar-fermenting bacteria shifts the microbiome balance toward species
that sustain inflammation, produce harmful metabolites, and signal cravings for more of the same foods.
Dysbiosis and permeability reinforce each other.

Insulin Resistance Whether driven by the glycaemic load of grains (rice) or the LPS endotoxaemia from gut permeability
(wheat, oats), the endpoint is the same: chronic hyperinsulinaemia leading to receptor downregulation and
the full cascade of metabolic disease.

Wheat is not uniquely dangerous because of its carbohydrate content alone. It is uniquely dangerous because gliadin
disrupts the gut wall directly — producing LPS endotoxaemia that drives insulin resistance independently of glycaemic
load. These two mechanisms compound each other.
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Supporting Research

Up to five peer-reviewed studies underpinning the statements in this document

1. Gliadin induces an increase in intestinal permeability and zonulin release by binding to the chemokine receptor CXCR3
Lammers KM et al. · Gastroenterology · 2008
pubmed.ncbi.nlm.nih.gov/18485912/
Confirmed gliadin binds to the CXCR3 receptor on intestinal epithelial cells, triggering MyD88-dependent zonulin release and increased
paracellular permeability. CXCR3-deficient mice showed no response to gliadin challenge, establishing the mechanism as receptor-specific.
This is the primary mechanistic study underlying the gliadin-zonulin-permeability pathway.

2. Gliadin, zonulin and gut permeability: Effects on celiac and non-celiac intestinal mucosa and intestinal cell lines
Drago S et al. · Scandinavian Journal of Gastroenterology · 2006
pubmed.ncbi.nlm.nih.gov/16635908/
Demonstrated that gliadin activates zonulin signalling and increases intestinal permeability irrespective of whether subjects have coeliac
disease — the response was observed in both coeliac and non-coeliac intestinal tissue. This finding directly challenges the assumption that
wheat-induced gut permeability is confined to people with diagnosed coeliac disease.

3. Zonulin and Its Regulation of Intestinal Barrier Function: The Biological Door to Inflammation, Autoimmunity, and
Cancer
Fasano A · Physiological Reviews · 2011
journals.physiology.org/doi/full/10.1152/physrev.00003.2008
Comprehensive review establishing zonulin as the only known physiological modulator of intestinal tight junctions. Identifies bacterial
exposure and gliadin as the two most powerful luminal triggers of zonulin release, and links increased intestinal permeability to the onset of
autoimmune diseases, inflammatory conditions, and metabolic dysfunction.

4. Metabolic Endotoxemia Initiates Obesity and Insulin Resistance
Cani PD et al. · Diabetes · 2007
pubmed.ncbi.nlm.nih.gov/17456850/
Identified bacterial LPS (lipopolysaccharide) entering systemic circulation — metabolic endotoxemia — as a direct trigger of insulin
resistance, obesity, and inflammatory activation. When LPS was infused continuously into healthy mice, fasting glucose, insulinemia, and
body weight all increased to levels equivalent to a high-fat diet. This establishes the biological link between leaky gut and insulin resistance.

5. Changes in gut microbiota control metabolic endotoxemia-induced inflammation in high-fat diet-induced obesity and
diabetes in mice
Cani PD et al. · Diabetes · 2008
pubmed.ncbi.nlm.nih.gov/18305141/
Demonstrated that manipulating gut microbiota to reduce LPS-producing species reduced metabolic endotoxemia and reversed glucose
intolerance, body weight gain, and inflammatory markers — and that high-fat feeding significantly increased intestinal permeability by
reducing tight junction gene expression. Gut dysbiosis, permeability, and IR form a self-reinforcing triad.
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