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Could this widely used food additive cause celiac disease?

08.01.2019 - Research suggests that celiac disease

could be caused by a bacterial enzyme used to man-

ufacture sausages, cheese, bread and other pro-

cessed foods.

Myths about gluten are hard to bust. Intolerance, al-

lergy, sensitivity, hypersensitivity. What is what?

Celiac disease is none of these things. It is an au-

toimmune disorder, where gluten triggers the im-

mune system to attack the gut. It is common, life-

long, and can seriously harm health - but nobody

knows for sure what causes it. Now a review in

Frontiers in Pediatrics says a common food additive

could both cause and trigger these autoimmune at-

tacks, and calls for warnings on food labels pending

further tests.

Environment causes celiac disease - but only in

susceptible individuals

Gluten-free diets have become popular despite little

or no evidence of benefit for most people. But for

the 1 in 100 with celiac disease, even a mouthful

of bread can trigger an immune response that dam-

ages the small intestine, impairing nutrient absorp-

tion.

Exactly what causes this autoimmune reaction to

gluten - a protein found in wheat, rye and barley - is

uncertain. Specific mutations in an important immu-

nity-related gene called HLA-DQ seem to be neces-

sary for developing celiac disease, with one of two

HLA-DQ variants present in virtually every sufferer -

but insufficient, as these variants are also present in

about 30% of the general population.

As a result, myriad environmental factors have pro-

posed to interact with genetic risk to cause celi-

ac disease. These span infections, food and tox-

ins; vaccination, drugs and surgery. Most recently,

food additives have been suggested to contribute.

Among these, microbial transglutaminase - a bac-

terial enzyme heavily used in industrial processing

of meat, dairy, baked and other food products - has

emerged as a likely culprit, according to the new re-

view.

How a food binder could be our undoing

"Microbial transglutaminase can glue together pro-

teins, so it's used to improve food texture, palata-

bility and shelf-life," says co-author Aaron Lerner,

visiting professor at the Aesku.Kipp Institute in Ger-

many. "This enzyme functions like the transglutam-

inase produced by our body, which is known to be

the target of autoimmunity in celiac disease."

There is a direct positive correlation between ris-

ing use of industrial enzymes in bakery products

and rising incidence of celiac disease in the last

four decades, according to Lerner and co-author Dr

Matthias Torsten of the Aesku.KIPP Insritute, Ger-

many. But if transglutaminase is produced normally
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in our tissues - and by our own gut microbes - what

difference should a little more in our diet make?

"This is mostly a question of scale," argues Lern-

er. "Our own transglutaminase has a different struc-

ture to the microbial sort, which allows its activity to

be tightly controlled. And while the relatively indis-

criminate microbial transglutaminase is produced by

some of our normal gut fauna, the amount of the en-

zyme could be significantly increased when this mi-

crobial population is altered by factors like infection,

antibiotics or stress - or, indeed, through consump-

tion of industrially processed foods."

What links gluten, transglutaminase, HLA-DQ

genes and autoimmunity?

Gluten is tough to break down completely. This is

useful for helping baked goods to rise and keep their

shape, but in celiac sufferers presents a problem.

"The gluten protein fragments or 'peptides' that re-

main after digestion are highly susceptible to trans-

glutaminase, which modifies them to make a variety

of new peptides" Lerner explains. "These unusual

peptides are particularly likely to resist further break-

down, and to be recognized as 'foreign' by HLA-DQ

immune receptors inside the gut wall - but only in

those carrying the HLA-DQ variants associated with

celiac disease."

Compounding this, components of gluten also

loosen the connections between cells lining the gut,

allowing more gluten-derived proteins - as well as

microbial transglutaminase - to breach this barrier

and interact with immune cells.

"Microbial transglutaminase itself could also in-

crease intestinal permeability by directly modifying

proteins that hold together the intestinal barrier,"

adds Lerner.

Human studies implicate microbial transglutam-

inase

This all begs the question: if it is gluten-derived pro-

teins that stimulate immune cells, why does the im-

mune response target transglutaminase? And are

microbial and human transglutaminase recognized

interchangeably by the immune system?

"In one of our own studies, we tested antibodies from

the blood of celiac patients. We found that more an-

tibodies were active against complexes of transglu-

taminase bound to gluten fragments, than against

either component alone. The anti-complex antibody

count was also the best predictor of intestinal dam-

age in these patients. This was true of both microbial

and human transglutaminase complexes, for which

there were similar antibody counts."

In other words, microbial transglutaminase (bound

to gluten fragments) could in fact be the target of the

immune response in celiac disease - and the attack

on our own transglutaminase merely a case of mis-

taken identity. Microbial transglutaminase present

in processed foods is therefore a potential environ-

mental cause of celiac disease.

Is microbial transglutaminase safe?

But according to Lerner, the jury is still out.
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"Ultimately all we have so far are associations be-

tween microbial transglutaminase and celiac dis-

ease. To test whether this enzyme causes or trig-

gers immune damage in celiac disease will require

experimenting with exposure in animal models, in-

testinal cell lines or biopsies".

Nevertheless, with no known cure for celiac disease,

treatment depends on preventive measures - name-

ly, adhering to a gluten-free diet.

"Until there is a clearer answer, we recommend

transparency and vigilance with regards to label-

ing of foods processed using microbial transglutam-

inase."

In Switzerland for example, such products must be

labelled as unsuitable for persons with celiac dis-

ease.
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