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INTESTINE: the interface
between the external and
internal environment of the
organism

but it is ignored that this organ is home to multiple functions, some

gastro-enteric tract. Its coating epithelium is the mucosa with the
largest surface of the human body and represents the interface of
passage from the external to the internal environment of the
organism.

The main functions of this physical, biochemical and immunological
barrier are those of:

absorption of digested nutrients (amino acids, sugars,
triglycerides, water, etc.);

or other peptides with immunogenic action.

The intestine cannot be considered separated from its mucus layer
and from the microbiota that has formed since the intrauterine life
(with its bacteriocins, cytokines and immunoglobulins), but should
be considered as a single functional unit (Fig. 1).

Fig. 1: the complex intestinal barrier system (from (1))



The link between the intestinal lining and
the discovery of zonulin 
The English term of leaky gut means an altered intestinal permeability

Although there are numerous studies on leaky gut, this condition

the onset of food intolerances and extra intestinal autoimmune
pathologies is well established and continues to grow (3).

Until the mid-seventies, the cells of the intestinal epithelium were
thought to be “glued” together seamlessly and only the mechanism
of passage of substances through the enterocytes (transcellular
absorption) existed.

The discovery of zonulin was fundamental for the understanding of
intestinal permeability.

Starting from studies on cholera and then, after those, on celiac
disease, the Italian doctor Alessio Fasano discovered the existence
of a protein called zonulin (4) that combines the intestinal
epithelium in tight junctions , leaving 15 Angstrom space. This
discovery made possible the development of knowledge on the
mechanisms that regulate the paracellular passages, revealing that
it is a dynamic system that can open or close this communication
path based on certain stimuli.

What causes leaky gut? 

The main causes of an alteration of the function of the intestinal
barrier, accompanied by the activation of zonulin, are:

The triad Genetics – Environment – Microbiota  assumes the key
role in the pathogenesis of diseases related to abnormal intestinal
permeability and, the last two, are the elements on which
prevention can be performed.

Genetics, once considered the most important determinant of our

code is made up of only 23,000 genes, compared to about 120,000
expected.

microbial imbalance or maladaptation (dysbiosis);

chemo and radiotherapy;
alcohol;

stress;

infections.

(2).



It is clear that the most important environmental factor on which 
to act is the diet that, besides nourishing ourselves and being a key to 

epigenetic modulation, supplies food for the colonies of
microorganisms inhabit our intestine. For the same reason,
industrial foods, rich in additives, colourings, preservatives, etc.*,
become almost indigestible and not suitable for supplying the

remember that the rapid food changes occurred in the last
decades, have distorted human nutrition, unbalancing and
impoverishing it with nutritional values   
to changes in the type of commensal microbiota, reducing wealth
in species and changing relationships.

*The main additives to watch out for and whose presence is growing
exponentially in a wide variety of foods, including baked goods,
preserved meats and dairy products are: sugars, salt, emulsifiers (e.g.
mono- and diglycerides), organic solvents, nano particles, microbial
transglutaminase, enzymes (5).

The presence of a leaky gut allows the access of an antigen from
the intestinal lumen to the immune system present in the lamina of
the intestine with consequent activation of the lymphoid tissue and
the production of a cascade of immune reactions.

Which pathologies are associated with
leaky gut syndrome? 

the association of intestinal permeability syndrome are:

Celiac disease

Diabetes mellitus type 1

Asthma

Multiple sclerosis

Ankylosing spondylitis

Obesity

Non-alcoholic steatosis hepatitis (NAFLD)

Psoriasis

The “diet” element to nourish the
components of intestinal microflora
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How to intervene in case of impaired
intestinal permeability: 

It is advisable to monitor food allergies and intolerances, including
non-celiac gluten sensitivity  followed by an appropriate diet.

For those who are celiac, it is advisable to periodically check their
diet and the presence of cross-contamination.

Reduction or occasional consumption of alcohol. Use of NSAIDs
only as needed or in accordance with updated treatment plans.

Exclude the packaged products and all foods containing the
additives mentioned.

reducing stress. (e.g. mindfulness – cardiac consistency, yoga, Qi-gong).

There are speci�c supplements that have regulatory action on the intestinal 
epithelium such as glutamine, zinc, probiotics and Saccharomyces boulardii, 
as well as some drugs still in clinical trials, which would act directly 
on the “tight junction“.
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The diet tips, written in the article, are not intended to be a substitute for a

personal nutrition plan and are to be adapted to specific cases.
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