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DESCRIPTION
Gluten-related disorders have become conditions under growing 
public health issue everywhere in the world. To shed light on 
various aspects of gluten, our research group recently published a 
review about it [1]. The spectrum of gluten-related disorders 
includes Celiac Disease (CD), Wheat Allergy (WA) and Non-
Celiac Gluten Sensitivity (NCGS).

The CD is an autoimmune enteropathy based on genetic 
susceptibility and triggered by the exposure of gluten, causing 
inflammation and immune responses. It is one of the most 
frequent lifelong diseases, affecting approximately 1%-2% of the 
general population worldwide [2]. WA is a food allergy 
characterized for immune response mediated by IgE [1]. NCGS 
is a condition characterized by intestinal and extra-intestinal 
symptoms unleashed by the ingestion of gluten containing foods 
[3]. The diagnostic criteria of NCGS include elimination of CD 
and WA, symptom relief on a Guten-Free Diet (GFD) and 
symptom recurrence triggered by a gluten re-challenge. Similar 
clinical manifestations can be observed in those disorders, such 
as: abdominal pain and distension, diarrhea, constipation and 
vomit. Other problems can be related, some of these claims 
include headache, anemia, fatigue, dermatitis herpetiform and 
liver problems.

Determining the true prevalence of gluten-related disorders, 
particularly NCGS, has been a subject of debate. NCGS lacks 
specific serological or genetic markers for diagnosis, making it 
challenging to establish accurate and reliable diagnostic criteria. 
Additionally, self-diagnosis further complicates prevalence 
estimates. However, when examining the broader context of 
gluten-related issues (listed below), these prevalence numbers 
become less relevant.

Relationship between gluten, ultra-processed 
products and non-communicable chronic diseases
The first point to be considered is the fact that the massive 
introduction of processed foods in recent years may represent a 
large part of the cause not only of gluten-related disorders [4],

but also of Non-Communicable Chronic Diseases (NCDs). 
NCDs, such as obesity, diabetes, heart disease and cancer, are 
the major cause of death globally. It is not possible to dissociate 
wheat (and gluten) consumption from ultra-processed products. 
Against this background, studies have shown that consuming 
foods with antioxidants and bioactive compounds that can 
counteract oxidative stress and inflammation may represent a 
strategic tool for maintaining health and well-being, preventing 
NCDs [5], as well as, food allergies and intolerance.

Gluten indigestibility in healthy individuals

Gluten, the major structural protein of the wheat, is 
characterized for two parts: soluble gliadins and poorly soluble 
glutenins. Gliadin cannot be degraded by digestive system, and 
when it passes by the gut barrier the immune system is activated. 
It has been demonstrated that gliadin, even in healthy subjects, 
can determine a prompt and transient increase in gut 
permeability which is related to the amount of the peptide 
ingested [6]. Therefore, it can be presumed that even individuals 
without diagnosed gluten disorders may exhibit some degree of 
gluten sensitivity.

Undigested gluten fragments and exorphins

Gliadin is degraded to a collection of polypeptides called 
exorphins in the gastrointestinal that mimic endogenous opioid 
activity. Pruimboom et al., raise the fact that a large group of 
patients, positive for the presence of CD antibodies and with 
proven histological CD, do not suffer from any gastrointestinal 
symptoms, and suggest the possibility of the opioid effects of 
gluten itself mask the classic symptoms of CD [7]. Gluten 
consumption can cause anatomical changes in the brain, as 
demonstrated by magnetic resonance imaging studies showing 
bilateral decreases in cortical gray matter and caudate nuclei [8]. 
Furthermore, those exorphins have the capacity of bind opioid-
receptors and show results in central nervous system and 
peripheral nervous system. Therefore, exorphins has an 
interaction in brain as insider compounds, however, are 
produced outside of the brain. Takahashi et al. have
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demonstrated that food derived exorphins are bioactive and 
impair the spontaneous behavior, memory, anxiety and pain 
perception in rodents [9]. To aggravate, changing eating habits 
increases the amount of these exorphins in the blood, which can 
directly affect the body, since, unlike endorphins that are 
produced on demand, exorphins respond to food intake.

Safety and benefits of Gluten-Free Diet (GFD)

For the treatment of CD, a lifelong GFD is well-established. 
However, the scientific community remains hesitant when it 
comes to other gluten disorders and individuals who seemingly 
do not have gluten sensitivity. Furthermore, adopting a GFD in 
healthy individuals is often met with strong opposition.

The nutritional profile of gluten-free products has raised 
concerns, with studies indicating that processed gluten-free 
foods are less nutritionally adequate than standard products. It 
is very important to emphasize that just replacing gluten-
containing cereals with gluten-free ultra-processed foods of low 
nutritional quality can contribute to a GFD having a negative 
impact on health. Otherwise, a well-implemented GFD has 
shown potential benefits such as reducing lipid concentration, 
visceral adiposity, adipocyte size, suppressing inflammation, and 
improving insulin sensitivity in mice [10]. In humans, a GFD 
has improved metabolic syndrome, irritable bowel syndrome, 
and athletic performance; and decreased the symptoms of 
fibromyalgia and endometriosis [11].

CONCLUSION
From this comprehensive perspective on gluten, which 
goes beyond the scope of gluten-related disorders and 
includes considerations of gluten indigestibility in health 
individuals, the formation of exorphins, and the strong 
association between gluten and ultra-processed products with 
NCDs, it becomes evident that eliminating gluten from the 
diet can significantly contribute to improving overall 
health of the individual. Individuals choosing to adopt a 
GFD should keep in mind that just replacing processed gluten-
containing foods with gluten-free processed foods may not 
necessarily improve the quality of their diet. It is advisable to 
reduce the consumption of processed foods in general. 
Opting for foods rich in high-quality proteins, beneficial fatty 
acids, antioxidants, polyphenols, vitamins, trace elements, and 
minerals can contribute to a safe and healthy GFD when 
personalized to individual needs. Lastly, future research 
should aim to provide a clearer understanding the role of the 
gut-brain axis in gluten-related neurological effects is 
relevant, as it may involve interactions between the 
gut microbiota, immune system, and the central nervous system.
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