
Review

Journal of Experimental and Basic Medical Sciences 2022;3(1):13-21

JOURN
A

L 
O

F
 E

X
P

ER
IM

ENTAL AND BASIC M
E

D
IC

A
L S

C
IEN

CES

2019

JEBMS

Gluten and Casein: Their Roles in Psychiatric Disorders

Ayşegül Şimal Ulaş1, Arzu Çakır1, Oytun Erbaş1

ABSTRACT
Gluten is a herbal protein found in grains such as wheat, 
rye, and barley. Casein is an animal protein found in cows, 
goats, sheep, and human milk. Since it is not digested 
properly in people suffering from intestinal-based 
psychological disorders, its chemical properties turn into 
structures similar to morphine. Gluten and casein peptides 
such as gluteomorphin and casomorphine were found in 
urine samples taken from patients with diseases like Down 
syndrome, schizophrenia, depression, autism, and epilepsy. 
These peptides cross the vascular structure through the 
blood to the brain and the fluid in the brain, causing the 
function of some areas of the brain to be slowed down. This 
condition, which originates in the digestive system, is more 
frequent in people who have an intestine-based psychiatric 
disease. The psychiatric effects of gluten and casein on 
different individuals were examined in this review based on 
the research in the literature, and it was revealed that the 
findings of these effects were not the same in everyone. 
Although a gluten-free, casein-free diet is not a cure-all, it 
can help lessen psychological symptoms.
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With each food consumed, the body converts 
nutrients into various digestive products, which give 
different results for each individual via a mechanism 
that differs from person to person. Due to increased 
intestinal permeability, various diseases and the 
effects of converted digestive products left in the 
body can affect the brain, causing an increase in 
the symptoms of the disease. Gluten is a vegetable 
protein, but it can lead to various health problems. 
They can be divided into three types: autoimmune, 
allergic, and non-allergic. Autoimmune diseases can 
be called celiac disease (CD), dermatitis herpetiformis 
(DH), and gluten ataxia (GA). Wheat allergy (WA) is 
an example of an allergic health problem. Non-celiac 
gluten sensitivity, neurological disorders, depression, 
migraine, autism spectrum disorder (ASD), and 
obesity can be given as examples of autoimmune or 
non-allergic health problems.[1,2] 

Casein is an animal protein that has the same 
mechanism of action as gluten and can also trigger 
some psychiatric disorders’ symptoms. Most people 
turn to the gluten-free/casein-free (GFCF) diet to 
reduce symptoms and contribute to the improvement 
of the disease. Although exact findings were not 
obtained in every individual as a consequence of 

the trial, many people noticed that the symptoms 
diminished as a result of the diets created.[3]

GLUTEN
Gluten, the primary storage protein of wheat 

grains, is a complex combination of hundreds of 
distinct proteins. Secalin in rye and avenin in barley 
and oats are both storage proteins that are referred 
to as “gluten.” Gluten protein networks vary due to 
different components and sizes, as well as variability 
caused by genotype, growth conditions, and 
technological processes. Gluten is heat-resistant, can 
act as a binding and expanding agent, and is used as 
an additive for better texture, moisture retention, and 
flavor in processed foods.[4] Gliadin comprises peptide 
sequences that are extremely resistant to proteolytic 
digestion in the gastrointestinal system, including 
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gastric, pancreatic, and intestinal proteolysis.[5] Gluten 
consumption in a Western diet is estimated to be 
5-20 g per day, and it has been linked to a variety of 
health problems.[6] Gluten-containing cereals (wheat, 
rye, barley, and oats) are essential staple foods. Gluten 
is one of the most complex protein networks and is 
crucial in controlling dough rheological qualities.

The content of a wheat germ consists of moisture, 
protein, starch, lipids, and ash. Its protein composition 
is separated into two categories: gluten and albumin. 
When the subcomponents of gluten are examined, 
the structures of semi-gliadin and semi-gluten are 
revealed.[4] Since the processing properties of wheat 
flour are affected by such factors as flexibility and 
stickiness, gluten has a significant impact on the 
production of foods such as baked goods, pasta, 
and noodles.[7] The amino acid cysteine   is extremely 
important for the structure and functionality of 
gluten. Most cysteines exist in an oxidized state and 
form intrachain disulfide bonds within a protein or 
interchain disulfide bonds between proteins. These 
bonds are the main target of most redox reactions 
that occur during seed ripening, grinding, dough 
preparation, and baking.[8]

Disulfide bonds play an important role in 
determining the structure and properties of wheat 
gluten proteins. Comparison of the sequences of 
monomeric gliadins and polymeric glutenin subunits 
allows the identification of conserved and variable 
cysteine   residues.[9] The peptide chains contained 
in gliadin are highly resistant to gastric, pancreatic, 
and intestinal digestion, and these chains leave the 
digestive system intact. This difficult digestion is due 
to the high content of gliadin amino acids, proline, 
and glutamine. This proline-rich structure forms tight 
and compact structures that cause adverse reactions 
in celiac disease.[10] Amylase trypsin inhibitors (ATI) 
make up about 2-4% of the total protein in modern 
wheat. ATIs are albumin proteins involved in the plant 
defense mechanism and have recently played a role 
in gluten sensitivity.[11] It is a carbohydrate-binding 
protein found in the wheat kernel. Its combination 
with gluten consumption can induce both intestinal 
and extra-intestinal symptoms because it causes 
epithelial damage and weakens immunity.[12] 
Gluten-related health problems also include 
autoimmune or non-allergic problems. A few of these 
are diseases such as non-celiac gluten intolerance 
(GI), neurological disorders, depression, migraine, 
autism, and obesity.[4,13] When the relationship 
between schizophrenia and gluten was investigated, 
different findings were obtained according to 

individuals. Schizophrenia is a chronic disease and 
has various clinical manifestations. The onset form 
shows different features according to the symptoms 
and the course of the disease, and it is also known to 
be genetic. Although its incidence is 1%, it can cause 
serious illnesses, so it is very important to develop 
an effective treatment method.[14] According to the 
hypotheses obtained in some studies, reductions in 
schizophrenia were observed when they removed 
gluten from their diet. Epidemiological studies have 
revealed that the incidence of celiac disease in patients 
with schizophrenia is almost twice that of the general 
population, which raises the question of whether 
gluten causes schizophrenia. Although various studies 
have shown that when gluten is removed from the 
diets of schizophrenia patients, there is a decrease 
in schizophrenia symptoms, different studies have 
shown otherwise.[15] The intestinal brain connection 
plays a very important role in restoring the internal 
balance of our body. Any dysfunctional behavior in 
this system is related to psychiatric diseases, as well as 
non-psychiatric diseases. The terms microbiome and 
microbiota are used to describe all microorganisms 
that live in populations of microorganisms in different 
ecosystems of the body of all microorganisms.[16] 
As the most common types of bacteria, bacteroids, 
actin bacteria, and proteobacteria can be given as 
examples. The physiological primary role of the 
microbiota is to strengthen the metabolic and 
immune systems and provide intestinal motility. Thus, 
the microbiota protects the host from infections, 
assists in food digestion, aids in medicine absorption, 
and contributes to fat absorption and breakdown.[17]

Environmental factors such as inflammation, 
infection, and stress affect epithelial integrity and 
endothelial barrier structures. Studies have shown 
that diseases such as intestinal-based celiac disease, 
schizophrenia, migraine, and autism have established 
a deep connection between autoimmune disorders. 
According to some biological variables influencing 
the disease, secretory immunity to dietary antigens, 
intestinal inflammation, exposure to Toxoplasma 
gondii parasite, endothelial barrier abnormalities, 
and microbial dysbiosis can cause systemic immune 
dysregulation in the gut-based process.[18,19] In 
schizophrenic patients, bacterial translocation and 
intestinal inflammation markers have shown that 
there is structural damage to the intestinal system 
barrier of the patient, and because of this damage, 
the composition of the intestinal microbiota may 
be affected. A gluten-free, casein-free diet program 
to be applied to patients with schizophrenia may 
reduce the symptoms of this disease.[20] Toxoplasma 
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gondii translocation is usually seen as a result 
of this intestinal damage, and it is thought that 
protozoan infections will increase the symptoms of 
schizophrenia.[21] High concentrations of T. gondii are 
found in patients with disease-onset schizophrenia.[22] 
Schizophrenia is a disease associated with many areas 
of the brain and neurons, and glia can adversely 
affect them. Highly neurotrophic protozoan T. gondii 
hosts and affects various cells of the brain, such 
as microglial cells in the cerebellum, neurons, 
astrocytes, and Purkinje cells. Additionally, T. gondii 
is thought to cause symptoms of schizophrenia by its 
effect on dopamine and gamma-aminobutyric acid 
neurotransmitters in areas of the brain associated with 
schizophrenia.[23] Inflammation of the gastrointestinal 
tract with T. gondii leads to increased levels of 
inflammation and increased absorption of antigens 
from the intestinal tract.[24]

The relationship between food antigens and the 
Toxoplasma parasite is thought to be dependent on 
the gastrointestinal tract.[25] An increase in the levels 
of anti-gluten antibodies over time was observed in 
mice infected with T. gondii by the intraperitoneal, 
peroral, and prenatal vaccination routes compared 
to mock-infected mice. Higher anti-gluten IgG levels 
of peroral infected females than males indicated 
that gastrointestinal infection by T. gondii elicited 
a significant anti-gluten immune response in a 
sex-dependent manner. Similarly, it was found that in 
mice, seropositivity through peroral administration of 
T. gondii was significantly higher than seronegative. 
The offspring of T. gondii seropositive mice showed 
significantly higher levels of anti-gluten IgG 
antibodies compared to the offspring of uninfected 
mice. It has been understood that there is a direct 
relationship between T. gondii infection and the 
production of antibodies against gluten.[26]  In a study, 
anti-Saccharomyces cerevisiae antibody (ASCA) was 
measured as a marker of inflammatory bowel disease, 
ASCA levels were found to be higher in schizophrenic 
patients and patients with schizophrenia onset 
compared to a healthy control group. Moreover, ASCA 
levels showed a linear relationship with anti-gluten 
IgG levels in patients with incipient schizophrenia 
and with anti-gluten IgG and anti-casein IgG 
levels in patients with schizophrenia. In a group 
of patients with a recent onset of schizophrenia 
and bipolar disorder, a significant correlation was 
found between T. gondii IgG, anti-casein IgG, and 
anti-gluten IgG levels.[27] In a study conducted on 
American military personnel, although there was 
no relationship between schizophrenia, gliadin, 
and T. gondii, antibody levels to casein and the 

risk of schizophrenia were found to be at the limit 
of significance.[28] Another view of the increase in 
gluten sensitivity is opioid peptides derived from 
exogenous protein, such as milk or plant, which are 
referred to as “exorphins”.[29] Gliadin exorphins A5, 
A4, B5, B4, and beta-casomorphine-7 are commonly 
used exorphines.[30] An increased concentration of 
beta-casomorphin-7 in the blood can intensify the 
symptoms of autism, schizophrenia, and allergy, 
known as an apparent life-threatening event (ALTE).[31] 
It also has the effect that beta-casemorphine increases 
the release of histamine.[32] Morphine has the same 
effect as endorphins and has an extreme opioid 
effect, they act by binding to opioid receptors in the 
central nervous system (CNS) and gastrointestinal 
tract. This causes both desired and undesired effects. 
If examined in detail, they reach the CNS through the 
blood-brain barrier (BBB)   by the trans-cellular passage 
from the intestines of the person to the blood or 
lymphatic circulation, through receptor-mediated 
endocytosis.[33] They bind to opioid receptors in the 
central nervous system and induce schizophrenia-like 
behaviors. They cause dopaminergic and possibly 
cholinergic changes in neurotransmitter levels in the 
brain.[34,35] Neuroactive small peptides with opioid-like 
properties were found in high concentrations in 
urine samples from schizophrenia patients.[36] The 
gastrointestinal inflammation marker level and ASCA 
were significantly increased in schizophrenia and 
autism patients. In an experiment with a control 
group, a significant correlation was found between 
increased ASCA levels and anti-casein, anti-gluten 
IgG antibodies.[15] 

Various results have been obtained according 
to the data in the gluten-free diet study applied to 
schizophrenia patients. Dohan et al.[37] conducted 
controlled studies to support the hypothesis that 
“cereals may be the pathogenesis of schizophrenia”. 
A gluten-free, dairy-free diet was applied to 47 male 
schizophrenic patients, a high-grain diet program 
was applied to 55 male schizophrenia patients, and 
as a result, patients who were given a gluten-free 
diet were discharged twice as fast as the other 
group. Similar results were observed in the studies of 
Rice et al.[38] While an increase in psychiatric symptoms 
was observed in only one patient in the gluten-fed 
group, improvement was observed in two patients on 
gluten-free and dairy-free diets. One of these patients 
was discharged after 13 years. Vlissides et al.[39] applied 
a gluten/gluten-free diet to 24 patients with chronic 
schizophrenia in their 14-week study. The behavior 
of the patients was evaluated with other inpatient 
profiles. In the gluten-free diet group, improvements 
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were seen in five of the twelve measurements. 
Psychiatric symptoms recurred again in patients who 
experienced significant improvements when gluten 
was re-added to their diet. Potkin et al.[40] followed a 
gluten-free and dairy-free diet for 13 weeks for eight 
chronic schizophrenia patients. Each patient was 
subjected to a 30 g gluten diet or received a placebo 
for at least five weeks. They found no significant 
difference at the end of the study. Some studies have 
produced conflicting results. 

Although the authors noted that most people with 
schizophrenia would not benefit significantly from 
eliminating gluten from their diets, it also turned out 
that patients who eliminated gluten from their diets 
had the opposite benefit. Therefore, in many studies, 
the relationship between schizophrenia and celiac 
disease, and the mechanisms of the common ground 
between these two diseases are still unknown.[41] 
Recent research shows that these two diseases share 
similar genetic regions related to gluten. Results of 
immunological studies revealed that the anti-gliadin 
immune response in schizophrenia has antigenic 
specificity different from that of celiac disease. 
Although most schizophrenic patients with increased 
anti-gliadin antibodies do not have celiac disease, the 
presence of increased antibodies to gluten is common 
to the immunological abnormalities found in both 
diseases.[42] Today, celiac disease and gluten sensitivity 
can easily be detected with the finger-stick method or 
serological tests.[43] If gluten sensitivity is the cause of 
symptoms in people with schizophrenia, performing 
a simple test and following a gluten-free diet may 
help relieve some symptoms. A gluten-free diet can 
also increase efficacy in antipsychotic therapy.[15]

CASEIN
Casein is a complete protein that includes all of 

the essential amino acids that our bodies require to 
operate. Casein is a tasteless white substance. Casein 
is produced by all animals as a component in milk 
for their offspring. Human milk includes 40% casein 
and 60% whey protein, but cow’s milk contains 80% 
casein and 20% whey protein.[44] Since casein binds 
to calcium and phosphorus, milk is a good source of 
these vital minerals.

Although the previously mentioned whey protein 
and casein may seem to be the same, they are 
different substances. Whey and casein are animal 
proteins derived from milk. Whey protein enters the 
blood within an hour, while casein protein takes 7-8 
hours to enter the blood. Cow’s milk contains more 
casein than breast milk. Casein is more difficult to 

digest than whey which has a much higher nutritional 
value. As a protein supplement, casein provides all 
the amino acids necessary to improve our workouts 
and put our strength on a solid foundation. After a 
hard workout, it repairs the small tears that form in 
the muscle fibers, making them bigger and stronger. 
Proper sleep and adequate protein intake are crucial 
for muscle recovery. Casein products work by 
providing an extra protein boost to support muscle 
tissue.[45]

As a structure and property, casein is found in 
nature in a liquid surrounding the molecule. This 
structure is called “mycelium”. The micelle can be 
thought of as a solid little balloon mixed into a 
solution. There are four subtypes of casein: αS1-casein, 
αS2-casein, β-casein, k-casein. Except for k-casein, the 
others are calcium sensitive.[46]

Calcium-sensitive subspecies bind calcium and 
phosphorus, transporting these minerals throughout 
the body for digestion and absorption. K-casein serves 
a structural function in the micelle, keeping it intact 
until digestive enzymes remove it. After k-casein 
is metabolized, the micelle turns into an insoluble 
mass. This first step of digestion converts casein 
into a form that is more resistant to degradation. 
Casein is considered a slow-digesting protein, as 
several steps are required for the disassembly of the 
micelles.[47] Like every protein, casein is a substance 
that should be taken into the body due to its benefits. 
Drinking a casein protein-based beverage during 
regular workouts in adults can contribute to muscle 
and bone health. One cup of milk contains about 300 
mg of calcium found in casein micelles. The amount 
of calcium required for most adults is 1000-1200 mg 
daily.[48] Considering the importance of adequate 
calcium and protein intake for bone health, foods 
containing casein may help prevent osteoporosis. 
As mentioned earlier, casein is used by bodybuilders 
as it is digested slowly. While soy protein and whey 
protein are rapidly released into the bloodstream, 
casein takes about 6-7 hours to digest.[45] The reduced 
digestion rate of casein continuously delivers amino 
acids to damaged muscle tissue over a long period 
of time after a workout, accelerating recovery. Slow 
digestion contributes to satiety. It helps to feel full 
for a long time and reduces unhealthy food cravings. 
Although caseins are proteins that must be taken 
into the body, they can turn into harmful substances 
in some people. A component of casein known as 
casomorphins acts like opiates as they break down. 
Casein is digested slowly, while casomorphins bind 
to opiate receptors in the brain and can cause one to 
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become addicted to dairy products.[49] While many 
people think that their negative reaction to dairy 
products is due to lactose intolerance, it may be 
casein because casein is broken down very slowly, 
and it puts a great strain on the digestive system. 
Digestive difficulties may be due to the lack of 
enzymes necessary to digest such proteins from the 
intestines.[50] 

Casein is used as a strong adhesive in wood 
bonding. Due to its thick and coarse properties, it is 
used as a casein adhesive for long-lasting effects of 
durability. Casein can block the human respiratory 
system. Wheezing, coughing, congestion, runny 
nose, and itching in the eyes may be caused by 
casein.[51] Casein has a very similar molecular structure 
to gluten, and often people with gluten intolerance 
can also experience casein intolerance, too. According 
to research, there is a 100% correlation between 
gluten and casein intolerance.[52]

The mechanism of action of casein and the 
symptoms of schizophrenia are not known for 
certain, but caseins contain casomorphin formations. 
Casemorphins are casein-derived neuroactive 
peptides that can alter brain development. In 
the urine samples of patients with schizophrenia, 
casomorphine levels were increased. In addition, cow’s 
milk consumption with the casein A2 genetic variant, 
which is less capable of producing casomorphine, was 
associated with less severe schizophrenia symptoms 
on a population basis. However, most of these studies 
have been conducted with small populations and 
inadequate controls, and have not been replicated 
or studied in depth in other populations. As a result, 
a nonlinear relationship was determined between 
schizophrenia and IgG levels.[53]

Inflammations and other immune processes are 
associated with some psychiatric diseases. Although 
antigenic triggers specific to bipolar disorder have 
not yet been identified, testing whether bovine 
milk casein is associated with bipolar disorder and 
whether the experimental groups recognize different 
casein protein epitopes than the control groups 
revealed that individuals with bipolar disorder had 
high anti-casein IgG. Unlike the control groups, it 
was seen that the serum of individuals with bipolar 
disorder did not inhibit the binding of casein-reactive 
animal serum. Based on the data obtained, the 
relationship between anti-casein IgG and bipolar 
diagnoses, history of psychotic symptoms, and 
bipolar phase severity suggests that psychosis and 
bipolar phase components of casein-induced immune 
activation may be related. Case-control differences 

in epitope recognition include changes in how the 
casein molecule is digested, and how casein-derived 
constructs are immunized.[54] 

Autism was covered in the autoimmune or 
non-allergic gluten sensitivity section. Autism 
spectrum disorders (ASDs) are a group of 
neurodevelopmental disorders with deficits in two 
main areas. ASD is usually diagnosed in childhood. 
Although it affects people of all ages, autism is mostly 
seen in children in this context.[55,56]  It is three times 
more common in boys than girls and is a lifelong 
condition.[57] Individuals with autism have difficulty 
in social interaction and communication and exhibit 
repetitive or restrictive behaviors. ASD is often 
associated with comorbidities such as intellectual 
disability and anxiety. Although the exact cause 
of ASD is not known, prenatal damage, genetic,  
environmental, and immunological factors also play 
a role. Among the most common medical diseases 
associated with autism include mitochondrial 
dysfunction disorder, impaired transmethylation, 
and transsulfuration pathway, oxidative stress, 
immunological dysfunction, and gastrointestinal 
abnormalities.[58] In addition, the severity of 
gastrointestinal symptoms correlates with the severity 
of autism symptoms.[3,59] Chronic constipation ranges 
from diarrhea to irritable and inflammatory bowel 
issues. Although studies concluding that children 
with autism have food allergies in the gluten and 
casein relationship of autism are limited, 36 children 
with autism were evaluated.[60] In addition to IgE 
levels, serum IgG, IgA, and IgM-specific antibody 
levels for cow’s milk and egg proteins were evaluated 
using the scratch test in patients with autism. 
Increased IgE levels were noted in 33% of children 
with autism. Another study evaluated 35 participants 
with autism and 21 siblings of participants with 
autism. Statistically high plasma concentrations of IgA 
antibodies to alpha-lactalbumin, beta-lactoglobulin, 
casein, and gliadin have been found in children 
with autistic disorders. Plasma concentrations of 
alpha-lactalbumin, alpha-lactoglobulin, and IgG 
antibodies to casein were significantly higher in 
participants with autistic disorder. In addition, the 
plasma concentration of IgE-specific antibodies and 
total IgE were found to be statistically significantly 
higher in autistic participants.[61,62] Studies have 
supported that celiac disease and food allergies 
have altered intestinal permeability. In the studies of 
intestinal permeability and food sensitivity, the aim 
of the studies conducted with 21 children with autism 
and 42 control groups was to determine whether the 
passage of larger molecular size substances through 
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the intestinal barrier was increased in children 
with autism. They suggested that the increased 
permeability of larger molecular substances from 
the gut to the bloodstream could be explained 
by the potential for increased sensitivity to certain 
peptides or proteins. As a result of the studies, 
they found that 43% of children with autism had 
increased permeability compared to unaffected 
control group children who did not have increased 
permeability.[62-64] It has been suggested that, with 
the resulting increased permeability, food-based or 
similar-sized peptides entering the bloodstream may 
subsequently induce allergic sensitization or cause 
“pharmacological” effects. This study attempted 
to address a theory known as the “opioid excess 
theory.”[62,65] Digestion of food containing casein and 
gluten produces small peptide molecules that act as 
exogenous opioids. In one study, peptides identified 
as milk-derived casomorphin and gluten-derived 
gliadorphin were detected in the urine of patients 
with schizophrenia and autism. These peptides have 
been shown to bind to opioid receptors in vitro. It is 
therefore presumed to cause central nervous system 
effects by modulating opioid levels in the brain.[62] 
In another study supporting the theory, the opioid 
peptide theory may provide a possible explanation for 
reports of clinical improvement when some children 
with autism start restrictive diets without evidence 
of celiac or allergic sensitivity.[66] One criticism of the 
theory is that these urinary peptides are also present 
in asymptomatic children and therefore cannot exert 
a physiological effect.[67] 

According to a study by Scott et al.[68] on the 
frequency and concentration of plasma IgA and 
IgG antibodies to gluten and casein in autistic and 
schizophrenic patients and normal volunteers, a high 
IgA antibody to gluten or casein was found in 30% of 
autistic children in the titers of IgA and IgG antibodies 
to gluten and casein. "In a study by Reichelt and 
Landmark[36,69], IgA was found to have an average 
of 2.1 against gluten and 1.9 against casein on a 
0-6 scale." IgA concentrations are dilution titration 
and IgG is expressed in radioallergosorbent (RAST) 
score. Normal anti-IgA should be 0, and normal in 
the RAST unit of anti-IgG is 0 to 1600. The RAST 
test is a blood test that determines if a person’s 
blood contains antibodies to a certain chemical. The 
frequency of high IgG antibodies against which is 
expressed as a random test was determined as 87% 
in gluten and 90% in casein in patients with autism. 
Again, in individuals with autism, the frequency of 
IgA antibodies was determined as 15% for gluten 
and 14% for casein. In addition, the frequency of 

IgA antibodies to gluten was 86% and 67% to casein 
among schizophrenic patients. On the other hand, 
the frequency of IgG antibodies against gluten in 
schizophrenic patients was 86% and 93% against 
casein.[36] In a study conducted by Sun and Cade[70] 

with rats, it was observed that fifty-seven seconds 
after giving 8-casomorphine to normal rats, the rats 
began to run with their teeth cracking and foaming 
at their mouths, and then they became hostile and 
attacked their cage mates. A GFCF diet reduces the 
degree of peptide mix in both schizophrenia and 
autism and is linearly associated with improvement in 
clinical behavior due to this reduction.[71]

In conclusion, according to studies, although 
most of the patients who follow the gluten-casein 
diet show improvement, the gluten-casein diet 
cannot be considered a clear treatment method 
for patients due to the different genetic structures 
and environmental conditions in humans. Although 
applying a gluten-free diet alone does not cure the 
patient, more efficient results can be achieved by 
making a gluten-free and casein-free diet a lifestyle. 
Even though gluten and casein are thought to be 
substances that trigger these diseases, it should not 
be forgotten that these foods that are not included 
in the diet can cause serious protein, vitamin, and 
mineral deficiencies. First and foremost, if the diet 
to be applied is investigated whether the patient has 
gluten or casein intolerance or allergy and treatment 
is applied accordingly, the symptoms can be reduced 
or eliminated. Various antibody tests to be performed 
on the person will give better information about 
whether there is sensitivity. 
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