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Abstract

Type 1 diabetes is a chronical disease which comes along with dependence on insulin lifelong. Among newly diagnosed
patients, incidence of type 1 diabetes has increased. Meanwhile, there is a decrease in the prevalence of high-risk HLA
haplotypes. This situation coincides with increasing factors such as the use of antibiotics, popularity of low fiber intake,
and high intake of gluten, suggesting environmental factors may potentiate autoimmunity in beta cells. The hypothesis
is that gluten may be affective on immune cell populations and profile of cytokine, lead to gut microbiota’s dysbiosis.
Studies have shown that gluten intake increases risk of type 1 diabetes as well as no effect, and it has been suggested
that gluten exposure during fetal life and time of first exposure may be a factor. In studies on gluten-free diet, results
such as better glycaemic control and reduction in hypoglycaemia have been obtained. Although there are inferences
that high gluten intake is related to a rise in the risk of type 1 diabetes, there are some opposite inferences. This review
article has been prepared by reviewing the literature within last eight years and it was aimed to evaluate the mechanisms
of gluten in development of type 1 diabetes.
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1. Introduction

Type 1 diabetes is a disease which is chronic, and it is commonly observed in childhood. Pancreatic 3 cells” immune-
mediated destruction has a part, and the result is that there is a dependence on insulin from external sources lifelong
(Lund-Blix et al., 2019). The asymptomatic prediabetic period is termed as islet autoimmunity (IA). This period is
also known to be highly predictive of type 1 diabetes. The character of this period is islet autoantibodies' appearing
(Johnson et al., 2021). For the children who can be considered as having a high risk at type 1 diabetes, seroconversion
to islet autoimmunity is known to happen after 6 months of age in general. Its peak time is also known to happen at
12-24 months of age (Norris et al., 2020). It is known that type 1 diabetes can occur at any age. However, it mostly
occurs in the period of being a child or in the period of life when a child develops into an adult, meaning adolescence.
Intense observation of type 1 diabetes is between the ages of 5-7 and as puberty approaches (Toni et al., 2017).
Genetic susceptibility is a factor which is well established in type 1 diabetes' development. Alongside that, there is
an increasing rate when it comes to the incidence of the disease. This is why, it has been suggested that environmental

factors can also have an essential share in the state of the disease to be developed (Lund-Blix et al., 2019).

Gluten was introduced into our habitual nourishment around 10,000 years ago in Mesopotamia. It was a place where
our progenitors started eating grains. Today, grains are an important root of nutrition worldwide and it accounts for
more than half of the world's daily calorie intake (Haupt-Jorgensen et al., 2018). Nowadays, gluten has become a
frequently mentioned food due to its association with different diseases (Kutlu, 2019). It has been hypothesized that

gluten is one of the environmental factors. And it is actively participating in the state of being developed for type 1
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diabetes (Lund-Blix et al.,2019). In this study, the leading aim is to evaluate the possible mechanisms and effects of

gluten in the development of type 1 diabetes.

2. Type 1 Diabetes

The state, which is characterized as insulin deficiency being absolute, i.e., type 1 diabetes, occurs in case of insulin-
secreting B cells’ autoimmune destruction, and other hereditary or acquired conditions. It is known that it can also
be observed in the complete absence of insulin receptors, but this is known as a rare situation (Yau et al., 2021).
Intensive efforts have been made to understand, prevent, and treat type 1 diabetes. It has been found that it is
autoimmune and ultimately driven by T cells. It has also been found that autoantibodies exist, and these
autoantibodies can be used for diagnosis (Buschard, 2022). While genetic susceptibility taking part as the setting,
immune activation becomes a matter and after that, the disease is known to progress through presymptomatic stages
defined by the presence of autoantibodies and impaired glucose intolerance, which is caused by additional loss of 3-
cell function and it eventually results as clinical diabetes (Yau et al., 2021). The disease begins with autoreactive T
cells, and these cells cause insulin-producing beta cells' destruction in pancreas. The result which comes due to that
is known as hyperinsulinemia and hyperglycaemia. It is a multifactorial disease with genetic background and
environmental factors. It is known that genetic susceptibility and environmental factors interact and trigger the
autoimmune response against beta cells (Infante et al., 2019). Its aetiology and pathogenesis are not completely
understood (Haupt-Jorgensen et al., 2018; Johnson et al., 2021). Also, autoimmune diseases predominantly affect
females, but type 1 diabetes affects both females and males equally. However, it is slightly more predominant for
males in younger children. The acute clinical findings of the disease include dehydration, weight loss, electrolyte
disturbances, polyuria, increased thirst, and metabolic decompensation and at more severe levels, diabetic
ketoacidosis and non-ketotic hyperosmolar coma are observed (Yau et al., 2021). In diabetic ketoacidosis (DKA),
kussmaul breathing, fatigue, nausea, and vomiting may be observed (Sapra et al., 2022). The microvascular
complications of type 1 diabetes which appears originally are neuropathy, retinopathy, and nephropathy, but it can
also produce an effect on the heart, cognitive function, and other organs. Meanwhile, macrovascular complications
are known to occur as atherosclerosis and thrombosis in the heart, peripheral arteries, and brain. Hypoglycaemia and
ketoacidosis which take place as the complications of the disease are life-threatening (DiMeglio et al., 2018). When
medical nutrition therapy is not followed, the risk of microvascular and macrovascular complications of diabetes
increases because of conditions such as long-term failure to achieve glycaemic control and HbAlc levels above 7%

(Ozkan et al., 2022).

After the finding of insulin in 1922, type 1 diabetes has changed from a fateful disease to a disease which can be
treatable (DiMeglio et al., 2018). Multiple ways such as immunosuppressive therapies and antigen therapies have
been tried to prevent type 1 diabetes (Buschard, 2022). Type 1 diabetes necessitates cautious monitoring of blood
glucose levels. The administration of insulin several times a day through various routes is also required. It has a
significant impact on the lives of patients and their families (Giwa et al., 2020). The fundamental aim of diabetes

treatment is to keep the individual’s blood glucose as similar as it can be to the physiologic range (Troncone et al.,
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2022). In diabetes management, plans should be made in the form of nutrition, physical activity, insulin treatment
and complication follow-up to ensure glycaemic control. An individual can lead a healthy life with a healthy lifestyle
and diabetes-related complications can be delayed. Individuals should be followed up at intervals of at least 1-3

months (Ertem et al., 2021).
3. Type 1 Diabetes, Its Incidence and Environmental Risk Factors

Type 1 diabetes' incidence is known as increasing worldwide (Haupt-Jorgensen et al., 2017). It is mostly being
observed in Finland, Italy, Sardinia and least in China, India, and Venezuela (Toni et al., 2022). In children aged
<14 years, during the period which covers 1990-1999, the standard yearly rise in type 1 diabetes’ incidence was
reported to be 2.8%. Another epidemiologic study predicted that the incidence in European children who are under
five years of age would double between 2005 and 2020 (Haupt-Jorgensen et al., 2018). The estimation for worldwide
is that 600,900 children under 15 years of age live with type 1 diabetes. Also, 98,200 children under 15 years of age
develop type 1 diabetes each year (Troncone et al., 2022). In a study conducted in Ankara in 1993, on the prevalence
of type 1 diabetes, the prevalence in the 6-18 age group was reported as 27/100,000; in a study conducted in Istanbul
in 2009 as 67/100,000; and in a national study conducted in 2014, the prevalence in the 0-18 age group was reported
as 75/100,000 (Carke1 and Ozsoy, 2020). Highest incidence of the disease is known to occur between the ages of 10
and 14. However, it is clinically known that it can occur at almost any age from early infancy to the 9th decade of
life (Giwa et al., 2020). The concordance rate between monozygotic twins in type 1 diabetes is 25-50%. By that
means, it has been suggested that, alongside the genetics, environmental factors can also play a role (Haupt-
Jorgensen et al., 2017). Currently, it is not achievable to hinder the disease. Environmental factors also have not yet
been identified (Lund-Blix et al., 2019). HLA class II region, HLA-DR3-DQ2 and HLA-DR4-DQ8 haplotypes are
known to explain fifty precent genetic risk of the disease. The association between many environmental factors and
transformation from increased susceptibility to type 1 diabetes has been created. When it comes to these factors, it
can be said that; vaccines, toxins, physiologic stress, cow’s milk, and dietary gluten can be included (Haupt-
Jorgensen et al., 2018). In addition to these factors, anthropometric development, viruses, maternal age and weight,
ethnic origin, number of siblings, microbiota, geographical location and seasons can also be included (Giwa et al.,
2020). Even though, for gut microbiota, it has been thought that it has an essential share in type 1 diabetes’
pathogenesis, the causality relationship has not yet been established. It has been observed that there is a rise in
intestinal permeability and a decrease in bacteria which protects intestinal permeability in patients who have type 1
diabetes. Therefore, it has been thought that the interruption in the normal course for intestinal microbiota in
childhood disrupts the developing immune system. So that, it also may be a pathogenic factor (Haupt-Jorgensen et
al., 2018). Either type 1 diabetes’ development or islet autoimmunity’s development, dietary factors are also thought
to be involved. Many studies have been based on when certain foods are introduced during infancy and the amount
and frequency of consumption of certain foods during childhood (Johnson et al., 2021). Worldwide, wheat is the
staple food after corn and rice. This is why many studies have suggested that wheat in the diet is diabetogenic
(Gorelick et al., 2017). It is known that most of the children who develop type 1 diabetes before they reach 10 years
of age have seroconversion in the first two years of life. By that means, it has been suggested that early life exposures

might play an essential role in type 1 diabetes’ development. In the context of foods, these exposures have been
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evaluated through formula, cow's milk, breast milk, and cereal sources (Giwa et al., 2020). Recently, among newly
diagnosed patients, incidence of type diabetes has increased. Meanwhile, there is a decrease in the prevalence of
high-risk HLA haplotypes. This situation coincides with increasing factors such as the use of antibiotics, the
popularity of low fiber intake, and a high intake of gluten, suggesting that environmental factors may potentiate

autoimmunity in beta cells (Sargin et al., 2022).
4. Gluten

The endosperm storage tissues of wheat, barley and rye contain high amounts of gluten. Gluten is being assorted as
a prolamine which comprises polymeric glutenines and monomeric gliadins as chemically. And most gluten
components are known as hydrophobic amino acids, glutamine and proline. Having such structure, gluten resists to
complete the process of degrading by pancreatic, brush border and gastric enzymes (Haupt-Jorgensen et al., 2018).
Prolamins are not soluble in water, yet they are soluble in alcohol. Meanwhile, glutelins are not soluble in both
alcohol and water. The terms glutenin and gliadin refer to wheat's glutelin and prolamin fractions. Meanwhile, the
terms hordein, avenin, secalin refer to the prolamin fraction of barley, oats and rye respectively. Gluten is a general
term for the glutelin and prolamin fractions of barley, rye, wheat and sometimes for oats (Passali et al., 2020). When
gluten-related diseases are considered, the first and most common disease that comes to mind is celiac disease (Kutlu,

2019).
4.1. Gluten-Free Diet

The gluten-free diet is a lifelong elimination diet which replaces grains such as rye, wheat, barley, triticale, and
products derived from them with gluten-free grains such as corn, rice, millet, sorghum, teff, pseudo-grains such as
buckwheat, amaranth, psyllium, quinoa, and starchy foods such as potatoes and legumes. While oats are tolerated
by most diabetics on a gluten-free diet, there are some reports that a small number of diabetics develop reactions to
oats. Since contamination of oats with gluten-containing foods raises concern, the use of oats not labelled as ‘gluten-
free’ is not recommended (Altinok and Goksen, 2020). Deficiencies of some nutrients such as energy, protein,
dietary fiber, vitamins, and minerals may occur in gluten-free diet followers. Gluten-free diets should meet macro
and micronutrient requirements to prevent these deficiencies. It should also be balanced and feasible (Ulusoy and

Rakicioglu, 2019).
4.2. Gluten as an Environmental Risk Factor

Gluten's possible effects in type 1 diabetes’ development are uncertain. However, it has been considered that it may
create a more proinflammatory cytokine profile, alter the immune cell populations or causes gut microbiota's
dysbiosis (Lund-Blix et al., 2019). Gluten proteins found in rye, wheat and barley are thought to be more
immunogenic than other efficiently hydrolysed dietary proteins, as they are rich in proline and glutamine and are
therefore hydrophobic and resistant to intestinal degradation. At the same time, since the process leading to islet
autoimmunity is thought to start in fetal life, being exposed to gluten in prenatal period and type 1 diabetes'
development are considered to be associated with each other (Antvorskov et al., 2018). Type 1 diabetes and celiac

disease are both caused by T cells or autoantibodies that begin to effect on the cells, tissues, or molecules of the
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organism producing them. Such diseases can also be described as autoimmune diseases, and it is known that gluten
intake is important in celiac disease. This is why, it has been suggested that gluten intake might be essential in type
1 diabetes (Johnson et al., 2021). As known, there is evidence which suggests that gluten is affective on 3 cells. And
this evidence also suggests that gluten is affective on the other important and possible components which are
associated with type 1 diabetes' development. Such components include the gut permeability, innate and adaptive
immune system and pro-inflammation. On top of potentially activating the autoimmune response which can lead to
B cell islets’ destruction and to insulin production by that means, for gliadin, it is now known that it has reached to
the pancreas. This is thought to cause inflammation and B cell stress (Soderstrom et al., 2022). At the same time,
high-risk HLA molecules, which have also been mentioned among the genetic factors leading to type 1 diabetes, are
known to bind certain parts of glutenin or islet self-antigens and present them to antigen-responsive T cells.
Appropriate proinflammatory environment can cause autoimmune response and this can result with a destruction in
pancreatic beta cells or intestinal enterocytes (Goodwin et al., 2019). Complex mixture of various storage proteins
in wheat flour can be mentioned as glutenines, globulins, gliadins, and triticins. Among all these, a-gliadins are
known to have the most toxic epitopes. And these epitopes are associated with celiac disease. It has been thought
that wheat proteins are being engaged as a participant in the beginning of type 1 diabetes. However, it is still
uncertain whether wheat gluten or other wheat storage proteins are liable to be called to account as the primary cause
for the rise in increased rate of type 1 diabetes' beginning (Gorelick et al., 2017). Dietary gluten intake is thought to
increase over time due to gluten added to industrially baked bread, but there is very little data on its quantitative
effect (Norris et al., 2020). At the same time, gluten intolerance is known to potentiate dysbiosis as well as increased

endotoxin circulation, intestinal permeability, and systemic inflammation (Sargin et al., 2022).

5. Type 1 Diabetes, Gluten and Gluten-Free Diet

Dietary proteins such as gluten have been considered as a trigger in the development of type 1 diabetes. In a study
by Hakola et al. (2019), high intake of oats, dietary fiber, gluten, gluten-containing cereals were found to be related
to a rise for the risk of islet autoimmunity in children who have genetic susceptibility towards type 1 diabetes. In a
study by Lund-Blix et al. (2019), which aimed to investigate gluten intake, islet autoimmunity’s development and
type 1 diabetes’ progression, gluten intake of children at risk for the development of type 1 diabetes was monitored
and no relation between gluten intake and islet autoimmunity or a justification for reducing gluten intake between
1-2 years of age was found. In the same study, gluten to be introduced at <4 months of age was found to be related
to arise in the risk of progression from islet autoimmunity to type 1 diabetes compared to being introduced at 4-5.9
months of age. In a study conducted by Gorelick et al. (2017) on mice using modern wheat sources in diets and
alternative wheat sources that do not contain wheat and antigenic determinants which are related to type 1 diabetes,
a lower incidence of type 1 diabetes was observed in mice consuming alternative sources, suggesting that alternative
sources can be used to reduce the incidence of type 1 diabetes. Based on a study showing that intranasal gliadin
intake prevents autoimmune diabetes in diabetic and nonobese mice, Haupt-Jorgensen et al. (2017) conducted a
study to investigate whether bakers were exposed to intranasal gliadin intake during work and whether there was an

inverse association between this situation and type 1 diabetes. It has been considered that being exposed to gluten

113



AURUM SAGLIK BiLIMLERI DERGISI
AURUM JOURNAL OF HEALTH SCIENCES

Cilt 6, Say1 2 | Yaz 2024

Volume 6, No 2 | Summer 2024

in nasal mucosal way during work is related to lower rates of type 1 diabetes and that intranasal gliadin intake may
be an easy and safe approach to prevent type 1 diabetes in at-risk or prediabetic individuals. It has been considered
that the process leading to islet autoimmunity may start in fetal life (Antvorskov et al., 2018). In a study by
Antvorskov et al. (2018) examining the relationship between gluten exposure in the prenatal period and the
development of type 1 diabetes in children, it was concluded that for mothers to intake high gluten during pregnancy
might cause a rise in the risk of type 1 diabetes development in children. In a study by Lund-Blix et al. (2020), which
aimed to investigate the relation between maternal and child gluten intake and the development of type 1 diabetes
in children, pregnant women's gluten intake was not found to be related to type 1 diabetes’ development, but it was
stated that high gluten consumption by the children at a young age might lead to a rise in the risk of type 1 diabetes.
In a study by Johnson et al. (2021), which aimed to investigate the risk of islet autoimmunity and type 1 diabetes in
the offspring with maternal gluten consumption in the last stage of pregnancy, no association was found between
maternal gluten consumption and the risk of islet autoimmunity or type 1 diabetes development in the offspring.
Based on a study showing that a gluten-free diet during pregnancy improved autoimmune diabetes in offspring of
nonobese diabetic mice, Haupt-Jorgensen et al. (2018), in a study aiming to explain the mechanism behind the
protective effects of a gluten-free diet against diabetes, concluded that a gluten-free diet during pregnancy improved
the symptoms of celiac disease and autoimmune diabetes in offspring, reduced inflammation, there was no change
in beta cell volume, but an increase in the number of islets. While being effective particularly in the gut where it
affects the composition of the microbiota, gluten also has many effects on body. Gluten can increase intestinal
permeability and lead to enteropathy in type 1 diabetes. For food particles such as gliadin peptides to do not cross
the intestinal barrier and react on the gut, gluten-free diet reduces intestinal permeability. The gluten-free diet is also
thought to lead to a reduction in beta cell stress by reducing insulin release. And it is thought that such incidence
may preserve islet cell numbers, reduce insulitis, and improve type 1 diabetes (Haupt-Jorgensen et al., 2018). In a
study conducted by Kaur et al. (2020), which aimed to evaluate the effects that would occur in terms of
hypoglycaemia frequency, HbAlc level and insulin requirement when a gluten-free diet was given to patients with
type 1 diabetes, it was concluded that a decrease in hypoglycaemia attacks and better glycaemic control were
observed in patients with a gluten-free diet. In a study by Neuman et al. (2020) investigating the relationship between
a gluten-free diet and a possible decrease in beta cell capacity in children with recently diagnosed type 1 diabetes
mellitus who did not have celiac disease, it was found that a gluten-free diet maintained for more than one year was
associated with better HbA1c values and a prolonged period of partial remission. At the same time, there was a hint
of a slowdown in the decline in C-peptide values, but it was not possible to draw a definitive conclusion. Also, in a
study by Neuman et al. (2023), it was aimed to evaluate gluten-free diet's role in the changes which are related to
gut bacteriome composition and in its functional capacity, also it was aimed to evaluate gluten-free diet's role on
beta cell function. And it was found that the changes were not related to the rate of progress of beta cell capacity
loss. And it has been considered that the protective effect of gluten-free diet might be through some other ways. In
a study by Soderstrom et al. (2022), which aimed to evaluate whether a gluten-free diet would have a positive effect
on glycaemic control in children with type 1 diabetes and included a sample of 23 children, it was concluded that a
gluten-free diet had positive effects in terms of lower HbA1c levels and better glycaemic control. In a meta-analysis
and systematic review conducted by Burayzat et al. (2022), which aimed to evaluate whether a gluten-free diet had

an effect on body mass index and HbAlc in children and adolescents with type 1 diabetes and asymptomatic celiac
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disease, no significant effect of a gluten-free diet on body mass index or HbAlc level was found, but it was stated

that there may be a protective effect for other complications due to the pathology of both chronic diseases.

6. Conclusion

In this review article which aims to evaluate the possible effects of gluten on the development of type 1 diabetes,
potential mechanisms and various studies are presented. It is observed that better glycaemic control is achieved, the
balance in the gut microbiota is maintained, islet cells are protected, stress on beta cells is reduced, a less
inflammatory environment is created, and high gluten intake is related to an increased risk of type 1 diabetes.
However, there are also contrary conclusions. Considering the differences in research structures, limitations,
diversity, and insufficient knowledge on possible mechanisms, it doesn’t seem possible to make a definite conclusion
in this context. Since gluten-free diet may bring some nutrient deficiencies with itself, more studies are needed to
clearly reveal the possible mechanisms, effect status and results before making an inference. The literature should

be enriched by planning diverse and effective studies with larger samples.

CONFLICT OF INTEREST

The authors declare no conflict of interests.

References

Lund-Blix, N. A., Dong, F., Marild, K., Seifert, J., Baron, A. E., Waugh, K. C., Joner, G., Sterdal, K., Tapia, G.,
Stene, L. C., Johnson, R. K., Rewers, M. J., & Norris, J. M. (2019). Gluten Intake and Risk of Islet
Autoimmunity and Progression to Type 1 Diabetes in Children at Increased Risk of the Disease: The
Diabetes Autoimmunity Study in the Young (DAISY). Diabetes care, 42(5), 789-796.

https://doi.org/10.2337/dc18-2315

Haupt-Jorgensen, M., Holm, L. J., Josefsen, K., & Buschard, K. (2018). Possible Prevention of Diabetes with a

Gluten-Free Diet. Nutrients, 10(11), 1746. https://doi.org/10.3390/nul0111746

Johnson, R. K., Tamura, R., Frank, N., Uusitalo, U., Yang, J., Niinistd, S., Andrén Aronsson, C., Ziegler, A. G.,
Hagopian, W., Rewers, M., Toppari, J., Akolkar, B., Krischer, J., Virtanen, S. M., Norris, J. M., &

TEDDY Study Group (2021). Maternal food consumption during late pregnancy and offspring risk of

115



AURUM SAGLIK BiLIMLERI DERGISI
AURUM JOURNAL OF HEALTH SCIENCES

Cilt 6, Say1 2 | Yaz 2024
Volume 6, No 2 | Summer 2024

islet autoimmunity and type 1 diabetes. Diabetologia, 64(7), 1604—1612. https://doi.org/10.1007/s00125-
021-05446-y

Buschard K. (2022). The etiology and pathogenesis of type 1 diabetes - A personal, non-systematic review of
possible causes, and interventions. Frontiers in endocrinology, 13, 876470.

https://doi.org/10.3389/fendo.2022.876470

Giwa, A. M., Ahmed, R., Omidian, Z., Majety, N., Karakus, K. E., Omer, S. M., Donner, T., & Hamad, A. R. A.

(2020). Current understandings of the pathogenesis of type 1 diabetes: Genetics to environment. World

Jjournal of diabetes, 11(1), 13-25. https://doi.org/10.4239/wjd.v11.i1.13

Troncone, A., Affuso, G., Cascella, C., Chianese, A., Pizzini, B., Zanfardino, A., lafusco, D., & Diabetes Study
Group of Italian Society of Paediatric Endocrinology and Diabetology (2022). Prevalence of disordered
eating behaviors in adolescents with type 1 diabetes: Results of multicenter Italian nationwide study. The

International journal of eating disorders, 55(8), 1108—1119. https://doi.org/10.1002/eat.23764

Toni, G., Berioli, M. G., Cerquiglini, L., Ceccarini, G., Grohmann, U., Principi, N., & Esposito, S. (2017). Eating

Disorders and Disordered Eating Symptoms in Adolescents with Type 1 Diabetes. Nutrients, 9(8), 906.
https://doi.org/10.3390/nu9080906

Antvorskov, J. C., Halldorsson, T. L., Josefsen, K., Svensson, J., Granstrom, C., Roep, B. O., Olesen, T. H.,
Hrolfsdottir, L., Buschard, K., & Olsen, S. F. (2018). Association between maternal gluten intake and

type 1 diabetes in offspring: national prospective cohort study in Denmark. BMJ (Clinical research

ed.), 362, k3547. https://doi.org/10.1136/bmj.k3547

Gorelick, J., Yarmolinsky, L., Budovsky, A., Khalfin, B., Klein, J. D., Pinchasov, Y., Bushuev, M. A., Rudchenko,
T., & Ben-Shabat, S. (2017). The Impact of Diet Wheat Source on the Onset of Type 1 Diabetes Mellitus-

Lessons Learned from the Non-Obese Diabetic (NOD) Mouse Model. Nutrients, 9(5), 482.

https://doi.org/10.3390/nu9050482

116



AURUM SAGLIK BiLIMLERI DERGISI
AURUM JOURNAL OF HEALTH SCIENCES

Cilt 6, Say1 2 | Yaz 2024
Volume 6, No 2 | Summer 2024

Haupt-Jorgensen, M., Nielsen, E., Engkilde, K., Lerche, M., Larsen, J., & Buschard, K. (2017). Occupation with

grain crops is associated with lower type 1 diabetes incidence: Registry-based case-control study. PloS

one, 12(7), e0181143. https://doi.org/10.1371/journal.pone.0181143

Norris, J. M., Johnson, R. K., & Stene, L. C. (2020). Type 1 diabetes-early life origins and changing

epidemiology. The lancet. Diabetes & endocrinology, 8(3), 226-238. https://doi.org/10.1016/S2213-
8587(19)30412-7

Passali, M., Josefsen, K., Frederiksen, J. L., & Antvorskov, J. C. (2020). Current Evidence on the Efficacy of
Gluten-Free Diets in Multiple Sclerosis, Psoriasis, Type 1 Diabetes and Autoimmune Thyroid

Diseases. Nutrients, 12(8), 2316. https://doi.org/10.3390/nu12082316

Antvorskov, J. C., Halldorsson, T. L., Josefsen, K., Svensson, J., Granstrom, C., Roep, B. O., Olesen, T. H.,
Hrolfsdottir, L., Buschard, K., & Olsen, S. F. (2018). Association between maternal gluten intake and

type 1 diabetes in offspring: national prospective cohort study in Denmark. BM.J (Clinical research

ed.), 362, k3547. https://doi.org/10.1136/bmj.k3547

Soderstrom, H., Cervin, M., Dereke, J., Hillman, M., Tiberg, 1., Norstrom, F., & Carlsson, A. (2022). Does a
gluten-free diet lead to better glycemic control in children with type 1 diabetes? Results from a feasibility

study and recommendations for future trials. Contemporary clinical trials communications, 26, 100893.

https://doi.org/10.1016/j.conctc.2022.100893

Goodwin G. (2019). Type 1 Diabetes Mellitus and Celiac Disease: Distinct Autoimmune Disorders That Share

Common Pathogenic Mechanisms. Hormone research in paediatrics, 92(5), 285-292.

https://doi.org/10.1159/000503142

Sargin, P., Roethle, M. F., Jia, S., Pant, T., Ciecko, A. E., Atkinson, S. N., Salzman, N. H., Teng, R. J., Chen, Y.
G., Cabrera, S. M., & Hessner, M. J. (2022). Lactiplantibacillus plantarum 299v supplementation
modulates B-cell ER stress and antioxidative defense pathways and prevents type 1 diabetes in gluten-free

BioBreeding rats. Gut microbes, 14(1), 2136467. https://doi.org/10.1080/19490976.2022.2136467

117



AURUM SAGLIK BiLIMLERI DERGISI
AURUM JOURNAL OF HEALTH SCIENCES

Cilt 6, Say1 2 | Yaz 2024
Volume 6, No 2 | Summer 2024

Hakola, L., Miettinen, M. E., Syrjili, E., Akerlund, M., Takkinen, H. M., Korhonen, T. E., Ahonen, S., Ilonen, J.,
Toppari, J., Veijola, R., Nevalainen, J., Knip, M., & Virtanen, S. M. (2019). Association of Cereal,
Gluten, and Dietary Fiber Intake With Islet Autoimmunity and Type 1 Diabetes. JAMA

pediatrics, 173(10), 953-960. https://doi.org/10.1001/jamapediatrics.2019.2564

Lund-Blix, N. A., Tapia, G., Marild, K., Brantsaeter, A. L., Njolstad, P. R., Joner, G., Skrivarhaug, T., Sterdal, K.,
& Stene, L. C. (2020). Maternal and child gluten intake and association with type 1 diabetes: The
Norwegian Mother and Child Cohort Study. PLoS medicine, 17(3), e1003032.

https://doi.org/10.1371/journal.pmed. 1003032

Kaur, P., Agarwala, A., Makharia, G., Bhatnagar, S., & Tandon, N. (2020). EFFECT OF GLUTEN-FREE DIET
ON METABOLIC CONTROL AND ANTHROPOMETRIC PARAMETERS IN TYPE 1 DIABETES
WITH SUBCLINICAL CELIAC DISEASE: A RANDOMIZED CONTROLLED TRIAL. Endocrine
practice : official journal of the American College of Endocrinology and the American Association of

Clinical Endocrinologists, 26(6), 660—667. https://doi.org/10.4158/EP-2019-0479

Neuman, V., Pruhova, S., Kulich, M., Kolouskova, S., Vosahlo, J., Romanova, M., Petruzelkova, L.,
Obermannova, B., Funda, D. P., Cinek, O., & Sumnik, Z. (2020). Gluten-free diet in children with recent-
onset type 1 diabetes: A 12-month intervention trial. Diabetes, obesity & metabolism, 22(5), 866—-872.

https://doi.org/10.1111/dom.13974

Burayzat, S., Elsahoryi, N., Freitekh, A., Alzoubi, O., Al-Najjar, R., & Tayyem, R. (2022). Does a Gluten-Free
Diet Affect BMI and Glycosylated Hemoglobin in Children and Adolescents with Type 1 Diabetes and
Asymptomatic Celiac Disease? A Meta-Analysis and Systematic Review. Children (Basel,

Switzerland), 9(8), 1247. https://doi.org/10.3390/children9081247

Haupt-Jorgensen, M., Larsen, J., Josefsen, K., Jorgensen, T. Z., Antvorskov, J. C., Hansen, A. K., & Buschard, K.
(2018). Gluten-free diet during pregnancy alleviates signs of diabetes and celiac disease in NOD mouse

offspring. Diabetes/metabolism research and reviews, 34(4), €2987. https://doi.org/10.1002/dmrr.2987

118



AURUM SAGLIK BiLIMLERI DERGISI
AURUM JOURNAL OF HEALTH SCIENCES

Cilt 6, Say1 2 | Yaz 2024
Volume 6, No 2 | Summer 2024

Infante, M., Ricordi, C., Sanchez, J., Clare-Salzler, M. J., Padilla, N., Fuenmayor, V., Chavez, C., Alvarez, A.,
Baidal, D., Alejandro, R., Caprio, M., & Fabbri, A. (2019). Influence of Vitamin D on Islet
Autoimmunity and Beta-Cell Function in Type 1 Diabetes. Nutrients, 11(9), 2185.

https://doi.org/10.3390/nul1 1092185

Carkgt, N. S., Ozsoy, S. A. (2020). izmir Ilinde Takip Edilen Tip 1 Diyabetli Cocuklarin Epidemiyolojik
Ozelliklerinin Incelenmesi. KOC UNIVERSITESI HEMSIRELIKTE EGITIM VE ARASTIRMA DERGISI,

17(1):24-31 doi:10.5222/HEAD.2020.024

DiMeglio, L. A., Evans-Molina, C., & Oram, R. A. (2018). Type 1 diabetes. Lancet (London,

England), 391(10138), 2449-2462. https://doi.org/10.1016/S0140-6736(18)31320-5

Atik Altinok, Y., & Goksen, D. (2020). Tip 1 Diyabet ve Colyak Hastalig1 Birlikteligi: Olgu Sunumu. Beslenme ve

Diyet Dergisi, 48(3), 119-125. https://doi.org/10.33076/2020.BDD. 1431

Ozkan, N., Kurtbeyoglu, E., Aslan Géniil, B., & Caferoglu, Z. (2022). Tip 1 Diyabet, Colyak ve Besin Alerjisi
Birlikteliginde Tibbi Beslenme Tedavisi: Pediatrik Olgu Sunumu. Beslenme ve Diyet Dergisi, 50(2), 110—

117. https://doi.org/10.33076/2022.BDD.1651

Ertem, G. S., Ergiin, S., Ozyazicioglu, N. (2021). Tip 1 Diyabetli Cocuk ve Addlesanlarda Metabolik Kontrol.

YOBU Saglik Bilimleri Fakiiltesi Dergisi. YOBU Saglik Bilimleri Fakiiltesi Dergisi, 2(1):28-37

Kutlu, T. (2019). Gluten-free diet: is it really always beneficial? Turk Pediatri Ars, 54(2): 73-7. DOI:

10.14744/TurkPediatriArs.2019.82609

Ulusoy, H. G., & Rakicioglu, N. (2019). Glutensiz Diyetin Saghk Uzerine Etkileri. Beslenme ve Diyet

Dergisi, 47(2), 87-92. https://doi.org/10.33076/2019.BDD. 1026

Yau, M., Maclaren, N. K., Sperling, M. A. Etiology and Pathogenesis of Diabetes Mellitus in Children and
Adolescents. 2021 Jun 19. In: Feingold, K. R., Anawalt, B., Boyce, A., Chrousos, G., De Herder, W. W_,
Dhatariya, K., Dungan, K., Hershman, J. M., Hofland, J., Kalra, S., Kaltsas, G., Koch, C., Kopp, P.,

Korbonits, M., Kovacs, C. S., Kuohung, W., Laferrére, B., Levy, M., McGee, E. A., McLachlan, R.,

119


https://doi.org/10.3390/nu11092185

AURUM SAGLIK BiLIMLERI DERGISI
AURUM JOURNAL OF HEALTH SCIENCES

Cilt 6, Say1 2 | Yaz 2024
Volume 6, No 2 | Summer 2024

Morley, J. E., New, M., Purnell, J., Sahay, R., Singer, F., Sperling, M. A., Stratakis, C. A., Trence, D. L.,

Wilson, D. P, editors. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000—. PMID:
29714936

Sapra, A., Bhandari, P., Wilhite (Hughes), A. Diabetes Mellitus (Nursing). [Updated 2022 Jun 26]. StatPearls

[Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan.

Neuman, V., Pruhova, S., Kulich, M., Kolouskova, S., Vosahlo, J., Romanova, M., Petruzelkova, L., Havlik, J.,

Mascellani, A., Henke, S., Sumnik, Z., & Cinek, O. (2023). Changes in the gut bacteriome upon gluten-

free diet intervention do not mediate beta cell preservation. Diabetologia, 66(1), 241-246.

https://doi.org/10.1007/s00125-022-05805-3

120



