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Abstract

The human digestive tract contains a large number of gut microbiota. Where the composition of the bacteria is influenced
by various factors, ranging from geographical differences, to various other factors. The gut microbiota plays an important
role not only in the stability of digestive function, but also in immune function, hormones, and metabolic homeostasis.
Recent research results indicate that there is an autoimmune process that occurs after bacterial infection, where the
mechanism involves molecular mimicry, epitope distribution, bystander activation, and cryptic antigens. The condition of
dysbiosis has been associated with various gastrointestinal disorders and systemic disorders, one of which is in the group of
autoimmune diseases. Increased intestinal permeability causes the flow of toxins, antigens, and bacterial metabolites from
the intestine into the blood vessels. Where this condition is a hypothesis of the initiation process of autoimmune thyroid
disease. A balance between protective reactions and tolerance is required to maintain intestinal homeostasis. Changes in this
balance can cause auto-aggressive disturbances triggered by differences in the composition of the microbiota. The
deiodinase enzyme is an important factor in thyroid hormone metabolism. Several microbes were identified as regulators of
certain enzymes involved in iodothyronine metabolism. Autoimmune thyroid disease and gut microbiota have a potential
relationship which, if further investigated, could be the future of autoimmune thyroid disease therapy.
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Introduction

The human digestive tract contains a large number of gut microbiota. The gut microbiota are bacteria,
viruses, and fungi M. Where 70% of 1013 microbes throughout the human body are normal flora in the digestive
tract [, Most of the bacteria living in the human intestine generally consist of Bacterioidetes, Firmicutes,
Actinobacteria, Proteobacteria, and Verrucomicrobia Bl Where the composition of the bacteria is influenced by
various factors, ranging from geographical differences, to various other factors, such as the condition of the
fetus in the womb ™, birth procedures, the way the mother breastfeeds the baby [, the food consumed, the use
of antibiotics and others drugs, genetic factors, environmental factors, and the disease ©l, I). The composition
of the microbiota reaches a composition similar to that of adults in general at around three years of age, although
the composition can still change when influenced by factors as previously mentioned [,

The gut microbiota plays an important role not only in the stability of digestive function, butalso in immune
function, hormones, and metabolic homeostasis €. When viewed in more depth, the microbiota is the basis for
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the formation of Gut Associated Lymphoid Tissue (GALT) . Where GALT is a component of the large
lymphoid system and contains more than 70% of the immune system. Recent research results indicate that there
is an autoimmune process that occurs after bacterial infection, where the mechanism involves molecular
mimicry, epitope distribution, bystander activation, and cryptic antigen 17,

Dysbiosis is a condition in which the composition of pathological intestinal microbes is excessive, the
concentration of normal flora is reduced, and the variety of microbes is decreasing %, This condition has been
associated with various gastrointestinal disorders and systemic disorders, one of which is in a group of
autoimmune diseases, such as multiple sclerosis 2, rheumatoid arthritis %, systemic lupus erythematosus 4],
and type 1 diabetes M€l However, even so, the relationship between autoimmune thyroid disease and
dysbiosis conditions is still rarely studied, so the aim of this article is to review various research evidence that
may indicate a potential relationship between the gut microbiota and autoimmune thyroid disease.

Relationship between Autoimmune Thyroid Disease and Gut Microbiota

As previously mentioned, the intestinal tract is an important aspect for the homeostasis and metabolism of
nutrients, molecules, drugs, and hormones related to thyroid function, such as iodothyronine, both exogenous
and endogenous 1, In mice as well as in humans, the intestine is a large part of the immune system, even the
intestine contains more immuno-globulin secreting cells compared to lymphoid organs [8. An interesting
finding showed that in Hashimoto Thyroiditis patients there were ultrastructural morphological changes in the
distal part of the duodenal enterocytes, where there were variations in the thickness of the microvillus and an
increase in the spacing between adjacent microvilli under transmission electron microscopy %, These patients
were found to have a “leaky gut” condition on gut permeability evaluation with the lactulose/mannitol test,
compared to the control group [*°, The increase in intestinal permeability causes a flow of toxins, antigens, and
bacterial metabolites from the intestine to the blood vessels. Where this condition is a hypothesis of the initiation
process of thyroid autoimmune disease %,

In contrast side, intestinal homeostasis requires a balance between defence mechanisms and tolerance. This
ability is controlled by antigen-presenting cells, which evolved alongside with microbiota and finally
established the capacity to distinguish between infections and normal flora 24, In germ-free mice, the absence
of microbial stimuli leads in a major immaturity of the immune system. Other cells (neutrophils, macrophages,
and natural killers) similarly contribute to innate immunity, and it was shown that germ-free mice were lacking
in both quantity and/or function 2. In this mouse model, balance of adaptive immunity is also compromised,
as shown by a substantial decrease in intestinal B cells and reduced immunoglobulin synthesis. In addition, the
T-cell subsets likely to be composed of Th2 cells [?2, These alterations may result in auto-aggressive diseases
induced by microbiota composition variations. Finding comparable physical and functional abnormalities to the
intestinal barrier in individuals with type 1 diabetes %1 and autoimmune thyroiditis [ was of special interest
in humans. This supports the concept that chronic lymphocytic thyroiditis is caused by a pathogenetic process
linked to alterations in intestinal permeability and dysbiosis [,

In fact, the deiodinase enzyme is a crucial component of the thyroid hormone metabolic pathway. In which
the function of deiodinase enzymes 2 and 3 is highly correlated with that found in the human gut. Consequently,
the amounts of T3 as well as other hormones are based on intestinal circumstances, which are regulated by gut
bacteria. Several microorganisms have been discovered as regulators of iodothyronine metabolism-related
enzymes. Furthermore, the gut bacteria may bind thyroid hormone particularly 24 251 Il The mechanisms of
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glucuronide conjugation and conjugation through sulphate groups are crucial for iodothyronine metabolism
within the liver. Conjugation through sulphate groups increases the quantity of deiodinase's inactive metabolite,
while glucuronide conjugation generates substantial quantities of T4 that are released further into gut lumen via
the biliary system [, The majority of glucuronidase action is produced by bacteria 7). Through the
hepatoenteric cycle 28, T4, the inactive variant of thyroid hormone, re-enters the systemic circulation and
increases iodothyronine levels. That process is a major bottleneck for the balance of thyroid hormones in rats
[281 put the precise function of deconjugated thyroxine is unknown.

The most prevalent form of hyperthyroidism, which is Graves’ disease, with an incidence of 20 to 50
instances per 100,000 people per year, have a peak age of 30 to 50 ?°. There have been thorough descriptions
of epigenetic and also genetic risk susceptibility in this condition, including susceptibility genes that include
thyroglobulin and TSH receptor, which is thyroid specific genes, and other key genes that also contribute to
control of the immune system %, Several endogenous variables, such as excess iodine, poor levels of vitamin
D, smoking, medicines (a-interferon, alemtuzumab) B2 also infections Y, are related with an increased
chance of developing Graves' disease. In addition, Hepatitis C, H. pylori, and Y. enterocolitica have been
implicated within the development of Graves' disease. Using molecular mimicry, an in silico research
investigated the potential involvement of infection in inducing thyroid autoimmunity. The scientists discovered
a significant level of similarity between the thyroid antigens and amino acid sequences of microbial proteins
1331 Several species come under the genera Lactobacillus and Bifidobacterium, including a number of
commensal bacteria and even probiotics %1, have been characterized as having the potential for cross-reactivity
owing to TSH receptor similarity.

Hashimoto's thyroiditis represents the most prevalent autoimmune condition, affecting five percent of the
global population [, The genesis of Hashimoto’s thyroiditis is based on the interplay among genetic background
susceptibility also both endogenous and environmental trigger factors, as described in Graves' disease. The
Hashimoto's thyroiditis-related polymorphism was identified in genes encoding immune proteins implicated in
particular stages . The pathophysiology of Hashimoto's thyroiditis should entail environmental variables in
addition to endogenous elements. These environmental variables include excessive iodine intake, -interferon
and antiretroviral medication, and infection with hepatitis C B4, An imbalance among anti-inflammatory and
also pro-inflammatory processes might initiate autoimmunity of the thyroid [©°-[361,

Conclusion

Autoimmune thyroid disease and gut microbiota have a potential relationship which, if further investigated,
could be the future of autoimmune thyroid disease therapy. The gut microbiota can influence the morphology
of the gut itself and ultimately influence thyroid hormone function. Impaired intestinal permeability can be
another cause that affects thyroid hormone function. Furthermore, the gut microbiota becomes an important
factor in the development of the immune system, so that disturbances in the balance of the gut microbiota can
trigger auto-aggressive disorders that lead to autoimmune thyroid disease. The deiodinase enzyme, which is an
important factor in thyroid hormone metabolism, can also be influenced by the gut microbiota. Where the most
common autoimmune thyroid disease, Graves' disease and Hashimoto's thyroiditis both have links with the
balance of the gut microbiota.
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