
816 
 

Litwińczuk Michał, Szydełko Joanna, Szydełko Magdalena. The role of gut microbiota in patients with autoimmune thyroid diseases 

– current status and future perspectives. Journal of Education, Health and Sport. 2019;9(9):816-827. eISNN 2391-8306. DOI 

http://dx.doi.org/10.5281/zenodo.3460391 

http://ojs.ukw.edu.pl/index.php/johs/article/view/7506 

 

 

 

 

 
The journal has had 5 points in Ministry of Science and Higher Education parametric evaluation. § 8. 2) and § 12. 1. 2) 22.02.2019. 

© The Authors 2019; 

This article is published with open access at Licensee Open Journal Systems of Kazimierz Wielki University in Bydgoszcz, Poland 

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, 

provided the original author (s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike. 

(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the work is properly cited. 

 

The authors declare that there is no conflict of interests regarding the publication of this paper. 

 

Received: 25.08.2019. Revised: 31.08.2019. Accepted: 22.09.2019. 

 

 

 

The role of gut microbiota in patients with autoimmune thyroid 

diseases – current status and future perspectives 

 

Michał Litwińczuk1a, Joanna Szydełko1b, Magdalena Szydełko2c 

 

1Department of Endocrinology, Medical University of Lublin, Poland 

2Medical Student, I Faculty of Medicine with Dentistry Division, Medical University of Lublin, 

Poland 

a mlitwinczuk405@gmail.com, ORCID ID: https://orcid.org/0000-0002-4086-6779 

b jszydelko@interia.pl, ORCID ID: https://orcid.org/0000-0003-3744-9058 

c mszydelko@interia.pl, ORCID ID: https://orcid.org/0000-0001-6216-9934 

 

Corresponding author: 

Michał Litwińczuk 

Department of Endocrinology 

Jaczewskiego 8 Street 

20-954 Lublin, Poland 

phone: +48 81 72 44 668 

e-mail: mlitwinczuk405@gmail.com 

 

Abstract 

Introduction: Autoimmune diseases constitute a significant clinical problem, due to the 

increasing incidence, that is why the potential causes that determine their occurrence are sought. 

Intestinal microbiota greatly outnumber the all of human body’s cells. Its metabolic activity and 
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disorders in the structure, resulting from, for example, antibiotic therapy, lead to homeostasis 

dysregulation, and in this way gain a new meaning in the etiology of autoimmune diseases. 

Aim of the study: This article summarizes the current knowledge about gut microbiota in 

patients with autoimmune thyroid diseases as well as discussed the alterations in the gut 

microbiota and their potential relationship with thyroid cancer. 

Description of knowledge: The analyzed scientific literature revealed a relationship between 

the occurrence of autoimmune diseases and intestinal flora disorders. It is believed that the 

microbiota that colonized the entire human body, due to diversity, co-formation of the intestinal 

barrier, its own metabolic activity and participation in many metabolic processes, plays an 

important role in regulating the immune system functioning. Many data indicate, that the 

changes in the composition of the intestinal flora in many autoimmune diseases can also be 

influenced by individual factors, environmental conditions, genetic predisposition, and diet.  

Conclusions: Gut microbiota is an important element of the immune system and due to the 

demonstrated changes in its composition in various disease processes and its significant effects 

on metabolism, the researchers are still underway to clarify all pathogenetic mechanisms of 

microbiota influencing human homeostasis. Therefore, further studies are required to determine 

the effect of microbiota and its role in the pathogenesis of autoimmune diseases. 
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Introduction 

 Microbiota, which consists of numerous different microorganisms, including bacteria, 

viruses, archea, fungi colonizing our bodies, is dominated by bacteria and plays an important 

role in the individual life of each person [1]. According to scientific sources, the average number 

of all bacteria in a person is estimated at 39 trillion and exceeds the number of cells building 

the body of an adult [1]. It is worth noting that the above organisms are metabolically active 

and it is assumed that 20% of all metabolites present in blood are derived from commensal 

bacteria [1]. To the best of current knowledge, it is considered that the total intestinal bacteria 

mass is estimated approximately 1,5-2 kg [2], consisting of  2000 species, in which there are 

mainly Firmicutes and Bacteroides [1]. They play a very immensely role in proper functioning 

of immune system. 
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 In the context of the analyzed links between bacterial flora disorders and the occurrence 

of autoimmune diseases, gut microbiota has special significance, due to the metabolic activity 

of microorganisms. As everyone knows, the intestine is the largest human immune system, 

consisting of subsequent lymphoid structures: lymphatic tissue, called Gut Associated 

Lymphatic Tissue (GALT), which is organized in the Payer’s patches, lamina propria, the 

epithelium layer and gut microbiota, which is an essential integral component of the above-

mentioned structures [1,3]. The basic defense function is a mechanical barrier, which is formed 

by epithelium cells. Intestinal epithelial cells are integrated with each other by tight junctions 

(TJs) and adherens junctions and also junctional adhesion molecules [1]. Tight junctions are 

multiparticulates protein complexes, among which we distinguish claudins, occludins, and 

junctional adhesion molecules [1]. An important function of gut barrier is played by the goblet 

cells, which secrete glycoproteins, both inside and outside the intestinal lumen, and interact 

with potentially pathogenic bacteria [1]. Furthermore, epithelial cells can secrete defensin, 

cathelicidins and C-type lectins, the importance of which cannot be overlooked in immune 

system [1]. 

 Also, there is another defense system in addition to the mechanical barrier, which is 

represented by the lymphatic system. A noteworthy fact is that the GALT normally protects the 

naturally occurring intestinal flora against the effects of external pathogenic microorganisms, 

and separates immune cells from the microbiota. It is worth mentioning, that if it is composed 

of proper bacterial flora, it can inhibit the adhesion of pathogenic microorganisms to the 

intestinal epithelium, supported by dendritic cells as well as IgA antibodies produced by the 

cells of the immune system [3]. However, when the GALT is damaged as a result of the disease 

process, it becomes permeable to many pathogens and its own microbiota, which interacts with 

the lymphatic system. It can provide to the activation of the immune system, which lead to the 

formation of antibodies and subsequent to the inflammatory process [3]. The aforementioned 

pathomechanism is considered as one of the possible cause of autoimmune diseases resulting 

from cross-reactions of antibodies with their own tissues, due to the structural similarity to 

bacterial antigens. Moreover, in some cases it may lead to thyroiditis, inflammation, which 

etiology has not been established, and for which changes in microbiota may be responsible [3]. 

The significant clinical fact is that the ulcerative collitis can coexist on the path of various 

pathomechanisms, with thyroid dysfunction, such as Hashimoto’s and Grave’s diseases (GD), 

which are presented below [26].  

 However, there is still the lack of data showing unequivocally the effect of microbiota 

on various immune processes. 
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Aim of the study 

The aim of this review was to present the role of gut microbiota in patients with autoimmune 

thyroid diseases, such as Hashimoto’s and Graves’ diseases. Moreover, we also discussed the 

current knowledge about the potential effect of microbiota on the metabolism of iodine, thyroid 

hormones, and thyroid enzymes activity as well as the effect of microbiota composition on 

iodine treatment. 

 

Materials and methods 

The available literature was subjectively selected due to its usefulness in showing clinical 

approach to the role of gut microbiota in patients with autoimmune thyroid diseases. 

Furthermore, data which reveals inconsistency in results was shown as well. Eligible articles in 

English obtained from the EBSCO and the PubMed database have been analyzed using key 

words in various combinations: Hashimoto’s disease, Graves’ disease, gut microbiota, immune 

system. 

 

Description of knowledge 

 Nowadays, with the advancement of science, diseases, which etiology could not be 

determined, especially the ones with an autoimmune background, in the light of today's 

research, are strongly suspected to be caused by disorders of the bacterial flora, which plays a 

crucial role in the mechanisms of immunity. Microbiota constitutes an immensely significant 

issue in proper immune system function [4]. 

 Intestinal bacteria can modulate the functioning of the immune system by the secretion 

of metabolites, including short-chain fatty acids (SCFAs), as a result of the fermentation of non-

digestible carbohydrates, such as cellulose or inulin. They are processed in organic acids- 

butyrate as an energy substrate, and acetate or propionate are used for gluco- and lipogenesis 

[1]. SCFAs together with thyroid hormones may also, induce the enterocyte differentiation and 

enhance intercellular tight junctions [5]. If any alterations occur in composition of gut 

microbiota, some pathogenic mechanisms as like as receptors stimulation, modification of 

proteins structure and increasing in Th2 helper cell levels may appear, that finally lead to 

intercellular junctions damage, and then to many changes, including metabolic disorders [5]. 

Microbiota can affect thyroid functions at many levels through various mechanisms [5]. Some 

authors suggested that alterations in the composition of the intestinal microbiota can cause 

autoimmune thyroid diseases, both Hashimoto’s and Grave’s diseases, However, not only the 

microbiota itself can affect the functioning of the thyroid gland, but also the environmental 



820 
 

factors, eating habits, age, and sex with a great importance can influence on the microorganisms 

[5,23]. 

Immunological pathways leading to the activation of autoimmune diseases are potentially 

associated with the microbial metabolism. In the analyzed literature, the study on the animal 

model that involving the administration of butyric acid, revealed increased production of IL-10 

and IL-12 cytokines due to the stimulation of Treg lymphocytes with simultaneous decreased 

collection of IL-17 and IL-23, reduced the nuclear factor-kappa B (NF-kB) levels, proteins that 

have an impact on inflammatory response, and decreased production of inflammatory factors 

inducing IL-6 and tumor necrosis factor (TNF-alpha) [1]. 

 The significant role in pro-inflammatory process plays IL-17, which is produced by 

subpopulation of CD4+ lymphocytes, Th17 lymphocytes. They are responsible for the 

development of many inflammatory processes, primarily autoimmune diseases: thyroid 

diseases, type 1 diabetes, rheumatoid arthritis, multiple sclerosis, tick-borne disease, and 

systemic lupus erythematosus [28]. IL-17 induces releasing of inflammatory reaction mediators 

from macrophages, fibroblasts and epithelial cells [6]. That is why, novel drugs were invented 

to neutralize pathological effect of above-mentioned interleukin, such as monoclonal antibodies 

(secukinumab, ixekizumab and bimekizumab) and biologic agent inhibitors of IL-17 receptor 

– brodalumab as well [6].  

 In the case of Hashimoto's disease, it is suggested that thiamine supplementation plays 

an important role in reducing the symptoms of fatigue. Its bioavailability increases the intestinal 

microflora by the improving the functioning of enzymes or intracellular transport, what was not 

observed in individuals, who were treated with levothyroxine [3].  

 Heat shock proteins (HSP) belong to family of chaperone proteins that stabilize the 

structure of proteins and play an important role in presenting antigens by transporting peptide 

antigens to the class I and class II molecules of the major histocompatibility complexes [3]. 

Recent data showed, that the concentration of HSP 60 was increased in the blood of patients 

with Hashimoto’s disease and its presence has been demonstrated in both thyreocytes and 

oncocytes in thyroid tissue [3]. Moreover, HSP 60 protein has some structural similarities to 

thyroglobulin (TG) and thyroid peroxidase molecules (TPO). Both anty-TG and anty-TPO 

antibodies can cross-react with above-mentioned molecules [3]. 

 

Cross-talk between gut microbiota and thyroid hormones in Hashimoto’s disease 

Hashimoto’s thyroiditis is a chronic lymphocytic thyroiditis, caused by production of 

autoantibodies against thyroid peroxidase (TPO) and thyroid globulin (Tg), and infiltration of 
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the thyroid gland by lymphocytes, which provide to hypothyroidism correlated with a typical 

ultrasound image [7,23,25,27]. The recent study evaluated fecal samples from 50 patients with 

Hashimoto’s disease and 27 healthy individuals demonstrated the relationship between 

Hashimoto’s disease and dysbiosis [7]. This study revealed that patients with thyroid 

dysfunction, have greater gut microbiota diversity and multiplicity than healthy individuals, but 

without any significant titer [7]. In this research, the greater levels of Firmicutes with decreased 

Bacteroides species was also found in sick patients compared to healthy individuals. To the best 

of our knowledge, the Firmicutes to Bacteroides ratio is representative for healthy status [7]. 

 

Potential effect of microbiota on the metabolism of iodine, thyroid hormones and thyroid 

enzymes activity 

In many studies performed so far, it has been proved that the proper functioning of thyroid 

hormones depends on many mechanisms based on the enzymes, ionic pumps, transporters 

activity, regulated by thyroid hormones and bioavailability of iodine as well as selenium [8-

10]. 

For many years, the effect of microbiota on the absorption of micronutrients was sought, which 

was proved in the study on rat model. It showed the reduced uptake of radioiodine in rats before 

the inception of antibiotic therapy compared to the state after treatment with that therapy 

(kanamycin) in remote observation lasting up to 72 days after treatment [8]. However, clinical 

trials conducted in patients with short bowel syndrome, fed parenterally, did not confirm the 

reduction in urinary iodine excretion beside to control group [8].  So far, there is no 

unambiguous data indicating the relationship between microbiota and iodine absorption. 

The other micronutrient, selenium is greatly important for the proper functioning of the thyroid 

gland. There are known, both organic-selenomethionine and selenocysteine as well as the 

inorganic chemical compounds. The absorption of selenium takes place in the duodenum and 

cecum. It occurs that the concentration of selenium per gram of tissue in the thyroid gland is 

the highest of the whole body [8]. There is more scientific evidences for the relationship 

between the composition of the intestinal microbiota and selenium bioavailability compared to 

another elements [8]. This micronutrient is a component of selenoprotein enzymes, such as 

glutathione peroxidase, which plays a role in peripheral metabolism of thyroid hormones [8]. 

 What is more, it is estimated that a quarter of bacteria possesses the genes encoding 

selenoproteins. Some of them, even potentially pathogenic, such as Escherichia coli, Clostridia 

or Enterobacteria are commonly found in the digestive tract [8]. One of the recent study 

revealed a competition for the selenomethionine, between the microbiota and the host. It is 
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known, that selenomethionine is used as a substrate for metabolic processes by intestinal 

inhabitants, resulting in reduced selenium bioavailability and decreased expression of above-

mentioned enzymes [8]. 

Another important function of intestinal microbiota is participation in the deconjugation of 

iodothyrosins as well as T3 reabsorption, that lead to the complementation of the reserve for 

hormone synthesis as a consequence, especially in patients with deiodinase and selenium 

deficiency [8, 11]. 

 

SIBO and its association with hypothyroidism and levothyroxine therapy 

SIBO (small intestinal bacterial overgrowth) is commonly defined as an increase in the number 

of bacteria in gastrointestinal tract, however, its etiopathogenesis is still unclear. It is suspected, 

that impaired motor capabilities may affect the dysregulation of the protective role of immune 

mechanisms and structural irregularities. The relationship between hypothyroidism treated with 

levothyroxine and SIBO is well known. Nevertheless, the mechanisms, which will explain the 

association with hypothyroidism and the levothyroxine therapy effect to the development of 

SIBO are not fully understood [12]. 

The recent studies suggest, that microbiota is important for the etiopathogenesis of fibromyalgia 

by affecting to the thyroid hormone metabolism, but further researches concerning the above 

subject are necessary [13]. 

 

Cross-talk between gut microbiota and thyroid hormones in Grave’s disease 

Graves' disease is one of the most common cause (60-90% of all cases) of hyperthyroidism, 

which occurs due to the presence of autoimmune dysregulation associated with the induction 

of antibody secretion, directed against the TSH receptor [14]. This disease most often appears 

in the age of 30 to 60 years, with about 1-2 cases per 1,000 population per year in England, and 

more often affecting women than men [15]. 

The most common extra-thyroidal clinical manifestation of Grave’s disease is Grave’s 

orbithopathy (GO), which occurs in 20.1% of patients with GD as at least one or more of the 

typical symptoms, such as periorbital edema, eyelid retraction, proptosis, conjunctival redness 

and strabismus [14-15,22]. 

It is generally known, that the genetic predisposition, the mutation in the AIRE (autoimmune 

regulator) gene, which causes the loss of self-recognition ability as well as polymorphism of 

the gene encoding the protein tyrosine phosphatase non-receptor type 22 (PTPN 22), lymph 
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dysfunction, environmental factors, smoking, sex, drugs, humoral or viruses factors and gut 

microbiota play the role in the etiology of GO [15]. 

According to the current knowledge, the development of GD induced by Yersinia enterocolitica 

(YE) is permissible by its porins and may cause the induction of B cells, which leads to the 

production of cross-reactive antibodies to the TSH receptor [15]. 

Helicobacter pylori (HP) is another pathogen, that is important in GD etiopathogenesis. The HP 

infection can lead to gastritis, especially in genetically predisposed individuals with the 

negative expression of HLA-DQ1A1 0201 gene and the positive one of HLA-DQA1 0501 gene, 

with coexisting overexpression of cytotoxin-associated gene A antigen (CagA) [15]. 

Moreover, neurotoxin produced by Clostridium botulinum is the other factor, which can induce 

GD on the basis of immunological mimicry – the homology in HLA-DR3 and/or HLA-DR7 

regions with thyroid autoantigens [15]. 

Furthermore, Shi TT. et al. suggested that patients with GO, have more often a disrupted 

proportion between several strains of bacteria. It is characterized by an increase in population 

of Bacteroides with reduced numbers of Firmicutes compared to healthy individuals. The 

patients with GO more frequently have a predominance of Prevotellace versus Blautia, 

Fusicatenibacter, Butyricicocus, Anaerostipes and Collinsella, whose levels are significantly 

lower [16]. 

The detection of the V3 region of the 16 r3NA region by using real-time PCR revealed, that 

among others components of the intestinal microflora, the amount of Enterocuus strain is  more 

abundant compared to Bifidobacterium and Lactobacillus in people with hyperthyroidism than 

in healthy people [17]. The other medical analyzes available in the PubMed database summarize 

the significant relationship between eye’s and throat dysbiosis and autoimmune thyroid disease 

[18]. 

 

Alteration in the gut microbiota and their potential relationship with thyroid cancer 

Actually, thyroid cancer is the fifth most common cancer in women and according to the latest 

data, a systematic increase in its prevalence in the American population, estimated on 3% per 

year over the past four decades is observed [19]. It is suggested that, due to the metabolic 

activity of the intestinal microbiota, which leads to an increase in the concentration of various 

metabolites in the blood serum, such as linolenic acid, phospholipids, gamma-aminobutyric 

acid in people with thyroid cancer, the risk of this cancer development increases [19]. 

Therefore, some metabolites including phenol and gamma-aminobutyric acid have an 

diagnostic significance [19]. 
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Zhang J. et al. stated that, in the group of people with thyroid cancer, the number of 

opportunistic bacteria – Prevotella, Roseburia, Coprococcus, Anaerostripes, Ruminococcus, 

Neisseria, Streptococcus and Porphyromonas was increased in relation to the control 

population, where the predominance of Bacteroides, Sutturella and Butyricimonas was 

observed [20]. 

 

Analysis of the effect of microbiota composition on iodine treatment and its relationship 

with diet 

The diet can obviously change the composition of the intestinal flora. It can be serve as an 

example the fact, that even the increase in protein intake may cause an enlargement of 

Bacteroidetes with Bacteroides population. 

The western diet together with the high-fat and high-sugar one can lead to the predominance of 

Firmicutes. One of the study, conducted in animal model, showed the significant changes in the 

microbiota structure in mice receiving a high fat diet (HFD), a high fat diet with iodine 

supplementation, opposed to a control group of mice receiving only iodine [21]. The gut 

microbiota changed after 9 weeks of feeding with HFD [21]. The Firmicutes phylum increased 

from 45% to 49% and Bacteroides one decreased from 42% to 30% after HFD treatment [21]. 

 

Conclusions 

Summarizing, it is worth to emphasize that microbiota, through its metabolic activity, enormous 

population and participation in the body's immune processes, is an important link in the 

etiopathogenetic chain of the autoimmune diseases. However, all the mechanisms of interaction 

with human body have not been fully understood, therefore, further researches are necessary. 
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