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Ce nu este cunoscut, deocamdata, la subiectul abordat

in ultimii ani, datoriti cercetirilor in domeniu, au aparut
noi date despre etiopatogenia tiroiditei autoimune, astfel
lasand loc pentru o noud abordare diagnostica si terapeutica
a pacientului cu tiroidita Hashimoto.

Ipoteza de cercetare

Prezentarea mecanismelor etiopatogenetice contempo-
rane ale tiroiditei autoimune.

Noutatea adusa literaturii stiintifice din domeniu

A fost efectuatd sistematizarea informatiei referitoare la
etiopatogenia tiroiditei autoimune. O atentie deosebita a fost
acordata datelor recente despre rolul TLR si a microbiotei.
Un numar limitat de studii sunt disponibile, actualmente, la
acest subiect, de aceea acest articol de sinteza prezinta ul-
timele date, care pot servi drept imbold pentru noi cercetari
in domeniu.

Rezumat

Introducere. Tiroidita autoimuna are o prevalenta 1nalta.
Manifestarile clinice ale hipotiroidiei de origine autoimuna nu
Intotdeauna sunt ameliorate de tratamentul cu levotiroxina,
lasand, astfel, loc de dezbateri in ceea ce priveste abordarea
clinici a acestor pacienti. In ultimul timp, se vorbeste tot mai
mult despre influenta receptorilor TLR, a microbiotei asupra
mecanismelor etiopatogenetice din tiroidita autoimuna. Ast-
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What is not known yet, about the topic

New data have recently emerged about the etiopathogen-
esis of autoimmune thyroiditis, thus leading to a new diagnos-
tic and therapeutic approach of the patient with Hashimoto’s
thyroiditis.

Research hypothesis

Presentation of the contemporary etiopathogenetic mecha-
nisms of autoimmune thyroiditis.

Article’s added novelty on this scientific topic

The systematization of information on the etiopathogen-
esis of autoimmune thyroiditis has been carried out, with par-
ticular attention given to recent data on the role of TLRs and
microbiota. A limited number of studies are currently availa-
ble on this subject, so a review article presents the latest data,
which can serve as an impulse for new research in the field.

Abstract

Introduction. Autoimmune thyroiditis has a high preva-
lence. Clinical manifestations of hypothyroidism due to Hashi-
moto thyroiditis are not always improved by levothyroxine
treatment, thus causing debate on the clinical approach of
these patients. Lately, researches in the field suggest Toll-
like receptors, the microbiota influence the etiopathogenetic
mechanisms of autoimmune thyroiditis. Thus, recent data
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fel, datele recente ar putea, in viitorul apropiat, schimba mo-
dul de abordare a pacientului cu tiroidita autoimuna - de la
testele diagnostice pani la principiile de tratament. in acesti
lucrare, ne-am propus sa facem review-ul datelor din literatu-
ra referitoare la mecanismele de dezvoltare ale tiroiditei au-
toimune.

Material si metode. Pentru a selecta datele din literatu-
ra, am folosit baza de date PubMed, utilizind cuvintele cheie
,autoimmune thyroiditis”,, TLR”, ,microbiota”. Astfel, a fost sin-
tetizatd informatia despre etiopatogenia tiroiditei autoimune.

Rezultate. Mecanismele patogenetice contemporane din
tiroidita autoimuna sunt mimicria moleculara, activarea mar-
torului, apoptoza celulelor tiroidiene. Studiile recente evi-
dentiaza rolul microbiotei si al activarii aberante a sistemului
imun Innascut In patogenia tiroiditei autoimune.

Concluzii. Cunoasterea noilor mecanisme etiopatogeneti-
ce in tiroidita autoimuna va oferi, in viitor, posibilitatea unei
noi abordari diagnostice si terapeutice a pacientului cu hipo-
tiroidie.

Cuvinte cheie: tiroidita autoimuna, TLR, microbiota.

Introducere

Tiroidita autoimuna (TA) este cea mai frecvent intalnita
patologie autoimuna a tiroidei, caracterizata prin infiltrarea
limfocitara a tesutului tiroidian [1]. Indicatorii biochimici ai
maladiei sunt anticorpii impotriva tireoperoxidazei si tireo-
globulinei. TA poate evolua spre hipotiroidie, necesitand tra-
tament de substitutie cu levotiroxina. Conform datelor Vudu
L. (2014), 2-6% din populatie sufera de hipotiroidie [2], ajun-
gand pana la 9,5% din populatia adultd, conform datelor lui
Hollowell J. s. a. [3]. Tiroidita autoimuna se intalneste, mai
frecvent, la femei decat la barbati, iar raportul este de 7:3 [4].

Sunt citeva mecanisme etiopatogenetice recunoscute in
dezvoltarea TA, care implica atat limfocitele B, cat si T. Lim-
focitele B ale celulelor tiroidiene sunt activate si secreta anti-
corpi tiroidieni, iar limfocitele T secreta citokine, joacad un rol
in formarea de anticorpi, in apoptoza celulelor tiroidiene si in
reglarea raspunsului imun local [5].

Obiectivul acestui articol a fost prezentarea mecanismelor
patogenetice contemporane ale tiroiditei autoimune.

Material si metode

Sursa de cautare a fost baza de date online PubMed (ser-
viciul Librariei Nationale de Medicina a Instituitului National
de Sanatate al Statelor Unite; US National Library of Medicine,
National Institute of Health) [6]. Articolele au fost selectate in
baza cuvintelor cheie ,autoimmune thyroiditis”, ,TLR”, ,micro-
biota”, publicate in perioada anilor 2000-2017. De asemenea,
am cautat sursele bibliografice ale articolelor identificate prin
aceasta cautare si le-am selectat pe cele considerate relevante.
Au fost retinute titlurile ce puteau contine informatie despre
patogenia tiroiditei autoimune, rolul microbiotei si inflamatiei
subclinice 1n dezvoltarea tiroiditei autoimune. Datele obtinute
au fost sistematizate, analizate si prezentate sub forma unei
sinteze narative.
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could in the near future change the approaches to proper di-
agnostic tests and treatment principles of the patient with au-
toimmune thyroiditis. In this paper we intend to review the
literature in terms of mechanisms of development of autoim-
mune thyroiditis.

Material and methods. The PubMed database was used
in order to select the data from the literature, using the key-
words “autoimmune thyroiditis”, “TLR”, “microbiota”. Thus, the
information containing the data on the etiopathogenesis of au-
toimmune thyroiditis was retained.

Results. Contemporary pathogenetic mechanisms of auto-
immune thyroiditis are molecular mimicry, bystander activa-
tion, and thyroid cell apoptosis. Recent studies highlight the
role of microbiota and aberrant activation of the innate im-
mune system in the pathogenesis of autoimmune thyroiditis.

Conclusions. Knowing the new etiopathogenetic mecha-
nisms in autoimmune thyroiditis will in the future provide the
possibility of a new diagnostic and therapeutic approach of
the patient with hypothyroidism.

Key words: autoimmune thyroiditis, TLR, microbiota.

Introduction

Autoimmune thyroiditis (AT) is the most common autoim-
mune pathology of the thyroid, characterized by lymphocytic
infiltration of thyroid tissue [1]. Biochemical indicators of the
disease are antibodies against thyroid peroxidase and thyro-
globulin. AT may evolve to hypothyroidism, requiring levothy-
roxine substitution treatment. According to Vudu L. (2014),
2-6% of the population suffer from hypothyroidism [2], reach-
ing up to 9.5% of the adult population, according to Hollowell
J. et al. [3]. Autoimmune thyroiditis occurs more frequently in
women than in men, and the ratio is 7: 3 [4].

There are several etiopathogenetic mechanisms recog-
nized in AT development, involving both B and T lymphocytes.
Thyroid cells B lymphocytes are activated and secrete thyroid
antibodies. Cytokine-secreting T lymphocytes play a role in
antibody formation, in thyroid cell apoptosis and in regulating
local immune response [5].

The purpose of this article is to present the contemporary
pathogenetic mechanisms of autoimmune thyroiditis.

Material and methods

The search source was the PubMed online database (Na-
tional Medicine Library of the United States National Insti-
tutes of Health) [6]. The articles were selected based on the
keywords “autoimmune thyroiditis”, “TLR”, “microbiota”, pub-
lished during the period 2000-2017. We have also searched
for the bibliographic sources of articles identified by this
search and selected those that were considered relevant. The
titles that could contain information about autoimmune thy-
roid disease pathogenesis, the role of microbiota and subclini-
cal inflammation in the development of autoimmune thyroid-
itis were retained. The data obtained were systematized and
analyzed.



Rezultate

Prelucrarea informatiei
In baza de date PubMed au fost gisite 312 articole care
au corespuns criteriilor de cautare, publicate Intre anii 2000
- 2017. Dupa analiza titlurilor, 123 de articole au fost consi-
derate ca fiind probabil relevante temei acestui review. Au fost
selectate articolele in limba engleza. A fost obtinut accesul la
textul integral al tuturor articolelor. De asemenea, am consul-
tat sursele bibliografice ale articolelor identificate prin cauta-
rea respectiva si le-am selectat pe cele considerate pertinente.
Tiroidita autoimuna este una din cele mai frecvente cauze
ale hipotiroidiei primare [7]. Ea se caracterizeaza clinic prin
eu-, hiper- sau hipotiroidie, cu sau fara gusa. Histologic, se de-
scrie infiltratia limfoida a tiroidei, care include celule B si T, si
distrugere foliculara. Majoritatea pacientilor au un titru cres-
cut de anticorpi impotriva antigenilor tiroidieni.
Cateva mecanisme patogenetice au fost descrise in pato-
geneza TA. Mimicria moleculara implica raspunsul imun la un
antigen strain care, structural, este asemandtor cu substanta
endogena. In timpul unei infectii bacteriene, se provoac ras-
punsul anticorpilor si celulelor T ale gazdei si poate avea loc
o reactie incrucisatd cu proteina de soc termic a gazdei [8].
Daca proteina mimata este un antigen tiroidian, poate aparea
tiroidita.
Activarea martorului este detectarea unui virus in celulele
tiroidiene, care poate provoca eliberarea locala de citokine si
activarea celulelelor T tiroidiene specifice [9].
Antigenele HLA clasa Il sunt prezente pe celulele tiroidiene
foliculare ale pacientilor cu TA, dar nu si ale celor fara TA, si au
rolul de celule prezentatoare de antigen [10]. Cateva consta-
tari sustin aceasta ipoteza:
» interferonul gamma poate induce moleculele MHC clasa
II pe celulele foliculare tiroidiene [11];

= celulele foliculare tiroidiene, care exprimda molecule
MHC de clasa I, pot prezenta antigenele peptidice virale
celulelor T umane clonate [12].

Apoptoza celulelor tiroidiene este fenomenul patologic
principal din TA.

Celulele epiteliale tiroidiene normale exprima receptorul
apoptozei Fas, activarea caruia ar putea contribui la distruge-
rea celulelor foliculare caracteristice TA [13]. IL-1, produsa de
celulele T, induce exprimarea ligandului Fas si, astfel, provoaca
auto-apoptoza [14].

Triggerii TA sunt aportul excesiv de iod [15], unele medi-
camente si infectii [16], microchimerismul fetal [17], sarcina
si sexul feminin [18], stresul, susceptibilitatea genetica [19].

In pofida prevalentei inalte, mecanismele etipatogenetice
ale maladiei nu sunt pe deplin elucidate.

In ultimii ani, apar tot mai multe date despre noi mecanis-
me implicate in patogeneza TA, cum ar fi rolul microbiotei si
rolul TLR. Studiile recente au demonstrat rolul activarii abe-
rante a sistemului imun Tnnascut in patogeneza TA. TLR este
o familie de 10 receptori ai suprafetei celulare, care, Impre-
una cu receptorii IL-1, formeaza superfamilia ,interleukin-1
receptor / toll-like receptor” [20]. TLR sunt numiti astfel pen-
tru similitudinea lor cu Toll, un receptor al Drosophilei, care
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Results

Information processing
A number of 312 articles matching the search criteria were
found in the PubMed database and published between 2000
and 2017. A number of 123 articles were considered likely to
be relevant to this review, after the titles analysis. The articles
in English have been selected. Access to the full test of all ar-
ticles has been obtained. We also looked at the bibliographic
sources of the articles identified by this search and selected
those that were considered pertinent.
Autoimmune thyroiditis is one of the most common causes
of primary hypothyroidism [7]. It is characterized clinically
by eu-, hyper- or hypothyroidism, with or without goiter. The
histology describes lymphoid infiltration of the thyroid, which
includes B and T cells and follicular destruction. Most patients
have high antibody titers against thyroid antigens.
Several pathogenetic mechanisms have been described in
the pathogenesis of AT. Molecular mimicry involves the im-
mune response to a foreign antigen that is structurally similar
to the endogenous substance. During a bacterial infection, the
response of the host include antibodies and T cells response
and a cross reaction with the host’s thermal shock protein
may occur [8]. If the mimic protein is a thyroid antigen, thy-
roiditis may occur.
Bystander activation is the detection of a virus in thyroid
cells, which may cause local cytokine release and activation of
specific thyroid T cells [9].
Class Il HLA antigens are present on follicular thyroid cells
of patients with AT, but not healthy people, and play the role
of antigen presenting cells [10]. Several findings support this
hypothesis:
= interferon gamma can induce MHC class Il molecules on
thyroid follicular cells [11];

= thyroid follicular cells expressing MHC class Il molecules
may present the viral peptide viruses to cloned human T
cells [12].

Apoptosis of thyroid cells is the primary pathological phe-
nomenon of AT. Normal thyroid epithelial cells express the Fas
apoptosis receptor; activation of which could contribute to the
destruction of AT characteristic follicular cells [13]. IL-1 pro-
duced by T cells induces expression of the Fas ligand and thus
causes auto-apoptosis [14].

AT triggers are excessive iodine intake [15], some drugs
and infections [16], fetal microchimerism [17], pregnancy and
female sex [18], stress, genetic susceptibility [19].

Despite the high prevalence, the etiopathogenetic mecha-
nisms of the disease are not fully elucidated. In recent years,
there is growing evidence of new mechanisms involved in AT
pathogenesis, such as the role of the microbiota and the role of
TLRs. Recent studies have demonstrated the role of aberrant
activation of the innate immune system in the pathogenesis of
AT. TLR is a family of 10 cell surface receptors, which together
with IL-1 receptors form the superfamily of the interleukin-1
receptor / toll-like receptor [20]. TLRs are so named for their
similarity to Toll, a Drosophila receptor that is crucial in pro-
tecting against fungal infection [21]. These receptors protect
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este crucial in protectia impotriva infectiei fungice [21]. Acesti
receptori protejeaza mamiferele de microorganisme, pro-
vocand raspunsul sistemului imun Tnnascut [22]. Raspunsul
imun innascut activeaza genele pentru cateva citokine infla-
matorii si este esential pentru dezoltarea imunitatii adaptive
antigen-specifice, atat umorale, cat si celulare [23]. TLR sunt
prezente In monocite, macrofagi, celule imune. TLR3, care me-
diaza raspunsul antiviral [24], este prezent, preponderent, in
celulele dendritice - celule prezentatoare de antigen, care pro-
ceseaza, apoi prezintd peptidele antigenice celulelor limfoide
din organele limfoide [25]. Recent, TLR3 au fost descrise pe
celulele nonimune, in asociere cu maladiile autoimune. TLR3
din celulele beta ale pancreasului sunt implicate in patogene-
za insulinitei si diabetului de tip 1 [26] si, mai nou, in tiroidita
autoimuna [27].

Un numar tot mai mare de dovezi sugereaza implicarea mi-
croorganismelor comensale nepatogene in dezvoltarea tiroi-
ditei Hashimoto, prin inducerea raspunsurilor imune proinfla-
matorii la gazda. Studiile arata rolul critic al microbiotei intes-
tinale comensale in dezvoltarea bolilor autoimune. Microbiota
intestinala este compusa din peste 1200 de specii de bacterii
anaerobe si aerobe, bacteriofagi, virusi si fungi [28]. Aceasta
populatie de bacterii este reprezentatd, preponderent, de spe-
ciile Bacterioidetes, Firmicutes, Actinobacteria, Proteobacteria
si Verrucomicrobia. Un studiu, publicat recent in Thyroid, arata
ca pacientii cu HT au o microbiotd intestinala mai variata si
mai bogata (a-diversitate) decat persoanele sanadtoase [29].
Specia Firmicutes era mai abundenta, iar Bacteroidetes mai
putin abundentd, ceea ce este caracteristic microbiotei gazdei
sanatoase, dar se intdlneste si in obezitate, si la subiectii cu
sindromul colonului iritabil [30]. Conform rezultatelor acelu-
iasi studiu, Parabacteroides si Paraprevotella au fost scazute la
pacientii cu TA. in studiile anterioare, s-a constatat ci aceste
specii au un rol important in mentinerea sanatatii umane. Prin
urmare, la pacientii cu TA, nivelurile scazute ale acestora pot
conduce la distrugerea barierei mucoase intestinale, ducand
la translocarea bacteriilor si a produselor acestora prin bari-
era mucoasei si, prin urmare, la activarea raspunsului imun
[31]. Alte specii au fost, de asemenea, crescute la pacientii
cu TA: Blautia, Dorea, Clostridium sensu stricto 1, Haemophi-
lus, Eubacterium hallii group, Eubacterium ruminantium gro-
up, Roseburia, Butyricicoccus, Streptococcus, Fusicatenibacter,
Anaerostipes, Romboutsia, Coprococcus 2 si Subdoligranulum
[29]. In studiile anterioare, abundenta crescuta a acestor spe-
cii s-a dovedit a fi legata de bolile autoimune sau inflamatorii.
In scleroza multipla [32, 33], diabetul de tip 1 [34, 35, 36], bo-
lile reumatice [37, 38], precum si in obezitate [39, 40, 41] si
diabetul de tip 2 [42, 43], se remarca disbioza intestinala.

Este interesant ca modificarile microbiotei intestinale sunt
asemanadtoare la pacientii cu SCI si TA. Cateva studii recente
privind microbiota la pacientii cu SCI au raportat cresteri ale
abundentei Firmicutes, Ruminococcus torques, Streptococcus si
Lachnospiraceae, iar nivelul de abundentad a corelat pozitiv cu
simptomele intestinale [44, 45].

Homeostazia intratiroidiana si a iodtironinelor periferice
depinde, in mare masurd, de functia enzimelor, pompelor ioni-
ce, transportatorilor, ale caror activitate este modulata de iod-
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mammalian microorganisms, causing innate immune system
response [22]. Immune innate response activates genes for
several inflammatory cytokines and is essential for the devel-
opment of antigen-specific adaptive immunity, humoral, as
well as cellular [23]. TLRs are present in monocytes, macro-
phages, immune cells. TLR3, mediating the antiviral response
[24], are present predominantly in dendritic cells - antigen
presenting cells that process, then present antigenic peptides
to lymphoid cells from lymphoid organs [25]. Recently, TL3
have been described on non-immune cells in association with
autoimmune diseases. TLR3 in pancreatic beta cells are in-
volved in the pathogenesis of insulitis and type 1 diabetes [26]
and, more recently, in autoimmune thyroiditis [27].

A growing body of evidence suggests the involvement of
non-pathogenic commensal microorganisms in the develop-
ment of Hashimoto thyroiditis by inducing pro-inflammatory
immune responses in the host. Studies show the critical role
of commensal intestinal microbiota in the development of au-
toimmune diseases. The intestinal microbiota is composed of
over 1200 species of anaerobic and aerobic bacteriophages,
viruses and fungi [28]. This bacterial population is predomi-
nantly represented by the species Bacterioidetes, Firmicutes,
Actinobacteria, Proteobacteria and Verrucomicrobia. A recent
study in Thyroid shows that HT patients have a more diverse
and richer intestinal microbiota (a-diversity) than healthy in-
dividuals [29]. Firmicutes was more abundant and Bacteroide-
tes less abundant, which is characteristic for healthy host’s
microbiota, but also occurs in obesity and in subjects with ir-
ritable bowel syndrome [30]. According to the results of the
same study, Parabacteroides and Paraprevotella were low in
patients with AT. In previous studies, it has been found out that
these species play an important role in maintaining human
health. Therefore, in patients with AT, their low levels can lead
to the destruction of the intestinal mucosa barrier, leading to
the translocation of bacteria and their products via the muco-
sal barrier and, consequently, to the activation of the immune
response [31]. Other species were also higher in patients with
AT: Blautia, Dorea, Clostridium sensu stricto 1, Haemophilus,
Eubacterium hallii group, Eubacterium ruminantium group,
Roseburia, Butyricicoccus, Streptococcus, Fusicatenibacter, An-
aerostipes, Romboutsia, Coprococcus 2 and Subdoligranulum
[29]. In previous studies, the high abundance of these species
has been shown to be linked to autoimmune or inflammatory
diseases. Intestinal dysbiosis is noted in multiple sclerosis [32,
33], type 1 diabetes [34, 35, 36], rheumatic diseases [37, 38]
and obesity [39, 40, 41].

Interestingly, changes in intestinal microbiota are similar
in patients with IBS and AT. Several recent microbiota stud-
ies in IBS patients reported increases in the abundance of Fir-
micutes, Ruminococcus torques, Streptococcus and Lachnospi-
raceae, and abundance was positively correlated with intesti-
nal symptoms [44, 45].

Intra-thyroid homeostasis and peripheral iodothyronines
depend to a large extent on the function of enzymes, ion
pumps, transporters whose activity is modulated by iodothy-
ronine themselves, and the availability of two micronutrients:
iodine and selenium.



tironine insele, dar si de disponibilitatea a doi micronutrienti:
iod si seleniu.

Seleniul este un constituent obligatoriu al selenoproteine-
lor [46], printre care, sunt deiodinazele, care regleaza home-
ostazia tiroidiana periferica [47]. Absorbtia de seleniu are loc
in duoden si la nivelul cecului si poate varia in functie de forma
sa chimica [48]. Tiroida are cel mai mare continut de seleniu
pe gram de tesut din intregul corp [49]. S-a determinat ca une-
le bacterii intestinale, cum ar fi Escherichia coli, Clostridia si
Enterobacteria sunt purtatoare de gene care codifica seleno-
proteine [50].

intr-un studiu recent [51], s-a dovedit ca seleniul, care
nu este absorbit in intestinul subtire, poate fi preluat in mod
activ in colon si metabolizat de microbiotd, reprezentand o
concurentd pentru substrat, ceea ce determind o reducere a
bioaccesibilitatii seleniului, asa cum este demonstrat de efec-
tul invers, exercitat de prezenta unei microbiote inactive [51].
Astfel, bacteriile pot concura cu gazda, in special, in prezenta
unei cantitati limitate de seleniu, iar cresterea absorbtiei de
seleniu de catre bacteriile intestinale poate influenta negativ
expresia selenoproteinelor la gazda [52].

Discutii

Tiroidita autoimuna este cea mai raspandita maladie auto-
imuna [53] si cea mai frecventa cauza de hipotiroidie [54]. Ea
este diagnosticata in baza datelor clinice, ultrasonografice si
prezenta anticorpilor impotriva antigenilor tiroidieni. Majori-
tatea pacientilor au un titru crescut de anticorpi impotriva ti-
reoperoxidazei. Tratamentul actual al hipotiroidiei de origine
autoimuna se bazeaza pe administrarea hormonilor tiroidieni
sintetici, care nu intotdeauna amelioreaza simptomele pacien-
tului. In etiopatogenia tiroiditei autoimune sunt implicati atat
factori genetici, cat si non-genetici. Mimicria molecular3, acti-
varea martorului, apoptoza celulelor tiroidiene sunt mecanis-
me cu rol in aparitia si dezvoltarea tiroiditei Hashimoto. Studi-
ile recente au demonstrat rolul activarii aberante a sistemului
imun inndscut in patogeneza TA [31]. Microbiota intestinala
si microorganismele comensale nepatogene sunt implicate in
dezvoltarea TA, prin provocarea raspunsurilor imune proin-
flamatorii la gazda [31]. Noile mecanisme etiopatogenetice
cercetate 1n ultimii ani, cu implicarea microbiotei intestinale
si a TLR, vor permite elaborarea unor noi tratamente, bazate,
mai curdand, pe mecanisme, decat pe manifestari clinice.

Concluzii

Studiile recente sugereaza ca microbiota si activarea abe-
rantd a sistemului imun Innascut joaca un rol aparte in pato-
geneza tiroiditei autoimune la subiectii cu predispunere gene-
tica. Un numar limitat de studii a abordat aceste interrelatii si
este nevoie de mai multe cercetari pentru a confirma sau infir-
ma ipotezele respective, pentru ca noi strategii de diagnostic
si tratament sa fie implementate.
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Selenium is a mandatory constituent of selenoproteins
[46], among which deiodinases, which regulate peripheral
thyroid homeostasis [47]. Absorption of selenium occurs in
the duodenum and at the level of the cecum and may vary de-
pending on its chemical form [48]. The thyroid has the highest
selenium content per gram of whole body tissue [49]. It has
been determined that some intestinal bacteria, such as Esch-
erichia coli, Clostridia and Enterobacteria, are carriers of genes
encoding selenoproteins [50].

In a recent study [51], it has been shown that selenium,
which is not absorbed in the small intestine, can be actively
taken up in the colon and metabolized by the microbiota,
representing a competition for the substrate, which results in
a reduction in bioavailability of selenium, as evidenced by the
inverse effect of an inactive microbiota [51]. Thus, bacteria can
compete with the host, especially in the presence of a limited
amount of selenium, and the increase in selenium uptake by
intestinal bacteria can negatively influence the expression of
selenoproteins in the host [52].

Discussion

Autoimmune thyroiditis is the most prevalent autoimmune
disease [53] and the most common cause of hypothyroidism
[54]. It is diagnosed based on clinical, ultrasonographic data
and the presence of antibodies against thyroid antigens. Most
patients have increased antibody titers against thyroid peroxi-
dase. Current treatment of hypothyroidism due to Hashimoto
thyroiditis is based on the administration of synthetic thyroid
hormones, which does not always alleviate the symptoms of
the patient. In the etiopathogenesis of autoimmune thyroid-
itis, both genetic and non-genetic factors are involved. Molec-
ular mimicry, bystander activation, thyroid cell apoptosis are
mechanisms that play a role in the development of Hashimo-
to’s thyroiditis. Recent studies have demonstrated the role of
aberrant activation of the innate immune system in AT patho-
genesis [31]. The intestinal microbiota and non-pathogenic
commensal microorganisms are involved in the development
of AT by causing pro-inflammatory immune responses in the
host [31]. The new etiopathogenetic mechanisms researched
in recent years, involving intestinal microbiota and TLRs, will
allow the development of new treatments based on mecha-
nisms rather than clinical manifestations.

Conclusions

Recent studies suggest that microbiota and aberrant ac-
tivation of the innate immune system play a special role in
the pathogenesis of autoimmune thyroiditis in subjects with
genetic predisposition. A limited number of studies have ap-
proached these interrelations, and more research is needed to
confirm or refute these hypotheses in order for new diagnos-
tic and treatment strategies to be implemented.
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