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Abstract: As being one of the most common diseases in autoimmune thyroid disease (AITD), Hashimoto's thyroiditis (HT) is
an organ-specific autoimmune disease. It is mostly related to genetics, infection, and excessive iodine, but the exact pathogenesis
has not yet clear. As one of the most important immune cells, T cells play an important role in the human immune. Helper T cells
(Th) and regulatory T cells (Treg) are two important subgroups of T cells. The former include Th1, Th2, Th17 and other cells. HT
patients is mainly characterized by expressing Th1 cytokines. The imbalance of Th1/Th2 ratio can induce abnormal immune
response, which is closely related to the incidence of HT. Th17/Treg cells are mutually restricted in differentiation and mutually
antagonistic in function. IL-17 secreted by Th17 cells directly promotes the inflammatory response of thyroid tissue and
accelerates the damage of thyroid tissue. Abnormal Treg cell function cannot effectively inhibit the occurrence of autoimmune
reactions and promote immune tolerance. Th17/Treg constitute a relatively independent group of cell networks except Th1/Th2.
Under normal circumstances, Th1/Th2 and Th17/Treg cells maintain a dynamic balance. However, once unbalanced, they will
lead to immune dysfunction and participate in the development of HT. This article reviews the mechanisms of Th1/Th2 and
Th17/Treg cells and their cytokines in the pathogenesis of HT.
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1. Introduction
T cells that mainly included CD4+T and CD8+T cells are
the most numerous and most complex type of cells in
lymphocytes. It plays an important role in cellular immunity
and assisted in humoral immune response [1]. T lymphocytes
are classified into CD4+helper T cells (Th), regulatory T cells
(Treg), effector T cells (effect T cells, Teff) and cytotoxic T
lymphocyte (CTL), according to their different functions in
the immune response, etc. After being mediated by T cell
receptor (TCR) and induced by cytokines, CD4+T cells are
mainly divided into four cell subpopulations: Th1, Th2, Th17
and Treg. They are mainly interact with and restrict to each
other through secreting cytokines so as to jointly maintain the
immune balance. Th1 and Th2 cells are the first discovered

CD4+T cell subsets, and Th1/Th2 imbalance is considered to
be the main pathogenesis of autoimmune diseases (AID). In
recent years, as two new subsets of CD4+T cells, Th17 and
Treg being different from Th1 and Th2 cells has become a
hot research topic in the regulation of inflammatory response
[2]. The research found that 90% of thyroid diseases were
mainly manifested as autoimmune thyroid diseases (AITD)
whose incidence had been on the rise in recent years, which
was the most common thyroid disease except iodine
deficiency disease and a common organ-specific AID in
humans. AITD mainly include Hashimoto thyroiditis (HT)
and diffuse toxic goiter (Graves' Disease, GD disease), which
is characterized by hypothyroidism and hyperthyroidism,
respectively. The main feature of HT is the formation of
specific autoantibodies in the body, such as anti-thyroid
peroxidase antibody (anti-thyroid peroxidase antibody,
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TPO-Ab), anti-thyroid globulin antibody (anti-thyroid
globulin antibody, TG-Ab) and the infiltration of a large
number of lymphocytes, leading to an abnormal number and
function of organ-specific autoimmune cells and disrupting
cellular immunity and humoral immunity. The research found
that T Cell Subsets and cytokines were involved in the
pathogenesis of HT and were closely related to the
occurrence of disease. This article reviews the mechanism of
Th1/Th2 and Th17/Treg cells and their cytokines in the
pathogenesis of HT, so as to deepen the understanding of T
cell subsets and cytokines in the pathogenesis of HT, broaden
the research ideas of HT, thus opening up new ways to
effectively develop the prevention and treatment of HT.

2. Thl / Th2 Cells and Hashimoto's
Thyroiditis
Helper T cells play an important regulatory role in specific
immune responses. Th1 and Th2 are two important
subpopulations of activated antigen-specific CD4+T cells.
Th1 cells mainly secrete inflammatory cytokines such as
interleukin 2 (interleukin, IL-2), interferons (interferons,
IFNs) and so on, being aimed at inhibiting the function of B
cells, mediating cellular immunity and playing an important
role in the process of anti-infection and induction of AID
Role [3]. Th2 cells mainly secrete IL-4, IL-10 and other
cytokines, with the purpose of mainly mediating humoral
immunity, assisting in the production of antibodies and
playing a leading role in the process of anti-allergy and
removal of parasites [4]. Th1 and Th2 cells interactively
regulate through cytokines secreted by themselves or other
immune cells to jointly maintain the dynamic balance of
Th1/Th2 and cellular immunity and humoral immunity, and
protect the body from damage. Once unbalanced, there will
be a dominant response of Th1 or Th2 cells, triggering an
abnormal immune response and leading to the occurrence of
disease [5]. HT is a chronic inflammatory autoimmune
thyroiditis (AIT) that uses its own thyroid tissue as an antigen,
also being known as lymphocytic thyroiditis. It is the most
common clinical thyroid inflammation and the most common
cause of clinical and subclinical hypothyroidism. In HT
patients, there are thyroid autoantibodies and a large number
of inflammatory cell infiltration and follicle destruction to
varying degrees, which eventually lead to hypothyroidism,
especially in middle-aged women. The incidence of HT is
mostly related to environmental, genetic and immune
disorders [6], but the pathogenesis has not yet clear. Most
researches recognize that HT is related to the dominant
population of Th1 cells and the types of secreting cytokines.
IL-12 depending on Th1 is closely related to the pathogenesis
of HT. Exogenous IL-2 can stimulate the body to secrete high
levels of IFN-γ and TNF-α. The former can promote the
occurrence of AIT. Karanikas et al. found for the first time
that the expression of Th1 cytokines in HT patients was
related to the TPO-Ab titer, and the secretion of TNF-α and
IFN-γ in patients with high antibody titers was significantly
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higher than that in the low titers and control. Experimental
animal models of autoimmune thyroiditis (EAT) confirmed
that when EAT developed into fibrosis, IFN-γ was expressed
at high levels, but there were reports of IFN-γ expression
early in EAT [7]. Research has shown that inflammatory
factors secreted by Th1 cells are involved in the pathogenesis
of HT. HT is a cellular immune response mediated by Th1.
Th1 cells can activate CTL and macrophages, destroy thyroid
follicular epithelial cells, and cause thyroid tissue damage
and the occurrence of thyroiditis [8]. It is currently believed
that Th1-type cytokine-mediated cellular immunity plays a
major role in the pathogenesis of HT.
A study [9] found that both Th1 and Th2 cytokines were
involved in the pathogenesis of HT. Th1 cytokines (IL-2,
IFN-γ) and Th2 cytokines (IL-4, IL-10) could be detected in
the early and peak periods of EAT, and the ratio of Th1/Th2
cytokines was basically similar at the beginning and peak of
the diseaser, which indicated that both Th1 and Th2
cytokines were involved in the pathogenesis of EAT.
Roura-Mir et al. found that the expression of Th1 cytokines
was dominant in HT patients. Jiang Ling [10] believed that
Th1 cytokines were involved in the mediated cellular
immunity of HT patients and played a major role in the
pathogenesis of HT. Serum IL-2, TNF-γ and TNF-α in HT
patients were significantly higher than that in the control
group. After stimulation with concanavalin A, the levels of
IL-2 and TNF-αsecreted by peripheral blood lymphocytes
also increased significantly, which indicated that Th1 cells
Factors (IL-2, TNF-α, IFN-γ) might be related to the
pathogenesis of chronic lymphocytic thyroiditis. IFN-γ could
not only promote the infiltration of lymphocytes and
occerance of AIT in the thyroid, but also promote the
activation of infiltrating lymphocytes and macrophages and
the release of cytokines such as IL-1, IL-6, TNF-α, etc. The
destruction of tissues suggested that IFN-γ secreted by Th1
could promote the occurrence of AIT. Kotani et al. found by
needle biopsy that the positive rate of DNA fragmentation of
thyroid cells in lymphocyte infiltration sites of HT patients
was high, and apoptotic bodies could be seen under electron
microscopy. It was speculated that infiltrating lymphocytes
might release cytokines such as TNF-α and TNF-β, which
together with CTL and NK cells induced apoptosis of thyroid
cells leading to tissue damage. Nanba et al. [11] reported that
Th1 cells (CD4+IFN-γ+IL-4-IL-17A-) in HT patients with
severe hypothyroidism were significantly higher than those
in
mild
patients.
However,
Th2
cells
(CD4+IFN-γ-IL-4+IL-17A-) were the opposite. The Th1/Th2
ratio of severe patients significantly increased, which
suggested that the number and proportion of Th1/Th2 cells
were related to the condition of HT, and Th1 cells were the
main ones. Lin Li et al [12] found that the expression level of
PBMC transcription factor GATA-3 in HT children was
significantly lower than that in the control group, and the
ratio of IFN-γ/IL-4 was found in the direction of the
polarization shift of Th1/Th2 cells in HT children. The levels
of IFN-γ, T-bet/GATA-3, T-bet and free CD30 were
significantly higher than those of the control group, while
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IL-4 significantly reduced, which suggested that the
precursor T cells of children with HT had a tendency to
differentiating and developing into Th1. Yang Yu et al. [13]
found that the immune response of Th1 cytokines such as
serum IL-2, IFN-γand so on in 10 children with HT was
mainly shifted, and Th1/Th2 cell imbalance mainly shifted to
Th1 cells, while children with GD shifted to Th2 cells and
showed the advantage of Th2 cytokines. It suggested that
Th1/Th2 cells and their cytokines played an important role in
the pathogenesis of AITD. The abnormal expression of
cytokines leaded to an imbalance in the immune network,
which shifted the immune balance of Th1/Th2 cells, causing
a series of pathological changes and immune dysfunction. It
showed that the occurrence and development of AITD was
intrinsically related to the imbalance of Th1/Th2 cells and the
cytokines secreted by them. Shen Hao et al [14] found that
the serum IL-2 of HT patients was significantly higher than
that of the GD group and the control group by measuring the
content of Th1 type cytokines IL-2 and Th2 type cytokines
IL-5 in 45 GD and 30 HT patients (P<0.05), but the
difference between IL-5 and the control group was not
statistically significant. IL-2 was significantly positively
correlated with TGAb and thyroid microsomal antibody
(TM-Ab) in HT patients (P<0.01), which suggested that
Th1/Th2 cell immune balance was dominant in HT patients,
while The GD patients are mainly Th2 cell immunization.
The serum IL-5 of GD patients was significantly higher than
that of HT group and control group (P<0.05), while the
difference between IL-2 and control group was not
statistically significant (P>0.05). Kuang Ruijuan [15] used 70
elderly AITD as the research object, among which 33 cases
of HT patients had higher IL-2 levels, TM-Ab and TG-Ab
than GD group and control group (P<0.05), while IL5 level
was higher than HT group Significantly increased compared
with the control group (P<0.05), which proved that Th1/Th2
cell imbalance was the main factor leading to the onset of
AITD in the elderly. In HT, the imbalance of Th1/Th2 cells
was biased towards the immune response dominated by Th1.
Jiang Yanping [16] reported that the serum Th1/Th2
chemokines (CXCL10 and CCL22) levels and their ratios in
60 AITD patients with HT and GD were higher than those in
the control group and healthy subjects (P<0.05). There was
no statistically significant difference between the first-onset
and the relapsed. Serum CXCL10 and CCL22 levels and
their ratios were positively correlated with TPO-Ab, TG-Ab,
TR-Ab, CPR, ESR and thyroid volume, but were not
correlated with FT3, FT4 and TSH. The results suggested
that Th1/Th2 jointly participated in the pathogenesis of AITD,
but Th1 cells were the main ones. HT and GD patients had
different Th1/Th2 shifts. GD was more significantly immune
to Th2 immunity. After the treatment was improved, the
balance of Th1/Th2 recovery in GD patients was more
obvious than in HT patients. Wang Qi et al [17] conducted a
retrospective analysis of 96 cases of AIT and found that
Th1/Th2 and plasma TPO-Ab and TG-Ab levels in AIT
patients were higher than those in non-inflammatory
hyperthyroidism patients. The degree was 97.87%, and there

was no statistically significant difference in Th1/Th2 and
TR-Ab levels between the two groups (P>0.05). The levels of
TGAb and TPOAb in the positive group were higher than
those in the negative group (P<0.05). Th1/Th2 of AIT
patients was significantly higher than that of
non-inflammatory hyperthyroidism. TGAb, TPOAb and
IgG4 levels were positively correlated (P<0.05). Th1/Th2,
TR-Ab and IgG4 levels were not correlated (P>0.05). It
suggested that Th1/Th2 and plasma TPO-Ab, TG-Ab, TRAb
levels were ideal indicators for the diagnosis of AIT, and the
levels of TPOAb and TGAb were closely related to the
progression of the disease. It showed that the shift of
Th1/Th2 balance to Th1 could induce AIT, and the degree of
proliferation and damage after infiltration could be
completed by strengthening the expression of related
cytokines. The degree of Th1/Th2 imbalance was closely
related to the degree of AIT.

3. Th17 Cells and Hashimoto's
Thyroiditis
Thl7 cells are a recently discovered subset of CD4+T cells
with different effector functions. They secrete IL-17A,
IL-17F, IL-6, IL-21, IL-22, TNF-α and bind to CC Factor 6
(CCR6) and other cytokines, and interact with other cell
subsets and cytokines. It also plays an important role in the
inflammatory response and the pathogenesis of AID. With
the deepening of the research on Th17 in the role of AID, the
relationship among Th17 and its related factors with HT has
attracted much attention. It has found that Th17 cells are
involved in the development process of various AIDs such as
rheumatoid arthritis, systemic lupus erythematosus, and
inflammatory bowel disease [18]. Horie et al. believed that
Th17 cells were a necessary condition for inducing AIT
animal models, and the role of IL-17 and Th1 in the
pathogenesis of HT also received attention. A research on the
HT model of iodine-induced non-obese diabetes-H2h4 mice
found that except for Th1 cells, the number of Th17 cells in
thyroid and spleen increased significantly, and the TG-Ab
titer of IL-17-deficient mice was significantly lower than
wild mice. Animal model research on HT mice showed that
Th1 could induce IL-17 knockout mice to develop HT, while
Th17 induction alone couldnot induce IFN-γreceptor
knockout mice to induce HT [19]. The research on
epidemiological found that the occurrence of HT was related
to excess iodine. Thl7-induced immune response played an
irreplaceable role in the pathogenesis of iodine-induced
spontaneous animal model of HT. In the HT mouse model, it
found that medium and high concentrations of iodine could
promote the differentiation of naive T cells of mouse spleen
to Th17 [20]. Th17 was a Th cell that induced autoimmunity,
antagonizes Treg function, and had the characteristic of IL-23
dependent IL-17 production. IL-23 was not an essential
factor for Thl7 cell differentiation, but had an important role
in maintaining Th17 survival, phenotypic stability, and
inducing Th17 development and maturity [21]. Shi et al. [22]
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believed that Thl7, not Thl, played a key role in the
pathogenesis of HT. Wang et al [23] found that the number of
Th17 cells in peripheral blood of HT patients increased.
Bossowski et al [24] reported that the number of Th17 cells
in peripheral blood of newly diagnosed children with HT
increased significantly, which suggested that changes in the
number of Th17 cells might affect the autoimmune function
of children with HT. Xie Xiaoyan et al [25] found that the
number of Th17 cells in peripheral blood of AITD patients
increased significantly, especially in patients with
hypothyroidism, which suggested that the increase in Th17
cells might be more closely related to hypothyroidism. Qin et
al. [26] reported that the expression levels of IL-23, IL-17
mRNA and protein in thyroid tissue of HT patients
significantly increased, and the two were positively
correlated, while IFN-γ was overexpressed, which suggested
that Th17 cells, Th1 cells, IL 23 and IL-17 might play a
synergistic role in the pathogenesis of HT and jointly
participate in the occurrence and development of HT. IL-23
expressed at high levels in the thyroid tissue of patients with
HT, and increased with the going up of IL-17A. The
formation of the IL-17/IL-23 axis affected the progress of HT
and played different roles in different stages of HT
development [27]. Th17 cells in the thyroid tissue and
peripheral blood of patients with AITD increased, and the
ability of IL-6/IL-23 induced T cells to differentiate into
Th17 cells was enhanced. Th17 cells, IL-17, and IL-22 in
local thyroid tissue of HT patients were significantly higher
than the control group. The expression of IL-17 in different
glandular tissues was uneven, which was highly related to
interstitial fibrosis, but not significantly related to
lymphocyte infiltration [28], which indicated that the
increase of IL-17 could aggravate the local inflammation of
HT, promote the occurrence of fibrosis, and accelerate the
progression of the disease [29]. Whether HT patients were
light or heavy, Th17 cells significantly increased, indicating
that Th17 and Th1 cells might play a synergistic role and
jointly induce the development of HT. Serum IL-17 levels in
HT patients significantly increased, and IL-17 and its induced
inflammatory factors formed an inflammatory environment.
By promoting the proliferation of inflammatory mediators
and T cells, it was indirectly involved in the inflammatory
response, resulting in the production of thyroid autoantibody
and tissue damage. Figueroa-Vega et al [30] found that the
serum IL-17 content of AITD (including GD and HT)
patients was significantly higher than the healthy control
group, which indicated that the ability of Th17 cells to
produce IL-17 factor in HT patients was enhanced, especially
in HT patients obvious. Li et al. [20] reported that the serum
IL-17 level and IL-17 protein expression in local thyroid
tissue of newly diagnosed HT patients were significantly
higher than the control group, which suggested that IL-17
was closely related to the pathogenesis and course of HT.
Kom et al. [31] found that the serum IL-17A peak appeared
earlier than IFN-γin newly diagnosed HT patients, but the
duration of IFN-γwas longer than IL-17A, which suggested
that Th17 cells and their cytokines might be early in HT
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played a role in the inflammatory response. Retinoic
acid-related orphan receptor-γt (Retinoidr-Elated Orphan
Receptors (ROR-γt) was a key transcription factor for Thl7
differentiation. Yang et al. [32] found that IL-17, IL-23, IL-6
and Th17-related transcription factors ROR-γt, RORα, and
STAT3 in HT model mice all expressed at high levels. The
expression of ROR-γt and IL-17 gene and Th17 cells, IL-17
and IL-22 in thyroid tissue of HT patients increased, but
there was no change in the control group. Xue Haibo et al [33]
reported that the expression levels of Th17 cells and the
secretion of IL-17 and ROR-γt in peripheral blood of HT
patients increased, and the ratio of Th17/CD4+T cells was
significantly positively correlated with the levels of serum
TPOAb and TgAb. Chen Zijun [34] found that the levels of
Th17 cells and IL-17 in AITD patients were higher than the
normal control group, and the increase in HT was more
significant. The increase of Th17 cells in HT patients was
more obvious. Th17 cells were positively correlated with
IL-17 levels, but not correlated with IL-6. Th17 cells and
IL-17 levels in HT patients were positively correlated with
TPO-Ab and TG-Ab, but not correlated with GD's TR-Ab.
Chen Wanzhi [28] found that the levels of IL-17AmRNA and
serum IL-17 in the thyroid tissue of HT patients were
significantly higher than the control group, and the HT
hypothyroidism group was higher than the normal
hyperthyroidism group, while the Foxp3mRNA expression
and IL-10 levels were significantly lower than the control
group. There was no significant difference between the HT
hypothyroidism group and the normal nail function group. It
suggested that Th17 cell immune response in thyroid tissue
and peripheral blood of HT patients was enhanced, and its
changes might participate in the occurrence and development
of HT. Zhao Jianyu [35] reported that Th17/CD4+T cells in
peripheral blood of GD and HT patients increased, especially
in HT patients, so it can be used as one of the diagnostic
basis of AITD, especially for the diagnosis of HT.
Th17/CD4+T cells in HT patients had a significant positive
correlation with TG-Ab, but no significant correlation with
TPO-Ab. Ruggeri et al. [36] reported that peripheral blood
IL-17+CD4+T, IL-22+T cells and serum IL-23, IL-22, IL-17A,
and IFN-γof newly diagnosed HT patients were significantly
higher than the control group. It currently believed that
Foxp3 could regulate the expression level of Th17 cell
transcription factor ROR-γt, thereby inhibiting the
latter-mediated IL-17mRNA transcription and inhibiting the
proinflammatory effect mediated by Th17 cells. Sun Qingkai
et al [37] reported that plasma IL-6 concentration,
CD4+IL-17A+T cell ratio, ROR-γt expression level, CD4+T
cell phosphorylation signal transduction and transcriptional
activator 3 (pSTAT3) expression in HT patients. And
Thl7/Treg ratio were significantly higher than the control
group (P<0.05), while TGF0-βconcentration, CD4+T cell
TGF-βII, CD4+CD25+FoxP3+T cell ratio and Foxp3
expression and Smad3, Smad4, TGF- Beta-induced early
response gene 1 (TIEG1) and ItchmRNA expression were
significantly reduced (P<0.05), and IL-6/TGF-βwas
positively correlated with Thl7/Treg (P<0.05). CD4+T
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cytokine signal inhibitor 1 in HT patients’ expressions of
(SOCS1) and SOCS3 increased significantly (P<0.05), which
was negatively correlated with Th17/Treg ratio (P<0.05). The
T4 cells of peripheral blood CD4+T cells stimulated by
TGF-βsignificantly increased, while Th17 cells and
Thl7/Treg ratio significantly decreased (P<0.05). It suggested
that abnormal IL-6/TGF-βsignal might be one of the factors
that caused the imbalance of Thl7/Treg cells in HT patients.
The above research results indicate that Th17 cells may be an
important subset of T cells in the pathogenesis of HT. Th17
cells and their cytokines and transcription factors participate
in the development of AITD, especially with HT.

4. Treg Cells and Hashimoto's
Thyroiditis
Treg cells are a subset of CD4+T cells after Th1, Th2, and
Th17. They can secrete cytokines such as IL-4, IL-10, and
transform growth factor-β (transforming growth factor,
TGF-β), which directly or indirectly regulates the immune
response, exerts an immunosuppressive effect, and plays an
important role in inducing immune tolerance and immune
homeostasis, thereby preventing the occurrence of AID by
various mechanisms such as cytokines, intercellular contact,
blocking T cell metabolism, cytolysis, and regulation of
dendritic cell differentiation and function [38]. The highly
expressed CD4 and CD25 molecules on the cell surface are
important phenotypes of Treg. The research found that the
decrease in the number of Treg cells and dysfunction in the
peripheral blood of patients with AIT could cause
hypothyroidism. Research on using transgenic mice found
that although Treg might have nothing to do with immune
tolerance, Treg (especially CD4+CD25+Treg) played a key
role in HT hypothyroidism. The Foxp3 molecule expressed
by the transcription factor Foxp3 was an important symbol of
Treg. Foxp3 was a key transcription factor that maintains
Treg development and function, and its expression depended
on the presence of TGF-β. Horie et al [19] found that Thl
could induce thyroiditis through autoimmune reaction. Due
to the decrease of Treg cells and dysfunction in HT patients,
Thl could not be well suppressed, resulting in Thl producing
excessive amounts of IL-β, IFN-γ and other cytokines,
triggering a series of immune responses, thereby which
caused thyroid tissue damage, resulting in thyroid
Dysfunction induces hypothyroidism. The results of
researches on Tregs cells in peripheral blood of HT patients
were different. It had been reported in the literature that the
number of peripheral blood Tregs cells, the transcription
factor FoxP3 mRNA levels [33] and TGF-β1 [39] levels in
HT patients were lower than those in healthy controls. An
important role of Treg was to suppress Thl-mediated
autoimmunity and inflammatory response. Abnormal
immune tolerance caused by decreasing Treg cell number or
functional defect was related to the occurrence and severity
of AIT [40]. ROR-γt was an important transcription factor for
Thl7. Low-level Foxp3 in HT patients could not effectively

suppress the expression of ROR-rt, and relatively low levels
of TGF-β could not effectively promote the development of
Treg cells, which affected Treg's inhibition of Thl7 making
Th17/Treg cell subsets in HT patients unbalanced and
affecting thyroid function [41]. The dysfunction of Treg and
Th17 cells played an important role in the pathogenesis of
HT [42]. The immune imbalance of Treg/Th17 cells in
peripheral blood of HT patients appeared in the normal stage
of thyroid function, indicating that the immune imbalance of
Treg/Th17 cell axis ran through the whole process of HT.
Mao et al. [43] reported that the ratio of CD4+CD25+Foxp3+
Treg cells/CD4+T cells in the peripheral blood of newly
diagnosed AITD patients was significantly lower than GD
and HT patients with normal thyroid function. In AITD
patients, CD4+CD25+Treg cells decreased, especially
Foxp3+CD4+CD25+Treg cells decreased, while activated
CD4+T cells increased. Guo Yuyu et al [44] found that the
proportion of Treg cells in peripheral blood of HT patients
(0.026 ±0.013) was significantly lower than non-toxic goiter
patients (0.051±0.014, P<0.01), which suggested that there
was an imbalance of T cell subsets in HT patients. The
significance decrease in the number of Treg may be involved
in the pathogenesis of HT, which was consistent with the
trend of Treg cells in other AID. Chen Wanzhi [28] found
that the expression of Foxp3mRNA and IL-10 in thyroid
tissue of HT patients was significantly lower than that of the
control group, and there was no statistically significant
difference between the HT hypothyroidism group and the
normal group. Chen Wanzhi [28] found that the expression of
Foxp3mRNA and IL-10 in thyroid tissue of HT patients was
significantly lower than the control group, and there was no
statistically significant difference between the HT
hypothyroidism group and the normal group. Gao Shutao [45]
et al. reported that the ratio of CD4+CD25+Tregs/CD4+T cells
in the peripheral blood PBMC of newly diagnosed HT
patients, the inhibition rate of CD4+CD25+Tregs on their own
CD4+CD25-T cell proliferation, and the TGF-β1mRNA and
Foxp3mRNA’s expression level was significantly lower than
the control group, and the P values were all inferior to 0.05,
but the number of CD4+T cells in PBMC of newly diagnosed
HT patients was not statistically different from the control
group (P>0.05). It suggested that the CD4+CD25+
Tregs/CD4+ cell ratio, function and TGF-β1, Foxp3mRNA
expression levels in PBMC of HT patients significantly
reduced. It also explained that the number and/or function of
CD4+CD25+Tregs was involved in the development of HT.
Yang Zhifang et al [46] found that the ratio of Treg/CD4+T
cells and Foxp3mRNA expression in CD4+T cells in HT
patients were significantly lower than the control group
(P<0.01 and P<0.05). There was no statistically significant
difference in the proportion of TregCD4+T cells of
hypothyroidism, sub-hypothyroidism and normal thyroid
function (P>0.05). Pearson correlation analysis showed that
the number of Treg cells was negatively correlated with the
patient's age and TPO-Ab level (P<0.05), which suggested
that the number of Treg cells in peripheral blood of HT
patients significantly reduced and accompanied by immune
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function defects, and was related to the patient's age and
TPO- Ab level and was not related to thyroid function status.
Bi Jianhua et al [47] found that the ratio of CD4+CD25+Foxp
3+Treg/CD4+T,
CD4+CD25+Foxp3+Treg/CD4+CD25+Treg
and IL-10 in PBMC of HT patients were significantly lower
than the control group (P<0.05). Dou Biao [48] reported that
CD4+CD25+Tregs/CD4+T cells in HT patients were lower
than the control group (P<0.05). C3 and C4 levels were
lower than those in Graves patients and the control group
(P<0.05). The area under the curve (AUC) of the three
indexes of CD4+CD25+Tregs/CD4+T cells, C3 and C4 were
0.767, 0.768 and 0.736 respectively, and the AUC of the
combined test was 0.923, which was higher than that of the
above three separate indexes (P<0.05). It suggested that the
combined detection of CD4+CD25+Tregs cells and
complement C3 and C4 levels was helpful for the
identification of HT and GD, and improved the accuracy of
diagnosis. Most researches had shown that the number of
Tregs cells in the peripheral blood of patients with HT
reduced, but there were also reports of increasing and normal.
For example, Fountoulakis et al [49] found that the number
of Tregs cells in the peripheral blood of HT patients
significantly increased, which may be related to the
compensatory increase of Tregs cells of the body's immune
system and suppression of the immune response of their own
tissues. Marazuela et al. [50] reported that the number of
Treg cells in the thyroid tissue and peripheral blood of AITD
patients was significantly higher than the control group, and
there was a functional defect, and their inhibitory ability
significantly reduced. In peripheral blood of AITD patients, T
cells expressing Foxp3 and GITR increased, but the ability to
inhibit cell proliferation decreased, and most of them could
not down-regulate the autoimmune response and reduce the
damage of inflammation to thyroid tissue [51]. Glick et al.
[52] believed that there was no statistically significant
difference among the number of Tregs cells in GD and HT
patients and the control group, but in vitro experiments
confirmed that the proliferation of Tregs cells inhibited the
proliferation of effector T cells, which suggested that Treg
cell function in AITD patients decreased. The above research
results suggest that the role of Treg insufficiency in the
development of AITD should be more important than the
change in the number of Treg alone, which can reduce the
body's ability to suppress the immune response of the body,
leading to the occurrence of AITD. The immunosuppressive
ability of Treg cells in thyroid tissue and peripheral blood of
HT patients decreases, and the immune response of Th17
cells is enhanced. Treg/Th17 immune imbalance may
participate in the development of HT, but its mechanism of
action needs to be further study. In HT patients, the number
of Treg cells decreases more frequently and is accompanied
by dysfunction, but there are also reports of increased Treg
numbers and no obvious changes. It may be related to the
detection methods and signs, the number of cases and the
degree of the disease. It needs to be prospectively studied in
large samples.
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5. Outlook
In conclusion, Th cells play a key role in regulating
cellular immunity and humoral immunity. The imbalance of
Th1/Th2 and Th17/Treg ratio is closely related to the
pathogenesis of HT. Its cell number, ratio, immune activity,
function and cytokines are abnormal. It leads to autoimmune
dysfunction and plays an important role in the occurrence
and development of HT. However, because of Th1/Th2 and
Th17/Treg cells and their cytokines constituting a quite
complex immune network system, the mutual influence and
mechanism of action with each other are not completely clear.
Strengthening research in this field will be of great
significance to the early diagnosis and treatment of HT and
the prevention of hypothyroidism, and to improve the quality
of life of HT patients. By taking corresponding measures,
through adjusting the T cell subsets and correcting the
patient's immune imbalance, it is possible to open up new
ways for the prevention and treatment of HT, and provide a
new basis for the completely cure of HT and reduce the
occurrence of hypothyroidism.
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