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Abstract: Objective: To assess the correlation of thyroid function and serum immunological indexes in patients with Hashimoto's
thyroiditis. Method: To select 172 patients who have been clinically confirmed with HT. And they were divided into Hashimoto
hyperthyroidism group within 39 cases, Hashimoto hypothyroidism group within 92 cases and normal Hashimoto's thyroid function
group within 41 cases on the basis of Thyroid function. Besides, 50 healthy controls were control group. ECLIA was adopted to test the
Thyroid function and antibody indicators of every group, and ELISA was employed to detect Th1 type cytokines (IL-2, IFN-γ) and
Th2 type cytokines (IL-6, IL-10). Result: Every group with Hashimoto's thyroiditis was evidently higher than the normal one as well as
the Hashimoto hypothyroidism group was higher than the Hashimoto hyperthyroidism group and the normal one in TPOAb and TGAb
levels, in which the difference has statistical significance (P<0.05). However, the difference between Hashimoto hyperthyroidism
group and Hashimoto hypothyroidism group has no statistical significance (P>0.05); Moreover, the IL-2, IFN-γ levels of the
Hashimoto hyperthyroidism group and the normal Hashimoto's thyroid function group were distinctly higher than that of the
Hashimoto hypothyroidism group; And the IL-6 and IL-10 levels were obviously higher than the Hashimoto hyperthyroidism group as
well as the normal Hashimoto's thyroid function group (P<0.05). Besides, the TSH was positively correlated with the TPOAb and the
IL-10. And FT4 was negatively correlated with the TPOAb, TGAb, IL-6. Not only the FT3 and TGAb but also the TT4 and IL-6 were
in negative correlation. But the other indexes have no correlation. Conclusion: The patients with Hashimoto's thyroiditis have high
TPOAb and TGAb levels. In addition, the TPOAb, TGAb and cytokines levels in the serum of HT patients with different thyroid
function have evidently discrepancy, which may be closely related to the occurrence and development of the disease.
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1. Introduction
The Hashimoto's thyroiditis (HT) is a typical thyroid
disease about witch organ-specific and autoimmunity are
mediated by T cells. The patients’ thyroid autoantibodies and
lymphocytes are infiltrated in thyroid tissue, which causes
thyroid follicles’ destroying and atrophie thyroid tissues [1].
Thyroid function can vary in patients. In the early stages of the
disease, the patients’ thyroid function is normal or they will
emerge transient hyperfunction. With the destroying of the
thyroid follicles, they will gradually manifests as
hypothyroidism [2]. The causes of the HT are closely related

to the body’s disorder cellular immune and humoral immune
function of the thyroid epithelial cells [3]. According to the
research, most of the HT patients’ thyroid peroxidase
antibodies (TPOAb) and thyroid globulin antibodies (TGAb)
titers rose [4]. At the same time, there is an imbalance of
Th1/Th2 cells proportion [5]. At present, there are rare
researches on the indexes expression of serum antibodies and
cytokines or others of patients with different thyroid function.
Therefore, by analyzing the changes in serum immune indexes
of the HT patients with different thyroid function, this article
is aimed at further discussing the HT pathogenesis as well as
providing theory bases for the HT diagnoses and treatment.
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2. Methods
2.1. General Information
172 patients who were clinically diagnosed with HT in the
endocrinology department of Cangzhou Hospital of Integrated
Traditional Chinese and Western Medicine, Hebei province
from November, 2017 to October, 2019 were chosen to be
study objects, and they were all primary-care patients, among
which there were 35 men cases, 137 women cases with age
from 18~70, and the average age were (44.07±17.83) years
old. They were divided into Hashimoto hyperthyroidism
group within 39 cases, Hashimoto hypothyroidism group
within 92 cases and normal Hashimoto's thyroid function
group within 41 cases on the basis of Thyroid function.
Besides, 50 healthy controls were control group, in which
there were 10 men cases and 40 women cases with age from
19~70, and the average age were (44.33±16.57) years old. The
general clinical data such as gender and age were compared
among groups. And the differences have no statistical
significance. This research has been approved by the ethics
committee and all the subjects were informed and agreed.

Adopt Cobas E601 electrogenerated chemiluminescence
analyzer of Roche supporting assay to test thyroid function
and antibody indicator, including TSH, TT4, FT4, TT3, FT3,
TPOAb and TGAb.
2.4.3. Cytokines Test
Adopt ELISA double antibody sandwich method to test Th1
type cytokines (IL-2, IFN-γ) and Th2 cytokines (IL-6, IL-10),
with the assays purchased from MultiSciences (Lianke)
Biotech Co., Ltd. and the operation conducted strictly in
accordance with the instruction manual.
2.5. Statistic Method
The data adopts SPSS24.0 software for analysis and
processing, the metering data is expressed by ( x ±s), the
comparison among multiple groups adopts analysis of
variance, pairwise comparison adopts SNK-q test, and
correlation analysis adopts linear correlation analysis.

3. Results
3.1. Comparison of Immunological Indexes of Each Group
of Serum

2.2. Diagnostic Criteria
The HT diagnosis refers to the diagnostic criteria [6] in the 8th
version of Internal Medicine published by the People's medical
publishing house eighth printing Medicine, including: (1) the one
with typical clinical features, such as diffusing goiter, tough
texture, especially with thickening of isthmus and pyramidal lobe,
etc., or TPOAb or TGAb positive, can be diagnosed; (2) the one
without goiter, but with distinct TPOAb or TGAb increase as
well as hypothyroidism can also be diagnosed.
2.3. Exclusion Criteria
(1) With the history of pituitary or hypothalamus disease; (2)
The pregnant or breastfeeding woman; (3) Take medicine
which affects thyroid hormone; (4) Patient with autoimmune
diseases; (5) Patient with abnormal liver and kidney function,
and/or cardiac insufficiency.
2.4. Experimental Method
2.4.1. Specimen Collection
Take 4ml fasting venous blood in the early morning for all
the patients and the healthy for check-up, separate the serum
timely, and place it in cryogenic refrigerator with the
temperature as -40°C for storage.

TPOAb and TGAb of each HT group is distinctly higher
than that of normal control group (P<0.05), TPOAb and
TGAb of each HT hypothyroidism is higher than that of HT
hyperthyroidism group and normal HT thyroid function group,
and the difference has statistic meaning (P<0.05); the
difference in TPOAb and TGAb level between HT
hyperthyroidism and normal HT thyroid function group has no
statistic meaning (P>0.05); IL-2 and IFN-γ level of HT
hyperthyroidism group and normal HT thyroid function group
is distinctly higher than that of HT hypothyroidism group and
normal control group (P<0.05), IFN-γ level of HT
hypothyroidism group is higher than that of normal control
group, and the difference has statistic meaning (P<0.05); the
IL-2 level is higher than that of normal control group, but the
difference has no statistic meaning (P>0.05); IL-6 and IL-10
level of HT hypothyroidism group is distinctly higher than
that of HT hyperthyroidism group and normal HT thyroid
function group (P<0.05), and the comparison difference of
IL-6 level of HT hyperthyroidism group and normal HT
thyroid function group with the normal control group has no
statistic meaning (P>0.05); IL-10 level is lower than that of
normal control group, and difference has statistic meaning
(P<0.05). (Table 1).

2.4.2. Thyroid Function and Antibody Test
Table 1. Comparison of serum immunological indexes in each group ( x ±s).
Groups
Hashimoto hyperthyroidism group
Hashimoto hypothyroidism group
Normal Hashimoto's thyroid function group
Normal Control Group
F
P

TPOAb IU/ml
221.27±142.34
386.83±187.15
183.61±87.84
23.14±13.68
16.89
0.002

TGAb IU/ml
547.53±112.13
878.74±152.43
501.47±116.38
60.27±34.64
14.37
0.012

IL-2 pg/ml
3.87±2.95
2.47±1.85
3.61±2.84
2.08±0.93
6.32
0.043

IFN-γ pg/ml
6.86±3.92
4.09±2.65
5.54±3.10
3.25±2.12
7.16
0.037

IL-6 pg/ml
1.35±1.27
1.74±1.35
1.25±1.23
1.31±1.06
6.87
0.040

IL-10 pg/ml
1.48±1.42
2.83±2.01
1.73±1.52
2.63±1.94
8.04
0.036
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3.2. The Correlation of Ht Thyroiditis Patients’ Thyroid Function Index and Serum Immunological Index
TSH is in positive correlation with TPOAb and IL-10, FT4 is in negative correlation with TPOAb, TGAb and IL-6, TT4 is in
negative correlation with IL-6, FT3 is in negative correlation with TGAb, and other indexes has no distinct correlation among
each other. (Table 2).
Table 2. The correlation of HT thyroiditis patients’ thyroid function index and serum immunological index.
thyroid function index
TSH
FT4
TT4
FT3
TT3

r
TPOAb
0.612*
-0.423*
-0.165
-0.231
-0.098

TGAb
0.312
-0.469*
-0.532
-0.358*
-0.267

IL-2
-0.371
0.215
0.087
0.145
0.276

IFN-γ
-0.198
0.174
0.162
0.247
0.084

IL-6
0.361
-0.721*
-0.374*
-0.293
-0.267

IL-10
0.578*
-0.341
-0.162
-0.276
-0.18

Note: *P<0.05.

4. Discussions
Thyroid peroxidase is a low glycosylated membrane-bound
enzyme, and can catalyze the oxidation of iodine and the
iodination of tyrosine residue of thyroglobulin. Thyroglobulin
is an iodized glycoprotein existing in thyroid gland as well as a
storage form of iodine in thyroid gland, and can generate
thyroxine and triiodothyronine after hydrolysis [7]. TPOAb
and TGAb is important symbols of HT thyroiditis. More than
80% patients have continuous TPOAb and TGAb level rise,
which is the one of the important bases [8] for HT diagnosis.
The combination of TPOAb and TPO reduces the synthesis [9]
of thyroid hormone by containing the enzymatic activity of
TPO on one hand, and destroys thyroid follicular membrane
on the other hand by activating cell-mediated cytotoxic effect
which the complement, and the antibody relies on, which
cause the death [10] of thyroid cells in return. TGAb has
enzymatic activity and can catalyze the hydrolysis of TG, and
causes the TG reduction in the blood circulation and thyroid
gland. The reduction of TG will certainly affect the synthesis
of T3 and T4 [11]. As for whether TGAb will destroy thyroid
follicle, there are different opinions. Some researches regard
that TGAb can’t anchor the complement and cross linking is
impossible due to big epitope interval, therefore, it will not
destroy the thyroid cells [12]; other researches regard that
TGAb is the same as TPOAb which can destroy thyroid cells
through complement anchorage and cytotoxic effect [13], thus
it is to be further verified as for whether it can mediate ADCC
in body. By observing HT patients’ TPOAb and TGAb level of
different thyroid function, it is discovered that TPOAb and
TGAb of HT hypothyroidism group is distinctly higher than
that of HT hyperthyroidism group and normal HT thyroid
function group, while the concentration difference of TPOAb
and TGAb between HT hyperthyroidism group and normal
HT thyroid function group has no statistic meaning.
Considering the attack process of the disease, usually HT
patients with hyperthyroidism and normal thyroid function are
at the early stage of the disease, the antibody level in the
patient is relatively low, which has relatively small influence
on the destruction of thyroid gland and the synthesis of thyroid
hormone, while HT patients with hypothyroidism are usually
at the end stage of the disease, the patients have relatively high

antibody level in it, which will cause the reduction of thyroid
hormone synthesis and the rise of TSH on one hand, which is
manifested as hypothyroidism, and deteriorate the
hypothyroidism on the other hand by destroying thyroid
follicle and cause the injury of thyroid tissue. The correlation
research between thyroid function index and TPOAb as well
as TGAb indicates that TPOAb is in positive correlation with
TSH and negative correlation with FT4, and has no distinct
correlation with FT3, TT3 and TT4; TGAb is in negative
correlation with FT3 and FT4, and has no distinct correlation
with TSH, TT3 and TT4; the hypothyroidism patients have
TSH rise, and FT3, FT4 reduction, which corresponds to HT
hypothyroidism patients’ relatively high TPOAb and TGAb
level.
T cell plays an important role in the pathogenesis of HT.
Many researches indicate that Th1/Th2 cytokines participate
in the disease attack and development of HT [14-16]. Th1 type
cytokines mainly include IL-2, IFN-γ, TNF-β, etc. Mediated
Cellular immunity, macrophage activation, differentiation and
activation of cytotoxic T cell are mainly secreted by Th1 cell.
Th2 type cytokines mainly include IL-4, IL-6, IL-10, etc.,
which can promote the activation of B cell and generate
antibody. Mediated humoral immunity response is mainly
secreted by Th2 cell [17]. The balance between Th1/Th2
cytokines plays an important role in maintaining the stability
of immune function of the body, its imbalance may cause the
disease of immunity mediation. Many researches regards that
HT patients’ Th1/Th2 cell balance deviates toward Th1, some
researches regard that the HT patients’ cytokines imbalance
deviates toward Th2 [5]. The research reflects that Th1
cytokines of HT hyperthyroidism group and normal HT
thyroid function are distinctly higher than that of
hypothyroidism group, while Th2 type cytokines are distinctly
lower than that of hypothyroidism group. Considering the
different stage of the disease, the difference between Th1/Th2
balance may play an important role in the generation and
development of HT. At the early stage of HT, Th1 cell diffuses
in thyroid tissue in large amount, which causes the injury of
thyroid tissue directly due to the activation of cytotoxic T
lymphocytes and macrophages and makes the thyroid
hormone stored in thyroid follicle cells released into the blood
in large amount. As a result, transient hyperthyroidism is
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caused. The research reflects that at the early stage of
autoimmune thyroiditis attack, the expression level of IFN-γ
has increased before the rise of TGAb titer, which promotes
the generation and development of autoimmune diseases [18].
IFN-γ, IL-6 and other inflammatory cytokines can contain the
expression of sodium-iodide co-conveyor in thyroid follicle
cells and the synthesis of protein, which will affect the uptake
activity of iodine and thyroid hormone in return and cause the
abnormality of TPO activity and the abnormal release of TG in
blood [19]. Under the action that Th2 cytokines promote the
antibody generation, the patients’ TPOAb and TGAb level
rises continuously, which further cause the damage of thyroid
cells and thyroid hormone, and cause hypothyroidism in
return. The research on the correlation between thyroid
function index and cytokines indicates that IL-10 is in positive
correlation with TSH, IL-6 is in negative correlation with FT4
and TT3, which explains that the cytokines have close relation
with thyroid hormone synthesis and release.

5. Conclusions
The relationship between thyroid function and
immunological indexes in serum was observed in 172 patients
with HT. The results show that, the levels of TPOAb and
TGAb were correlated with thyroid function, high levels of
TPOAb and TGAb can lead to hypothyroidism; There was
Th1/Th2 imbalance in HT patients, Th1 cytokines were
mainly secreted in hyperthyroidism stage, and Th2 cytokines
were mainly secreted in hypothyroidism stage. TPOAb,
TGAb levels and Th1 / Th2 imbalance participate in the
occurrence and development of HT.
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