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Abstract: Objective: To assess the relationship between thyroid function and T lymphocyte subsets in Patients with 

Hashimoto's Thyroiditis. Method: To select 131 diagnosed HT patients as the research object, which is divided into HT 

hyperthyroidism group (Group A) with 18 cases, normal HT thyroid function group (Group B) with 35 cases, HT subclinical 

hypothyroidism group (Group C) with 42 cases, and HT hypothyroidism group (Group D) with 36 cases in accordance with 

thyroid function. Besides, 40 cases of healthy check-up people are selected as the control group. ECLIA is adopted to test the 

thyroid function index of each group, and FCM is adopted to test T lymphocyte subsets. Result: Compare CD3
+
T lymphocytes of 

each group, Group D is obviously higher than Group A, Group B, and the control group, and the difference has statistic 

significance (P<0.05); Compare CD3
+
CD4

+
T lymphocyte and CD4

+
/CD8

+
 of each group, Group D is obviously higher than 

other groups, Group C is obviously higher than Group A, Group B, and the control group, Group A and Group B are obviously 

higher than the control group, and the differences have statistic significance (P<0.05); Compare CD3
+
CD8

+
T lymphocytes of 

each group, Group D is obviously lower than other groups, Group C is obviously lower than Group A, Group B, and the control 

group, the difference has statistic significance (P<0.05). The correlation analysis shows that TSH is in positive correlation with 

CD4
+
/CD8

+
, FT3 is in positive correlation with CD3

+
CD8

+
T, and FT4 is in positive correlation with CD3

+
CD8

+
T and in negative 

correlation with CD4
+
/CD8

+
. Conclusion: HT patients have the imbalance of T lymphocyte subsets, and the T lymphocyte 

subsets ratio of HT patients of different thyroid function has obvious differences, which may have close relationship with the 

occurrence and development of HT. 
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1. Introduction 

Hashimoto's Thyroiditis (HT) is an autoimmune thyroid 

disease of organ specificity mediated by T cells. Its 

pathogenesis is complicated, and it is deemed that the disorder 

of body immune function is caused by the mutual function 

among inheritance, environment, etc., the immune tolerance is 

destroyed, auto-reactive T cells are activated [1], suppressor T 

cells allow auxiliary T cells to react with the antigens under a 

certain condition, which causes the damage of thyroid cells [2], 

and then the disorder of thyroid function in return. In the 

development process of the disease, the patients’ thyroid 

function can be manifested as normal thyroid function or 

transient hyperthyroidism. With the continuous thyroid cell 

damage, it is finally manifested as hypothyroidism [3]. 

Previous studies prove that the abnormal activation of 

auto-reactive T cells has close relationship with the HT 

occurrence, and participates in the attack process of HT [4]. 

There are relatively few studies on the peripheral blood T 

lymphocyte subsets change condition of HT patients of 



115 Rongqin Dai et al.:  The Relationship Between Thyroid Function and T Lymphocyte Subsets in  

Patients with Hashimoto's Thyroiditis 

different thyroid function. By analyzing the peripheral blood T 

lymphocyte subsets change condition of HT patients of 

different thyroid function, this paper aims at further studying 

the role of T lymphocytes in HT occurrence and development. 

2. Methods 

2.1. General Information 

131 patients who were clinically diagnosed with HT in the 

endocrinology department of Cangzhou Hospital of Integrated 

Traditional Chinese and Western Medicine, Hebei province 

from December, 2017 to February, 2019 were chosen to be 

study objects, among which there were 26 men cases, 105 

women cases with age from 20~68, and the average age were 

(44.57±16.76) years old. They were divided into Hashimoto 

hyperthyroidism group (Group A)within 18 cases, normal 

Hashimoto's thyroid function group (Group B) within 35 

cases, Hashimoto Subclinical hypothyroidism group (Group 

C)within 42 cases and Hashimoto hypothyroidism group 

(Group D) within 36 cases and on the basis of Thyroid 

function. Besides, 40 cases of healthy check-up people are 

selected as the control group, in which there were 8 men cases 

and 32 women cases with age from 22~67, and the average 

age were (45.33±16.48) 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. 

2.2. Diagnostic Criteria and Exclusion Criteria 

2.2.1. Diagnostic Criteria of Hashimoto's Thyroiditis 

The HT diagnosis refers to the diagnostic criteria in the 8th 

version of Internal Medicine published by the People's 

medical publishing house [5], including: (1) The one with 

clinical features, such as diffusing goiter, tough texture, 

especially with thickening of isthmus and pyramidal lobe, etc., 

and Thyroid peroxidase antibody (TPOAb) or Thyroglobulin 

antibody (TGAb) positive; (2) The one without goiter, but 

with distinct TPOAb or TGAb increase as well as 

hypothyroidism. 

2.2.2. Diagnostic Criteria of Thyroid Dysfunction 

The diagnostic criteria of thyroid dysfunction including [6]: 

(1)Hyperthyroidism: TSH < 0.27 mU/L, FT3 > 7.1 pmol/L, 

FT4 > 22 pmol/L; (2) Subclinical hypothyroidism: TSH > 4.2 

mU/L, FT3 and FT4 are normal; (3) Hypothyroidism: TSH > 

4.2 mU/L, FT3 < 2.8 pmol / L and / or FT4 < 12 pmol / L. 

2.2.3. Exclusion Criteria 

(1) Patient with abnormal liver and kidney function, and/or 

cardiac insufficiency; (2) The pregnant or breastfeeding 

woman; (3) Patient with autoimmune diseases; (4) With the 

history of pituitary or hypothalamus disease; (5) Taked 

medicine which affects thyroid function. 

2.3. Experimental Method 

2.3.1. Specimen Collection 

Morning fasting venous blood is taken from all the subjects 

and put into pro-coagulation tube and EDTA-K2 anticoagulant 

tube. Serum is separated from the pro-coagulation tube timely 

for testing thyroid function. The specimen in the EDTA-K2 

anticoagulant tube is shaken evenly, without centrifugation, 

for testing T lymphocyte subsets with the whole blood. 

2.3.2. Thyroid Function and Antibody Test 

Adopt Cobas E601 electrogenerated chemiluminescence 

analyzer of Roche supporting assay to test thyroid function 

and antibody indicator, including TSH, FT3, FT4, TT3, TT4, 

TPOAb and TGAb. 

2.3.3. The Testing of T Lymphocyte Subsets 

Flowcytometry FACSCalibur provided by American BD 

company is adopted to test T lymphocyte subsets, including 

the percentage of CD3
+
T, CD3

+
CD4

+
T, CD3

+
CD8

+
T and 

CD4
+
/CD8

+
. All the reagents are corollary reagents of 

instrument companies. 

2.4. 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. The Comparison of Each Group of T Lymphocyte 

Subsets 

Compare CD3
+
T lymphocytes of each group, Group D is 

obviously higher than Group A, Group B, and the control 

group, and the difference has statistic significance (P<0.05), 

the comparison of other groups has no statistic significance 

(P>0.05); Compare CD3
+
CD4

+
T lymphocyte and CD4

+
/CD8

+ 

of each group, Group D is obviously higher than other groups, 

Group C is obviously higher than Group A, Group B, and the 

control group, Group A and Group B are obviously higher 

than the control group, and the differences have statistic 

significance (P<0.05), as for the comparison of Group A and 

Group B, the difference has no statistic significance (P>0.05); 

Compare CD3
+
CD8

+
T lymphocytes of each group, Group D is 

obviously lower than other groups, Group C is obviously 

lower than Group A, Group B, and the control group, the 

difference has statistic significance (P<0.05), as for the 

comparison of Group A and Group B with the control group, 

the difference has no statistic significance (P>0.05). (Table 1) 
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Table 1. Comparison of T lymphocyte subsets in each group ( x ±s). 

Groups n CD3+T CD3+CD4+T CD3+CD8+T CD4+/CD8+ 

normal control group 40 68.73±9.72 40.14±9.34 27.03±5.83 1.58±0.62 

group A 18 68.84±9.45 42.07±8.14 26.66±6.14 1.62±0.73 

group B 35 68.79±9.67 42.54±8.43 26.32±6.72 1.68±0.63 

group C 42 69.85±8.12 44.18±8.82 25.16±6.63 1.85±0.89 

group D 36 71.17±8.10 46.82±8.89 23.48±7.01 2.01±0.97 

F  5.13 8.11 6.36 7.65 

P  0.047 0.039 0.043 0.037 

 

3.2. The Correlation Between Thyroid Function Index and T 

Lymphocyte Subsets 

The correlation analysis shows that TSH is in positive 

correlation with CD4
+
/CD8

+
, FT3 is in positive correlation 

with CD3
+
CD8

+
T, and FT4 is in positive correlation with 

CD3
+
CD8

+
T and in negative correlation with CD4

+
/CD8

+
. 

(Table 2) 

Table 2. The correlation between thyroid function index and T lymphocyte 

subsets. 

thyroid function r 

index CD3+T CD3+CD4+T CD3+CD8+T CD4+/CD8+ 

TSH 0.169 0.354 0.412 0.572* 

FT3 0.201 0.231 0.628* 0.312 

TT3 0.067 0.123 0.446 0.279 

FT4 0.278 0.404 0.649* -0.478* 

TT4 0.015 0.257 0.368 0.157 

Note: *P<0.05. 

4. Discussions 

Hashimoto's Thyroiditis is a common autoimmune thyroid 

disease of organ specificity mediated by T cells, the abnormal 

activation of auto-reactive T cells has close relation with the 

attack of HT and participates in the attack process of HT. T 

cell is one kind of important T lymphocytes in the body, with 

its main role as mediating cell immune response and 

regulating body immune function. T cells can be divided into 

different subsets in accordance with its surface CD molecules, 

CD3
+
T cells represents the total T lymphocytes, CD3

+
CD4

+
T 

cells represents helper T cells (Th), which mainly mediate cell 

immune response and assist B cells to produce humoral 

immune response, CD3
+
CD8

+
T cells include cytotoxic T cells 

as well as suppressor T cells (Ts). The suppressor T cells 

mainly suppress the proliferation of self T lymphocytes to the 

alloantigen and suppress B lymphocytes to produce antibody. 

Under normal condition, various lymphocyte subsets of the 

body maintain at a certain quantity and ratio, interact, and 

maintain the normal immune function of the body [7]. 

Studies discover that the change of T lymphocyte subsets 

has close relationship with the occurrence and development of 

HT [8]. Under the joint action of inheritance and environment, 

the imbalance between Th cells and Ts cells is destroyed. Th 

cell is an important index of regulating human body's immune 

function, and has an important role in maintaining the balance 

of body immune function [9]. By comparing the change 

condition of HT patients’ T lymphocyte subsets of different 

thyroid function, the paper discovers that Th cells of each HT 

group are obviously higher than the control group, the increase 

of HT hypothyroidism group is the most obvious, and then the 

HT subclinical hypothyroidism group, which explains that Th 

cells are increasing continuously with the development of HT 

patients’ disease. Th mainly includes Th1, Th2, and Th17 [10], 

Th1 cells can secrete IFN-γ, IL-2 and other cytokines, IFN-γ 

can increase the expression of HLA-II type antigen of thyroid 

epithelial cell, cause the secretion and release of IL-2, IL-2 can 

activate and secrete other cytokines and makes a large amount 

of T lymphocytes and mononuclear cells enter into the thyroid 

and increase cytotoxicity [11-12]. Studies discover that there 

is the hyperfunction of Th1 cytokine in the attack process of 

HT [13]; Th2 cells can promote B cells’ activation and 

antibody production by secreting IL-4, IL-6 and other 

cytokines, and mediate humoral immune response. Th17 is a 

cell subset which mainly secretes IL-17, induces the 

production of several kinds of inflammatory cytokines and 

chemokines through secreting IL-17 in large amount, invades 

the tissue cells, and causes the damage of tissue cells [14]. 

Studies discover that the change of self micro environment 

within the HT patients can further induce the divergence of 

Th17 cells [15], the increased Th17 cells can promote the 

synthesis of relevant cytokines and cause the imbalance of 

inflammatory cytokines in the body. The imbalance of Th1 

and Th17 cells can induce and deteriorate HT, and further 

affect thyroid function [16]. 

This paper shows that HT manifests Th cells increase in 

hyperthyroidism period, while Ts cells reduction starts at the 

subclinical hypothyroidism stage, which conforms to the 

conclusion that Th cells are the main invasive cells at the 

early stage of the thyroid cells [17]. At the early stage of HT, 

Th cells have invaded in the thyroid tissue in large amount, 

the activation of T lymphocyte and macrophage, as well as 

the release of various inflammatory cytokines causes the 

damage of thyroid tissue, which makes the thyroid hormone 

stored in thyroid follicle cells release into blood in large 

amount and causes hyperthyroidism in return. For HT 

patients with normal thyroid function, whose thyroid 

function index is expressed as normal, but Th cells, TPOAb, 

TGAb level increase obviously, which explains that immune 

disorder also exists in HT patients with normal thyroid 

function, which deserves clinical attention. With the further 

development of the disease, Th cells within the patient 

increases continuously, and the Ts cells with suppressing 

role reduces continuously, the Th function gets active while 

Ts function has defects, which activates B cells to produce a 
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large amount of self antibody of thyroid, thyroid cells have 

cell invasive inflammation, a large amount of lymphocytes, 

NK cells, plasma cells and macrophages invade, which 

causes damage to thyroid tissue while self antibody of the 

thyroid combines with corresponding antigen, which further 

destroys thyroid follicular membrane through the activation 

of complement and ADCC action and causes 

hypothyroidism [18-19], and the patients manifest as 

subclinical hypothyroidism or hypothyroidism. The research 

shows that hypothyroidism and subclinical hypothyroidism 

patients’Th cells are higher than that of HT patients with 

hyperthyroidism or normal thyroid function, while 

hypothyroidism and subclinical hypothyroidism patients’Ts 

cells are lower than that of HT patients with hyperthyroidism 

or normal thyroid function, which explains that the change of 

T lymphocyte subsets has close relationship with the 

seriousness of HT. By observing the correlation between 

thyroid function index and T lymphocyte subsets, this paper 

discovers that TSH is in positive correlation with 

CD4
+
/CD8

+
, and FT3, FT4 are in positive correlation with 

CD3
+
CD8

+
T, FT4 is in negative correlation with CD4

+
/CD8

+
. 

It can be considered that the influence of T lymphocyte 

subsets on thyroid function is the result of joint action of Th 

and Ts, while hypothyroidism, especially the reduction of 

FT3, FT4, may deteriorate the imbalance of HT patients’ 

peripheral blood lymphocyte subsets. 

5. Conclusions 

Hashimoto's Thyroiditis patients have the imbalance of T 

lymphocyte subsets, which expresses as the hyperfunction of 

Th cells and the defect of Ts cells. The increase of Th cells 

may exist in HT patients of different thyroid function, the HT 

hypothyroidism patient is the most obvious, and then followed 

by the HT subclinical hypothyroidism patient; the reduction of 

Ts cells starts from the HT subclinical hypothyroidism patient, 

while the hypothyroidism patient is the most obvious. The 

imbalance of T lymphocyte subsets plays an important role in 

the occurrence and development of HT patients. 
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