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Abstract: Objective: To discuss the changes of serum levels of IL-2, IL-6, IL-8 and ET in patients with hyperthyroidism, and 

to analyze the correlation between them and thyroid function indexes, and to find more objective indexes for the diagnosis, 

treatment and prevention of hyperthyroidism. Methods: 251 patients with hyperthyroidism (Study Group) and 130 healthy 

persons (control group) were selected. Five indexes of serum thyroid function: serum free triiodothyronine (FT3), total 

triiodothyronine (TT3), serum free thyroxine (FT4), total thyroxine (TT4) and thyroid stimulating hormone (TSH) were 

measured by electrochemiluminescence. The levels of seruminterleukin-2 (IL-2), interleukin-6 (IL-6), interleukin-8 (IL-8) were 

detected by ELISA double antibody sandwich method, and the level of endothelin (ET) was measured by enzyme linked 

immunosorbent assay. Results: The level of IL-2 in study group was significantly lower (P<0.05), which was negatively 

correlated with serum FT3, FT4, TT3 and TT4; The levels of IL-6, IL-8 and ET were significantly increased (P<0.05), and 

positively correlated with serum FT3, FT4, TT3 and TT4; The four indexes were not correlated with serum TSH. Conclusions: 

IL-2, IL-6, IL-8 and ET are involved in the occurrence and development of hyperthyroidism, and monitoring the changes of each 

index has certain clinical application value for the diagnosis, pathogenesis research, judgment and prognosis of hyperthyroidism. 
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1. Introduction 

As an endemic disease in Cangzhou City and its 

surrounding areas, hyperthyroidism has attracted much 

attention for many years. Hyperthyroidism refers to an 

endocrine disease caused by hyperthyroidism and (or) 

increased thyroid hormone level in blood circulation. 

However, the lesion is not limited to the thyroid gland, but a 

multi system syndrome. The main clinical manifestations are 

increased excitability of digestive, circulatory and nervous 

systems and hypermetabolism [1], among which 

cardiovascular and nervous systems are more common [2]. 

More than 80% of hyperthyroidism is caused by Graves' 

disease, which is an autoimmune disease [3]. Studies have 

shown that cytokines play an important role in immune 

regulation and immune stabilization of thyroid cells [4]. 

In order to find more objective indexes for the diagnosis, 

treatment and prevention of hyperthyroidism, the changes of 

serum levels of interleukin-2 (IL-2), interleukin-6 (IL-6), 

interleukin-8 (IL-8) and endothelin (ET) in serum of patients 

with hyperthyroidism and their correlation with thyroid 

function indexes were determined. 

2. Data and Methods 

2.1. Included Objects 

From January 2017 to January 2019, 251 patients with 

hyperthyroidism (including 98 males and 153 females, aged 
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21-72 years, with an average of 42.2±15.1 years) were 

selected as the study group. The diagnostic criteria of 

hyperthyroidism were as follows: with symptoms or signs 

of hyperthyroidism, serum FT3>7.1pmol/l, FT4>22pmol / 

L, TSH<0.27miu/l [5]. All cases were diagnosed as primary 

cases without any treatment. The endocrine system and non 

thyroid diseases were excluded. During the same period, 

130 healthy people (58 males and 72 females, aged 20-70 

years, with an average of 45.3±12.5 years) were selected as 

the normal control group. The two groups were comparable 

in gender and age. This study was approved by the medical 

ethics committee of Cangzhou integrated of traditional 

Chinese and Western medicine Hospital of Hebei Province. 

2.2. Research Method 

After receiving a fasting hemospasia in the early morning, 

venous blood (4ml) was collected from patients and healthy 

persons, resting for 1 to 2 hours at room temperature and then 

serum was separated by high-speed centrifugation and stored 

in refrigerator at - 40°C. 

The five indexes of serum thyroid function: free 

triiodothyronine (FT3), total triiodothyronine (TT3), free 

thyroxine (FT4), total thyroxine (TT4) and thyroid stimulating 

hormone (TSH) were determined by Cobas E602 Automatic 

Immune Diagnostic Assay System, the reagents are all 

Roche's specialized supporting products. IL-2, IL-6 and IL-8 

were detected by ELISA double antibody sandwich method, 

and the operation was strictly in accordance with the 

instructions. The results were reported in pg / ml. ET was 

determined by ELISA kit of Shanghai Kanu Biotech Co. Ltd. 

2.3. Statistical Methods 

Spss 19.0 statistical software was used. The data was 

expressed as x ±S. The comparison of measurement data was 

conducted by t-test, and the correlation between various 

factors was analyzed by linear correlation analysis. P<0.05 

suggests that there were significant differences. 

3. Results 

3.1. Comparison of Determination Results of Serum IL-2, 

IL-6, IL-8 and ET 

Compared with the normal control group, the level of IL-2 

in the study group was significantly lower (P<0.05), and the 

levels of IL-6, IL-8 and ET were significantly increased 

(P<0.05), and the difference was statistically significant 

(P<0.05) (Table 1). 

Table 1. The levels of serum IL-2, IL-6, IL-8andET (x±s). 

 control group (n=130) study group (n=251) 

IL-2 (pg/ml) 476.1±35.6 172.4±24.8 

IL-6 (pg/mL) 1.3±0.1 2.7±0.2 

IL-8 (pg/mL) 60.4±13.7 90.4±16.5 

ET (ng/L) 110.19±12.62 137.28±14.57 

3.2. Correlation Analysis of Serum IL-2, IL-6, IL-8, ET and 

Thyroid Function Indexes 

Correlation analysis of serum IL-2, IL-6, IL-8, ET and 

thyroid function indexes in the study group showed that IL-2 

was negatively correlated with serum FT3, FT4, TT3 and TT4, 

while IL-6, IL-8 and ET were positively correlated with serum 

FT3, FT4, TT3 and TT4, but were not correlated with serum 

TSH (Table 2). 

Table 2. Comparison of correlation between IL-2, IL-6, IL-8, ET and thyroid 

function indexes in Study Group. 

 FT3 FT4 TT3 TT4 TSH 

Il-2 
r=-0.800 r=-0.612 r=-0.431 r=-0.401 r=0.621 

P=0.011 P=0.003 P=0.012 P=0.004 P=0.147 

Il-6 
r=0.501 r=0.415 r=0.476 r=0.420 r=0.187 

P=0.013 P=0.008 P=0.023 P=0.018 P=0.232 

Il-8 
r=0.707 r=0.520 r=0.479 r=0.741 r=0.453 

P=0.012 P=0.013 P=0.002 P=0.005 P=0.361 

ET 
r=0.724 r=0.632 r=0.514 r=0.512 r=0. 501 

P=0.112 P=0.006 P=0.014 P=0.005 P=0.610 

4. Discussions 

Clinical studies have found that most of hyperthyroidism is 

caused by Graves' disease [6], patients with hypermetabolism, 

nervous, circulatory, digestive and other systems show high 

excitability, Without early diagnosis and timely and effective 

treatment, the patient's condition will further aggravate and 

develop into hyperthyroid heart disease, which will seriously 

affect the patient's health and quality of life. Although the 

academic community has been exploring, but the pathogenesis 

of hyperthyroidism has not been completely clear. As an 

important factor affecting cellular immune response, 

cytokines have been a research hotspot for many years. 

Studies have shown thatthe occurrence and development of 

hyperthyroidism are related to cytokines [7], which can affect 

the function of thyroid cells and promote the antigenicity of 

thyroid [8]. The changes of cytokine network play an 

important role in the occurrence, development and prognosis 

of hyperthyroidism. 

IL-2, IL-6 and IL-8 are multifunctional cytokines produced 

by lymphocyte and participate in a variety of biological effects. 

IL-2 is mainly produced by Th1 cells under the stimulation of 

antigen or mitogen, and can play an immune enhancing role 

by promoting the differentiation of T cells [9]. Its level can 

reflect the activation degree of Th1 cells and the cellular 

immune function of the body to a certain extent [10, 11]. Feng 

Xiaoqian et al found that the levels of Th1 and IL-2 in children 

with Henoch Schonlein purpura, a common autoimmune 

disease in children, were significantly decreased [12], while 

the levels of Th2 and IL-4 were significantly increased, which 

verified the viewpoint of Th1 / Th2 imbalance [13]. Wu 

Huaxianginterpreted the recommendation of low-dose 

interleukin-2 in the treatment of Systemic Lupus 

Erythematosus, and found that the serum IL-2 level decreased 

significantly in patients with autoimmune diseases Systemic 

Lupus Erythematosus [14], and the number of regulatory T 

cells (Treg) decreased, and the balance of immune tolerance 
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was destroyed, which results in immune damage of their own 

tissues and organs of SLE patients [15]. 

My research found that the level of IL-2 in the study group 

was decreased, and negatively correlated with serum FT3, 

FT4, TT3 and TT4, which was consistent with the study of 

Geng Mingxia et al [16]. It is speculated that the reason may 

be that T cells are continuously activated in hyperthyroidism 

patients, while the ability of Th1 cells to produce IL-2 is 

decreased; the activated Th1 cells express a large number of 

IL-2 receptors (IL-2R) and combine with IL-2, which further 

reduces the IL-2 in patients. The decrease of IL-2 results in the 

decrease of Th1 cell's inhibitory effect on Th2 cell, which 

promotes the activation of Th2 cell, enhances the auxiliary 

effect on B cell, and further promotes the production of 

autoantibody, thus promoting the development of 

hyperthyroidism. The decrease of IL-2 results in the decrease 

of Th1 cell immune clearance ability and imbalance of 

immune cell network regulation, which further aggravates the 

immune function disorder of the body [17]. Therefore, it is 

reasonable to speculate that the decrease of IL-2 level may be 

conducive to the diagnosis of hyperthyroidism; if patients are 

treated with a certain dose of IL-2, the state of immune 

dysfunction may be gradually alleviated, but clinical research 

is still needed. 

IL-6 is a cytokine secreted by T lymphocytes, monocyte 

macrophages and other cells, with multiple functions [18], 

which can activate and regulate immune cells and play an 

important role in promoting inflammatory response [19]. IL-8 

is an important inflammatory mediator from multicellular 

sources [20]. In a variety of pathological environments, such as 

autoimmune diseases and metabolic diseases, IL-8 can enhance 

the body's inflammatory response, immune response and other 

processes, so as to achieve the purpose of sterilization and cell 

damage [17]. My research found that the levels of IL-6 and IL-8 

were different from IL-2. The levels of IL-6 and IL-8 were 

increased in serum of patients with hyperthyroidism, which was 

consistent with the studies of Zhang Yunming and Wu Jiali [21, 

22]. The study also found that IL-6 and IL-8 were positively 

correlated with serum FT3, FT4, TT3 and TT4. Thus, IL-6 and 

IL-8 play an important role in the pathogenesis of 

hyperthyroidism. It may be that IL-6 and IL-8 can activate Th2 

cells and enhance their auxiliary effect on B cells, thus 

promoting the production of autoantibodies and accelerating the 

development of hyperthyroidism. 

ET is a vasoactive peptide secreted by endothelial cells 

[23], which acts on vascular endothelium to regulate 

vascular tension, and plays a role in vascular damage by 

promoting endothelial cell apoptosis and leukocyte adhesion 

[24], which can reflect the degree of vascular endothelial 

damage [25]. My research found that the level of ET in the 

study group was significantly increased and positively 

correlated with serum FT3, FT4, TT3, TT4, which indicated 

that the increase of thyroid hormone damaged the vascular 

wall, resulting in the increase of ET synthesis or release by 

vascular endothelial cells. Therefore, in the process of 

treatment, timely monitoring of ET level may have certain 

reference value for observing whether the treatment is 

effective, whether the hemodynamics of patients is restored 

to normal, and to prevent or reduce cardiovascular damage in 

patients with hyperthyroidism. 

5. Conclusion 

To sum up, IL-2, IL-6, IL-8 and ET are involved in the 

occurrence and development of hyperthyroidism, and 

monitoring the changes of each index has certain clinical 

application value for the diagnosis, pathogenesis research, 

judgment and prognosis of hyperthyroidism. 
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