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Abstract: [Objective] To discuss the changes of endothelin (ET), homocysteine (Hcy) and blood lipids levels in patients with 

hyperthyroidism and subclinical hyperthyroidism, and to explore their clinical significance. [Methods] The authors choose 251 

cases of hyperthyroidism, 242 cases of subclinical hyperthyroidism and 130 cases of the control group to test ET, Hcy, TC, TG, 

HDL, LDL and LPa. [Results] The level of ET of Hyperthyroidism group is higher than subclinical hyperthyroidism group and 

the control group. The level of ET of subclinical Hyperthyroidism group is higher than the control group(P<0.05). The level of 

Hcy of Hyperthyroidism group and subclinical Hyperthyroidism group was lower than the control group(P<0.05). The level of 

TG, TC, LDL, LPa of subclinical Hyperthyroidism group are lower than the control group(P<0.05). The level of TG, TC, HDL, 

LDL, LPa of Hyperthyroidism group are lower than the control group and subclinical hyperthyroidism group (P<0.05). 

[Conclusions] All of ET, Hcy and lipids participate in the occurrence and development process of hyperthyroidism and 

subclinical hyperthyroidism. Monitoring the change of related indexes is helpful to predict the transformation of subclinical 

hyperthyroidism to hyperthyroidism and the occurrence of cardiovascular disease. 
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1. Introduction 

Hyperthyroidism is one of the most common endocrine 

diseases in clinic. It is an autoimmune disease caused by 

excessive secretion of thyroid hormone in the body; it leads to 

the multi-system syndrome, which the increase of excitability 

of nervous, digestive, circulatory system and 

hypermetabolism is the main clinical manifestations. If not 

treated in time, it may cause metabolic disorders, 

atherosclerosis and hyperthyroidism heart disease [1], 

hyperthyroidism myopathy, hyperthyroidism ophthalmopathy, 

hyperthyroidism periodic paralysis and even hyperthyroidism 

crisis and other complications, more commonly found in 

cardiovascular and nervous system [2]. Subclinical 

hyperthyroidism refers to specific types of hyperthyroidism 

that the normal range of serum between FT3 and FT4, but the 

serum thyrotropin (TSH) is lower than the reference range. 

Patients, often due to no clinical symptoms, or symptoms are 

not accurate or not specific, are easy to miss diagnose and to 

be misdiagnosed, thus, effective treatment are not taken in 

time, and subclinical hyperthyroidism developed into clinical 

hyperthyroidism [3]. ET is not only an important factor in 

regulating cardiovascular function [4], but also is involved in 

neuroendocrine regulation. Hcy is an independent risk factor 

for cardiovascular and cerebrovascular diseases. Thyroid 

dysfunction often leads to abnormal lipid metabolism. This 

study analyzed the changes of ET, Hcy and blood lipid levels 

in patients with clinical hyperthyroidism and subclinical 
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hyperthyroidism in order to explore their relationship with the 

occurrence and development of clinical hyperthyroidism and 

subclinical hyperthyroidism, and to provide objective basis for 

the prevention and treatment of clinical hyperthyroidism and 

subclinical hyperthyroidism and related diseases. 

2. Datas and Methods 

2.1. General Datas 

From March 2016 to October 2018, 493 patients (194 males 

and 299 females) were selected from the Department of 

Endocrinology, Cangzhou Hospital Integrated of Chinese and 

Western medicine, Hebei Province, among which, 251 

persons are clinical hyperthyroidism patients 

(hyperthyroidism group, 98 males, 153 females, age 21~70 

(42.2±15.1) years old) and 242 persons are subclinical 

hyperthyroidism patients (subclinical hyperthyroidism group, 

95 males, 147 females, age 21~70 (46.5±17.4) years old). At 

the same time, 130 healthy persons (control group, 58 males, 

72 females, age 21~70 (45.3±12.5) years old) were selected. 

There was no significant difference in sex and age among the 

three groups (P > 0.05). 

2.2. Methods 

After receiving a fasting hemospasia in the early morning, 

venous blood (4ml) was collected from the three groups, 

resting for 1 to 2 hours at room temperature and then serum 

was separated by high-speed centrifugation. The five indexes 

of serum thyroid function: free triiodothyronine (FT3), free 

thyroxine (FT4), total triiodothyronine (TT3), total thyroxine 

(TT4) and thyrotropin (TSH) were determined by Cobas e602 

Automatic Immune Diagnostic Assay System, the reagents are 

all Roche's specialized supporting products. ET was 

determined by Elisa kit from Shanghai Kanu Biotech Co. Ltd; 

Hcy was determined by Abbott Laboratories AXSYM 

automatic immune analyzer and the chemiluminescence 

method; Serum TG, TC, HDL, LDL and LPa were determined 

by HITACHI-020 automatic biochemical analyzer, the 

reagents are from Heguang Co. Ltd of Japan. 

2.3. Diagnostic Standard 

Diagnostic standard based on the 2008 Chinese guidelines 

for diagnosis and treatment of thyroid Diseases: (1) Clinical 

hyperthyroidism: have symptoms or signs of hyperthyroidism, 

and conforms with TSH<0.27mIU/L, FT3>7.1pmol/L, 

FT4>22pmol/L; (2) Subclinical hyperthyroidism: conforms 

with TSH<0.27m IU / L, and FT3 as well as FT4, were within 

the normal range. 

2.4. Statistical Analysis 

SPSS19.0 statistical software was used to process the data, 

the metrological data were expressed as x ±s, the quantitative 

data were compared by t-test, and the correlation among the 

factors was analyzed by linear correlation analysis. P < 0.05 

suggests that there were significant differences. 

3. Results 

3.1. Comparison of the Levels of ET and Hcy in Each Group 

The level of ET in hyperthyroidism group was higher than 

that in Subclinical hyperthyroidism group and control group, 

the difference was statistically significant (P<0.05). The level 

of ET in Subclinical hyperthyroidism group was higher than 

that in control group, and the difference was statistically 

significant (P<0.05). Both the level of Hcy in hyperthyroidism 

group and subclinical hyperthyroidism group were lower than 

that in control group, the difference was statistically 

significant (P<0.05). There was no significant difference in 

Hcy level between hyperthyroidism group and Subclinical 

hyperthyroidism group (P>0.05). The results are shown in 

Table 1. 

Table 1. Comparison of the levels of ET and Hcy in each group (x±s). 

results Subclinical hyperthyroidism group (n=242) hyperthyroidism group (n=251) control group (n=130) 

ET(ng/L) 126.13±17.61 137.28±14.57 110.19±12.62 

Hcy(umol/L) 11.21±2.81 10.69±2.17 13.85±1.92 

 

3.2. Comparison of Blood Lipid Levels in Each Group 

TG, TC, HDL, LDL, LPa in hyperthyroidism group was 

lower than those in control group and Subclinical 

hyperthyroidism group, the difference was statistically 

significant. (P<0.05) TG, TC, HDL, LDL, LPa in Subclinical 

hyperthyroidism group were lower than those in control group, 

except HDL, the difference was statistically significant 

(P<0.05). The results are shown in Table 2. 

Table 2. Comparison of blood lipid levels in each group (x±s). 

results Subclinical hyperthyroidism group (n=242) hyperthyroidism group (n=251) control group (n=130) 

TG(mmol/L) 1.24±0.52 1.06±0.70 1.44±0.47 

TC(mmol/L) 3.78±1.15 3.07±1.41 4.51±0.92 

HDL(mmol/L) 1.38±0.41 1.25±0.19 1.41±0.25 

LDL(mmol/L) 2.76±0.91 2.49±1.12 2.97±1.01 

LPa(mg/L) 212.16±18.73 197.16±25.18 220.37±21.46 
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4. Discussions 

ET is a small Micro molecule vasoactive peptide 

synthesized and secreted by vascular endothelial cells. It has a 

strong and persistent affection of vasoconstriction and 

spasticity [5], it is a powerful vasoconstrictor factor [6], and 

plays an important role in maintaining basal vascular tension 

and homeostasis of the cardiovascular system [7]. Its 

overexpression can induce myocardial smooth muscle cell to 

lysis and apoptosis, Myocardial fibrosis, and vasospasm [8]. A 

bunch of people represented by Chai Guolu et al [9] reported 

that the level of ET in patients with hyperthyroidism was 

significantly higher than that in normal people. People like 

Chen Xuehui et al [8] found that thyroid hormone and ET have 

feedback and negative feedback mechanism. The 

pathogenesis of hyperthyroid heart disease is closely related to 

IL-1, TNF- α and ET. It was found by my research that the 

level of ET in the hyperthyroidism group was higher than that 

in the subclinical hyperthyroidism group and the control group, 

and the level of ET in the Subclinical hyperthyroidism group 

was higher than that in the control group. The difference was 

statistically significant (P<0.05). It is a suggestion that ET 

may be involved in the occurrence and development of 

subclinical hyperthyroidism and clinical hyperthyroidism, and 

may play an important role in predicting whether subclinical 

hyperthyroidism develops into clinical hyperthyroidism and 

may have caused the occurrence of related complications. 

Hcy is a sulfur-containing amino acid that presents in very 

small amount in a human body. Hcy is closely associated with 

some common clinical diseases, such as cardiovascular 

disease, nervous system disease, kidney disease, diabetes 

mellitus, liver disease and so on, among which, 

Cardiovascular system and nervous system disease are more 

likely to be found [10]. Through spontaneous oxidation, Hcy 

produces peroxides and superoxides, which damage vascular 

endothelial cells and stimulate the excessive growth of 

vascular smooth muscle, causing the accumulation and 

precipitation of plasma lipoprotein, thus accelerating the 

process of atherosclerosis. Mao Lei et al [11] confirmed that 

high Hcy is one of the risk factors of acute coronary syndrome. 

Liu Xiangru et al [12] found that the level of plasma Hcy in 

type 2 diabetic patients was significantly higher than that in 

healthy groups. The level of serum Hcy may also be related to 

cognitive function impairment [13, 14]. In our research, we 

found that the levels of Hcy in group hyperthyroidism and 

subclinical hyperthyroidism group were both lower than those 

in the control group, this consistent with reported on the 

literature [15, 16]. Therefore, it is suggested that the detection 

of serum Hcy level may be helpful to the judgment of thyroid 

function
 
[17]. 

The whole body of a Hyperthyroidism patient is in the state 

of a high metabolic level, the utilization of fat and protein 

increased, and thus decreased the fat reserve, serum TG and TC. 

My research shows that the TG, TC, HDL, LDL, LPa of the 

hyperthyroidism group is lower than the control group; the 

difference is statistically significant, this consistent with many 

scholars reports. [18-20]. Our research also showed that TG, TC, 

HDL, LDL, LPa in hyperthyroidism group were lower than 

those in subclinical hyperthyroidism group, and those in the 

subclinical hyperthyroidism group lower than those in control 

group, except HDL, the difference was statistically significant, 

suggesting that subclinical hyperthyroidism patients may not 

having clinical symptoms, but the metabolic disorder of blood 

lipid has already begun, this, if without being effectively treated, 

may further aggravate the metabolic disorder state of blood 

lipid, which is a risky factor of cardiovascular and 

cerebrovascular diseases [21]. Therefore, it is necessary to 

strengthen the monitoring of serum lipids in patients with 

hyperthyroidism and subclinical hyperthyroidism in order to 

intervene and treat the disease early [22]. 

5. Conclusion 

Briefly, ET, Hcy and blood lipid are all involved in the 

occurrence and development of clinical hyperthyroidism and 

subclinical hyperthyroidism, and a close monitor on the 

changes of related indexes would be helpful for disease 

evaluation and early prediction of the transformation from 

subclinical hyperthyroidism to clinical hyperthyroidism and the 

occurrence of cardiovascular and cerebrovascular diseases. 
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