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Correlation between serum testosterone level and changes of levels of inflammatory factors in male patients with acute coronary syndrome
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Abstract: Objective: To measure serum testosterone level, plasma levels of interleukin-18 (IL-18) and IL-10 and explore their correlation in patients with different types of coronary heart disease (CHD), and their possible role in occurrence and development of CHD. Methods: A total of 96 male CHD patients were divided into acute myocardial infarction (AMI) group (n=35), unstable angina pectoris (UAP) group (n=32) and stable angina pectoris (SAP) group (n=29). Another 30 patients who were excluded for CHD by coronary angiography were enrolled as non CHD control group. Enzyme linked immunosorbent assay (ELISA) was used to measure serum testosterone level and plasma levels of IL-18 and IL-10 in all groups. Results: Compared with non CHD control group, there were significant decreases in serum testosterone level [(13.46±1.99) mmol/L vs. (6.89±1.35) mmol/L vs. (5.02±1.87) mmol/L, t=1.917～2.365, P<0.05 both] in UAP group and AMI group, and that of AMI group was significantly lower than that of UAP group, t=1.034, P<0.05; there were significant increases in IL-18 levels [(146.72±79.36) pg/ml vs. (209.32±80.49) pg/ml vs. (316.78±75.63) pg/ml vs. (457.78±83.21) pg/ml, t=2.016～3.167,P<0.05 all] in SAP group, UAP group and AMI group, and those of UAP group and AMI group were significantly higher than that of SAP group, t=2.173, 2.596, P<0.05; there were significant increases in IL-10 levels [(48.46±18.27) pg/ml vs. (116.45±42.76) pg/ml vs. (85.64±27.33) pg/ml vs. (70.26±18.55) pg/ml, t=2.997～2.018, P<0.05 all] in SAP group, UAP group and AMI group, and those of AMI group and UAP group were significantly lower than that of SAP group (t=2.034, 2.291, P<0.05 both). Pearson linear regression analysis indicated that serum testosterone level was negatively correlated with levels of IL-10 (r=-0.678, P<0.01) and IL-18 (r=-0.579, P<0.01) in CHD group. Conclusion: There are significant changes in serum testosterone level and plasma IL-18, IL-10 levels, and testosterone level is significantly negatively related with IL-18, IL-10 levels, and they can be regard as new indexes assessing coronary atherosclerotic lesion. 
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男性急性冠脉综合征患者血清睾酮与炎性因子改变的相关性/郭丽, 曲红玉, 于爽, 赵广阳, 魏红艳//佳木斯大学附属第一医院循环三科，黑龙江 佳木斯  154002
摘要：目的： 测定不同类型冠心病（CHD）患者血清睾酮、血浆白介素-18（IL-18）、IL-10的水平, 探讨睾酮与IL-18、IL-10的相关性，及在CHD发生发展中的可能作用。方法：96例男性CHD患者被分为急性心梗（AMI）组（35例）、不稳定型心绞痛（UAP）组（32例）和稳定型心绞痛（SAP）组（29例），另选择30例经冠脉造影排除冠心病的患者为非冠心病对照组，采用酶联免疫吸附法测定各组血清睾酮, 血浆IL-18 、IL-10水平。结果：血清睾酮水平在UAP组、AMI 组均显著低于非冠心病对照组[(6.89±1.35) mmol/L比(5.02±1.87) mmol/L比(13.46±1.99) mmol/L , t=1.917～2.365, P均<0.05]，且AMI组显著低于UAP组（t=1.034, P<0.05）；IL-18水平在SAP组、UAP组和AMI 组均显著高于非冠心病对照组[(209.32±80.49) pg/ml比(316.78±75.63) pg/ml比(457.78±83.21) pg/ml比(146.72±79.36) pg/ml, t=2.016～3.167, P均<0.05]，且UAP、AMI组显著高于SAP组（t=2.173, 2.596, P<0.05）；IL-10水平在SAP组、UAP组和AMI 组显著高于非冠心病对照组[(116.45±42.76) pg/ml比(85.64±27.33) pg/ml比(70.26±18.55) pg/ml比(48.46±18.27) pg/ml , t=2.997～2.018, P均<0.05]，而AMI组、UAP组显著低于SAP组(t=2.034, 2.291, P<0.05)。Pearson直线回归分析显示，CHD组的血清睾酮水平与IL-10（r=-0.678, P<0.01）,IL-18（r=-0.579, P<0.01）水平呈显著负相关。结论：冠心病血清睾酮及IL-18 1L-10有显著改变，且血清睾酮与IL-18 IL-10水平呈显著负相关,可作为评价冠状动脉粥样硬化病变的新指标。
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Incidence rate of coronary heart disease (CHD) gradually increases along with age increasing in male population, while serum testosterone level gradually decreases in vivo. In recent years, researches found that testosterone possessed anti-atherosclerosis (AS) effect. Low testosterone level is closely related with occurrence of acute coronary events. The present study further explored the role of testosterone in occurrence and development of CHD via measuring serum testosterone level and levels of interleukin (IL)-10, IL-18 and analyzing the correlation among them in CHD patients. 
1. Data and methods

1.1 Subjects and grouping

A total of 96 male patients, who were diagnosed as CHD in department of cardiology of first affiliated hospital of Jiamusi University from Aug 2011 to Oct 2012, were enrolled. Their mean age was (59.32±6.78) years. There were 35 cases with acute myocardial infarction (AMI, AMI group), 32 cases with unstable angina pectoris (UAP, UAP group) and 29 cases with stable angina pectoris (SAP, SAP group). All patients were accorded with WHO diagnostic standards and proved by coronary angiography (CAG). Another 30 patients excluded of CHD by CAG from our hospital were regard as non CHD control group, and the mean age was (58.96±4.67) years. Exclusion standards were as follow: recent infection, autoimmune diseases, liver or renal dysfunction, cerebral stroke, sexual dysgenesis diseases and patients who received hormone replacement therapy or used sexual hormone for other causes within one year.   

1.2 Baseline clinical data

All patients were inquired for medical history in detail, received physical examination. Body weight, height, age, history of hypertension and smoking were recorded. Body mass index (BMI) was calculated according to the formula: BMI (kg/m2)=body weight (kg)/body height2 (m2).

1.3 Methods

The 7 ml fasting venous blood was taken in morning for each subject. The blood sample was put into three test tubes; serum or plasma was separated and stored in -80℃ fridge. Enzyme linked immunosorbent assay (ELISA) was used to measure serum testosterone level and plasma levels of IL-18 and IL-10. The kits were bought from American RB Company. ELIASA was Biocell type HT2 immune detector and the operation was performed strictly according to instructions. Levels of total cholesterol (TC) and triglyceride (TG) were measured by Roche Cobas C501 automatic biochemical analyzer of first affiliated hospital of Jiamusi University. 
1.4 Statistical treatment

SPSS 13.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), its comparison between two groups was performed using t test, and its comparison among multiple groups was performed using analysis of variance. Numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. Pearson linear regression analysis was used to analyze the correlation among IL-10, IL-18 and testosterone. 
2. Results

2.1 Comparison of baseline data between CHD group and non CHD control group 

There were no significant difference in percentages of patients with hypertension and smokers and patient’s age, BMI and levels of TC and TG, P>0.05 all. They were shown in table 1. 

Table 1   Comparison of baseline data between CHD group and non CHD control group

	Group 
	Age

(years)
	Smoker

n (%)
	Hypertension n (%)
	BMI

(kg/m2)
	TC

(mmol/L)
	TG

(mmol/L)

	CHD group (n=96)
	59.32±6.78
	69 (71.9)
	75(78.1)
	25.69±1.24
	5.02±1.09
	2.11±1.03

	Non CHD control group (n=30)
	58.96±4.67
	21(70.0)
	22(73.3)
	24.96±1.31
	4.89±0.97
	1.94±0.78


CHD: Coronary heart disease, BMI: Body mass index, TC: Total cholesterol, TG: Triglyceride. Similarly hereinafter. 

2.2 Comparison of serum testosterone level, plasma levels of IL-18 and IL-10 among all groups of CHD and non CHD group

Compared with non CHD control group, there were significant decreases in serum testosterone level in UAP group and AMI group, and that of AMI group was significantly lower than that of UAP group, P<0.05 all; there were significant increases in IL-18 level in SAP group, UAP group and AMI group, and those of AMI group and UAP group were significantly higher than that of SAP group, P<0.05 all; there was significant increase in IL-10 level in SAP group, UAP group and AMI group, and those of AMI group and UAP group were significantly lower than that of SAP group, P<0.05 all. They were shown in table 2. 

2.3 Correlation analysis among serum plasma levels of IL-10 and IL-18 and testosterone level in CHD group

     Pearson linear regression analysis indicated that serum testosterone level was negatively correlated with plasma levels of IL-10 (r=-0.678, P<0.01) and IL-18 (r=-0.579, P<0.01) in CHD group.

Table 2 Comparison of serum testosterone level, plasma levels of IL-18 and IL-10 among all groups of CHD and non CHD group (
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	Group 
	n
	Testosterone

 (mmol/L)
	IL-10 (pg/ml)
	IL-18 (pg/ml)

	Non CHD group 
	30
	13.46±1.99
	48.46±18.27
	146.72±79.36

	AMI group
	35
	5.02±1.87△▲
	70.26±18.55△▲#
	457.78±83.21△▲#

	UAP group
	32
	6.89±1.35△
	85.64±27.33△▲
	316.78±75.63△▲

	SAP group
	29
	11.46±2.56
	116.45±42.76△
	209.32±80.49△

	t1
t2          

t3
t4
t5
t6
	
	2.365

1.917

1.034


	2.018

2.689

2.997

1.803

2.291

2.034
	3.167

2.741

2.016

2.878

2.173

2.596


IL: Interleukin, SAP: Stable angina pectoris, UAP: Unstable angina pectoris, AMI: Acute myocardial infarction. Compared with non CHD control group, △P<0.05, compared with SAP group, ▲P<0.05, compared with UAP group, #P<0.05. Comparison between non CHD control group and AMI group, t1, comparison between non CHD control group and UAP group,t2, comparison between non CHD control group and SAP group, t3， comparison between AMI group and UAP group, t4, comparison between UAP group and SAP group, t5, comparison between AMI group and SAP group, t6.
3. Discussion 

In recent years, the relationship between level of sexual hormone and male CHD has been widely studied, and most researches thought that serum level of testosterone was negatively correlated with male CHD [1]. Results of the present study indicated that serum testosterone level significantly decreased in AMI group and UAP group, and that of AMI group was significantly lower than that of UAP group, suggesting that serum testosterone level decrease is risk factor of coronary disease. Its mechanism may be that less estrone is transformed from testosterone via aromatization along with age increases, making estrogen inhibition on tumor necrosis factor-α weaken, then it leads to increased expression of mRNA and protein of vascular cell adhesion factor-1, promotes coronary atherosclerosis, makes plaques easy to break, precipitates occurrence and development of acute coronary syndrome [2, 3]. Testosterone can increase HDL-C, decrease LDL-C and improve insulin resistance [4], may relieve endothelial cell injury via modulating blood glucose and lipid metabolism, then inhibit inflammation and decrease release of inflammatory factors [5]. Another research indicated that dehydroepiandrosterone (DHA) can enhance antioxidant ability of endothelial cells [6]. Testosterone can also dilate vessels through directly dilating vessels or promoting release of endothelial cell nitric oxide [7]. 

It’s a hotspot in CHD research field that inflammatory reactions and release and regulation of inflammatory factors play important role in occurrence and development of atherosclerosis. IL-10 is a major anti-inflammatory cytokine; it can antagonize inflammatory factors such as tumor necrosis factor, IL-2 and IL-3 etc. It may directly inhibit expression of inflammatory factors, and then inhibit proliferation of vascular smooth muscle and synthesis and secretion of collagen. The present study indicated that IL-10 level of CHD patients was significantly higher than that of normal control group, but plasma levels of IL-10 of AMI and UAP group were significantly lower than that of SAP group, suggesting that IL-10 can relieve atherosclerotic disease. IL-18 is an important multi-function inflammatory cytokines, which can accelerate development of atherosclerosis, make atherosclerotic plaque unstable and break. The present study indicated that IL-18 level increased along with disease aggravated.

Cardiovascular protective mechanism of testosterone is extremely complex, and its inhibition on inflammatory reaction may be one way to produce effect. The present study found that testosterone level was negatively correlated with inflammatory factors in CHD, suggesting that testosterone can inhibit inflammatory reaction, thereby protect coronary artery and decrease occurrence of acute coronary events. And it also provides new thinking for clinical prevention of acute coronary syndrome in the future.     
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