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Correlation among serum APN, HO-1 concentrations and severity of coronary lesion in patients with acute coronary syndrome

                 ZANG Gui-ming, ZHANG Ting-bing, WANG Jie

Health Management Center, PLA Navy General Hospital, Beijing, 100048, China
Abstract: Objective: To analyze the correlation among serum adiponectin (APN), heme oxygenase-1 (HO-1) concentrations and severity of coronary lesion in patients with acute coronary syndrome (ACS). Methods: A total of 78 ACS patients, who hospitalized and received therapy in our hospital from Oct 2013 to Oct 2014, were enrolled as ACS group. According to severity of coronary lesion, they were further divided into single vessel coronary disease group (single vessel group, n=15), double-vessel coronary disease group (double-vessel group, n=37) and multi-vessel coronary disease group(multi-vessel group, n=26). Another 72 subjects without coronary heart disease (CHD), who received physical examination in our hospital during the same period, were selected as non-CHD control group. Serum concentrations of APN and HO-1 were measured in all groups. The correlation among serum APN, HO-1 concentrations and severity of coronary lesion were analyzed. Results: Compared with non-CHD control group, there were significant reductions in serum concentrations of APN [(15.27±2.31) mg/L vs. (5.73±0.88) mg/L] and HO-1 [(55.09±8.63) μg/L vs. (23.17±3.09) μg/L] in ACS group, P<0.01 both. Compared with single vessel group, there were significant reductions in serum concentrations of APN[(9.72±1.13) mg/L vs. (7.05±0.93) mg/L vs. (4.23±0.52) mg/L] and HO-1 [(38.16±7.52) μg/L vs. (28.17±5.31) μg/L vs. (20.32±3.28) μg/L] in double-vessel group and multi-vessel group, and those of multi-vessel group were significantly lower than those of double-vessel group, P<0.05 or <0.01. Linear regression analysis indicated that serum concentrations of APN and HO-1 were significant inversely correlated with severity of coronary lesion (r=-2.869, -2.742, P<0.05 both). Conclusion: Serum concentrations of APN and HO-1 significantly reduce in ACS patients, and their levels are significant inversely correlated with severity of coronary lesion, so they are helpful to judging patient’s condition and guiding treatment. 
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摘要：目的：分析血清脂联素(APN)、血红素加氧酶-1(HO-1)含量与急性冠脉综合征(ACS)患者冠脉病变严重程度的相关性。方法：选择于2013年10月至2014年10月间在本院接受住院治疗的ACS患者78例作为ACS组，根据冠脉病变程度进一步分为单支病变组(15例)，双支病变组(37例)和多支病变组(26例)，另选择同期在本院接受健康体检的非冠心病人员72例作为非冠心病对照组，检测各组的血清APN、HO-1含量，分析血清APN、HO-1含量与冠状动脉病变严重程度的相关性。结果：与非冠心病对照组比较，ACS组血清APN[(15.27±2.31) mg/L比(5.73±0.88) mg/L]、HO-1 [(55.09±8.63) μg/L比(23.17±3.09) μg/L]含量显著降低(P均<0.01)。与单支病变组比较，双支、多支病变组的血清APN[(9.72±1.13) mg/L比(7.05±0.93) mg/L比(4.23±0.52) mg/L]、HO-1含量[(38.16±7.52) μg/L比(28.17±5.31) μg/L比(20.32±3.28) μg/L]显著降低，且多支病变组的显著低于双支病变组的(P<0.05或<0.01)。线性回归分析显示血清APN、HO-1含量与冠脉病变严重程度呈显著负相关(r=-2.869, -2.742，P均<0.05)。结论：急性冠脉综合征患者血清APN、HO-1含量显著降低，且其水平与冠脉病变严重程度呈显著负相关，有助于对患者的病情判断及治疗指导。
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Acute coronary syndrome (ACS) is an acute myocardial ischemic disease caused by secondary thrombus following coronary atherosclerotic plaque rupture. Along with continuous deepening research on its pathological mechanism, myocardial self-protective function and roles of different kinds of molecules that maintain homeostasis in body receive more and more attention from clinic. Heme oxygenase-1 (HO-1) and adiponectin (APN) are more studied two humoral factors currently：HO-1 expression upregulates under stress and infection etc, and it can produce endogenous protection on myocardium; APN possesses anti-vascular inflammation and vascular endothelial protection effect, which is also a protective factor for cardiovascular disease [1, 2]. The present study mainly analyzed judgment value of serum APN and HO-1 concentrations for severity of coronary disease in ACS patients, they were reported as follow. 

1. Data and methods
1.1 General data

A total of 78 ACS patients, who hospitalized and received treatment in our hospital from Oct 2013 to Oct 2014, were enrolled as ACS group, including 41 males and 37 females with age 45~78(63.05±7.61) years. According to number of diseased coronary vessels, ACS group was further divided into single vessel coronary disease group (single vessel group, n=15), double-vessel coronary disease group (double-vessel group, n=37) and multi-vessel coronary disease group (multi-vessel group, n=26). Another 72 subjects without coronary heart disease (CHD) undergoing physical examination in our hospital during the same period were regarded as non-CHD control group, including 40 males and 32 females with age 43~80(61.28±7.53) years. There were no significant differences in baseline data between two groups, so they were comparable. 
1.2 Measurement methods

The 5 ml fasting peripheral venous blood was taken from all subjects during a same period, centrifuged at 3000 r/min for 15 min by routine method within 30 min after the blood sample was taken. Serum was separated and placed in -70℃fridge. Double antibody sandwich enzyme linked immunosorbent assay (ELISA) was used to measure serum concentrations of APN and HO-1. 
1.3 Statistical methods

SPSS 18.0 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. One way ANOVA was used to perform comparison among three groups, then the pairwise comparisons was performed using LSD-t test. Linear regression analysis was used to perform correlation analysis. P<0.05was regarded as possessing significant difference. 
2. Results

2.1 Comparison of serum APN and HO-1 concentrations between ACS group and non-CHD control group

Serum concentrations of APN and HO-1 in ACS group were significantly lower than those of non-CHD control group, P<0.01 both. They were shown in table 1. 

Table 1 Comparison of serum APN and HO-1 concentrations between two groups (
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	Group 
	Cases 
	APN(mg/L)
	HO-1 (μg/L)

	non--CHD control group
	72
	15.27±2.31
	55.09±8.63

	ACS group
	78
	5.73±0.88△△
	23.17±3.09△△

	t
	
	7.893
	6.039

	P
	
	0.003
	0.008


APN：Adiponectin, HO-1：Heme oxygenase-1，ACS：Acute coronary syndrome, CHD: Coronary heart disease. Similarly hereinafter. Compared with non-CHD control group △P<0.05, △△P<0.01.

2.2 Comparison of serum APN and HO-1 concentrations among patients with different degrees of coronary lesions

Analysis of variance indicated that there were significant difference in serum APN and HO-1 concentrations among patients with different degrees of coronary lesions, P<0.05 all; further LSD-t test indicated that along with coronary lesion degree gradually rose, serum APN and HO-1 concentrations gradually reduced, namely multi-vessel group<double-vessel group<single vessel group, there was significant difference between any two groups, P<0.05 or <0.01. They were shown in table 2. 

Table 2 Comparison of serum APN and HO-1 concentrations among patients with different degrees of coronary lesions (
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	Group 
	Cases 
	APN(mg/L)
	HO-1 (μg/L)

	Single vessel group
	15
	9.72±1.13
	38.16±7.52

	Double-vessel group
	37
	7.05±0.93△
	28.17±5.31△

	Multi-vessel group
	26
	4.23±0.52△△▲
	20.32±3.28△▲

	F/P
	
	8.493/0.017
	7.784/0.019

	P1：2
	
	0.018
	0.021

	P1：3
	
	0.007
	0.010

	P2：3
	
	0.012
	0.015


P1：2：Comparison between single vessel group and double-vessel group, the rest can be deduced by analogy. Compared with single vessel group △P<0.05, △△P<0.01，compared with double-vessel group▲P<0.05
2.3 Correlation among serum APN, HO-1 concentrations and severity of coronary disease

Linear regression analysis indicated that serum APN and HO-1 concentrations were significant inversely correlated with severity of coronary disease (r=-2.869, -2.742, P<0.05 both). They were shown in table 3. 

Table 3 Correlation among serum APN, HO-1 concentrations and severity of coronary disease
	
	B
	R2
	t
	P

	APN
	-2.869
	0.474
	6.253
	0.011

	HO-1
	-2.742
	0.453
	7.352
	0.005


3. Discussion

Main pathological mechanism of ACS is unstable plaque rupture and following intravascular thrombosis, which are both immune reaction and inflammatory reaction process. Cells inside plaques can synthesize multiple cytokines, and constitute complex cytokine network, which consistently affect growth of vascular cells and gene expression of cytokines, and finally react to occurrence and development of ACS [3]. In normal human body, when encountering external damage, including oxidative damage and inflammation etc, the body can produce spontaneous changes in vivo to defend adverse damage, and finally maintain stable status. During peroxidation damage, peroxidase, catalase, vitamin C and non-enzyme vitamin E all play important roles [4]. 

Heme oxygenase (HO) is widely existed anti-oxidation defending enzyme, belonging to heat shock protein family, including three isoenzymes (HO-1, HO-2 and HO-3), and it can degrade bilirubin to biliverdin and free iron. Among them, HO-1 and its degradation products possess strong protective effect on cardiovascular system, it’s currently considered that HO-1 is a kind of protective factor for cardiovascular diseases, which can reduce onset risk of cardiovascular diseases [5, 6]. A research indicated that in vascular injured sites of CHD patients, HO-1 expression was high, so it’s thought that HO-1 can finally intervene developing direction of CHD through reducing number of inflammatory cells and inhibiting inflammation of vascular wall. Adiponectin (APN) is a protein factor expressed and secreted by adipose tissue, which possesses relieve insulin resistance, modulate blood lipid, anti-inflammation and anti atherosclerosis etc. effects. As a hot molecule in current cardiovascular disease researches, many scholars have proved that APN possesses anti-atherosclerosis and anti-endothelial hyperplasia after vascular injury effects[7].Research of Isnanta [8]indicated that compared with non-CHD patients, serum APN level reduced in CHD patients, and it presented as metabolic disorder status. The present study compared serum APN and HO-1 concentrations between ACS patients and non-CHD subjects, the results indicated that serum APN and HO-1 levels of ACS group were significantly lower than those of non-CHD control group (P<0.01 both), suggesting this is an internal cause for ACS occurrence and development. 

Both APN and HO-1 play important roles in occurrence and development of ACS; it experiences a complex and lasting process from coronary plaque formation to ACS onset [9]. In early period of coronary plaque formation and during the process of myocardial ischemia/reperfusion injury, HO-1 expression rises, plasma APN level also rises, both possess stronger capacity regulating anti-oxidative stress of body. Previous researches have already demonstrated that serum HO-1 and APN levels reduced in ACS patients, which suggest they play important role in stabilizing atherosclerotic plaques from the opposite. When atherosclerotic plaque stability reduces or even break, serum HO-1 and APN are consumed in large amount, so it finally presents that serum HO-1 and APN levels significantly reduce in patients during ACS onset[10, 11]. In view of guiding significance of serum level changes of HO-1 and APN for patient’s condition judge in patients with cardiovascular diseases, the present study further analyzed serum HO-1 and APN levels in patients with different degree of coronary disease, the results indicated that along with coronary lesion severity rose, serum APN and HO-1 concentrations gradually significantly reduced in patients (P<0.05 or <0.01), suggesting that serum APN and HO-1 concentrations are associated with severity of coronary disease in ACS patients, they possess active clinical significance as noninvasive detection measures for the early diagnosis of disease [12].

ACS patient’s condition is emergency, cardiovascular angiography examination may not only cause certain trauma, but also call for some time to get the results, which may delay patient’s condition, making them miss the best therapeutic opportunity [13]. The present study indicated that  that serum APN and HO-1 concentrations were significant inversely correlated with severity of coronary disease (r=-2.869, -2.742, P<0.05), suggesting that levels of APN and HO-1 concentrations can be regarded as preliminary basis for choosing therapeutic measures during early after hospitalization, and judging therapeutic effect, adjusting therapeutic direction in time during treatment[14].
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