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Influence of percutaneous coronary intervention on plasma levels of monocyte chemotactic factor-1 and interlekin-6 in patients with coronary heart disease
LIU Li-jun, MA Yan-xia, SHAO Li-li, LI-Qin, GUO Hai-ping, ZHU Jie-ying, ZHANG Lan-hua, WANG Ya-nan //Department of Cardiology, First Hospital of Handan City, Handan, Hebei, 056002, China
Corresponding author: LIU Li-jun, E-mail: liulijun_666@sina.com
Abstract: Objective: To investigate influence of percutaneous coronary intervention (PCI) on inflammatory indexes and postoperative vascular restenosis in patients with coronary heart disease (CHD) through measuring plasma levels of monocyte chemotactic factor-1 (MCP-1) and interlekin-6 (IL-6) before and after PCI. Methods: A total of 60 CHD patients undergoing PCI with single vessel coronary disease were consecutively enrolled as PCI group, and 30 subjects with normal coronary artery proved by coronary angiography (CAG) were regard as normal control group. Enzyme linked immunosorbent assay (ELISA) was used to measure plasma MCP-1 and IL-6 levels before and after PCI，CAG in PCI group，normal control group respectively. Results: Compared with before PCI, there were significant increase in plasma levels of MCP-1 [(17.38±4.58) pg/L vs. (20.51±4.61) pg/L] and IL-6 [(14.59±4.62) pg/ml vs. (18.87±4.92) pg/ml] after operation in PCI group (P<0.01 both). There were no significant difference in MCP-1 and IL-6 levels in normal control group before and after CAG (P>0.05). The MCP-1 and IL-6 levels after PCI in PCI group were significant more than those of normal control group after CAG (P<0.05). Conclusion: Plasma levels of MCP-1（plays a core regulative role in inflammatory reaction）and IL-6（a central adjustment factor in inflammatory response）increased in patients with coronary heart disease after PCI, suggesting MCP-1 and IL-6 correlate with in-stent restenosis after PCI．
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摘要：目的: 通过测定冠心病病人行冠脉介入治疗(PCI)前后血浆单核细胞趋化因子-1 (MCP-1)及白细胞介素-6水平 (IL-6)，探讨PCI对冠心病人炎症指标及术后再狭窄的影响。方法: 连续入选经PCI治疗的单支病变冠心病人60例（PCI组），30例冠脉造影证实为冠脉正常的正常对照组。采用酶联免疫吸附法检测PCI组治疗前后, 正常对照组冠脉造影前后血浆MCP-1和IL-6水平。结果：与术前比较，PCI组病人术后血浆MCP-1[(17.38±4.58) pg/L比(20.51±4.61) pg/L]、IL-6[(14.59±4.62)pg/ml比(18.87±4.92)pg/ml]水平显著升高(P均＜0.01)，而正常对照组冠状动脉造影术前后MCP-1、IL-6水平无明显差异(P＞0.05)。PCI组病人术后血浆MCP-1和IL-6水平显著高于正常对照组冠脉造影后(P<0.05). 结论: 冠脉介入治疗后冠心病人的血浆单核细胞趋化因子-1（在炎症反应中起核心调控作用）及白细胞介素-6（炎症反应的中枢性调节因子）水平升高，提示二者与冠脉介入治疗后支架内再狭窄有关。
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Now, coronary heart disease (CHD) is one of most frequent diseases and most severe diseases harming human health in the world. Percutaneous coronary intervention (PCI) is an important method for CHD treatment, but mechanism of postoperative in-stent restenosis is still uncertain. Rodondi [1] thought that besides related with cholesterol accumulation, cell proliferation and vascular wall injury, occurrence of atherosclerosis (AS) is also a kind of chronic inflammatory process and a vascular response to injury. Inflammation plays a very important role in occurrence, evolvement and rupture of unstable plaques, including local and general humoral and cellular immune response. Recent research indicated that monocyte chemotactic factor-1 (MCP-1) promoted monocytes adhering and infiltrating to vascular endothelial cells, changing into macrophages, swallowed lipids and finally formed foam cells, played important role in occurrence and development of coronary AS [2]. Interleukin-6 (IL-6), also called proinflammatory cytokine, is a central adjustment factor in inflammatory response and plays important role in inflammatory reaction occurring CHD [3]. The present study explored influence of PCI on inflammatory indexes and postoperative restenosis in CHD patients through measuring changes of plasma levels of MCP-1 and IL-6 before and after PCI,. 
1. Subjects and methods

1.1 Subjects

A total of 60 CHD patients with single vessel coronary disease, who admitted in cardiovascular disease institute of first hospital of Handan city from May 2011 to Dec 2011 and underwent PCI, were enrolled as PCI group. There were 37 males and 23 females with age 48~71(61±3.7) years old. Another 30 subjects with normal coronary angiographic results were regard as normal control group, including 18 males and 12 females with age 46~69(59±3.5). There was no significant difference in gender percentage and age between two groups. Every subject received survey on CHD risk factors, including smoking, hypertension, diabetes mellitus (DM), and underwent measurements of levels of triglyceride (TG) and total cholesterol (TC) etc. Exclusion standards were as follow: rheumatic heart valve disease, acute/chronic infection, severe liver and renal dysfunction, malignant tumor, autoimmune diseases, cerebrovascular and peripheral vascular diseases, taking vitamin drugs and lack of estrogen etc. Enrolled CHD patients received statins (simvastatin 20mg, once/ night), angiotensin converting enzyme inhibitor (ACEI) (enalapril 5mg, twice/ day), aspirin and other routine drugs in recent one month. 
1.2 Collection of blood sample

The 10ml fasting peripheral venous blood was collected in every subject first day after admission. Blood sample was centrifuged at room temperature and plasma was taken and stored in －70℃ fridge. Blood samples of same batch were measured in three months.

1.3 Measurements of plasma MCP-1 and IL-6
Double-antibody sandwich enzyme linked immunosorbent assay (ELISA) was used to measure plasma MCP-1 and IL-6, and the kits were bought from Shenzhen Jingmei Company. Anti-human monoclonal antibody was used to pre-coat ELISA plate, sample to be detected and standard sample were added first, then enzyme-marked antibody was added，thus were catalyzed and colored. Optical density was measured by MODEL automatic enzyme-linked detector produced by American Bio-Rad Company. Sample concentration (pg/L) was measured according to standard curve.

1.4 Statistical method 

    SPSS 13.5 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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) and its comparison was performed using t test; numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 Comparison of clinical baseline features between two groups 

Compared with normal control group, there were significant increase in percentages of patients with DM, hypertension and smokers, the levels of TG and TC (P<0.05 or <0.01) in PCI group. They were shown in table 1. 

 Table 1 Comparison of clinical baseline features between two groups
	Group 
	Cases
	Diabetes mellitus
n (%)
	Hypertension n(%)
	Smoking
n(%)
	Triglyceride
(mmol/L)
	Total cholesterol
(mmol/L)

	Normal control group
	30
	5(16.7)
	8(26.7)
	7(23.3)
	1.43±0.45
	4.69±0.52

	PCI group
	60
	30(50.0)
	35(58.3)
	31(51.7)
	2.59±0.49
	5.65±0.54

	
	
	χ2=9.35
	χ2=8.04
	χ2=6.58
	F=1.19
	F=1.07

	P 
	
	＜0.01
	＜0.01
	＜0.05
	＜0.01
	＜0.01


Notes: PCI: percutaneous coronary intervention. Similarly hereinafter. 

2.2 Comparison of plasma levels of MCP-1 and IL-6 between two groups

Compared with before PCI, there were significant increase in plasma levels of MCP-1 and IL-6 after PCI in PCI group (P<0.01 both); there were no significant difference in MCP-1 and IL-6 levels in normal control group before and after CAG (P>0.05). The MCP-1 and IL-6 levels after PCI in PCI group were significant more than those of normal control group after CAG (P<0.05). They were shown in table 2. 

Table 2 Comparison of plasma levels of MCP-1 and IL-6 between two groups (
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	Normal control group (n =30)
	PCI group(n=60)

	
	MCP-1（pg/L）
	IL-6（pg/ml）
	MCP-1（pg/L）
	IL-6（pg/ml）

	Before operation
	16.65±4.31
	12.45±3.49
	17.38±4.58
	14.59±4.62

	After operation
	17.51±4.29
	13.01±3.51
	20.51±4.61△
	18.87±4.92△

	F 
	0.90
	0.72
	3.04
	3.97

	P 
	0.37
	0.48
	＜0.01
	＜0.01


Notes: MCP-1: monocyte chemotactic factor-1, IL-6: interleukin-6; Compared with normal control group △ P＜0.05

3. Discussion

MCP-1 plays a core regulative role in inflammatory reaction, it can directly cause vascular wall injury by itself, on the other hand, it can induce liver to produce C reactive protein (CRP) and promote platelet accumulation and proliferation of vascular smooth muscle cells involving pathological development of AS. But the relationship between MCP-1 and plaque stability is still uncertain. The present study observed that MCP-1 level increased after PCI, suggesting that patients undergoing PCI were complicated with coronary endothelial injury and dysfunction [4]. Therefore, elevated blood MCP-1 level can be used as an early index indicating coronary endothelial injury. 

IL-6, also called pre-inflammatory cytokine, is a central adjustment factor in inflammatory response [3,5]. Ross [6] found that when inflammatory reaction caused endothelium injury, high sensitive C reactive protein (hsCRP) was synthesized by liver cells under IL-6 regulation, so plasma hsCRP level significantly heightened; it caused lipid accumulation via activation of complement system. Verma et al [7] found that IL-6 can cause significant increase of hsCRP expression in venous endothelial cells, and specific inhibitor of IL-6 can weaken hsCRP expression induced by IL-6. Therefore, IL-6 is closely related with hsCRP. Besides, IL-6 is also closely related with unstable plaques, IL-6 can further increase production of reactive oxygen species (ROS) in vascular endothelium, oxygen radical stimulates oxidation stress, causes vascular endothelial dysfunction and accelerates AS [8]. The present study indicated that IL-6 level of PCI group was significantly higher than that of normal control group, which was consistent with reference. 

In summary, inflammation may play important role in occurring and progressive development of AS, it can lead to platelet accumulation, vascular spasm and thrombosis, oxidation of low density lipoprotein cholesterol and lipid metabolic disorder, aggravate AS development; restenosis after PCI is mainly caused by subendocardial smooth muscle proliferation after vascular wall injury, in which inflammation may play important role, and closely correlated with MCP-1 and TNF-α, suggesting direct or indirect use of anti-inflammatory drugs, antioxidants and lipid lowering drugs possess potential to treat ischemic cardiomyopathy. 
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