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Relationship between insulin sensitivity index and extent of coronary atherosclerosis in Uygur and Han nationality patients/GAO Jie1,／Mirigul , WANG Yu-kai2?, TU Liang- zhen1//1. Department of Cardiology, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumqi, Xinjiang, 830001, China; 2. Petrochemical Hospital of DuShanzi  

Abstract: Objective: To explore the relationship between insulin sensitivity index （ISI）and extent of coronary atherosclerosis in Uygur and Han nationality patients. Methods: A total of 125 patients with coronary heart disease were enrolled, including 59 Uygur nationality patients and 66 Han nationality patients. There were 42 cases with stable angina pectoris, 52 cases with unstable angina pectoris, 31 cases with old myocardial infarction, 53 cases with type 2 diabetes and 35 cases with hypertension. Relevant medical history of patients [age, body mass index (BMI) etc.] was collected and laboratory examination （blood lipid, fasting blood glucose, fasting insulin etc.）were performed, and extent of coronary atherosclerosis was evaluated by coronary angiography in all patients. ISI was calculated and its relationship with extent of coronary atherosclerosis was analyzed. Results: In both nationality patients, ISI was negatively correlated with extent of coronary atherosclerosis (Han nationality: r=-0.71, P=0.03, Uygur nationality: r=-0.52, P=0.04). ISI was negatively correlated with BMI, glycosylated hemoglobin (HbA1c) and low density lipoprotein –cholesterol (LDL-C) (r=-0.45, -0.68, -0.55, P<0.05 all) in Han nationality patients; ISI was positively correlated with high density lipoprotein–cholesterol (HDL-C, r=0.67, P<0.01), and negatively correlated with HbA1c, LDL and lipoprotein a (r=-0.47, -0.35, -0.42, P<0.05) in Uygur nationality patients. Conclusion: Insulin resistance participates and promotes formation and development of coronary atherosclerotic plaques. Controlling weight, blood glucose and LDL-C levels etc. can decrease insulin resistance and prevent occurrence and development of coronary heart disease. 
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维吾尔及汉族患者的胰岛素敏感指数与冠状动脉粥样硬化程度的关系/高洁1, 米日古丽1?, 王玉楷2?, 涂良珍1//1. 新疆维吾尔自治区人民医院心内科, 新疆，乌鲁木齐，830001；2. 独山子石化医院 
摘要：目的：探讨维汉两族患者胰岛素敏感指数(ISI)与冠状动脉粥样硬化程度的关系。方法：选择125例冠心病患者，其中维吾尔族59例，汉族66例; 稳定性心绞痛42例、不稳定性心绞痛52例、陈旧性心肌梗死31例、2型糖尿病患者53例、高血压病患者35例, 收集患者的相关病史（年龄、人体质量指数等）, 进行实验室检查（血脂, 空腹血糖、空腹胰岛素等）, 及冠状动脉造影评价冠脉病变程度。计算ISI, 并分析其与冠状动脉粥样硬化病变程度的关系。结果：ISI在两族人群中均与冠状动脉粥样硬化程度呈负相关(汉族：r=-0.71，P=0.03，维族：r=-0.52，P=0.04)，在汉族患者中与人体质量指数呈负相关，与糖化血红蛋白(HbA1c)及低密度脂蛋白-胆固醇（LDL-C）呈负相关（r=-0.45、-0.68、-0.55，P均<0.05）；在维吾尔族患者中与高密度脂蛋白-胆固醇（HDL-C）正相关(r=0.67，P<0.01)，与HbA1c、LDL-C、脂蛋白a呈负相关（r=-0.47、-0.35、-0.42，P<0.05）。结论：胰岛素抵抗参与并促进冠状动脉粥样硬化斑块的形成及发展，控制维汉两族冠心病患者体重，降低血糖，LDL-C等水平均可减少胰岛素抵抗，预防冠心病的发生、发展。
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Coronary heart disease (CHD) is one of main diseases that threaten health and life of people currently. Pathologic mechanism and relevant therapy of CHD have become a hotspot of current study. Epidemiological data indicated that incidence rate of CHD was 6%~10% in patients with impaired glucose tolerance (IGT) and hyperinsulinism had existed since IGT occurred. Animal experiments and basic research also proved that insulin resistance（I/R）can lead to atherosclerosis directly or indirectly. During prospective study of population, investigators found that increased plasma level of insulin was independently correlated with increased risk for CHD development [1-3]. A total of 125 Uygur and Han nationality inpatients, who were diagnosed as CHD and confirmed by coronary angiography (CAG) from 2009-2010 in our hospital, were enrolled in the present study. Relationship between insulin sensitivity index (ISI) and coronary atherosclerosis was respectively analyzed in both nationality patients in order to study role of I/R in development of coronary atherosclerosis in Uygur and Han nationality patients. 

1. Data and methods

1.1 Clinical data

A total of 125 CHD patients (78 males and 47 females), who admitted in our department and underwent CAG from Sep 2009 to Mar 2010, were selected in the present study. There were 42 cases with stable angina pectoris, 52 cases with unstable angina pectoris, 31 cases with old myocardial infarction; 53 cases with type 2 diabetes mellitus and 35 cases with hypertension; 59 Uygur nationality patients (44 males and 15 females) and 66 Han nationality patients (34 males and 32 females); all patients didn’t receive insulin at least one week before enrolling in. Exclusion criteria were: ①New York heart association (NYHA) cardiac function class Ⅳ; ②autoimmune diseases or taking immunosuppressant; ③type 1 diabetes mellitus, latent autoimmune diabetes in adults (LADA) or maturity onset diabetes mellitus of youny (MODY); ④acute or chronic liver or renal diseases and infectious diseases. 
1.2 Methods

1.2.1 General data  All subjects were inquired for medical history in detail, including CHD family history, smoking history etc. Blood pressure of all patients was measured by one physician and body mass index was calculated then.

1.2.2  Collection of blood sample and its measurement method  Patients were fasting for 10 h before withdrawal. Ulnar venous blood was taken in morning and serum was regularly separated. Measurements were performed on following indicators: fasting plasma glucose (FPG), fasting insulin (FINS), blood lipids, HbA1c, HDL-C, LDL-C, total cholesterol (TC) and lipoprotein a [Lp(a)]. Radioimmunoassay was used to measure FINS level (the kits were provided by Chinese Atomic Energy Research Establishment). ISI was calculated as ISI=1/(FPG×FINS).

1.2.3  Degree of coronary stenosis  CAG was performed with standard Judkins method. CHD was diagnosed as one or more coronary arteries stenosis ≥50% [4]. According to involved sites of coronary, they were divided into left anterior descending (LAD) lesion, left circumflex coronary artery (LCX) lesion, right coronary artery (RCA) lesion and left main coronary artery (LM) lesion. Classification of degree of coronary artery stenosis: stenosis ≤50% was regard as mild lesion, stenosis 50%~74% was regard as moderate lesion, stenosis 75%~99% was regard as severe lesion and 100% stenosis was occlusive lesion. Diffuse lesion was defined according to following standards [5]: ①length of lesion is ≥ 2cm; ②multiple lesions in one branch; ③thin, stiff or obvious circuity lesions are in most or all sections of vessels. Coronary artery score (CAS) [6] was used to score most narrow site of each vessel: ①stenosis 50% was one score; ②stenosis 50%~74% was two scores; ③stenosis 75%~99% was three scores; ④100% stenosis was four scores. Sum of score of all branches was the total score. Scoring method for diffuse degree: no diffuse lesion was 0 score, one diffuse lesion was one score and others were scored by analogy. Score was accumulated in each patient.

1.3 Statistical process  

SPSS16.0 statistical software was used for statistical process. Measurement data that accorded with normal distribution were presented as mean ± standard deviation (
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±s) and its significant test was performed by t test; numeration data were presented as percentage and its test was performed by chi-square test. Multiple variant Logistic regression analysis was used to analyze relationship among CAS, BMI, TC, HDL-C, LDL-C, Lp（a）, HbA1c and ISI. P<0.05 was regard as possessing significant difference.

2. Results

2.1 General data

   The general data of two groups were shown in table 1.

Table 1 Comparison of general conditions between Uygur and Han nationality patients

	
	Han nationality
	Uygur nationality
	P 

	Male/Female (cases)
	34/32
	44/15
	=0.45

	Age (years)
	59.17 ±9.87
	52±9.25
	=0.15

	BMI（kg/m2）
	17.9±4.3
	29±1.5
	=0.01

	ISI
	0.029±0.01
	0.038±0.009
	=0.36

	CAS (scores)
	8.62±2.1
	7.5±1.8
	=0.71

	HbA1c (%)
	5.92±0.81
	5.84±0.22
	=0.67

	HDL-C (mmol/L)
	1.11±0.24
	1.12±0.18
	=0.62

	TC（mmol/L）
	4.48±0.87
	4.85±0.9
	=0.26

	LDL-C（mmol/L）
	2.51±0.79
	2.84±0.77
	=0.39

	TG（mmol/L）
	2.15±0.11
	2.44±0.76
	=0.42

	Lp（a）(mg/L)
	586±62
	463±59
	=0.09


Notes: BMI: body mass index, ISI: insulin sensitivity index, CAS: coronary artery score, HbA1c: glycosylated haemoglobin, HDL-C: high density lipoprotein-cholesterol, TC: total cholesterol, LDL-C: low density lipoprotein-cholesterol, TG: triglyceride, Lp（a）: lipoprotein a. Similarly hereinafter.

2.2 Relationship among risk factors for CHD, CAS and ISI

   The relationship among risk factors for CHD, CAS and ISI by multiple variant Logistic regression analysis in Han nationality patients was shown in table 2, in Uygur nationality patients was shown in table 3.

Table 2 Relationship among risk factors for CHD, CAS and ISI in Han nationality patients

	ISI
	CAS
	BMI
	Age
	HbA1c
	HDL-C
	TC
	LDL-C
	TG
	Lp（a）

	Correlation coefficient
	-0.71
	-0.45
	-0.2
	-0.68
	0.44
	-0.12
	-0.55
	-0.56
	-0.32

	P
	0.03
	<0.01
	0.37
	0.04
	0.60
	0.25
	0.02
	0.13
	0.84


Table 3 Relationship among risk factors for CHD, CAS and ISI in Uygur nationality patients

	ISI
	CAS
	BMI
	Age
	HbA1c
	HDL-C
	TC
	LDL-C
	TG
	Lp（a）

	Correlation coefficient
	-0.52
	-0.25
	0.1
	-0.47
	0.67
	0.58
	-0.35
	-0.23
	-0.42

	P 
	0.04
	0.38
	0.26
	0.03
	<0.01
	0.12
	0.04
	0.08
	0.04


3. Discussion

Insulin resistance (IR) is defined as sensitivity of insulin decrease in organic tissue cells, so islet β cells produce compensation and hyperinsulinism occurs. Investigators suggested that evaluating IR degree by ISI is suitable and convenient and ISI has good correlation with glucose clamp which is gold standard for IR measurement 

Through analyzed the correlation among degree of coronary atherosclerotic lesion, BMI, TC, HDL-C, LDL-C, TG, Lp（a）, HbA1c and ISI in Han and Uygur nationality patients, the present study further proved that IR participates and promotes formation and development of coronary atherosclerotic plaques. When IR occurs, sensitivity to insulin decreases in adipose tissue, leading to lipid deposition, endothelial cell dysfunction, activation of coagulation system, inhibition of fibrinolytic system, thrombosis; high level insulin can also promote proliferation of smooth muscle cells, promote LDL-C combination with monocyte-macrophage cells under artery intima, strengthen formation of “foam” cells and form fatty streak under vascular intima, then atherosclerotic plaques are formed and lead to thickening of vascular wall and lumen stenosis. When the process occurs in coronary artery, it’s CHD [7-8]. The present study proved that ISI is negatively correlated with BMI, HbA1c and LDL-C in Han nationality patients (P<0.05); it’s positively correlated with HDL-C, and negatively correlated with HbA1c, LDL-C and Lp（a）in Uygur nationality patients; further proved that IR can lead to dyslipidemia and HbA1c increase, besides, hyperinsulinism can stimulate proliferation of vascular vasoconstriction to cause hypertension. Therefore, increase sensitivity of insulin in tissue cells and decrease IR can significantly decrease occurrence and development of coronary atherosclerosis and decrease incidence rate of CHD. 
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