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Correlation between serum high molecular weight adiponectin level and arteriosclerosis
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Abstract: Objective: To explore the correlation between serum level of high molecular weight adiponectin (HMW-ADPN) and arteriosclerosis. Methods: Clinical data of 87 middle-aged and aged people living in home, who underwent health examinations in Xiangya second hospital from Jan 2011 to Dec 2011, were collected. According to carotid-femoral pulse wave velocity (cf-PWV) = 9 m/s, they were divided into group A (cf-PWV<9 m/s, n=21) and group B (cf-PWV≥9 m/s, n=66). Blood pressure, blood lipid, blood glucose etc. were measured and compared between two groups. Results: Compared with group A, there were significant rise in blood pressure, levels of low density lipoprotein cholesterol, triglyceride and total cholesterol, and significant reduction in levels of high density lipoprotein cholesterol (HDL-C), serum total ADPN and HMW-ADPN in group B, P<0.05 or <0.01. Multiple regression analysis indicated that serum HMW-ADPN (B= - 4.469，P=0.011), total ADPN ((B= - 3.965，P=0.012), HDL-C（B= - 2.077，P=0.015) and systolic blood pressure levels (B= 0.045，P=0.045) were independent predictors of cf-PWV. Conclusion: Serum high molecular weight adiponectin and total adiponectin levels may be protective factors against arteriosclerosis. Its role in predicting occurrence and development of arteriosclerosis is worthy of further study. 
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摘要: 目的：探讨血清高分子量脂联素水平与动脉硬化的关系。方法：选择2011年1月至2011年12月到湘雅二医院进行健康体检的居家中老年人87例，收集其临床资料。以颈-股脉搏波传导速度（cf-PWV）=9 m/s为界分为：A组（cf-PWV<9 m/s）21例，B组（cf-PWV≥9 m/s）66例，检测两组患者血压、血脂、血糖等代谢指标并进行比较。结果：与A组比较，B组血压明显升高，血低密度脂蛋白胆固醇、甘油三酯、总胆固醇水平显著升高，高密度脂蛋白胆固醇、血清总脂联素及高分子量脂联素水平显著降低（P<0.05或<0.01）。多元回归分析显示血清高分子量脂联素（B= - 4.469，P=0.011）、总脂联素（(B= - 3.96，P=0.012）、高密度脂蛋白胆固醇（B= - 2.077，P=0.015）水平和收缩压（B= 0.045，P=0.045）是cf-PWV的独立预测因子。结论：血清高分子量脂联素和总脂联素水平可能是动脉硬化保护因素，其预测动脉硬化发生发展的作用值得进一步深入研究。
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Seeking for protective factors and risk factors of arteriosclerosis is vital for early prevention and treatment of arteriosclerosis. Pulse wave velocity (PWV) is considered to be an early and sensitive index diagnosing atherosclerosis, and its value in predicting cardiovascular events fully receives attention. The present study explores correlation between PWV and serum level of high molecular weight adiponectin (HMW-ADPN) by grouping middle-aged and aged people living in home according to PWV for providing theoretical basis in prevention and treatment of cardio- and cerebrovascular events.

1. Subjects and methods

1.1 Subjects

A total of 87 middle-aged and aged people living in home (74 men and 13 women), who received health examination at physical examination center of Xiangya Second Hospital from Jan 2011 to Dec 2011, were enrolled. Exclusion standards were as follow: severe liver or kidney dysfunction, infection, recent trauma or surgery, acute myocardial infarction, diabetic ketoacidosis, hyperosmolar state, infectious diseases, autoimmune diseases, blood diseases, malignant tumor and cerebrovascular accidents etc. Meanwhile, subjects didn’t take insulin, hydroxymethylglutaryl coenzyme A reductase inhibitor, thiazolidinediones or antioxidant drugs. 

1.2 Methods

1.2.1 Collection of clinical data  All subjects were measured for body height, weight, blood pressure, heart rate, waist and hip circumference in morning resting state. Body mass index (BMI) was simultaneously calculated as follows: BMI=body weight/ height2 (kg/m2). Fasting venous blood was collected in the second morning after 10h fasting to measure liver and kidney function, total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), triglyceride (TG), and high-density lipoprotein cholesterol (HDL-C) using automatic biochemical analyzer. Fasting blood glucose (FBG) and 2h postprandial glucose (2hPG) levels were measured using glucose oxidase method. Fasting insulin and fasting C-peptide levels were measured by electrochemiluminescence method. Serum total ADPN and HMW-ADPN levels were measured using enzyme immunoassay kit. All experiments were performed strictly according to the manufacturer’s instructions, and the measurements were performed once in batch by specially-assigned person. 
1.2.2 PWV measurement  PWV was calculated by measuring conduction time of pulse wave and the distance between two record places, the calculation formula was PWV (m/s) = L/t, where L is the surface distance of measured arterial segment and t is the conduction time of the pulse wave. A total of 16 PWV values were recorded continuously; the three greatest and least values were excluded, then the mean of remaining 10 measured values was taken as the measured value. 

1.2.3 Grouping  According to diagnostic standards in Chinese Guidelines for Early Vascular Disease Detection (2011 Second Report), carotid-femoral pulse wave velocity (cf-PWV) = 9 m/s was regarded as cut-off point, subjects were divided into group A [cf-PWV<9 m/s, 18 men and three women with age 45~92 (59.5±17.6) years, including 16 cases of <60 years and five cases of ≥60 years; two cases with BMI<18.5 kg/m2, 11 cases with BMI 18.5~23.9 kg/m2, seven cases with BMI 24.0~27.9 kg/m2, one case with BMI≥28.0 kg/m2 ; 17 case with FBG<6.1 mmol/L and four cases with FBG ≥6.1 mmol/L] and group B [cf-PWV≥9 m/s, 56 men and 10 women with age 48~88 (57.5±18.5) years, including 38 cases of <60 years and 28 cases of≥60 years; one case with BMI<18.5 kg/m2, 20 cases with BMI 18.5~23.9 kg/m2, 32 cases with BMI 24.0~27.9 kg/m2, 13 cases with BMI ≥28.0 kg/m2; 54 cases with FBG<6.1 mmol/L and 12 cases with FBG≥6.1 mmol/L]. Compared with group A, there was significant rise in percentages of patients with high BMI in group B (P<0.05), but there were no significant difference in gender, age and FBG levels between two groups (P>0.05). 

1.3 Statistical methods

SPSS 17.0 software was used to perform statistical analysis. Measurement data belonging or similar to normal distribution were expressed as mean ± standard deviation (
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), its comparison was performed using t test. Measurement data that didn’t belong to normal distribution received t test after natural logarithm conversion, and those didn’t belong to normal distribution after conversion received non-parametric test. Multi-factor Logistic regression analysis was used to screen independent predictors of cf-PWV. P<0.05 was regarded as possessing significant difference. 

2. Results

2.1 Comparison of general data between two groups
Systolic blood pressure (SBP) and diastolic blood pressure (DBP) of group B were significantly higher than those of group A, P<0.01, P<0.05. They were shown in table 1. 

Table 1 Comparison of general data between two groups (
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	General data
	Group A
	Group B
	t
	P

	Systolic blood pressure (mmHg)
	116.0±13.9
	134.5±20.3△△
	3.894
	0.001

	Diastolic blood pressure (mmHg)
	74.0±12.3
	80.4±10.4△
	2.351
	0.021

	Waist circumference (cm)
	88.8±8.4
	88.1±8.9
	0.312
	0.755

	Hip circumference (cm)
	95.1±5.9
	96.1±5.9
	0.548
	0.585


cf-PWV: Carotid-femoral pulse wave velocity, group A: cf-PWV<9 m/s, group B: cf-PWV≥9 m/s. Compared with group A  △P<0.05, △△P<0.01. Similarly hereinafter. 
2.2 Comparison of metabolic indexes between two groups

Compared with group A, there were significant rise in levels of LDL-C, TG and TC, and significant reduction in levels of HDL-C, serum total ADPN and HMW-ADPN in group B, P<0.05 or <0.01. They were shown in table 2. 

2.3 Multi-factor Logistic regression analysis among cf-PWV and other indexes

Multi-factor Logistic regression analysis indicated that serum total ADPN, HMW-ADPN, HDL-C and SBP were independent predictors of cf-PWV. They were shown in table 3.

Table 2 Comparison of metabolic indexes between two groups (
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	Indexes
	Group A
	Group B
	t
	P

	HDL-C(mmol/L)
	1.49±0.47
	1.21±0.36△△
	2.912
	0.005

	LDL-C (mmol/L)
	2.60±0.76
	3.16±0.83△△
	2.731
	0.008

	Triglyceride (mmol/L)
	1.07±0.51
	2.03±1.61△△
	4.198
	0.001

	Total cholesterol (mmol/L)
	4.90±0.68
	5.39±0.96△
	2.560
	0.014

	Fasting blood glucose (logarithm)
	1.19±0.40
	1.18±0.39
	0.088
	0.930

	2h postprandial glucose (mmol/L)
	7.50±1.30
	8.11±2.12
	1.011
	0.315

	Total adiponectin (mg/L)
	16.33±10.08
	8.51±4.91△△
	3.940
	0.001

	HMW –ADPN (mg/L)
	1.31±0.33
	1.05±0.22△△
	4.039
	0.001

	Fasting insulin (μU/ml)
	8.73±5.36
	8.88±6.19
	-0.061
	0.952

	Fasting peptide C (pmol/L)
	2.86±0.17
	2.85±0.16
	0.177
	0.860


HDL-C: High density lipoprotein cholesterol，LDL-C: Low density lipoprotein cholesterol，HMW-ADPN: High molecular weight adiponectin
Table 3 Multifactor regression analysis among cf-PWV and other indexes
	Selected variables
	B
	SE
	Wald χ2
	P
	OR
	95%CI

	Constant term
	7.500
	4.681
	2.567
	0.109
	-
	-

	HMW-ADPN
	-4.469
	1.768
	6.391
	0.011
	0.011
	0.001~0.366

	HDL-C
	-2.077
	0.854
	5.910
	0.015
	0.125
	0.023~0.669

	SBP
	0.045
	0.022
	4.028
	0.045
	1.046
	1.001~1.093

	Total ADPN
	-3.965
	1.587
	6.245
	0.012
	0.019
	0.001~0.425


HMW-ADPN: High molecular weight adiponectin, HDL-C: High density lipoprotein cholesterol, SBP: Systolic blood pressure, ADPN: Adiponectin. OR<1 stands for protective factor, OR>1 stands for risk factors. 
3. Discussion

    The cf-PWV reflects elasticity of center large artery, its acceleration indicates elasticity decrease for large artery, which is a specific and sensitive index for early vascular diseases, and arterial elasticity change is prior to structural change [1]. Reduced large artery elasticity causes PWV increase, then SBP increases and DBP decreases, and pulse pressure elevates, further accelerates arteriosclerosis progression. Some researches proved that multiple linear regression analysis in healthy population and patients with hypertension indicated that age and SBP are independent factors affecting cf-PWV [2, 3]. Meanwhile, another study after adjusted for BMI, sex, stroke, FBG etc., found that age and SBP were the maximum risk factors affecting cf-PWV in aged patients with hypertension [4, 5]. Results of the present study indicated that SBP was an independent predictor of cf-PWV, which is concordant with the viewpoints of above mentioned studies. Because sample capacity was limited in the present study, there was no significant difference in age between two groups. 

ADPN is the only known negative regulating factor synthesized and secreted by fat cells. Many studies also indicated that high molecular weight polymer can more accurately reflect its activity [6]. Adiponectin plays a regulatory and protective role for occurrence and development of atherosclerosis [7]. Ikonomidis et al [8] studied 71 patients (61 men and 10 women) diagnosed as coronary heart disease (CHD) by angiography and found that after adjusting influential factors including age, sex, waist/hip ratio, blood pressure etc., ADPN receptors R1 and R2 mRNAs were independent predictive factors of PWV; the expressions of ADPN receptor mRNA and ADPN protein were correlated with increased arterial stiffness and degree of atherosclerosis in CHD patients. Youn et al [9] continuously followed up 141 patients with hypertension for 24 months and found that serum ADPN level was an independent predictive factor of PWV. Kawamoto et al [10] performed health examination in 269 community residents and found that PWV significantly decreased in population with high HMW-ADPN level. The present study proved that serum total ADPN level and HMW-ADPN level are independent predictive factors of cf-PWV, which are concordant with above mentioned viewpoints. 

Researches have proved that abnormal lipid metabolism plays an important role in the occurrence and development of cardio- and cerebrovascular diseases. The present study found that cf-PWV is related to lipid metabolism in aged people living in home and further demonstrated cf-PWV can be monitored as a predictive index for occurrence and development of arteriosclerosis. 

In conclusion, ADPN is a protective adipocytokine mostly secreted by fat cells. Hence, effect of serum total ADPN and HMW-ADPN in predicting occurrence and development of arteriosclerosis is worthy of further study. 
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