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Abstract. 
Adiponectin is an adipocyte specific cytokine which, in contrast to other adipokines, has been described to have antiinflammatory, antithrombotic, and anti-atherogenic properties. This study evaluates the association between plasma adiponectin levels with acute coronary syndrome (ACS) and angiographic coronary lesion severity in Indian population. Ninety patients included in the study were divided in two groups in 1 : 1 ratio—patients admitted with a diagnosis of ACS and those without ACS. Adiponectin and other risk markers are measured in forty-five consecutive patients in each group undergoing coronary angiography. Patients without ACS were found to have higher adiponectin (
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). In multiple regression analysis adjusted for all other risk markers, higher adiponectin levels remain positively associated with a lower risk of ACS (
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 value > 0.002). The greatest increase in risk for ACS was seen at adiponectin levels ≤12.20 μg/mL in study subjects. The adiponectin levels were inversely related to the angiographic severity of coronary artery stenosis increases (
	
		
			

				𝑃
			

		
	
 value > 0.02). The study concluded that higher adiponectin levels are independently associated with lower risk of ACS, and patients with severe angiographic coronary artery disease have lower levels of adiponectin.
 

1. Introduction
Obesity is pandemic in industrialized and south Asian countries and has been implicated as a major cause of cardiovascular morbidity and mortality [1–4]. Adipose tissue may play an important role in mediating the chronic inflammatory process implicated in atherosclerosis and coronary artery disease. Adipocyte has an active endocrine function, as it produces several cytokines: interleukin-6 (IL-6), tumour necrosis factor-α (TNF-α), and adiponectin that is a 30 kDa adipocyte complement-related protein. These cytokines may directly contribute to the development of obesity-related diseases, such as diabetes mellitus, dyslipidemia, hypertension, and atherosclerotic vascular disease [5, 6].
Adiponectin is an adipocyte specific cytokine which, in contrast to other adipokines, has been described to have antiinflammatory, antithrombotic, and anti-atherogenic properties [7–10]. It is abundant in the plasma of normal subjects, but it decreased in conditions such as obesity [11] and type-2 diabetes mellitus [12]. In healthy individuals, low plasma adiponectin levels have been associated with increased risk of cardiovascular events [13]. Therefore, it is suggested that low adiponectin levels may contribute to coronary plaque vulnerability. Furthermore, hypoadiponectinemia has been closely linked to endothelial dysfunction and may be involved in lipid metabolism. Whether adiponectin is an independent risk factor in this signaling network or is mainly associated with other inflammatory proteins such as IL-6 or C-reactive protein or other cardiovascular risk factors is yet unclear. The further elucidation of the pathogenetic role of adiponectin may allow identifying subjects at increased risk for coronary heart disease (CHD), and subsequently leading to more focused preventive measures and eventually to a specific treatment (e.g., application of recombinant adiponectin). Present study aimed to evaluate association between plasma adiponectin levels and acute coronary syndrome in north Indian population.

2. Methods
2.1. Study Design
The study group consisted of 90 patients of coronary artery disease, and these patients were divided into two subgroups—with (
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). All 90 patients who agreed to participate in the study were enrolled and all patients were subjected to coronary angiography for clinical indications (mainly chest pain, dyspnea on exertion, or positive stress test). Patients in ACS subgroup had a final diagnosis of either unstable angina or acute MI, based on clinical feature, biochemical markers, and electrocardiographic changes. Patients were classified as having unstable angina if they had chest pain that was new in onset or if they had a significant unexplained change in the pattern of stable angina (such as increased frequency, increased intensity, increased duration, or decreased response to nitrates) in the previous 2 months. Patients were defined as having an acute MI if they had cardiac marker elevation in association with chest pain or ischemic electrocardiography changes. The exclusion criteria were diabetes mellitus, a smoking history ≥50 pack-years, history of previous coronary revascularization, renal failure, prior chest radiation therapy, and pregnancy. Since this study was designed to look for newer risk factors in Indian subjects, so it was decided to exclude those known risk factors very strongly associated with ACS risk and increased coronary lesion severity. All the recruited patients were subjected to coronary angiography using the standard protocols. Patient was considered to have significant coronary artery disease if the diameter stenosis is >70% by visual estimate. The study population was accordingly divided into normal/single vessel disease/double vessel disease/triple vessel disease (N/SVD/DVD/TVD) based on coronary angiography.

2.2. Blood Sampling
Fasting morning blood sample was obtained from all patients enrolled in the study. Blood was immediately placed into the vacutainer tubes, centrifuged, and stored at −70°C until analysis at a later late. Adiponectin was measured by ELISA (BIOVENDOR, USA); leptin was measured by ELISA (DRG, USA), and high sensitivity C-reactive protein was measured by ELISA (CAL BIOTECH, USA).
2.3. Statistical Analysis
The collected data was analyzed using SPSS software. Variables were analysized as mean ± SD. Student’s t-test and wilcoxon ranks-sum test were used to look for significant difference in variables between two groups. Spearman’s correlation coefficients were used to find the correlation between adiponectin and other variables. Multiple logistic regression analysis was done to look for the independent association between adiponectin and ACS adjusted for age, gender, BMI, C-reactive protein, LDL/HDL cholesterol ratio, triglycerides, insulin levels, leptin levels, smoking status, and prior MI. Further, the correlation coefficient was calculated to look for association between plasma adiponectin levels and severity of coronary artery stenosis.

3. Results
3.1. Baseline Characteristics
The baseline demographic and clinical characteristics of two groups are shown in Table 1. Although age and sex are well matched in two groups, more subjects with ACS were smoker, as well as being hypertensive and having higher BMI and family history of premature CAD. The biochemical variables of two groups are shown in Table 2. Leptin levels, hs-CRP, and LDL/HDL ratio were significantly higher in patients with ACS. Adiponectin levels were lower in those with ACS. Subjects with ACS had more cardiovascular risk factors compared to patients without ACS. The angiographic profile of two groups is shown in Table 3. There was no significant difference in two groups with respect to significant CAD 
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. Majority of patients without ACS had single vessel disease, while those with ACS majority had triple vessel disease.
Table 1: Baseline demographic and clinical characteristics of two groups. 
	

	Variables	Group INon-ACS (
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)	Group IIACS (
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)	P value
	

	Age (yrs) (mean ± SD)	57.49 ± 10.44	55.58 ± 12.10	0.42
	Male, no. (%)	34 (75.6%)	35 (77.81%)	0.80
	Female, no. (%)	11 (24.4%)	10 (22.2%)	0.80
	BMI (Kg/m2) (mean ± SD)	23.82 ± 3.5	26.71 ± 4.09	0.001
	Smoker, no. (%)	22 (48.9%)	28 (62.2%)	0.02
	Hypertension, no. (%)	14 (31.1%)	23 (51.1%)	0.05
	SBP (mm Hg) (mean ± SD)	127.9 ± 23.07	124.09 ± 23.29	0.43
	DBP (mm Hg) (mean ± SD)	77.20 ± 15.35	76.53 ± 14.23	0.83
	Family CAD history, no. (%)	9 (20%)	21 (46.7%)	0.007
	Prior MI, no. (%)	18 (40%)	16 (35.6%)	0.66
	


ACS: acute coronary syndrome, BMI: basal metabolic index, SBP: systolic blood pressure, DBP: diastolic blood pressure, and MI: myocardial infarction.


Table 2: Biochemical variables of two groups. 
	

	Variables	Group I Non ACS (
	
		
			
				𝑛
				=
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)(mean  ±  SD)	Group IIACS (
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) (mean ± SD)	P value
	

	Glucose (mg/dL) 	89.29 ± 14.19	87.51 ± 15.85	0.57
	Insulin (µu/mL)                          	21.15 ± 15.31	15.28 ± 8.57	0.09
	Adiponectin (µg/mL)                 	16.47 ± 7.88	9.03 ± 3.13	<0.001
	Leptin (ng/mL)                            	9.26 ± 8.48	11.68 ± 8.26	0.037
	hs CRP (mg/L)                           	3.78 ± 1.73	10.42 ± 4.97	<0.001
	Triglycerides (mg/dL)                  	121.02 ± 58.6	139.76 ± 46.80	0.09
	LDL cholesterol (mg/dL)              	75.20 ± 32.41	83.91 ± 37.60	0.242
	HDL cholesterol (mg/dL)              	41.4 ± 7.73	39.16 ± 8.52	0.194
	LDL/HDL ratio                        	1.85 ± 0.81	2.24 ± 1.078	0.057
	


ACS: acute coronary syndrome, hs CRP: high sensitive C reactive protein, LDL: low density lipoprotein, and HDL: high density lipoprotein.


Table 3: Angiographic profile of two groups. 
	

	Variables	Group I Non-ACS (
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)	Group IIACS (
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)	P valve
	

	Significant CAD, no. (%)              	40 (89%)	41 (91%)	
									0.56
	Normal CAG, no. (%)                    	5 (11.1%)	4 (8.9%)
	SVD, no. (%)                                 	20 (44.4%)	9 (20%)
	DVD, no. (%)                                 	11 (24.4%)	14 (31.1%)
	TVD, no. (%)                                  	9 (20%)	18 (40%)
	


ACS: acute coronary syndrome, CAD: coronary artery disease, CAG: coronary angiography, SVD: single vessel disease, DVD: double vessel disease, and TVD: triple vessel disease.


3.2. Correlations of Adiponectin
Significant associations were seen between adiponectin and several other variables. Adiponectin levels were positively correlated with HDL cholesterol level 
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 and negatively correlated with LDL/HDL ratio and hs-CRP level (
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 and 0.001) as shown in Table 4. With all other risk factors or biochemical parameter, correlation with adiponectin was nonsignificant.
Table 4: Correlations of adiponectin with other variables. 
	

	Variable	Correlation coefficient	P value
	

	Age                                                       	0.060	0.572
	BMI                                                      	−0.147	0.167
	SBP                                                      	−0.011	0.921
	DBP                                                      	−0.052	0.630
	Triglyceride                                 	−0.098	0.360
	HDL cholesterol                                   	0.321	0.002
	LDL cholesterol                                  	−0.207	0.051
	LDL/HDL                                             	−0.318	0.002
	Blood glucose                                         	0.081	0.450
	Insulin levels                                         	−0.016	0.883
	hs CRP                                                  	−0.443	0.001
	Leptin levels                                     	−0.157	0.138
	


 BMI: basal metabolic index, SBP: systolic blood pressure, DBP: diastolic blood pressure, hs CRP: high sensitive C reactive protein, LDL: Low density lipoprotein, and HDL: high density lipoprotein.



3.3. Association of Adiponectin with ACS
The ACS and non-ACS groups were compared in order to assess for any independent association between adiponectin and the risk of ACS. In multiple regression models adjusted for all the covariates, higher adiponectin levels remained positively associated with a lower risk of ACS 
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. The protective association of adiponectin was independent of all the other risk factors, including BMI, CRP, dyslipidemia, and smoking. Utilizing the ROC curve for values of adiponectin and risk of ACS, it was seen that the greatest increase in risk for ACS was seen at adiponectin levels <12.20 μg/mL.
3.4. Angiographic Severity of Coronary Artery Stenosis and Adiponectin Levels
Adiponectin levels shows a significantly progressive decline as the angiographic severity of coronary artery stenosis increases (
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 value = 0.023) as shown in Table 5.
Table 5: Angiographic severity of coronary artery stenosis and adiponectin levels. 
	

	CAG- N/SVD/DVD/TVD	N 	Mean adiponectin(µg/mL)	Std. Deviation	P value
	

	Normal	9	14.778	5.7820	0.023
	SVD	29	16.031	9.2918
	DVD	25	10.644	4.8405
	TVD	27	10.833	5.1208
	


CAG: coronary angiography, SVD: single vessel disease, DVD: double vessel disease, and TVD: triple vessel disease.


4. Discussion
4.1. ACS and Non-ACS Subjects
In the present study, there were significant differences between ACS and non-ACS subjects with regard to conventional CAD risk factors like BMI, smoking pattern, dyslipidemia, family history of CAD, and C-reactive protein. BMI was significantly higher in ACS group, suggesting the role of obesity not only in causation of atherosclerosis but also in the progression of the disease and even the role in plaque vulnerability. There were more smokers and dyslipidemic subjects in ACS group.
C-reactive protein was significantly higher in patients with ACS, and adiponectin was significantly lower in the ACS subjects, suggesting its protective properties.

4.2. Protective Association of Adiponectin with ACS
Adiponectin is a novel adipokine specifically expressed in the adipose tissue and paradoxically lower in obesity [14]. The novel and important finding of the present study is that, using multiple logistic regression model, adiponectin was found to be positively associated with a lower risk of ACS (i.e., high adiponectin level decreased risk of ACS).
Plasma concentrations of adiponectin were significantly lower in patients with ACS than in non-ACS (ACS: 
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 μg/mL), thus suggesting that adiponectin may have antiatherosclerotic and antiinflammatory properties and the inflammatory process may be accelerated in patients with low plasma concentrations of adiponectin. Similar observations were suggested in other studies that suggested that measurement of plasma concentrations of adiponectin may be of use for assessing the risk of CAD and may be related to the development of ACS, and higher plasma adiponectin levels are independently associated with a lower risk of ACS, and the greatest increase in risk for ACS in their study was seen at adiponectin levels <5.5 μg/mL [15, 16]. In the present study the protective association of adiponectin was independent of several other recognized cardiovascular risk factors including BMI, smoking, dyslipidemia, and C-reactive protein, and the greatest increase in risk for ACS in the present study was seen at adiponectin levels <12.20 μg/mL. This suggests that the pathophysiological role of adiponectin is related more to the stability of atherosclerotic plaque, although a role for adiponectin in the development of atherosclerotic plaque is also likely. These data suggest that low plasma concentrations of adiponectin are a risk factor for ACS and an independent variable for ACS. Consequently, it is conceivable that low plasma concentrations of adiponectin may facilitate rupture of the atherosclerotic plaques, leading to ACS.
4.3. Protective Association between Adiponectin and Coronary Artery Stenosis
In the present study, adiponectin levels decrease as the number of significantly narrowed coronary arteries increases. Similar observation was made by number of previous studies [17, 18] that found that adiponectin levels decreased as a function of number of significantly narrowed coronary arteries and that, in patients with ACS, those with multiple complex lesions had significantly lower adiponectin than those with a single complex lesion. So the present study reinforce, the protective role of adiponectin in the development of atherosclerotic plaque, and also higher adiponectin levels are associated with lower atherosclerotic burden as in the previous studies.
4.4. Correlation between Adiponectin and Other CAD Risk Factors
Although the physiological role of adiponectin has not yet been fully elucidated, it may well be involved in the regulation of many of the inflammatory processes or in the lipid metabolisms, which are contributing to atherosclerosis. Adiponectin serum concentrations were strongly correlated with various lipoproteins; among them the strongest correlation was seen with HDL-C and LDL/HDL ratio indicating that there is a close association between adiponectin and HDL metabolism. Present study also found a strong correlation between adiponectin serum concentrations and C-reactive protein. Among the many risk factors involved in atherogenesis, disorders of lipoprotein metabolism are considered to play the most important role. In particular, high LDL and low HDL concentrations are main determinants of CHD risk. We found the strongest correlations of adiponectin serum concentrations with HDL levels. The biochemical mechanisms linking adiponectin to HDL metabolism have not been clarified so far. Adiponectin also seems to have a key role in the metabolic syndrome [19] and may therefore represent the link between obesity (or even more important visceral fat accumulation), insulin resistance, and diabetes. Altogether, this raises the possibility that low adiponectin concentrations may cause low HDL-C and that the pro-atherogenic effects of low adiponectin may be mediated by its effects on HDL metabolism.
4.5. Mechanism of the Protective Association of Adiponectin
The exact mechanism of the protective association of adiponectin cannot be established on the basis of the present study; several possibilities should be considered. On the basis of these multiple mechanisms of action, it is likely that the protective effects of adiponectin for ACS are multifactorial. Adiponectin adheres to injured vascular wall, and the antiinflammatory, antiproliferative, and antiapoptotic effects of adiponectin may conceivably lead to greater plaque stability [13, 16, 18, 19]. Adiponectin modifies several recognized cardiovascular risk factors as adiponectin levels are negatively correlated with LDL/HDL ratio and positively correlated with HDL. In addition, adiponectin may be protective against ACS after plaque ruptures through its antithrombotic effects.
4.6. Study Limitations
The potential limitations of the present study are the small number of patients’ studies. Therefore, the results may not be representative of the population at large. However, they do suggest that further larger studies are warranted to further establish the role of adiponectin. The study had specific exclusion criteria such as diabetes, prior revascularization, prior CAD, and renal failure. Hence the study sample is not representative of the general population of CAD patients at large. However, this was important to exclude the effect of these factors on the markers.
5. Conclusion
Present study suggested that higher plasma adiponectin levels are associated with a lower risk of ACS and possible lesser lesion severity, independent of other traditional metabolic and cardiovascular risk factors. These findings may have important implications both for understanding the pathophysiology of ACS and for the development of future therapeutic and coronary preventive approaches.
Conflict of Interests
The authors declare that they have no conflict of interests.
References
	H. B. Hubert, M. Feinleib, P. M. McNamara, and W. P. Castelli, “Obesity as an independent risk factor for cardiovascular disease: a 26-year follow-up of participants in the Framingham Heart Study,” Circulation, vol. 67, no. 5, pp. 968–977, 1983.
	P. G. Kopelman, “Obesity as a medical problem,” Nature, vol. 404, no. 6778, pp. 635–643, 2000.
	E. B. Rimm, M. J. Stampfer, E. Giovannucci et al., “Body size and fat distribution as predictors of coronary heart disease among middle-aged and older US men,” American Journal of Epidemiology, vol. 141, no. 12, pp. 1117–1127, 1995.
	W. C. Willett, J. E. Manson, M. J. Stampfer et al., “Weight, weight change, and coronary heart disease in women: risk within the “normal” weight range,” The Journal of the American Medical Association, vol. 273, no. 6, pp. 461–466, 1995.
	B. M. Spiegelman, L. Choy, G. S. Hotamisligil, R. A. Graves, and P. Tontonoz, “Regulation of adipocyte gene expression in differentiation and syndromes of obesity/diabetes,” The Journal of Biological Chemistry, vol. 268, no. 10, pp. 6823–6826, 1993.
	D. C. W. Lau, B. Dhillon, H. Yan, P. E. Szmitko, and S. Verma, “Adipokines: molecular links between obesity and atheroslcerosis,” American Journal of Physiology: Heart and Circulatory Physiology, vol. 288, no. 5, pp. H2031–H2041, 2005.
	K. Maeda, K. Okubo, I. Shimomura, T. Funahashi, Y. Matsuzawa, and K. Matsubara, “cDNA cloning and expression of a novel adipose specific collagen-like factor, apM1 (adipose most abundant gene transcript 1),” Biochemical and Biophysical Research Communications, vol. 221, no. 2, pp. 286–289, 1996.
	N. Ouchi, S. Kihara, Y. Arita et al., “Novel modulator for endothelial adhesion molecules: adipocyte-derived plasma protein adiponectin,” Circulation, vol. 100, no. 25, pp. 2473–2476, 1999.
	N. Ouchi, S. Kihara, Y. Arita et al., “Adipocyte-derived plasma protein, adiponectin, suppresses lipid accumulation and class A scavenger receptor expression in human monocyte-derived macrophages,” Circulation, vol. 103, no. 8, pp. 1057–1063, 2001.
	H. Kato, H. Kashiwagi, M. Shiraga et al., “Adiponectin acts as an endogenous antithrombotic factor,” Arteriosclerosis, Thrombosis, and Vascular Biology, vol. 26, no. 1, pp. 224–230, 2006.
	Y. Arita, S. Kihara, N. Ouchi et al., “Paradoxical decrease of an adipose-specific protein, adiponectin, in obesity,” Biochemical and Biophysical Research Communications, vol. 257, no. 1, pp. 79–83, 1999.
	K. Hotta, T. Funahashi, Y. Arita et al., “Plasma concentrations of a novel, adipose-specific protein, adiponectin, in type 2 diabetic patients,” Arteriosclerosis, Thrombosis, and Vascular Biology, vol. 20, no. 6, pp. 1595–1599, 2000.
	T. Pischon, C. J. Girman, G. S. Hotamisligil, N. Rifai, F. B. Hu, and E. B. Rimm, “Plasma adiponectin levels and risk of myocardial infarction in men,” The Journal of the American Medical Association, vol. 291, no. 14, pp. 1730–1737, 2004.
	Y. Arita, S. Kihara, N. Ouchi et al., “Paradoxical decrease of an adipose-specific protein, adiponectin, in obesity,” Biochemical and Biophysical Research Communications, vol. 257, no. 1, pp. 79–83, 1999.
	Y. Nakamura, K. Shimada, D. Fukuda et al., “Implications of plasma concentrations of adiponectin in patients with coronary artery disease,” Heart, vol. 90, no. 5, pp. 528–533, 2004.
	R. Wolk, P. Berger, R. J. Lennon, E. S. Brilakis, D. E. Davison, and V. K. Somers, “Association between plasma adiponectin levels and unstable coronary syndromes,” European Heart Journal, vol. 28, no. 3, pp. 292–298, 2007.
	K. Dunajska, A. Milewicz, D. Jȩdrzejuk et al., “Plasma adiponectin concentration in relation to severity of coronary atherosclerosis and cardiovascular risk factors in middle-aged men,” Endocrine, vol. 25, no. 3, pp. 215–221, 2004.
	F. Otsuka, S. Sugiyama, S. Kojima et al., “Plasma adiponectin levels are associated with coronary lesion complexity in men with coronary artery disease,” Journal of the American College of Cardiology, vol. 48, no. 6, pp. 1155–1162, 2006.
	Y. Yamamoto, H. Hirose, I. Saito et al., “Correlation of the adipocyte-derived protein adiponectin with insulin resistance index and serum high-density lipoprotein-cholesterol, independent of body mass index, in the Japanese population,” Clinical Science, vol. 103, no. 2, pp. 137–142, 2002.


OEBPS/page-template.xpgt
 

   


     
	 
    

     
	 
    


     
	 
    


     
         
             
             
             
        
    

  





OEBPS/pageMap.xml
 
                                 
                                



OEBPS/Fonts/xits-italic.otf


OEBPS/Fonts/xits-bolditalic.otf


OEBPS/Fonts/xits-regular.otf


OEBPS/Fonts/xits-math.otf


