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Abstract 
Background: Adipose tissue seems to play a key role in cardiovascular physiology through paracrine 

and endocrine mechanisms. Aim is to evaluate the relationship between adipose tissue of atrial septum 

to presence and severity of coronary artery disease (CAD). Methods: A total of 313 patients (Pts) 

underwent coronary angiography between January and September 1111, Eighty were studied. 

According to angiographic data, Pts  were classified into group1  with  CAD  and  group 1 which  

included 11 pts with normal angiography  as a control group. Group 1 was further subdivided 

according to modified Gensini's score (each of eight vessel segments was graded from 1-3 according 

to the severity of occlusion. The score in each of the eight segments was added to give a total score 

out of theoretical maximum of 21). Group 1a included 23 pts with coronary stenosis score > 4. Group 

1b included 15 pts with coronary stenosis score ≥ 4. All pts underwent a detailed clinical evaluation  

beside laboratory investigations and echocardiography for measurement of atrial septum and 

epicardial fat thickness. Results:  There was statistically significant increase in atrial septum and 

epicardial fat thickness in group 1b compared to group 1a and group II (P = 1011). Pts with 

predominant visceral fat accumulation showed higher epicardial fat and atrial septum thickness than 

pts with average body weight (P= 10111 & 101) respectively. Conclusion:   Cardiac adipose tissue, 

represented by atrial septum thickness is a new marker of CAD.    
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__________________________________________________________________________________ 

 

 

Introduction 
Visceral obesity seems to play a key role in the 

development of all features of metabolic 

syndrome.
(1)

 Hence, the detection of visceral 

adipose tissue, fat deposited around the internal 

organs, might be important for the risk 

stratification of metabolic syndrome. Several 

methods are applied as surrogates for estimation 

of visceral adipose tissue. Epicardial adipose 

tissue is a visceral fat deposited around the 

heart, particularly around subepicardial 

coronary vessels.  

 

It may act as an endocrine organ given the 

production of a comparable pattern of 

adipocytokines
(1)

 and has been implycated in the 

development of coronary atherosclerosis.
(2)

 

Possible association between a thick atrial 

septum and obesity, advanced age, atrial 

arrhythmias, obstructive symptoms, and sudden 

death have been reported. An autopsy study  

 

 

showed more atherosclerotic CAD in patients 

with fatty deposition in the atrial septum.
(3)

 

 
The aim of this study is to evaluate the 

relationship between the adipose tissue of atrial 

septum to presence and severity of coronary 

artery disease as a new marker of CAD. 

 

Subjects and Methods 
Out of 313 pts who underwent coronary 

angiography at the cardiology department, Al-

Minia University Hospital, during the period 

between January to September 1111, 01 pts 

were included in our study. Exclusion criteria  

included patients with acute myocardial infar-

ction, total occlusion of any epicardial vessels 

as well as  congenital, pericardial and valvular  

heart diseases. Incomplete clinical data and  

inadequate echocardiographic images were  also 

within the exclusion criteria . 
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Patients were subjected to:  

- History taking including reviewing the 

previous investigations, risk factors of CAD.  

- General examination including vital signs. 

Height (in square meters) and weight (in 

kilograms) were used to calculate body mass 

index. Obesity was defined as patients with a 

body mass index ≥ 21 kg/m , Minimum waist 

circumference and maximum hip circumference 

(in centimeters) were measured. Obese subjects 

were sub-divided, according to waist circum-

ference value, into subjects with predominant 

visceral fat accumulation and with predominant 

peripheral fat accumulation
(5) 

 

- 
 Cardiac examination. 

 

- Laboratory investigations including total 

lipid profile, fasting and two hours post-prandial 

blood sugar 

 

- Echocardiography: Examinations were 

performed by using general electric vivid 2 

ultrasound with simultaneous ECG tracing. The 

measurements represent a mean of at least three 

consecutive cardiac cycles. Visual assessment 

of regional wall motion was performed. left 

ventricular end systolic and diastolic volumes  

by manual tracing of endocardial borders and 

left ventricular ejection fraction was calculated 

using Simpson's rule. We measured epicardial 

fat thickness on the free wall of the right 

ventricle from parasternal long axis views. 

Epicardial fat thickness  appears as an echo-free 

space. The measurement was performed at a 

point on the free wall of the right ventricle along 

the midline of the ultrasound beam, 

perpendicular to the aortic annulus. The atrial 

septum was identified using subcostal view, and 

its thickness representing the adipose tissue of 

the atrial septum was measured perpendicular at 

the thickest part at end-diastole. (figure1) 

 

Figure 1: Example of measurement of epicardial fat, atrial septum thickness by the two 

dimensional echocardiography 

 

  

 

 

Coronary angiography: Coronary angiography 

was performed by the femoral approach and 

included at least 3 views of the left coronary 

artery and 1 views of the right coronary artery.  

 

Stenosis Score used was a modified Gensini's 

score
(5)

. Stenosis score provides information 

related to the bulk of the atherosclerotic lesion. 

Each of eight vessel segments was graded 

according to severity of occlusion; grade 1 for 

11 to 391 occlusion in lumen diameter, 1 for 

411 to %31, 2 for %41 to 991, and 3 for total 

occlusion. The score in each of the eight 

segments was added to give a total score out of 

theoretical maximum of 21. This score 

therefore, places emphasis on the severity of 

stenosis.  

 

According to angiographic data, pts were 

classified into two groups. Group 1 with 

coronary artery disease (CAD) with further 

classification into two subgroups according to 

modified Gensini's score. Group 1a: included  

23 pts (age 30- 52 years) with  coronary 

stenosis score > 4  and Group 1b: included  15 

pts (age 41- 50 years) with coronary  score ≥  4 
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while group 1 included   11 pts with normal 

coronary angiography (age 22-51 years) as a 

control group .   

  

Statistical analysis 

The data were coded and verified prior 

to data entry. The Statistical Package of SPSS 

version 15 for windows was used for data entry 

and analysis. All values were given as mean ± 

SD. To determine the statistical significance of 

the difference between study groups, we used t- 

test to compare two groups and one way 

ANOVA to compare more than two groups.   P 

value less than 1014 was considered significant. 

 

Results 
Eighty patients fulfilled our inclusion criteria 

during the study period; their Clinical data 

including risk factors of CAD and medical 

regimen and also laboratory findings in studied 

groups were reported in table 1. 
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Table 1: Baseline characteristics, heart rate , blood pressure and laboratory findings in the  

overall populations. 

 

 Group 1a 

N (43) 

Group 1b 

N (92) 

Group II 

N (92) 

Sex 

Male: N (%) 

Female: N (%)     

 

13 (%1041) 

11 (19041) 

 

19 (%2011) 

% (15091) 

 

11 (441) 

9 (241) 

Age (years) 

Range 

44 

)30-52 ) 

40 

)41-50 ) 

30 

)22-51 ) 

Positive  family history of CAD 

N (%) 

 

5 (1%05 %) 

 

% (1901 %) 

 

1(41) 

Smoking  

N (%) 

 

12 (2001 %) 

 

13 (35014 %) 

 

3 (11 %) 

Hypertension 

 N (%) 

 

13 (3101%1) 

 

12 (41 %) 

 

3 (111) 

Dyslipidemia + 

N (%) 

 

10 (01021) 

 

11 (03051) 

 

11 (441) 

Diabetes Mellitus: 

  N (%) 

 

11 (240191) 

 

11 (35011) 

 

2 (141) 

Obesity. 

Central type N (%) 

Peripheral type N (%) 

 

% (11041) 

5 (1%051) 

 

9 (23051) 

2 (11041) 

 

1 (111) 

2 (141) 

Medications  

-beta blockers  N (%) 

- ACEI   N (%) 

- ARBS  N (%) 

- CCBS  N (%) 

- Statins  N (%) 

- Fibrates  N (%) 

 -Oral hypoglycemic agents N (%) 

 -Insulin therapy  N (%) 

 

21 (001) 

14 (33011) 

4 (130% %) 

4 (4001( 

13 (%11 ) 

2 (0001) 

11 (19031) 

1 (4001) 

 

13 (91021) 

13 (42001) 

4 (19011) 

4 (19011) 

11 (%5091) 

3 (14021) 

0 (210%1) 

3 (14021) 

 

10 (911) 

2 (141) 

1 (41) 

--- 

11(441) 

1 (41) 

2(141) 

-- 

Heart rate (beats/minute)  

Mean± SD 

 

%17 100 

 

51 .07 101 

 

54057 109 

Systolic BP (mmHg) 

Mean± SD  

 

112097  %03 

 

11905 ± %02 

 

11002 ± 110% 

Diastolic BP(mmHg) 

Mean± SD 

 

017 9.1 

 

%47 501 

 

%47 %0% 

FBS (mg/dl) 

Mean    ± SD 

 

110017 500 

 

2% 72001 

 

907202 

9hPP (mg/dl) 

Mean    ± SD 

 

15%7 205 

 

191± 40% 

 

134 ± 301 

LDL (mg/dl) 

Mean    ± SD 

 

1107 209 

 

1147 203 

 

1117 402 

HDL (mg/dl) 

Mean    ± SD 

 

317 209 

 

2%7 302 

 

30± 5014 
ACEI= angiotensin converting enzymes inhibitors   ARBS = angiotensin receptors blockers CCBS = calcium 

channel blockers  FBS = fasting blood sugar 1hPP = two hours postprandial   LDL = low density lipoprotein  

HDL = high density lipoprotein     
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Group Ib showed a high coronary stenosis score 

compared to group Ia according to modified 

Gensini's score (each of eight vessel segments 

was graded from 1-3 according to the severity 

of occlusion. The score in each of the eight 

segments was added to give a total score out of 

theoretical maximum of 21) (Table 1). There 

was statistically significant increase in atrial 

septum and epicardial fat thickness in group Ia 

and Ib compared to group II (P= 1011 & 1013) 

respectively. At the same time, Group 1b 

showed statistically significant increase in atrial 

septum and epicardial fat thickness compared to 

group 1a (P= 1011) (Table 1) . 

  

 Obese pts with central obesity (BMI ≥ 21 

kg/m  and the waist-hip ratio > 109 for men 

and >1004 for women) showed statistically 

significant increase in the severity of 

coronary artery disease according to 

modified Gensini's  score when compared to 

pts with average body weight and peripheral 

obesity (p value 10111, 1015) respectively 

(table 2). Also obese pts with central 

obesity showed  statistically significant 

increase in atrial septum thickness 

compared to obese pts with peripheral 

obesity and pts with average body weight (P 

= 1011 & 1015) respectively while epicardial 

fat thickness showed statistically significant 

increase in pts with central obesity  

compared to pts with average body weight  

(P = 10111)  (tables 2)  

 

 

 

Table 9: Comparison between different groups as regarding modified Gensini' s score. atrial 

septum  and epicardial fat thickness  

 

 Group Ia Group Ib Group II P P1 P9 

 

Mean score ± St deviation 

 

10071014 

 

5047 10% 

 

--------- 

 

---- 

 

10111 

 

---- 

Atrial septum thickness (cm) 102 ± 102 10%7 1013 1017 .1% 1011 1011 1013 

Epicardial fat thickness (mm) 504 ± 1.1 0037 1015 301%71011 1011 1011 1013 
P = between group Ib and II    

P1= between group Ib and Ia    

P1= between group Ia and II  

 

 

 

 

Table 4: Comparison between obese pts (different types) and pts with average body weight as 

regarding modified Gensini's score, atrial septum and epicardial fat thickness 

 

   Pts with  

average body 

weight 

 

Pts with 

peripheral 

obesity 

Pts with 

central 

obesity 

 

P 

value 

P1 P9 

Mean score± St deviation  10%7 104 202 ± 1014  40107 105 10111 1015 1035 

    Atrial septum thickness  

     (Cm) mean ±SD 

 

101 ± 1023 

 

102 ± 1. 2% 

 

1057 102% 

 

1011 

 

1015 

 

1011 

Epicardial fat thickness  

(mm) mean ±SD 

 

501 ±  105 

 

503 ± 10% 

 

%037 101 

 

1011 

 

10115 

 

10% 
P = between pts with central obesity and average body weight   P1= between pts with central and peripheral 

obesity  P1 = between  pts with peripheral obesity and average body weight    

 

 

http://en.wikipedia.org/wiki/Waist-hip_ratio
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Discussion 
Adipose tissue distribution has significant 

impact on disease risk with central abdominal 

fat increasing both cardiovascular diseases and 

type 1 diabetes mellitus risk compared with 

gluteo-femoral fat
(%)

. Such differences in risk 

may be attributable to the depot specific 

differences in the expression and secretion of 

adipocytokines
(0)

. The clinical significance of a 

thick atrial septum has been increasingly 

recognized since the initial description of 

lipomatous hypertrophy of the atrial septum in 

1953. Since then, a possible association 

between a thick atrial septum and obesity, 

advanced age, atrial arrhythmias, obstructive 

symp-toms, and sudden death have been 

reported
(9)

. 

 

In the current study, obese Pts with central 

obesity showed significant increase in atrial 

septum and epicardial fat thickness compared to 

pts with average body weight. These results 

were similar to the results obtained by Iacobellis 

et al, who reported that quantity of epicardial 

fat, as measured by echocardiography, has been 

well correlated with the mass of visceral adipose 

tissue measured by magnatic resonance imaging 

and Epicardial adipose tissue, a true visceral fat 

tissue, is deposited around the heart, parti-

cularly on the free wall of right ventricle and on 

the left ventricular apex, but also around the 

atria
(11)

. Subepicardial fat is also the main 

determinant of atrial septum thickness and 

Postmortem studies have sugge-sted that the 

posterior portion of the atrial septum is 

essentially an extra-cardiac structure, produced 

by the infolding of the atrial roof and containing 

subepicardial adipose tissue
(11)

. An experimental 

study showed that epicardial adipose tissue 

should be considered an important cardio-

vascular and metabolic risk indicator
(11)

. In fact, 

Iacobellis et al., observed that epicardial adipose 

tissue is related to body mass index and fat 

mass. Nevertheless, their data suggest that body 

fat distribution, particularly abdominal fat 

tissue, is more strongly correlated to epicardial 

fat. This finding could have an embriogenetic 

reason. Epicardial fat and intra-abdominal fat 

seem to be both originally in the brown adipose 

tissue of infancy
(11)

.  In the current study, high 

coronary stenosis score pts showed significant 

increase in atrial septum and epicardial fat 

thickness when compared to pts with normal 

coronary angiography and also pts with low 

stenosis score. Chaowalit et al., showed that 

atrial septum thickness correlated with the 

presence of CAD, but not with traditional CAD 

risk factors, suggesting that the association 

between atrial septum thickness and CAD is not 

mediated by traditional CAD risk factors. 

Furthermore, body mass index was not 

associated with atrial septum thickness, making 

it unlikely that atrial septum thickness is simply 

a reflection of body adiposity. However, atrial 

septum thickness may be an indirect measure of 

total visceral fat. This study suggests that the 

adipose tissue of the atrial septum, measured by 

transtho-racic echocardiography, is associated 

with the presence of angiographic CAD. They 

used a simple and reproducible measurement, 

namely, echocardiographic assessment of the 

atrial septal thickness, as a surrogate for the 

amount of subepicardial adiposity. In agreement 

with previous studies showing the significance 

of visceral adiposity rather than generalized 

obesity as a marker of cardio-vascular risk, their 

findings further confirm the significance of 

visceral adiposity, in the association with the 

presence of angiographic CAD
(12)

. Also, our 

results were in agreement with results of Jeong 

et al. This study was the first clinical study 

indicating that echocardiographic fat thickness 

is associated with the severity of coronary artery 

stenosis in patients with known coronary artery 

disease
(13)

.  

 

The biochemical properties of epicardial fat 

tissue suggest its possible role as a 

cardiovascular risk that studies using epicardial 

fat obtained during coronary artery bypass 

surgery revealed that a significantly higher 

expression of interleukin-1, interleukin-5, tumor 

necrosis factor and mRNA was shown in 

epicardial fat than those in leg subcutaneous 

adipose tissue
(14)

. Jeong  et al., revealed that 

epicardial and omental fat exhibit a comparable 

pathogenic inflammatory mRNA. Therefore, 

epicardial fat plays a role as a local inflam-

matory burden and store in patients with 

coronary artery disease
(13)

. Baker et al., casted 

light on the role of human epicardial adipose 

tissue as a potential paracrine and/or endocrine 

tissue, specifically within the context of 

cardiovascular risk. Epicardial adipose tissue 

shows a similar pattern of expression for a 

number of key adipocytokines to that of omental 

adipose tissue.  They have also confirmed a high 

level of macrophage infiltration in this depot 
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which may contribute to the pathogenic gene 

expression profile in this tissue
(15)

.  Taguchi et 

al., found a significant association between 

pericardial fat volume and the prevalence of 

coronary artery disease in non-obese Japanese 

subjects
(1%)

.  

 

In a study of 112 participants from Korea, a 

close association between epicardial fat 

thickness and the severity of coronary artery 

disease was found
(10)

. Overall, results of 

Mahabadi et al., are consistent with the 

hypothesis that perivascular fat may be 

associated with local vascular injury
(19)

. The 

specific composition and meta-bolic activity of 

visceral fat tissues such as pericardial fat and 

visceral adipose tissue  are widely recognized as 

differing from subcutaneous fat. Visceral fat 

tissues have smaller adipocyte size
(11)

 higher 

protein content, high rate of fatty acid 

incorporation, and fast insulin-induced fatty 

acid breakdown
(11)

 and secrete several pro- and 

anti-inflammatory mediators and cytokines such 

as adiponectin,  tumor necrosis factor (TNF-α) 

and interleukin-5.
(11)

 The amount of adipon-

ectin, a stabilizer of the inhibitor of NF-κB 

released from pericardial fat,
(12)

 decreases with 

an increased amount of fat
(13)

 and leads to a 

local increase of inflammation
(12)

. The hypo-

thesis of an impact on local inflammation of 

pericardial fat and its role in the pathogenesis of 

atherosclerosis of the coronary arteries are 

supported by findings of Mahabadi et al.,
(19)

. 

 

Study limitations  

The major limitation of the present study is the 

selection bias because all patients underwent 

coro-nary angiography as clinically indi-cated. 

This method of patients selection creates a 

group with a very high prevalence of advanced 

coronary disease and a very small proportion of 

subjects without any angiographic evidence of 

coronary disease. However, random coronary 

angiography in the absence of clinical indica-

tions, would not be ethically or logistically 

feasible. Two dimensional echocardiography 

does not asses the total amount of epicardial 

adioposity as epicardial fat has a 2-dimensional 

distribution . 

 

Conclusion 
Despite local adipose tissue (atrial setum and 

epicardial fat thickness) calculation by echocar-

diography requires very little time and can be 

easily applied during echocar-diographic 

examination but represents a novel indicator of 

cardiovascular risk and  has the potential of a 

reliable and easy diagnostic tool for cardio-

vascular risk stratification..  

 

References 
1. Doll S, Paccaud F, Bovet P, Burnier M and 

Wietlisbach V. Body mass index, 

abdominal adiposity and blood pressure: 

consistency of their association across 

developing and developed countries. Int J 

Obes Relat Metab Disord. 1111;15:30-4%. 

1. Mazurek T, Zhang L, Zalewski A, Mannion 

JD, Diehl JT, Arafat H, Sarov-Blat L, 

O’Brien S, Keiper EA, Johnson AG, Martin 

J, Goldstein BJ and Shi Y. Human 

epicardial adipose tissue is a source of 

inflammatory mediators. Circulation. 

1112;110:1351-5.  

2. Baker AR, Silva NF, Quinn DW, Harte AL, 

Pagano D, Bonser RS, Kumar S and 

McTernan PG. Human epicardial adipose 

tissue expresses a pathogenic profile of 

adipo-cytokines in patients with cardio-

vascular disease. Cardiovasc Diabetol. 

1115;4:1. 

3. Shirani, J and Roberts WC. Clinical 

electrocardiographic and morphologic 

features of massive fatty deposits (“lipoma-

tous hyper-trophy”) in the atrial septum. J 

Am Coll Cardiol. 1992;11:115-120 

4. Lean, M. E., Han, T. S., Morrison, C. E. 

(1994) Waist circum-ference as a measure 

for indicating need for weight management. 

BMJ 211: 140–151.  

5. Gensini GG. Coronary arterio-graphy. 

Mount Kisco, New York: Futura Publishing 

Co, 19%4  

%. Vague J. The degree of masculine 

differentiation of obesities: a factor 

determining predisposition to diabetes, 

atherosclerosis, gout, and uric calculous 

disease. Am J Clin Nutr. 1945,3:11-23  

0. Fisher FM, McTernan PG, Valsamakis G, 

Chetty R, Harte AL, Anwar AJ, Starcynski 

J, Crocker J, Barnett AH, McTernan CL and 

Kumar S: Differences in adiponectin protein 

expression: effect of fat depots and type 1 

diabetic status. Horm Metab Res. 1111;23: 

541-543  

9. Schejbal, V, Duflou, J, Virmani, R, et al. 

Epicardial fatty tissue of the right ventricle: 

morphology, morphometry and functional 



MJMR, Vol. 42, No. 1, 4112, pages (42-23). Amr S. Amin 

25           Adipose tissue of atrial septum and coronary artery disease 

 

significance.Pneumologie. 1909;32:391-

399 

11. Iacobellis G, Assael F, Ribaudo MC, 

Zappaterreno A, Alessi G, Di Mario U, et 

al. Epicardial fat from echocardiography: a 

new method for visceral adipose tissue 

prediction. Obes Res. 1112;11:213–11. 

11. Devine, WA and Anderson RH. Lipomatous 

hypertrophy (“massive fatty deposits”) of 

the interatrial septum. Am J Forensic Med 

Pathol. 199%;10:11%-110. 

11. Marchington J, Mattacks and Pond C. 

Adipose tissue in the mamm-alian heart and 

pericardium: structure, fetal develop-ment 

and biochemical properties. Comp Biochem 

Physiol B. 1909;93:114–121. 

12. Chaowalit N, Pellikka P, Rihal C and 

Jimenez F .Adipose Tissue of Atrial Septum 

as a Marker of Coronary Artery Disease 

CHEST. 111%;121 :01%-011.  

13. Jeong J, Jeong M, Yun K, OH S, Park E, 

Kim Y, Rhee S, Lee E, Lee J, Yoo N, kim N 

and Park J.  Echocardiographic epicardial 

fat thick-ness and coronary artery disease. 

Circ J. 111%;%1:425 -429. 

14. Mazurek T, Zhang L, Zalewski A, Mannion 

JD, Diehl JT, Arafat H, Sarov-Blat L, 

O’Brien S, Keiper EA, Johnson AG, Martin 

J, Goldstein BJ and Shi Y. Human 

epicardial adipose tissue is a source of 

inflammatory mediators. Circulation. 

1112;110:1351-5. 

15. Baker A, Silva N, Quinn D, Harte A, 

Pagano D, Bonser R , Kumar S and 

McTernan P. Human epicardial adipose 

tissue expresses a pathogenic profile of 

adipocytokines in patients with 

cardiovascular disease. Car-diovascular 

diabetology. 1115;4:1 

1%. Taguchi R, Takasu J, Itani Y, Yamamoto R, 

Yokoyama K, Watanabe S and Masuda Y. 

Pericardial fat accumu-lation in men as a 

risk factor for coronary artery disease. 

Atherosclerosis 1111;14%:112-119. 

10. Jeong JW, Jeong MH, Yun KH,Oh SK, 

Park EM, Kim YK, Rhee SJ, Lee EM, Lee 

J, Yoo NJ, Kim NH and Park JC. Echo-

cardiographic epicardial fat thickness and 

coronary artery disease. Circ. J 

111%;%1:425-429. 

19. Mahabadi A, Massaro J,  osito G, levy D, 

Murabito J,  olf  , Christopher J, o  

donnell, Fox C and Hoffman U. Association 

of pericardial fat, intrathoracic fat, and 

visceral abdominal fat with cardiovascular 

disease burden: the Framingham Heart 

Study. Eur Heart J. 1119;21(%):041-045. 

11. Sons HU and  Hoffmann V. Epicardial fat 

cell size, fat distribution and fat infiltration 

of the right and left ventricle of the heart. 

Anat Anz. 1905;151:244-2%2. 

11. Marchington JM, Mattacks CA and Pond 

CM. Adipose tissue in the mammalian heart 

and pericardium: structure, foetal 

development and biochemical properties. 

Comp Bio-chem Physiol B. 1909;93:114-

121. 

11. Mazurek T, Zhang L, Zalewski A,Mannion 

JD, Diehl JT, Arafat H, Sarov-Blat L, 

O'Brien S, Keiper EA, Johnson AG, Martin 

J, Goldstein BJ, Shi Y. Human epicardial 

adipose tissue is a source of inflammatory 

mediators. Circulation 1112;110:1351-

1355. 

12. Ouchi N, Kihara S, Arita Y, Okamoto Y, 

Maeda K, Kuriyama H,  Hotta K, Nishida 

M, Takahashi M, Muraguchi M, Ohmoto Y, 

Nakamura T, Yamashita S, Funahashi T and 

Matsuzawa Y. Adiponectin, an adipo-cyte-

derived plasma protein, inhibits endothelial 

NF-kappaB signaling through a cAMP-

dependent pathway. Circulation. 1111;111: 

1195-1211. 

13. Arita Y, Kihara S, Ouchi N, Maeda K, 

Kuriyama H, Okamoto Y, Kumada M, 

Hotta K, Nishida M, Takahashi M, 

Nakamura T, Shimo-mura I, Muraguchi M, 

Ohmoto Y, Funahashi T and Matsuzawa Y. 

Adipocytederived plasma protein adipo-

nectin acts as a platelet-derived growth 

factor-BB-binding protein and regulates 

growth factor-induced common postre-

ceptor signal in vascular smooth muscle 

cell. Circulation. 1111;114:1092-1090. 

 

  

 

 

 

 

 

http://chestjournal.chestpubs.org/search?author1=Nithima+Chaowalit&sortspec=date&submit=Submit
http://chestjournal.chestpubs.org/search?author1=Patricia+A.+Pellikka&sortspec=date&submit=Submit
http://chestjournal.chestpubs.org/search?author1=Charanjit+S.+Rihal&sortspec=date&submit=Submit
http://chestjournal.chestpubs.org/search?author1=Francisco+Lopez-Jimenez&sortspec=date&submit=Submit

