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'Abdul Hakim Alkatiri, *Syakib Bakri, *Ilhamjaya Patellongi, 'Peter Kabo,
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One of the most important anti-inflammatory protein is adiponectin. It acts to prevent
the deleterious of TNF-o on endothelial cell by E}ucing level of adhesion molecules.
To investigate the correlation between serum tumor necrosis factor (TNF)-a, high
sensitivity C-reactive protein (hs-(¥f) and adiponectin level in coronary artery (CA)
and those in th@hdial artery (RA). This study also sought to investigate the association
[EFhose results with epicardial adipose tissue (EAT) in c@ffhary artery disease subjects.
A cross-sectional study of 110 Indonesian subjects who underwent transthoracic
Ehocardiography (TTE) and diagnostic coronary angiography were studied. Blood
samples fiffi) RA and CA were collected before coronary angiography. Pearson
correlation analysis was used to determine the relationship between mean values and all
statistical analysis was done by using SPSS. This study found forty three subjects with
a\fcrc coronary artery disease (CAD) and thicker EAT (8.5+6.9 vs 6.142.6, p<0.001).
Analysis of the correlation between seffn level of TNF-a in RA versus CA showed for
linear correlatiorff@dnon-severe CAD (r =0.57, p<001), severe CAD (r=0.67, p<001)
and all subjects (r= 0. <0.001). Serum level of hs-CRP showed strong correlation
for non-severe CAD (r = 0.99, p=0.001), severe CAD (r = 0.98, p=<0.001) and all
subjects (r=0.99, p<0.001). Furtherfffe, analysis of serum level of adiponectin
for non-severe CAD (r = 0.87, p<001), severe CAD (r = 0.86, p<0.001) @111
subjects (r=0.86, p=0.001) also showed linear correlation in both sample site. A linear
correlation between TNF-a, hs-CRP and adiponectin in RA and CA associated with
EAT in CAD subjects.
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INTRODUCTION

Inflammation plays a key role in the pathogenesis of
[fcrosclerosis™.  EAT is located inclose proximity to
coronary artery and has been reported to be a source of
inflafBhatory mediators’.

TNF-a is the one of the nfff) important mediators of
inflammation where secreted not by adipocytes but instead by
EEBitrating macrophages in adipose tissues. This marker
activates the transcription factor-kff, which organizes
inflammd§ERy changes in vascular tissue*”.

The CRP has been shown to be an important marker of
EJcular inflammation and a predictor of atherosclerosis®.
Synthesis of CRP is mainly hepatic and some reporteEiic
extra-hepatic such as inflamed coronary artery. Ble CRP
synthesis and secretion by cell in atherosclerostic lesion by
paracrine/autocrine loops could result in local concentration of
CRP farEfi) excess of plasma concentration’. The CRP
secretion is augmented 100-fold in presence of macrophage
conditioned media (MCM)®.

One of the most important anti-inflammatory protein is
adiponectin. It acts to prevent the deleterious of TNF-a on
endothelial cell by reducing level of adhesion molecules.
Secretion of adiponectin inversely related to the expression
of pro-inflammatory adipokine’. The mechaf@n for the
anti-atherosclerotic effect of adiponectin is not fully
understood. Some studies have shown direct effect of
adipectin on smooth muscle cell and endothelial”.

The aim of this study was to investigate the correlation
between serum TNF-a, hs-CRP and adiponectin level in CA
and those in the RA. This study also investigate the association
of those results with EAT in CAD subjects.

MATERIALS AND METHODS

Recruitment of subjects: Those patients who recruited were

110 patients with clinical CAD, age 38-71 years (83
males and 27 females), who underw{@fit coronary angiography
from September, 2015-February, 2016, All subjects gave
written informed consent and this study was approved by
Hasanuddin University and Wahidin Sudirohusodo Hospital
ethi@E@mmittee.

Excluded from this study were individuals with acute
coronary syndrm(C? days), severe inflammation or
infection disease, subjects with evidence of severe hepatic,
pulmonary or renal disease and subjects using steroids or
non-steroid anti-inflammatory drugs (NSAIDs) medication.

Blood sample collection: Subjects were put in supine position
during procedure. The collection of blood sample from radial
artery as the systemic site and coronary blood was taken from
coronary osteal through catheter before contrast were given.
45

%asurement of EAT thickness: The EAT thickness was
measured by TTE using a vivid 7 (GE, Horten, Norway) while
the patients were lying on the left lateral decubitus position.

EAT thickness was measured at the end of the diastole
perpendicular to right ventricular free wall'*'%,

Coronary angiography: Coronary angiography was
performed through radiffffccess, using Tiger catheter with
standardized projection and the results offfis examination
indicated the degree severity of stenosis. Angiograms were
recorded in multiple projections with a biplanar digital cardiac
imaging syst@ (Philips Integris DCI, Eindhoven, the
Netherlands). The severity of coronary artery lesions was
scored using a modified Gensini score'™"”. In brief, the
coronary circulation was divided into eight proximal segments,
the percentage by which each lesion in the proximal coronary
circulation narrowed the artery was assessed according to the
maximal narrowing of the diameter of the artery in all
projections. The extent and severity of proximal coronary
disease was ass@ERd by assigning points to each lesion as
follows: <50% of the luminal diameter, 1 point, 50-74%
stenosis, 2 points, 75-99% stenosis, 3 points and total
obstruction, 4 points. The points of each lesion in the proximal
coronary circulation were summed and a score for severity of
coronary atherosclerosis was obtained. According to the
modified Gensini score for classification of the degree of
coronary stenosis, the results of total scores can be separated
into mild lesions (1-6 points), moderate lesions (?Eloints]
and severe lesions (=13 points). Accordingly, the study
population was classified flo two angiographic groups:
Patients with non-severe CAD (Gensini score <13) and
patients with severe CAD (Gensini score >13)"'%,

Measurement of immunoassay tissue inflammatory
mediators and adipocytokines: Serum TNF-o level were
measured by enzyme immunoassay kit Quantikine HS Human
TNF-a (R and ystcms, Inc., Minneapolis, USA). Briefly
200 pL serum transferred to a 96-well plate coated with a
monoclonal antibody specific for human THfE} followed by
incubation for 3 h at room temperature. The optical density of
the streptavidin-POD enzyme conjugate was determined using
a model 680 microplate reader (Bio-Rad, CA, USA) at
450 nm.

Serum hs-CRP concentration was measured using
particle-enhanced immunoturbidi-metric method with Cobas®
€301 immunoassay analyzer (Roche Diagnostics GmbH,
Mannheim, Germany). Anti-CRP antibodies coupled to latex
microparticles reacted with@RP in the sample to form an
antigen/antibody complex. The lower detection limit of the

hs-CRP assay was 0.15mg L.
Serum total adiponectin were determined using a sensitive

enzyme-linked immunosorbent assay kit (SEKISUI
MEDICAL Co., Tokyo, Japan). The tests were performed
according to the recommendation of the manufacture. Optical
density was read using a microplate reader 270 (Biomeriux,
France).

Statistical analysis: ContinudEfgariables were expressed as

meantstandard  deviation. Categorical variables were
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compared with chi-square test. The Pearson corr n
analysis was used to determirfEfhe relationship between mean
values. A p-value of less than 0.05 was considered statistically
significant. All statistical analysis were performed using
SPSS 21.0 for Windows (SPSS Inc., Chicago, IL, USA)"".

RESULTS AND DISCUSSION

Demographic, echocardiographic and biochemical ﬁnmgs
of subjects: There were 83 male and 27 female in the sEF¥
population. The mean age was 56.247.8 years. The
demographic, echocardiographic and biochem@fll findings of
this study groups are presented in Table 1. The age, body mass
index (BMI), waist circumference, hymsnsicn, dyslipidemia
and family history were similar between patients with
non-sevéfffland severe CAD. Male gender, smokingfid
subject with type 2 diabetes mellitus (T2DM) were
significantly more in the severe CAD group. Subject with
non-severe CAD had significantly higher ejection fraction than
were patients with sev@CAD. According to the laboratory
inflammatory marker, there were no significant differences
between the groups.

Figure 1 demonstrates the relationship between TNF-a,
adiponectin and hs-CRP concentration in RA and CA. It was
found that the inflammatory markers level in both sites were
not significantly different in all subjects.

In Fig. 2, it was found that TNF-u level in radial and
coronary artery in subjects with non-severe CAD, severe
CAD and in all subjects did not show significantly different
result.

Figure 3 demonstrates the correlation of hs-CRP levels in
RA and CA in patients with non-severe and severe CAD. It

was found that there was also no significantly different level
of hs-CRP in RA and CA in non-severe CAD, severe CAD
and all subjects.

Figure 4 demonstrates correlatiEgif adiponectin levels in
RA and CA also in subjects groups. There was no significant
difference of adiponectin level between RA and CA in the
groups.

It also found that the level of TNF-a and hs-CRP were
higher while the adiponectin level was lower in subjects with
severe CAD. But these results were not statistically significant
as sd@ehin Table 2.

To the best of authors knowledge, this is the first study to
analyze the correlation between RA and CA inflammatory
markers level inf@AD patients in Indonesia. This study
showed a linear correlation between TNF-a, hs-CRP and
adiponectin level in both sites. Several studies evaluated
inflammatory markers level from different sites™'*?!.
Fontana er al." evaluated the correlation between adipokine
level in portal vein and radial artery in 25 obese subject.
They found that plasma TNF-g, resist in, macrophage
chemoattractant ~ protein-1 (MCP-1) and adiponectin
concentration weflimilar in both site. In contrast with level
of interleukin-6 (IL-6) and leptin in both site. IL-6 level
was higher in portal vein compared with @flal artery
(42.1+41.8 vs28.5+27.6 pg mL™", p =0.007). Leite ef al.”
compared hs-CRP level [if§eripheral vein in left forearm and
coronary sinus in CAD patients. Subjects were divided into
two groups (stable angina, 20 patients anfJnstable angina,
20 patients). The result suggested a strong linear
correlation  between hs-CRP levels iffripheral vein and
coronary sinus for both stable angina (r = 0.993, p<0.001)
and unstable angina (r = 0.976, p<0.001) and for the entire

Table 1: Differences in clinical, ect diographic and bioct | of the subjects by severity of coronary stenosis
-severe Severe CAD

Variable (n= 110) CAD (n = 67) (n=43) p-value
Demographic characteristics

Age (years) 55,370 ST8+7.3 0.102
Gender (male/female) 44 304 0.002
BMI (kg m™) 257444 249429 0.305
Waist circumference (cm) 92 6t13 6 921116 0.848
Hypertension., n (%) 2R (41.8) 21 (48.8) 0298
Smoker, n (%) 25(37.3) 27(62.8) 0.008
Diabetes mellitus, n (%) 11(16.4) 14(32.6) 0.042
Dyslipidemia, n (%) 63 (94.0) 3B (8R4) 0.239
Family history, n (%) 6(9.0) 5(11.6) 0.441
Echocardiographic characteristics

Ejection fraction (%) 61.7+74 57.7£6.9 0.006
EAT thickness (mm) 6.1£2.6 8.546.1 =0.001
Inflammatory Markers

TNF-a (pg mL™")

. Radialis artery 6388 TA£10.0 0.668
. Coronary artery 7.6£15.1 6147 0.750
hs-CRP (mg L)

. Radialis artery 42481 6.0+8 4 0.283
. Coronary artery 43483 6.0£8.7 0.294
Adiponectin (pg mL™)

. Radialis artery 42423 IR0 0.549
Coronary artery 4127 40427 0.907

Values are presented as meantstandard deviation or number (%), EAT: Epicardial adipose tissue, BMI: Body mass index. TNF-o: Tumor necrosis factor alpha, hs-CRP:

high sensitivity C-reactive protein
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Fig. 1(a-c): Relationship between (a) TNF-a, (b) adiponectin and (c) hs-CRP level in radial and coronary artery in RA and CA

sample (r = 0.985, p<0.001). Sacks er al.” evaluated the 11 patients who underwent radioablation. They found that
adipokine level in femoral artery and coronary sinus in  there were no significant differences between concentrations
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Fig. 2(a-c): Correlation between radial and coronary artery level of TNF-u in patient with, (a) Non-severe CAD, (b) Severe

CAD and (c) All subjects
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Table 2: Radial and coronary artery level of all markers in non-severe and severe CAD subjects

Sample site
Infl tory markers Radial artery Coronary artery p-value
TNF-u (pg mL™")
Non-severe CAD 6.3+8.8 76151 0.668
Severe CAD 711001 86147 0.750
All subject 6.6+0.3 T0+14.9 0.730
hs-CRP {mg L™")
Non-severe CAD 42482 4382 0.283
Severe CAD 6.0+8.7 6084 0.294
All subject 4.9+8.4 49483 0272
Adiponectin (pg mL™")
Non-severe CAD 42425 4.1+2.6 0.549
Severe CAD 39426 4027 0.907
[EERubject 4.042.5 41427 0.712

Walues are presented as meansstandard deviation or number (%), TNF-: Tumor necrosis factor alpha, hs-CRP: High sensitivity C-Reactive Protein

ofadiponectin, leptin, resistin, aPAI-1, MCP-1, TNF-q, IL-1f3,
IL-6, IL-8 and VEGF in Hhh sites. Zhou et al.” evaluated
adiponectin concentration in peripheral and coronary sinus
vein plasma that Eneasured with enzyme-linked
immunosortfEht assay in CAD and non-CAD patients. They
showed that peripheral and coronary sinus plasma adiponectin
level were sigffficantly lower in CAD patients than non-CAD
patients (5.9£1.4 vs 10.3£2.2 pgmL~", p<0.01 and 4.599 \E
12.743.1 pg mL~', p<0.01, respectively). Cheng et al’
demonstrated that the tissue level of adiponectin in abdominal
fat was significantly lower than epicardial f4gn CAD patients.
In addition according to Marseglia et al.”*, obesity is a major
cause of morbidity and mortality and leads to several diseases,
including metabolic  syndrome, diabetes  mellitus,
cardiovascular, fatty liver diseases and cancerfh the different
research, findings from Rajkovic, N., et al* the basal levels
of adipocytokines and inflammatory markers was done
in 18 obese (BMI =30 m %) (group A), 21 overweight
(25 kg m—<BMI and it, 30 kg m ™) (group B), 25 non-obese
T2D patief§fg(group C) and 15 non-obese controls (group D).

The CRP may coniribute to develEent of the
atherosclerotic lesion through its role in complement
activation, cell adhesion and recruitment, thrombosis, the
expression of regulatory cfbkines, apoptosis and lipid'***. It
supports this findings that hs-CRP level was higher in severe
CA]Bum non-severe CAD group.

Adiponectin is abundantly present in the circulation and
decreases the expression of multiple adhesion molecules
through the modulation of nuclear factor kf signaling in
diﬁ'e?t cell types, including endothelial cells. Adiponectin
also dramatically suppresses the secretion of TNF-a from
human monocyte/macrophages and thus protects against
atheroma formation™**. It is compatible with this findings that
TNF-a level in severe CAD group that obtained from coronary
artery was higher than from radial artery. In contrast,
adiponectin level in severe CAD group that obtained from
coronary artery was lower than from radial artery.

Recent study™ found that inflammatory markers level in
subject with severe CAD were higher than non-severe CAD.
This findings might be correlated with EAT thickness that
significantly greater in severe CAD compared with non-severe
CAD (6.14£2.5 mm vs 8.5+2.4, p<0.001). Two potential

10

mechanisms for this association have been proposed. First,
EAT is a component of visceral adiposity and is related to
metabolic syndrome and cardiovascular risk factors, secondly,
EAT has paracrine and endocrine functions. It can secrete
numerous bioactive molecules (adipokines) such as
adiponectin, resist in and inflanfEERtory cytokines (IL-1b, IL-6
and TNF-at). Sacks and Fain®® pointed out the paracrine and
vasocrine signaling effects of  filcardial adipokines for the
development of atherogenesis. In patients with severe CAD,
inflammatory adipokines are expressed and secreted in greater
amount from EAT and therefore the potential exists that one
or more adipokines might be released from EAT into coronary
blood under pathof#lysiological circumstances™. Study By
Hu et al.”” found the effects of a low-carbohydrate diet
(40 g/day, n = 75) versus a low-fat diet (30% kcal/day from
total fat, 7% saturated fat, n = 73) on biomarkers representing
inflammation, adipocyte dysfunction and endothelial
dysfunction in a 12 month clinical trial among 148 obese
adults figE)pf diabetes and CVD.

A significant decrease in the analysed regulatory
molecules, Le., leptin receptor and adiponectin, was found in
[Elood plasma of the patients with untreated type 2 diabetes™.
The pathogenic profiles of adipokines expressed in fat tissues
can alter the vascular inflammation burden and have remote
influences on the cardiovascular system. The impact of
adipocytokines has beerffecently extended from endocrine to
paracrine roles. EAT lack fascial structures to separate
themselves fromunderlying myocardiumand the phenomeffin
with increased infiltration of inflammatory cells in EAT had
been observed in CAD patients. The EAT thickness was found
to be correlated with the severity of CAD in patients with
CAD. These reports suggested that adipocytokines derived
from EAT might have direpro-inflammatory responses in
CAD pathogenesis™. This study is based on a cross sectional
analysis of a single center cardiac catheterization. In addition,
we cannot confirm whether inflammatory markers result from
EAT, atherosclerotic process itself, or both.

CONCLUSION

This research finds evidence that the adipocytokines
concentration level in the coronary artery and radial artery in
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coronary artery disease subjects are not significantly
different. This significant
correlation between the concentration level and EAT

rescarch also shows no

thickness.

SIGNIFICANCE STATEMENTS

This research showed that there is no significant
difference between tfg] adipocytokines level in central and
peripheral circulation in patients with coronary artery disease.
This study will help the researcher to find out deeply the
function and the regulation of tissue inflammation
expression of those adipocytokines. Further studies are needed
to investigate the correlation between tissue inflammation
expression and atherosclerosis process.

REFERENCES

1. Ross,R., 1999. Atherosclerosis: Aninflammatory disease.
N. Engl. J. Med., 340: 115-126.

2. Cheng, K.H, C.S. Chu, K.T. Lee, TH. Lin and
C.C. Hsieh et al, 2008. Adipocytokines and
proinflammatory mediators from abdominal and
epicardial adipose tissue in patients with coronary artery
disease. Int. J. Obes., 32: 268-274.

3. Mazurek, T.,L.F. Zhang, A. Zalewski, J.D. Mannion and
J.T.Diehl er al., 2003. Human epicardial adipose tissue
is a source of inflammatory mediators. Circulation,
108: 2460-2466.

4.  Gustafson, B., A. Hammarstedt, C.X. Andersson and

U. Smith, 2007. Inflamed adipose tissue: A culprit

underlying the metabolic syndrome and atherosclerosis.

Arterioscler. Thromb. Vasc. Biol., 27: 2276-2283.

Gustafson, B., 2010. Adipose tissue, inflammation and

atherosclerosis. J. Atherosclerosis Thromb., 17: 332-341.

6. Blake, GJ. and PM. Ridker, 2001. High sensitivity
C-reactive protein for predicting
disease: An inflammatory hypothesis. Eur. Heart
1., 22:349-352.

7. Devaraj, S., N. Torok, M.R. Dasu, D. Samols and L. Jialal,
2008. Adiponectin decreases C-reactive protein synthesis
and secretion from endothelial cells: Evidence for an

Lh

cardiovascular

adipose tissue-vascular loop. Arterioscler. Thromb. Vasc.
Biol., 28: 1368-1374.

8  Venugopal, SK., S. Devaraj and I Jialal, 2005.
Macrophage conditioned medium induces the expression
of C-reactive protein in human aortic endothelial cells:
Potential for paracrine/autocrine effects. Am. J. Pathol.,
166: 1265-1271.

9. Goldstein, B.J. and R. Scalia, 2004. Adiponectin: A novel
adipokine linking adipocytes and wvascular function.
1. Clin. Endocrinol. Metab., 89: 2563-2568.

10. Tacobellis, G., M.C. Ribaudo, F. Assael, E. Vecci and
C. Tiberti et al., 2003. Echocardiographic epicardial
adipose tissue is related to anthropometric and clinical
parameters of metabolic syndrome: A new indicator of
cardiovascular risk. J. Clin. Endocrinol. Metab.,
88: 5163-5168.

11. Eroglu, S., L.E. Sade, A. Yildirir, U. Bal and
S. Ozbicer et al., 2009. Epicardial adipose tissue thickness
by echocardiography is a marker for the presence and
severity of coronary artery disease. Nutr. Metab.
Cardiovasc. Dis., 19: 211-217.

12. Sengul, C., O. Ozveren, D. Duman, E. Eroglu and
V. Oduncu et al., 2011. Echocardiographic epicardial fat
thickness is related to altered blood pressure responses to
exercise stress testing. Blood Pressure, 20: 303-308.

13. Gensini, G.G., 1983. A more meaningful scoring system
for determining the severity of coronary heart disease.
Am. . Cardiol., 51: 606-606.

14. Reardon, M.F., P.J. Nestel, LH. Craig and R.W. Harper,
1985. Lipoprotein predictors of the severity of coronary
artery disease in men and women. Circulation,
71: 881-888.

15. Ma, F.L., S. Li, X.L. Li, J. Liu and P. Qing er al., 2013.
Correlation of red cell distribution width with the severity
of coronary artery disease: A large Chinese cohort study
from a single center. Chin. Med. J., 126: 1053-1057.

16. Sullivan, D.R., T.H. Marwick and S.B. Freedman, 1990.
A new method of scoring coronary angiograms to reflect
extent of coronary atherosclerosisand improve correlation
with major risk factors. Am. Heart J., 119: 1262-1267.

17. SPSS, 2006. SPSS 15.0 Command Syntax Reference.
SPSS Inc., Chicago, IL., USA., Pages: 2122.

18. Fontana, L.,J.C. Eagon and M.E. Trujillo, 2007. Visceral
fat adipokine secretion is associated with systemic
inflammation in obese humans. Diabetes, 56: 1010-1013.

19. Leite, WUF., JAF. Ramires, L.F.P. Moreira,
C.M.C. Strunz and J.A. Mangione, 2015. Correlation
between C-reactive protein in peripheral vein and
coronary sinus in stable and unstable angina. Arq. Bras.
Cardiol., 104: 202-208.

20. Sacks, H.S. and E. Johnson, 2009. Adipokine
concentrations are similar in femoral artery and coronary
venous sinus blood: Evidence againstin vive endocrine
secretion by human epicardial fat. Adipobiology,
1: 51-56.

21. Zhou, Y., Y. Wei, L. Wang, X. Wang and X. Du ef al.,
2011. Decreased adiponectin and increased inflammation
expression in epicardial adipose tissue in coronary
artery disease. Cardiovasc. Diabetol, Vol. 10.
10.1186/1475-2840-10-2.

22, Marseglia, L., S. Manti, G. D'Angelo, A. Nicotera and
E. Parisi et al., 2015. Oxidative stress in obesity: A
critical component in human diseases. Int. J. Mol.
Sci., 16: 378-400.




3]
Ln

26.

J. Med. Sci., 17 (3): 107-116, 2017

Rajkovic, N., M. Zamaklar, K. Lalic, A. Jotic and
L. Lukic er al., 2014. Relationship between obesity,
adipocytokines and inflammatory markers in type 2
diabetes: Relevance for cardiovascular risk prevention.
Int. J. Environ. Res. Public Health, 11: 4049-4065.

. Paffen, E. and M.P.M. de Maat, 2006. C-reactive protein

m atherosclerosis: A causal factor? Cardiovasc. Res.,
T1: 30-39.

. Brun, J.M., AS. Lihn, C. Verdich, S.B. Pedersen

S. Toubro, A. Astrup and B. Richelsen, 2003. Regulation
of adiponectin by adipose tissue-derived cytokines:
in vivo and in vifro investigations in humans. Am.
J. Physiol. Endocrinol. Metab., 285: 527-533.

Sacks, H.S. and IN. Fain, 2007. Human epicardial
adipose tissue: A review. Am. Heart J., 153: 907-917.

116

27.

28. Lin, HT.V., Y.C. Tsou, Y.T. Chen, W.J. Lu

Hu, T., L. Yao, K. Reynolds, P.K. Whelton and
T.Niuetal., 2015. The effects of a low-carbohydrate diet
vs. A low-fat diet on novel cardiovascular risk factors:
A randomized controlled trial. Nutrients, 7: 7978-7994.
and
P.A. Hwang, 2017. Effects of low-molecular-weight
fucoidan and high stability fucoxanthin on glucose
homeostasis, lipid metabolism and liver function in a
mouse model of type II diabetes. Mar. Drugs, Vol. 15.
10.3390/md15040113.

. Tacobellis, G. and A.C. Bianco, 2011. Epicardial

adipose tissue: Emerging
pathophysiological and clinical
Endocrinol. Metab., 22: 450-457.

physiological,
features. Trends




Similarity of Adipocytokines Level in Radial and Coronary
Artery Associated with Epicardial Adipose Tissue Thickness

ORIGINALITY REPORT

41, 344 33+ 124

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.nature.com 2
Internet Source %
mdpi.com 2
Internet Source %
www.science.gov 2
Internet Source %
cvja.co.za 2
Internet Source %
link.springer.com 2
Internet Source %
H Submitted to Universitas Brawijaya 2
Student Paper %
www.ncbi.nlm.nih.gov 1
Internet Source %
n Kae-Woei Liang, Wayne Huey-Herng Sheu, 1 o
0

Wen-Lieng Lee, Tsun-Jui Liu et al.
"Decreased circulating protective
adiponectin level is associated with
angiographic coronary disease progression



in patients with angina pectoris",
International Journal of Cardiology, 2008

Publication

www.pubmedcentral.nih.gov 1.
0

Internet Source

Altun, Burak, Yucel Colkesen, Emine Gazi, 1 o
Hakan Tasolar, Ahmet Temiz, Hicran Yildiz ’
Simsek, Ahmet Barutcu, Omer Gungor,

Bahadir Kirilmaz, and Koksal Ceyhan. "Could
Epicardial Adipose Tissue Thickness by
Echocardiography Be Correlated with Acute
Coronary Syndrome Risk Scores",

Echocardiography, 2013.

Publication

Hye Soon Park, Jung Yul Park, Rina Yu. 1

. . . . . %
Relationship of obesity and visceral

adiposity with serum concentrations of CRP,

TNF-a and IL-6", Diabetes Research and

Clinical Practice, 2005

Publication

www.scielo.br

Internet Source 1 %
www.jbc.or

Internet SJource g 1 %

Submitted to Valdosta State University 1
Student Paper %

—
U1

WWW.SCirp.org 'I o
0

Internet Source




"Sunday, 31 August 2008", European Heart
Journal, 09/02/2008

Publication

T

www.dovepress.com

Internet Source

(K

www.bgscb.org

Internet Source

T

Submitted to Universitas Airlangga
Student Paper

T

Weverton Ferreira Leite, José Antonio
Franchini Ramires, Luiz Felipe Pinho
Moreira, Célia Maria Cassaro Strunz et al.
"Correlation between C-Reactive Protein in
Peripheral Vein and Coronary Sinus in
Stable and Unstable Angina", Arquivos
Brasileiros de Cardiologia, 2014

Publication

T

Kobayashi, J., M. Yoshida, S. Tarui, M. Hirata,
K. Takahashi, K. Naruse, S. Kasahara, S.
Sano, H. Oh, M. Halbach, G. Peinkofer, S.
Baumgartner, B. Krausgrill, A. Fatima, |.
Hescheler, T. Saric, J. Mueller-Ehmsen, T.
Kamakura, T. Makiyama, K. Sasaki, T.
Hattori, S. Ohno, Y. Yoshida, M. Horie, T.
Kimura, K. Guan, K. Streckfuss-Boemeke, F.
Wolf, A. Azizian, M. Stauske, M. Tiburcy, S.
Wagner, L. S. Maier, W. H. Zimmermann, G.
Hasenfuss, A. Mehta, G. L. Sequiera, Y.
Sudibyo, L. Jun, P. Wong, R. Liew, W. Shim,

T



C. Dambrot, S. R. Braam, C. M. A. H. Freund,
S. Van De Pas, D. Ward-Van Oostwaard, D.
E. Atsma, C. L. Mummery, T. Shigeta, Y.
Kureishi Bando, M. Aoyama, A. Moniji, T.
Mitsui, X. W. Cheng, T. Murohara, T.
Saikawa, S. Nishio, N. Takahashi, L. C. Thuc,
S. Saito, A. Fukui, O. Kume, M. Hara, M.
Nakagawa, Y. Teshima, T. Radovits, A. Olah,
B. Nemeth, L. Hidi, E. Birtalan, G. Kokeny, G.
Szabo, B. Merkely, D. Rottlaender, M. Wolny,
L. J. Motloch, T. Gebing, S. Reda, U. C.
Hoppe, A. Monji, Y. Kureishi Bando, M.
Aoyama, . "Sunday, 26 August 2012",
European Heart Journal, 2012.

Publication

22

doaj.org

Internet Source

(K

23

worldwidescience.org

Internet Source

(K

N
B

tobaccoinduceddiseases.biomedcentral.com

Internet Source

T

N
Ul

Andreas Hillenbrand, Uwe Knippschild,
Manfred Weiss, Hubert Schrezenmeier,
Doris Henne-Bruns, Markus Huber-Lang,
Anna M Wolf. "Sepsis induced changes of
adipokines and cytokines - septic patients
compared to morbidly obese patients", BMC
Surgery, 2010

Publication

<1%




A oup-com <1y
Hongna Mu, Ruiyge Yang, Siming War\g, | <1 o
Wenduo Zhang, Xinyue Wang, Hongxia Li,
Jun Dong, Wenxiang Chen, Xue Yu, Fusui Ji.
"Association of Serum B-Hydroxybutyrate
and Coronary Artery Disease in an Urban
Chinese Population", Research Square
Platform LLC, 2021
Publication
m\éygoige:eStsurg.org <1 o
Eyup.Avci, Tuncay Kir'is, Abdgllah than <1 o
Demirtas, Hasan Kadi. "Relationship
between high-density lipoprotein
cholesterol and the red cell distribution
width in patients with coronary artery
disease", Lipids in Health and Disease, 2018
Publication
Sridevi Deyaraj, Natalie Torok, Mohan R. <1 o
Dasu, David Samols, Ishwarlal Jialal.
"Adiponectin Decreases C-Reactive Protein
Synthesis and Secretion From Endothelial
Cells", Arteriosclerosis, Thrombosis, and
Vascular Biology, 2008
Publication
ii:rlfe?srlfrlczn.harran.edu.tr.8080 <1 o

jssm.org



Internet Source

Cell Distribution Width and Monocyte to Hdl
Cholesterol Ratio with Severity of Coronary
Artery Disease in Patients with Acute
Myocardial Infarction and Unstable Angina",
The American Journal of Cardiology, 2018

Publication

<1
s 10:0rE <7«
oy ac Uk <7
e <1y
manacoccom <7
poslionyinbac <Tw
I\:]\:(\e/r\:w\é\t/.Szjullieedacademies.org <1 o
therosclerosis: A cavsalfactor?” <l
&airgﬁigvascular Research, 07/01/2006
ﬁgrlfe?gfricren.dicle.edu.tr <1 o
Ersin Yildirnim. "Relationship of Red Blood <1 o




=
N

journals.plos.org

Internet Source

<1%

www.omicsonline.or
Internet Source g <1 %
Poster session V", European Journal of <1 o
Echocardiography, 12/01/2009
Publication
akademiai.com
Internet Source <1 %
cdn.intechopen.com <1
Internet Source %
t.scribd.com
IFr?ternet Source <1 %
www.hindawi.com
Internet Source <1 %
Kim, Byung Jin, Sum Soq Klm', and.Jln Ho <1 o
Kang. "Echocardiographic epicardial fat
thickness is associated with arterial
stiffness”, International Journal of
Cardiology, 2012.
Publication
repository.cardiffmet.ac.uk
Inteaet Sourcey <1 %
repository.unhas.ac.id
Inteﬁwet Sourcey <1 %
Kaouthar Abid, Donia Mili, Abderraouf <1 o

Kenani. "Polymorphism on Chromosome



9p21.3 Is Associated with Severity and Early-
Onset CAD in Type 2 Diabetic Tunisian
Population", Disease Markers, 2015

Publication

Martinez-Barquero, Vanesa, Griselda de <1 o
Marco, Sergio Martinez-Hervas, Pilar ’
Rentero, Inmaculada Galan-Chilet, Sebastian

Blesa, David Morchon, Sonsoles Morcillo,

Gemma Rojo, Juan Francisco Ascaso, José

Tomas Real, Juan Carlos Martin-Escudero,

and Felipe Javier Chaves. "Polymorphisms in
Endothelin System Genes, Arsenic Levels

and Obesity Risk", PLoS ONE, 2015.

Publication

S. Das, S.K. Gupta, P.C. Ray, G. MP.

54 . . - . <l%
"Correlation of high sensitive c-reactive
protein (hs-crp), lipoprotein (a) levels and
severity of coronary artery disease in an
indian population”, Atherosclerosis, 2014
Publication

IIi)trerrwnce:tgsilusrEeroenterol.blomedcentral.com <1 o
orbi.uliege.be

Internet Sourc% <1 %
www.ankaramedicaljournal.com

Internet Source J <1 %
"Poster Sessions", Immunology, 2012.

Publication gy <1 %

"Posters", Diabetic Medicine, 12/2006



U1
O

Publication

Shahid Mohammad Omar Faroque, Abdul
Wadud Chowdhury, Mohsin Ahmed,
Khandker Md Nurus Sabah et al.
"Correlation between Echocardiographic
Epicardial Fat Thickness and Angiographic
Severity of Coronary Artery Disease",
Bangladesh Heart Journal, 2018

Publication

Vrselja, Zvonimir, Miroslav Sram, David
Andrijevic, Boris Takac, Igor Leksan,
Radivoje Radi¢, and Goran Curic.
"Transcardial gradient of adiponectin,
interleukin-6 and tumor necrosis factor-a in
overweight coronary artery disease
patients", Cytokine, 2015.

Publication

www.rsupwahidin.com

Internet Source

Mohamad B. Taha, Ahmad B. Taha, Osama
Dasa, Modar Alom, Yasir H. Abdelgadir,
David E. Winchester. "Chronic Elevation of
Cardiac Troponin | Predicts the Extent of
Coronary Disease in Hemodialysis Patients
Presenting with Acute Enzyme Elevation",
American Heart Journal Plus: Cardiology
Research and Practice, 2021

Publication

<1%

<1%

<1%

<1%

<1%



Natasa Rajkovic, Miroslava Zamaklar, <1 o
Katarina Lalic, Aleksandra Jotic et al. °
"Relationship between Obesity,

Adipocytokines and Inflammatory Markers
in Type 2 Diabetes: Relevance for
Cardiovascular Risk Prevention",
International Journal of Environmental
Research and Public Health, 2014

Publication

Exclude quotes On Exclude matches < 5 words

Exclude bibliography On



