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ABSTRACT 
 
Background: Adipose tissue is known to produce and release numerous bioactive 
substances, known as adipokines (such as leptin and adiponectin), which have been 
found to be involved in various physiological processes, including the regulation of 
arterial tone. Also, high sensitivity C-reactive protein (hs-CRP) is related to 
cardiovascular risk factors and adipokines. Methods: Forty patients with established 
coronary heart disease (CHD) defined as old myocardial infarction & angina 
pectoris classified as CHD group and ten normal healthy subjects classified as the 
control group participated in the present study. All patients and controls were 
subjected to complete clinical history taking, clinical examination including 12 lead 
electrocardiogram (ECG), diagnostic coronary angiography (CA) and the 
measurement of serum levels of triacylglycerols (TGs), total cholesterol (total-C), 
low density lipoprotein-cholesterol (LDL-C), high density lipoprotein-cholesterol 
(HDL-C), leptin, adiponectin and hs-CRP. Results: Serum levels of leptin, hs-CRP, 
LDL-C and total-C showed highly significant (p< 0.0001) increase, while, 
adiponectin levels showed highly significant (p< 0.0001) decrease in the group of 
patients when compared to the levels of the control group. The levels of HDL-C in 
the group of patients were significantly (p< 0.05) lower than in the control group. 
There was no significant difference between the levels of TGs in the patients versus 
the controls. Leptin was weakly correlated positively with hs-CRP, while, non-
significantly correlated negatively with adiponectin. Hs-CRP was moderately 
correlated negatively with total-C. The overall positive rates obtained from Receiver 
operating characteristic (ROC) curve for evolution of sensitivity and specificity of 
the different biomarkers is obtained. The sensitivity was 100% for both leptin and 
adiponectin, but, it was 75% for hs-CRP. ROC curve results revealed that the 
specificity for leptin, adiponectin and hs-CRP were 100%, 90% and 80%, 
respectively. Conclusion: The results obtained in the present study reveals that 
serum leptin, adiponectin and hs-CRP might play an important role in the 
pathogenesis of CHD and the circulating levels of leptin and adiponectin provide 
highly sensitive and specific biomarkers for CHD more than hs-CRP.  
Key Indexing Terms: ADIPONECTIN – LEPTIN – CRP –CORONARY HEART 
DISEASE   
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INTRODUCTION 
 

White adipose tissue stores 
excess energy in the form of 
triglycerides, while brown adipose 
tissue is actively involved in the 
regulation of body temperature1. 
Recent studies have shown that 
adipose tissue is an active endocrine 
and paracrine organ secreting several 
mediators called adipokines.    

Adipokines include hormones, 
inflammatory cytokines and other 
proteins2. These adipokines include 
hormones as leptin and adiponectin, 
inflammatory cytokines as tumor 
necrosis factor α, interleukin-6 and 
other proteins as plasminogen 
activator inhibitor-1, angiotensinogen 
and resistin3.   

Furthermore, adipose tissue is 
known to release an unidentified 
adipocyte-derived relaxing factor4, 
which relaxes several arteries. Leptin 
is an ob gene-expressed protein 
mainly secreted by adipose tissues, 
with a primary role of inhibiting food 
intake, modulating weight balance 
and promoting energy metabolism5. 

Previous researches have 
revealed that leptin is a stress 
mediator after injuries, and it 
proceeds to maintain homeostasis by 
accelerating oxidation of glucose and 
fatty acids, alleviating reactive 
oxygen species-induced apoptosis, 
and ameliorating post-septic multiple 
organ dysfunction6,7.  

Several experimental studies 
have shown that increased leptin 
level may directly or indirectly exert 
multiple actions at the cardiovascular 
level8, where leptin receptors have 
been identified in various peripheral 

tissues, including the cardiovascular 
system and in human coronaries; it 
seems to have both vasodilatory and 
vasoconstrictory actions on vascular 
endothelium9.  

Furthermore, leptin is involved 
in a number of diverse physiological 
processes, such as regulation of 
endocrine functions, inflammation, 
immune response, reproduction and 
angiogenesis10. Several studies have 
found a significant association 
between circulating plasma leptin 
with insulin resistance and 
inflammatory markers, suggesting 
leptin as a risk factor for 
cardiovascular disease11.  

Adiponectin is a protein 
hormone secreted by adipocytes; it 
binds to two different seven 
transmembrane domain receptors 
called AdipoR1 and AdipoR2. 
AdipoR1 is predominantly expressed 
in skeletal muscles, whereas 
AdipoR2 is predominantly expressed 
in liver and throughout the brain12. 
Many other cells have adiponectin 
receptors as macrophages, 
osteoblasts, adipocytes, endothelial 
and muscular cells of the vascular 
wall, pancreatic cells and central 
nervous system13.  

Adiponectin has been considered 
an anti-inflammatory and 
antioxidative adipokine that protects 
against cardiovascular disease14. 
Plasma adiponectin has been 
correlated with endothelium-
dependent vasorelaxation in 
humans15. These results were 
confirmed by other studies that have 
shown an increase in NO production 
as well as NO-mediated and 
potassium channel-mediated (that is, 
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voltage-dependent) vasorelaxation in 
rats by adiponectin16, 17, 18. Increased 
NO production inhibits platelet 
aggregation, leucocyte adhesion to 
endothelial cells and vascular smooth 
muscle cell proliferation. 
Furthermore, it reduces oxidative 
stress by decreasing ROS production 
in endothelial cells. All of these 
effects protect the vascular system 
against endothelial dysfunction14.  

C-reactive protein (CRP) and 
high-sensitivity CRP (hs-CRP) are 
recognized as valuable inflammatory 
biomarkers, but a growing body of 
evidence supports the active role of 
CRP in the devolvement of vascular 
damage19. There are, however, 
significant sex-related differences in 
the location of the adipose tissue, the 
number of fat cells and fat cell size, 
plasma levels of CRP and 
adipokines20. The associations 
between adipokines and markers of 
inflammation have been previously 
demonstrated in cohorts of healthy 
subjects, patients with diabetes, and 
patients with coronary artery 
disease21. 

The objective of the present 
study is to establish the role of leptin, 
adiponectin and hs-CRP in the 
occurrence of coronary heart disease 
and compare the sensitivity and 
specificity of the circulating levels of 
the three biomarkers in the clinical 
diagnosis of CHD.  
 
MATERIALS & METHODS 

 
Patients and study protocol:  The 
criteria for the diagnosis of CHD 
include myocardial infarction and 
angina pectoris based on the clinical 
history, ECG and diagnostic coronary 

angiography (CA) was carried out on 
forty consecutive patients with age 
ranging between 50-65 years with 
mean ±SD of 59.175±3.112 years (24 
males and 16 females) who were 
selected from the cardiology 
outpatients’ clinic of Al Minia 
university hospitals to participate in 
the current study, the duration 
between the onset of disease and the 
time of performing the assay of the 
biomarkers was ranging between 90-
270 days with mean ±SD of 
136.48±4.96 day. The control group 
included 10 normal healthy subjects 
with age ranging between 54-61 
years with mean ±SD of 
57.200±2.573 years (7 males and 3 
females) with no history of 
myocardial infarction and angina 
pectoris having normal ECG and 
normal (CA). A written informed 
consent was obtained from each 
participant. All patients and the 
control groups were subjected to 
diagnostic coronary angiography 
(CA) in Cath-Lab of Cardiology 
Department and the biochemical 
analyses were carried out in the 
Medical Biochemistry Department, 
Faculty of Medicine, Al Minia 
University.   
Diagnostic coronary angiography 
(CA): It was done for all participants 
using a flat-panel imaging system. 
All subjects were in the fasting 
sedated state. It was performed from 
the arterial femoral approach after 
local groin infiltration of 10-20 ml 
xylocaine 2% using modified 
seldinger's technique after injection 
of 5000 IU of Heparin, 6F JL then JR 
coronary catheters were used to 
engage the corresponding arteries. 
The study was conducted with a 
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General Electric Innova 2000 
angiographic unit (GE medical 
system Milwaukee, WI, USA). The 
selection criteria of the patients were 
presence of more than 50% of 
coronary lesions in their 
angiographic projections and normal 
(CA) to be used as a control group. 
Laboratory measurements: Blood 
samples were drawn after an 
overnight fast from each patient of 
the test group and each healthy 
subject of the control group. Each 
blood sample was centrifuged to 
collect serum which was stored at -
20oC till the time of analysis. Total-
C, HDL-C and TGs were measured 
by enzymatic colorimetric methods 
as described by Richmond22, Gordon 
et al.23 and Jacobs & Vandemark24, 
respectively, using reagents from 
(Human Gesellschaft fur Biochemica 
Diagnostica GmbH, Germany). LDL-
C was calculated by Friedewald, s 
formula25. Leptin, adiponectin and 
high sensitive C-reactive protein (hs-
C- reactive protein) were measured 
using a Human Leptin ELISA kit 
(SRL, Tokyo), a Human Adiponectin 
ELISA kit (Otsuka Pharmaceutical 
Inc., Tokyo) and Auto LIA CRP MX 
type (Nippon Seiyaku, Japan) as 
described by Engvall et al.26. 
Statistical analysis:  
All data were analyzed using SPSS 
(Statistical Program for Social 
Sciences version 14 for windows, 
2006, SPSS Inc., Chicago, IL, USA). 
Continuous variables were expressed 
as mean ± standard deviation (SD) 
and discrete variables were presented 
as frequencies and percentages. 
Continuous variables were compared 
between the two groups using the 
unpaired Student’s t test for normally 

distributed data and the Mann-
Whitney U test for non-normally 
distributed data. The relationships 
between the variables (laboratory 
parameters) were analyzed using 
Pearson correlation coefficient (r). A 
P value less than to .05 was 
considered statistically significant. 
ROC curve analysis was done using 
MedCalc software for evolution of 
sensitivity and specificity of the 
different biomarkers.          
 

RESULTS 
 

The biochemical parameters of 
the patients, group versus the control 
group are presented in Table 1, in the 
form of mean±SD. The results 
showed highly significant (p< 
0.0001) increase in the levels of 
leptin, hs-CRP, LDL-C and total-C of 
the CHD group versus the control 
group, also, there was  highly 
significant (p< 0.0001) decrease in 
the levels of adiponectin of patients 
when compared to the controls. 
HDL-C values revealed a significant 
(p< 0.05) decrease for CHD group in 
respect to the control group, while, 
the values of TGs showed 
insignificant difference (p=0.0871).   

In CHD group, the obtained 
results showed that there was a 
positive correlation between leptin 
and hs-CRP (r=0.371, p<0.018), a 
non-significant negative correlation 
with adiponectin (r=-.087, p=.592), a 
moderate negative correlation 
between hs-CRP and total-C (r=-
.501, p=0.001) and a non-significant 
negative correlation between hs-CRP 
and adiponectin (r = -.010, p = 0.953) 
(Figure 1).   
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Table 2 shows the area under the 
ROC curves for leptin, adiponectin 
and hs-CRP in (1.00, 0.00 and 0.882 
for the three parameters, 
respectively). Also, figures 2, 3, 4 
and 5 show that the optimal cutoff 
value of leptin (27.7 ng/ml) 

(sensitivity 100% and specificity 
100%) (Fig. 2), of adiponectin 
(7.6μg/dl) (sensitivity 100% and 
specificity 90%) (Fig. 3) and 0.26 
mg/dl for hs-CRP (sensitivity 75% 
and specificity 80%) (Fig. 4) 

 
Table 1. Baseline biochemical parameters of CHD and control groups 
Parameter CHD group (n=40) Control group (n=10) 
Leptin (ng/ml)a 28.168±4.007* 12.73±1.347 
Adiponectin (µg/dl)a 7.5295±.7769* 12.08±.91869 
hs-CRP (mg/dl)a .2515±.04693* .1880±.02700 
TGs (mg/dl)a 301.562±32.4515** 240.952±8.46132 
LDL-C (mg/dl)a 148.562±6.4195* 104.622±4.70598 
HDL-C (mg/dl)a 33.1500±3.0884*** 39.6100±2.47766 
Total-C (mg/dl)a 286.852±26.17549* 190.372±2٠.802 

a Values were expressed as mean ± standard deviation (SD), *=P<0.0001is highly 
significant, **=P>0.05is insignificant and ***=P<0,05is significant when 
compared with the values of the control group. 
 

Figure 1. Correlations between some of the biochemical parameters of the study 
(CHD) group 

 
 

Figure 2. ROC curve 
for leptin 

Figure 3. ROC curve 
for adiponectin 

Figure 4. ROC curve 
for hs-CRP 
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Table 2.Area under the (ROC) curves for the three parameters 

Test Result Variable(s) Area 
Asymptotic 95% Confidence Interval 

Lower Bound Upper Bound 

Leptin 1.000 1.000 1.000 

Adiponectin .000 .000 .000 

Hs-CRP .882 .784 .981 
 
 

DISCUSSION 
 

Leptin and adiponectin differ 
from almost all other adipocytokines 
in being secreted exclusively by 
adipocytes, the details of all the 
factors regulating their synthesis, 
secretion and clearance remain 
incomplete27.     

Adiponectin is a 244 amino acid 
protein28; it has been shown to have 
several beneficial effects in the 
cardiovascular system including an 
essential role in the maintenance of 
heart architecture, as the cytokine 
may attenuate angiotensin II-induced 
cardiac hypertrophy29. Also, it 
represses atherosclerotic lesions in a 
mouse model of atherosclerosis and 

adiponectin-deficient mice exhibit an 
accelerated vascular remodeling 
response to injury30.  

In addition, adiponectin 
stimulates nitric oxide production in 
endothelial cells through AMPK-
dependent and AMPK-independent 
phosphorylation of endothelial nitric 
oxide synthase (eNOS)31 and 
hypoadiponectinemia is associated 
with the progression of left 
ventricular hypertrophy (LVH), 
which is accompanied by diastolic 
dysfunction32.  

Although whether low levels of 
adiponectin predict hypertension 
remains controversial33 and whether 
adiponectin levels in hypertension 
are decreased34, low adiponectin 
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levels might contribute to the 
pathogenesis of obesity-related 
hypertension. 

This study confirms the previous 
reports that plasma adiponectin levels 
are lower in patients with CHD. 
Studies in experimental animals have 
shown that adiponectin has the 
potential to inhibit neointimal 
formation35, which is supported by 
the report of 36 who stated that 
adiponectin-deficient mice have 
severe neointimal thickening and 
increased proliferation of vascular 
smooth muscle cells in mechanically 
injured arteries that can be attenuated 
by adenovirus-mediated adiponectin 
administration37. Our findings show 
that the levels of adiponectin are 
correlated positively and negatively 
with the values of HDL-C and LDL-
C values, respectively, in CHD group 
which is in agreement with the 
results obtained by Yutaka et al.38. 

Adiponectin suppresses lipid 
accumulation in macrophages, 
resulting in markedly decreased 
uptake of oxidized LDL and 
inhibition of foam cell formation 
which provides vasculoprotection 
through improvement of lipid 
metabolism39, which is supporting 
the results obtained in present study. 
The group of patients showed 
increase in the levels of total 
cholesterol, LDL-C and 
triacylglycerols, while, the levels of 
HDL-C are decreased with the 
decrease in the levels of adiponectin, 
the mechanism by which adiponectin 
influences lipid metabolism suggests 
that the positive effects of 
adiponectin on HDL levels might 
result from the significant positive 
relationship with lipoprotein lipase 

activity40. Furthermore discussion 
about the mechanism of adiponectin 
in atherosclerosis is inappropriate 
because of a lack of direct data 
regarding this issue. Nevertheless, 
these reported findings, with the 
present results, indicate that lower 
levels of adiponectin may provide 
certain information for predicting 
CHD38.        

Leptin is a 26 kDa40, almost 
exclusively secreted by white and 
brown adipocytes41, its expression 
and secretion are also regulated by a 
variety of other factors; for example, 
leptin is increased by insulin, 
glucocorticoids, TNF-α, and 
estrogen40. Under normal conditions; 
leptin contributes to blood pressure 
homeostasis by its vasorelaxing and 
vasocontractile effects42. While the 
contractile effect of leptin is 
attributed to sympathetic nervous 
system activation 43. Various 
mechanisms seem to be responsible 
for leptin-induced vasorelaxation. 
This latter effect can be endothelium-
dependent, either through the release 
of NO44 or by other mechanisms45. 
The vascular effects in an isolated 
preparation are independent of any 
neutrally mediated actions of leptin. 
They are consistent with several 
previous demonstrating leptin-
induced vasodilatation of coronary 
artery in humans and activation of 
endothelial nitric oxide production in 
human aortic endothelial cells44.   

In the present study, the mean 
value of serum leptin levels of CHD 
group were higher when compared to 
the control group and inversely 
correlated to the levels of serum 
adiponectin. Our findings are in 
agreement with the reported results 
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of Yutaka et al.38, also, leptin levels 
show positive insignificant 
correlations with values of HDL-C 
and LDL-C. Chronic elevation of 
blood CRP and hs-CRP levels has 
been observed in individuals with 
cardiovascular risk factors such as 
diabetes, smoking, obesity, 
hypertension, and dyslipidemia46, 47. 

The results obtained in the 
present study show that there is a 
statistically significant increase in the 
serum level of hs-CRP in the patients 
group versus the control group. In 
previously published reports, it has 
been shown that the difference 
between the levels of hs-CRP was 
insignificant in coronary heart 
disease patients when compared to 
the non- coronary heart disease 
subjects38. The disagreement between 
our findings and the results obtained 
by38 may be due to the existence of 
any other inflammatory conditions 
that can result in increase in the 
levels of hs-CRP. Several reports 
have demonstrated that there is an 
inverse relationship between plasma 
adiponectin and CRP21, 48.  

From the results of Receiver 
operating characteristic (ROC) curve 
for the studied parameters, it is 
shown that sensitivity of leptin and 
adiponectin as biomarkers for CHD 
are higher than hs-CRP, also, leptin 
is more specific than the other two 
parameters. A previous report 
showed that leptin levels were the 
most sensitive marker for predicting 
the accumulation cardiovascular risk 
factors in the general population of 
elementary school children49. 
Nakatani et al.50, reported that serum 
leptin was a useful biomarker of 
metabolic abnormalities than high 

molecular weight adiponectin in 
general male adolescents.  
 

CONCLUSION 
 

Serum leptin, adiponectin and 
hs-CRP are biomarkers for and 
correlated to CHD and the most 
sensitive &specific parameter is 
leptin. The limitation to the present 
study is the relatively small patients’ 
number included in the study.  

The future plan will be directed 
towards leptin receptor gene 
polymorphisms and their effects on 
the circulating levels of leptin and the 
signaling capacity of leptin. 
Acknowledgement: Special thanks 
to Dr. Ashraf Ewis, an assistant 
professor, Public Health department, 
Faculty of Medicine, Al Minia 
University, for his assistance 
regarding the statistics of this study.    
 

REFERENCES 
 
1- Mariman, E. C. and Wang, P. 

Adipocyte extracellular matrix 
composition, dynamics and role 
in obesity. Cell Mol Life Sci,. 
2010; 67:1277–1292 

2- Nele, M. and Johan, V. 
Regulation of vascular tone by 
adipocytes. BMC Med., 2011; 9: 
25 

3- Wozniak, S. E., Gee, L. L., 
Wachtel, M. S. and Frezza, E. 
E. Adipose tissue: the new 
endocrine organ? A review 
article Dig. Dis. Sci., 2009; 
54:1847–1856. 

4- Löhn, M., Dubrovska, G., 
Lauterbach, B., Luft, F. C., 
Gollasch, M. and Sharma, A. 
M. Periadventitial fat releases a 



 
 
Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011                         Mahgoub & Abdelrahman          

 
151

vascular relaxing factor. FASEB 
J., 2002; 16:1057–1063 

5- Brubeck, G. Intracellular 
signaling pathways activated by 
leptin. Biochem. J., 2006; 
393:7–20 

6- Eguchi, M., Liu, Y., Shin, E. J. 
and Sweeney, G. Leptin protects 
H9c2 rat cardiomyocytes from 
H2O2-induced apoptosis. FEBS 
J., 2008; 275:3136–3144 

7- Lin, J., Yan, G. T., Xue, H., 
Hao, X. H., Zhang, K. and 
Wang, L.H. Leptin protects vital 
organ functions after sepsis 
through recovering tissue 
myeloperoxidase activity: an 
anti-inflammatory role 
resonating with indomethacin. 
Peptides 2007; 28:1553–1560 

8- Beltowski, J. Leptin and 
atherosclerosis. Atherosclerosis 
2006; 189: 47-60 (Review) 

9- Sundell, J., Huupponen, R., 
Raitakari, O. T., Nuutila, P. 
and Knuuti, J. High serum 
leptin is associated with 
attenuated coronary 
vasoreactivity. Obes. Res., 2003; 
11:776- 782 

10- Otero, M., Lago, R., Lago, F., 
Casanueva, F. F., Diequez, C., 
Gomez-Reino, J. J. and 
Gualillo, O. Leptin from fat to 
inflammation: old questions and 
new insights. FEBS Letters 
2005; 579: 295-301 

11- Van Dielen, F. M., Van, t Veer, 
C., Schols, A. M., Soeters, P. 
B., Buurman, W. A. and 
Greve, J. W. Increased leptin 
concentrations correlate with 
increased concentrations of 
inflammatory markers in 
morbidity obese individuals. Int. 

J. Obes. Relat. Metab. Disord., 
2001; 25:1759-66 

12- Bjursell, M., Ahnmark, A., 
Bohlooly-Y, M., William-
Olsson, L., Rhedin, M., Peng, 
X. P., Plog, K., Gerdin, A. K., 
Arnerup, G., Elmgren, A., 
Berg, A. L., Oscarsson, J. and 
Linden, D. Opposing effects of 
adiponectin receptors 1 and 2 on 
energy metabolism. Diabetes 
2007; 56:583-593 

13- Zhou, Y., Sun, X., Jin, L., 
Stringfield, T., Lin, L. and 
Chen, Y. Expression profiles of 
adiponectin receptors in mouse 
embryos. Gene Expr. Patterns, 
2005; 5:711-715 

14- Antoniades, C., Antonopoulos, 
A. S., Tousoulis, D. and 
Stefanadis, C. Adiponectin: 
from obesity to cardiovascular 
disease. Obes. Rev., 2009; 
10:269–279 

15- Tan, K. C., Xu, A., Chow, W. 
S., Lam, M. C., Ai, V.H., Tam, 
S. C. and Lam, K.S. 
Hypoadiponectinemia is 
associated with impaired 
endothelium-dependent 
vasodilatation. J. Clin. 
Endocrinol. Metab., 2004; 
89:765–769 

16- Greenstein, A. S., Khavandi, 
K., Withers, S. B., Sonoyama, 
K., Clancy, O., Jeziorska, M., 
Laing, I., Yates, A. P., 
Pemberton, P. W., Malik, R. A. 
and Heagerty, A. M. Local 
inflammation and hypoxia 
abolish the protective 
anticontractile properties of 
perivascular fat in obese 
patients. Circulation 2009; 
119:1661–1670 



 
 
Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011                         Mahgoub & Abdelrahman          

 
152

17- Xi, W., Satoh, H., Kase, H., 
Suzuki, K. and Hattori, Y. 
Stimulated HSP90 binding to 
eNOS and activation of the PI3-
Akt pathway contribute to 
globular adiponectin-induced 
NO production: vasorelaxation 
in response to globular 
adiponectin. Biochem. Biophys. 
Res. Commun., 2005; 332:200–
205 

18- Fésüs, G., Dubrovska, G., 
Gorzelniak, K., Kluge, R., 
Huang, Y., Luft, F. C. and 
Gollasch, M. Adiponectin is a 
novel humoral vasodilator 
Cardiovasc. Res., 2007; 75:719–
727 

19- Katarzyna, P., Katarzyna, Ł. 
and Jan Henryk, G. Factors 
associated with C- reactive 
protein at the early stage of acute 
myocardial infarction in men 
Cardiology Journal   2009; Vol. 
16, No. 1, pp. 36–42 

20- Benderly, M., Haim, M., 
Boyko, V., Tanne, D., Behar, 
S., Matas, Z., and Zimlichman, 
R. G.  C - reactive protein 
distribution and correlates 
among men and women with 
chronic coronary heart disease. 
Cardiology, 2007; 107: 345–353 

21- Matsushita, K., Yatsuya, H., 
Tamakoshi, K., Wada, K., 
Otsuka, R., Zhang, H., 
Sugiura, K., Kondo, T., 
Murohara, T., and Toyoshima, 
H. Inverse association between 
adiponectin and C-reactive 
protein in substantially healthy 
Japanese men. Atherosclerosis, 
2006; 188: 184–189 

22- Richmond, W. Preparation and 
properties of a cholesterol 

oxidase from Nocardia sp. and 
its application to the enzymatic 
assay of total cholesterol in 
serum. Clin. Chem., 1973; 
19/12, 1350-1356 

23- Gordon. T., Castelli, W. P., 
Hjortland, M. C., Kannel, W. 
B. and Dawber, T. R. High 
density lipoprotein as a 
protective factor against 
coronary heart disease. The 
Framingham Study Am. J. Med., 
1977; 62(5):707-14   

24- - Jacobs, N. J. and 
Vandemark, P. J. The 
purification and properties of the 
alpha-glycerophosphate-
oxidizing enzyme of 
Streptococcus faecalis 10C1. 
Arch. Biochem. Biophys., 1960; 
88:250-5  

25- Friedewald, W. T., Levy, R. 
and Fredrickson, D. S. 
Estimation of the concentration 
of low density lipoprotein 
cholesterol without use of the 
preparative ultracentrifuge. Clin. 
Chem., 1972; 18:499-502 

26- Engvall, E., K. Jonsson, and P. 
Perlman. Enzyme- linked 
immunosorbent assay. II. 
Quantitative assay of protein 
antigen, immunoglobulin G, by 
means of enzyme-labeled 
antigen and antibody-coated 
tubes. Biochim. Biophys. Acta 
1971; 251:427-434  

27- Finucane, M. F., Luan, J., 
Wareham, N. J., Sharp, S. J., 
O’Rahilly, S., Balkau, B., 
Flyvbjerg, A., Walker, M., 
Højlund, K. and Nolan, J. J. 
Correlation of the leptin: 
adiponectin ratio with measures 
of insulin resistance in non-



 
 
Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011                         Mahgoub & Abdelrahman          

 
153

diabetic individuals.  
Diabetologia, 2009; 52(11): 
2345–2349. 

28- Sattar, N., Wannamethee, G., 
Sawar, N., Chernova, J., 
Lawlor, D. A., Kelly, A., 
Wallace, A. M., Danesh, J. and 
Whincup, P. H. Leptin and 
coronary heart disease: 
prospective study and systematic 
review. J. Am. Coll. Cardiol., 
2009; 53:167-75    

29- Shibata, R., Ouchi, N., Ito, M., 
Kihara, S., Shiojima, I., 
Pimentel, D. R., Kumada, M., 
Sato, K., Schiekofer, S., 
Ohashi, K., Funahashi, T., 
Colucci, W. S. and Walsh, K. 
Adiponectin-mediated 
modulation of hypertrophic 
signals in the heart. Nature 
Medicine 2004; 10(12):1384–
1389  

30- Ouchi, N., Kihara, S., 
Funahashi, T., Matsuzawa, Y. 
and Walsh, K. Obesity, 
adiponectin and vascular 
inflammatory disease. Current 
Opinion in Lipidology 2003; 
14(6):561–566 

31- Cheng, K. K. Y., Lam, K. S. L., 
Wang, Y., Huang, Y., Carling, 
D., Wu, D., Wong, C. and Xu, 
A. Adiponectin-induced 
endothelial nitric oxide synthase 
activation and nitric oxide 
production are mediated by 
APPL1 in endothelial cells. 
Diabetes 2007; 56(5):1387–1394 

32- Hong, S. J., Park, C. G., Seo, 
H. S., Oh, D. J. and Ro, Y. M. 
Associations among plasma 
adiponectin, hypertension, left 
ventricular diastolic function and 
left ventricular mass index. 

Blood Pressure 2004; 
13(4):236–242 

33- Asferg, C., Møgelvang, R., 
Flyvbjerg, A., Frystyk, J., 
Jensen, J. S., Marott, J. L., 
Appleyard, M., Jensen, G.B. 
and Jeppesen, J. Leptin, not 
adiponectin, predicts 
hypertension in the Copenhagen 
City Heart Study. Am. J. 
Hypertens., 2010; 23:327– 333 

34- Adamczak, M., Wiecek, A., 
Funahashi, T., Chudek, J., 
Kokot, F. and Matsuzawa, Y. 
Decreased plasma adiponectin 
concentration in patients with 
essential hypertension.  Am. J. 
Hypertens., 2003; 16:72–75 

35- Jaleel, F., Jaleel, A., Aftab, J. 
and Rahmann, M. A.  
Relationship between 
adiponectin, glycemic control 
and blood lipids in diabetic type 
2 postmenopausal women with 
and without complication of 
ischemic heart disease. Clin. 
Chem. Acta, 2006; 370:76-81 

36- Kubota, N., Terauchi, Y., 
Yamauchi, T., Kubota, T., 
Moroi, M., Matsui, J., Eto, K., 
Yamashita, T., Kamon, J., 
Satoh, H., Yano, W., Forguel, 
P., Nagai, R., Kimura, S., 
Kadowaki, T. and Noda, T. 
Distribution of adiponectin 
causes insulin resistance and 
neointimal formation. J. Biol. 
Chem., 2002; 277:25863-25866 

37- Matsuda, M., Shimomura, I., 
Sata, M., Arita, Y., Nishida, 
M., Maeda, N., Kumada, M., 
Okamoto, Y., Nagaretani, H., 
Nishizawa, H., Kishida, K., 
Komuro, R., Ouchi, N., 
Kihara, S., Nagai, R., 



 
 
Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011                         Mahgoub & Abdelrahman          

 
154

Funahashi, T. and Matsuzawa, 
Y. Role of adiponectin in 
preventing vascular stenosis: 
The missing link of adipo-
vascular axis. J. Biol. Chem., 
2002; 277:37487-37491     

38- Yutaka, K., Masae, I., Shunji, 
T., Jun, T., Natsuki, O. and 
Shozo, K. Association of 
circulating levels of leptin and 
adiponectin with metabolic 
syndrome and coronary heart 
disease in patients with various 
coronary risk factors. Int. Heart 
J., January 2011; Vol.52, No. 
1:17-22   

39- Ouchi, N., Kihara, S., Arita, 
Y., Nishida, M., Matsuyama, 
A., Okamoto, Y., Ishigama, M., 
kuriyama, H., Kishida, K., 
Nishizawa, H., Hotta, K., 
Muraguchi, M., Ohmoto, Y., 
Yamashita, S., Funahashi, T. 
and Matsuzawa, Y. Adipocyte 
derived plasma protein, 
suppresses lipid accumulation 
and class A scavenger receptor 
expression in human monocyte-
derived macrophages. 
Circulation, 2001; 103:1057-
1063    

40- Von, E. M., Schneider, J. G., 
Humpert, P. M., Rudofsky, G., 
Schmidt, N., Barosch, P., 
Hamann, A., Morcos, M., 
Kreuzer, J., Bierhaus, A., 
Naworth, P. P. and Dugi, K. A. 
Decreased plasma lipoprotein 
lipase in hypoadiponectinemia: 
an association independent of 
systemic inflammation and 
insulin resistance. Diabetes Care, 
2004; 27:1925-9   

41- Buyse, M., Viengchareun, S., 
Bado, A. and Lombès, M. 

Insulin and glucocorticoids 
differentially regulate leptin 
transcription and secretion in 
brown adipocytes. FASEB J., 
2001; 15:1357–1366 

42- Lembo, G., Vecchione, C., 
Fratta, L., Marino, G., 
Trimarco, V., d'Amati, G. and 
Trimarco, B. Leptin induces 
direct vasodilatation through 
distinct endothelial mechanisms. 
Diabetes, 2000; 49:293–297    

43- Frühbeck, G. Pivotal role of 
nitric oxide in the control of 
blood pressure after leptin 
administration. Diabetes, 1999; 
48:903–908 

44- Vecchione, C., Maffei, A., 
Colella, S., Aretini, A., Poulet, 
R., Frati, G., Gentile, M.T., 
Fratta, L., Trimarco, V., 
Trimarco, B. and Lembo, G. 
Leptin effect on endothelial 
nitric oxide is mediated through 
Akt-endothelial nitric oxide 
synthase phosphorylation 
pathway. Diabetes, 2002; 
51:168–173   

45- Matsuda, K., Teragawa, H., 
Fukuda, Y., Nakagawa, K., 
Higashi, Y. and Chayama, K. 
Leptin causes nitric-oxide 
independent coronary artery 
vasodilatation in humans. 
Hypertens Res., 2003; 26:147–
152 

46- Trayhurn, P. Endocrine and 
signaling role of adipose tissue: 
New perspectives on fat. Acta 
Physiol. Scand., 2005; 84: 285–
293 

47- Wärnberg, J., Nova, E., 
Moreno, L. A., Romeo, J., 
Mesana, M. I., Ruiz, J. R., 
Ortega, F. B., Sjostrom, M., 



 
 
Bull. Egypt. Soc. Physiol. Sci. 31 (2) 2011                         Mahgoub & Abdelrahman          

 
155

Bueno, M. and Marcos, A. 
Inflammatory proteins are 
related to total and abdominal 
adiposity in a healthy adolescent 
population: The AVENA Study.  
Am. J. Clin. Nutr., 2006; 
84:505–512 

48- Kojima, S., Funahashi, T., 
Maruyoshi, H., Honda, A., 
Sugiyama, S., Kawano, H., 
Soejima, H., Miyamoto, S., 
Hokamaki, J., Sakamoto, T., 
Yoshimura, M., Kitagawa, A., 
Matsuzawa, Y. and Ogawa, H. 
Levels of the adipocyte-derived 
plasma protein, adiponectin, 
have a close relationship with 
atheroma. Thromb. Res., 2005; 
115:  483– 490 

49- Yoshinaga, M., Sameshima, 
K., Tanaka, Y., Wada, A., 
Hashiguchi, J., Tahara, H. and 
Kono, Y. Adipokines and the 
prediction of the accumulation of 
cardiovascular risk factors or the 
presence of metabolic syndrome 
in elementary school children. 
Circ. J., 2008; 72:1874-1878 

50- Nakatani, H., Hirose H., 
Yamamoto, Y., Saito, I. and 
Itoh, H. Significance of leptin 
and high molecular weight 
adiponectin in the general 
population of Japanese male 
adolescents. Metabolism, 2008;  
57:157-162

 
 
 

اديبونكتن والبروتين المتفاعل سى ، ليبتن(تقييم حساسية الدلالات الكيميائية 
  كدلالات لتشخيص أمراض القلب التاجية) عالى الحساسية

  
  ٢طارق عبدالرحمن ، ١سمير محجوب

 جامعة المنيا -كلية الطب - ٢ القلب والأوعية الدموية – ١أقسام الكيمياء الحيوية
  

  : خلفية
من المعروف أن الأنسѧجة الدھنيѧة تفѧرز مجموعѧة مѧن المѧواد النشѧطة حيويѧا تسѧمى أديبوكاينزمثѧل 
الليبتن والأديبѧونكتن والتѧى تقѧوم بوظѧائف فسѧيولوجية عديѧدة متضѧمنة وظيفѧة البѧروتين المتفاعѧل سѧى 

مѧراض الشѧرايين التاجيѧة ومجموعѧة عالى الحساسية والمرتبط بالعديد من العوامѧل الخطѧرة المؤديѧة لأ
   .الأديبوكاينز

تحديѧѧد دور الليبѧѧتن والأديبѧѧونكتن وكѧѧذلك البѧѧروتين المتفاعѧѧل سѧѧى عѧѧالى الحساسѧѧية فѧѧى مѧѧرض : الھѧѧدف
القلѧѧب التѧѧاجى وكѧѧذلك المقارنѧѧة بѧѧين بѧѧين مسѧѧتويات الثلاثѧѧة دلالات واكثѧѧرھم حساسѧѧية كدلالѧѧة كيميائيѧѧة 

  .تشخيصية
  : الطرق

مريض سبق اصابتھم بѧأمراض الشѧرايين التاجيѧة تѧم تشخيصѧھم أعتمѧادا  ٤٠أجريت الدراسة على 
 ١٠علѧى التѧاريخ الأكلينيكѧى وتخطѧيط القلѧب الكھربѧائى ونتѧائج القسѧطرة القلبيѧة لھѧم وشѧملت الدراسѧѧة 

اشخاص كمجموعة ضابطة من الاصحاء ليس لھم تاريخ مرضى سابق فيما يخѧص متلازمѧة الشѧريان 
جميѧع الحѧالات التѧى شѧملتھا الدراسѧة خضѧعت . ى ولا توجد لديھم أية إصابات فѧي شѧرايين القلѧبالتاج

لأخѧѧذ التѧѧاريخ المرضѧѧى والفحѧѧص السѧѧريرى وتخطѧѧيط القلѧѧب الكھربѧѧائى والقسѧѧطرة التشخيصѧѧية ثѧѧم تѧѧم 
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  . قياس مستويلت دھون الدم ومستوى الليبتن و الأديبونكتن والبروتين المتفاعل سى عالى الحساسية
  : النتائج

جاءت كل القياسات الكيميائية مفيدة إحصائيا عند مقارنتھا بنفس القياسات فى المجموعѧة الضѧابطة 
كѧѧذلك اثبتѧѧت النتѧѧائج أن مسѧѧتويات الليبѧѧتن . ماعѧѧدا كوليسѧѧترول البروتينѧѧات الدھنيѧѧة ذات الكثافѧѧة العاليѧѧة

ذا ترتبط ارتباطا سلبيا غير مفيد ارتبطت ارتباطا ايجابيا مع البروتين المتفاعل سى عالى الحساسية وك
دراسѧة منحنѧى الحساسѧية الخѧاص . كما أرتѧبط سѧلبيا مѧع الكولسѧترول الكلѧى. مع مستويات الأديبونكتن

بالثلاثة دلالات اثبتت أن درجة حساسية كل من الليبѧتن والأديبѧونكتن كانѧت أعلѧى مѧن درجѧة حساسѧية 
خصصية فكانت أعلى فѧى جانѧب الليبѧتن اكثѧر مѧن البروتين المتفاعل سى عالى الحساسية أما درجة الت

  .            الأديبونكتن وكذلك اعلى من البروتين المتفاعل سى عالى الحساسية
  : الإستنتـاج

تلعب الѧدلالات الثلاثѧة دورا ھامѧا فѧى حѧدوث متلازمѧة أمѧراض شѧرايين القلѧب التاجيѧة وكѧذا تمثѧل 
تشخيص الكيميائي حساسية ودقـة مѧن البѧروتين المتفاعѧل مستويات الليبتن والأديبونكتن أكثر دلالات ال

.سى عالى الحساسية من حيث اسخدامھما كدلالات حيوية لتشخيص أمراض تصلب الشѧرايين التاجيѧة
   


