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INTRODUCTION

Adipocytes  respond to  metabolic and
inflammatory stimuli by secreting a variety of
molecules known as adipokines [1], including
leptin, that are thought to modulate atherosclerosis
and are candidate risk factors for CVD. Obesity is
associated with a marked increase in circulating
leptin concentrations. However, plasma leptin
displays a strong association with cardiovascular
risk factors, including insulin  resistance,
metabolic syndrome, and inflammatory markers,
even after controlling for measures of body fat
mass [2]. Leptin affects lipid metabolism,
regulates food intake, modulates taste perception
and the feeling of satisfaction after consumption,
stimulates the sympathetic nervous system and
regulates the metabolism of insulin, glucose and
triglycerides [3]. Adiponectin has multidirectional
biological  action. It inhibits ~ hepatic
gluconeogenesis, reduces hepatic glucose output
and decreases the level of free fatty acids as a
result of their oxidation [4]. Moreover, it was
shown that this adipokine has complex anti-
atherogenic and anti-inflammatory  activity.

Unlike other adipokines, plasma concentration of

adiponectin is inversely correlated with body mass

[4]. Inpresent study we measured the lipid profile,
circulating leptin, adiponectin, and insulin
resistance concentrations in CVD patients with
and without MetS.

MATERIAL AND METHODS

A cohort population based study, total no (n=100)
of patients with known history of cardiovascular
disease, who attend OPD of MY Hospital,
includes into the study. Exclusion criteria are:
renal failure, liver disorder and presence of any
acute inflammatory conditions that includes
infections, trauma or fever. Persons who do not
have any abnormal medical history, include as
control subjects (n=50). After obtaining informed
consent, a questionnaire that contained
demographic characteristics including age, sex,
cardiovascular risk factors and drug history was
completed. Patients weight, height, waist are BP
measured and recorded. After 12 hours fasting
blood samples collected in the Clinical
Biochemistry laboratory are used for in vitro
biochemical analysis. The samples are collected
by standard procedures under aseptic conditions.

Standard procedures are followed for the
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preservation and storage of samples before
analysis. Adiponectin, leptin and insulin levels are
measured using a commercially available ELISA
Kit (Ray Biotech, Inc.). The lipid profiles and
plasma glucose aere measured with enzymatic and
using colorimetric methods. The degree of insulin
resistance is estimated by the homeostasis model
assessment (HOMA) index, which is computed
using the formula: FBS (mmol/L) x serum insulin
(MU/ mL)/22.5. Then, the correlation within each
groups as well as the other variables are evaluated.
STATISTICAL ANALYSIS

Data analysis was performed using the XLSTAT
2014 program with a value of p<0.05 considered
significant. One-way analysis of variance
(ANOVA) for repeated measures within a group
was measured. Comparison of two groups was
done by the Student’s paired t-test. Results are
expressed as MEAN SD or as proportion (%).
Pearson correlation coefficient was used to assess
the correlation between serum adiponectin and
leptin levels with other variables. Finally, linear
regression analysis was applied for determination
of factors predictive of serum adiponectin levels.
RESULTS

Patients (n=100) and control subjects (n=50) were
matched for age (mean SD=54.62+ 9.28 vs. 42.22
+ 10.59 years), BMI (mean SD=26.728 +
2.43vs. 21.062 + 3.416 kg/m2), WC (mean
SD=93.01 +6.313 vs. 81.17 +6.76 cm) and blood
pressure category systolic and diastolic (mean
SD= 136.72 +£20.70 vs. 118.34 +2.92, 86.11+

7.98 vs.79.60+ 1.72 mmHg), all P<0.0001,
respectively.

To identify cases of metabolic syndrome the ATP
Il (Adult Treatment Panel Il1) criteria were used
I.e. the presence of three or more of the following
characteristics: hyperglycemia, hypertension, low
plasma HDL-C level, high plasma triglyceride
level and central adiposity.

This allowed classification of the total (n=100)
patients with CVD into two groups. CVD with
MetS (n=56) patients (56%) and CVD without
MetS (n=44) patients (44%). We found major
differences between CVD with and without MetS
subjects.

CVD patients with and without MetS had highly
elevated mean TC, LDL, VLDL cholesterol and
TG levels and lower HDL-C levels than the
control subjects, all were (P<0.0001) significantly
(Table 1) so. Mean glucose, insulin and insulin
resistances were also significantly increased in
both patient groups than in control subjects. Mean
adiponectin was significantly lower while leptin
and leptin/adiponectin ratio higher in both patient
groups compared to control subjects.

Table 2 summarizes the linear correlation of
serum adiponectin and leptin concentration
between various metabolic parameters by fasting
status. Serum adiponectin showed the inverse
relationship with all variables except HDL
(r=0.038, P=0.711) cholesterol and serum leptin
found the linear correlation with some of variables
and no correlation was found with age (r=0.082,
P=0.427), triglyceride (r=0.157, P=0.119), VLDL
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cholesterol  (r=0.157, P=0.119) HDL
cholesterol (r= -0.110, P=0.277) while inverse

and

correlation was found with adiponectin (r= -
0.548).

Figure 1 & 2 summarizes the linear regression
plots of total CVD (n=100) patients BMI and

HOMA IR with serum leptin, leptin/adiponectin
ratio and adiponectin. Serum adiponectin showed
the inverse regression plot with BMI and insulin

resistance while serum leptin and

leptin/adiponectin  ratio showed the linear

regression plots.

Table 1: Anthropometric Measurements, Fasting Biochemical Variables and Clinical Characteristics

of the Study Groups

CVD with MetS CVD without Control
(n=56) Subjects  MetS (n=44) (n=50)
Subjects Subjects
Age (years) 56.80+8.64 51.84+9.43° 42.22+10.59
BMI (Kg/M?) 27.62+2.22 25.58+2.22* 21.06+3.41
WC (cm) 95.1145.77 90.34+6.01* 81.17+6.76
BPS (mm/Hg) 142.76+21.03 129.02+17.68* 118.34+2.92
BPD (mnm/Hg) 88.10£7.96 83.56+7.34° 79.60£1.72
Total Cholesterol 5.50+0.82 4.97+0.88° 3.74+0.46
(mmol/L)
HDL Cholesterol 0.77£0.11 0.80+0.12** 1.26+0.17
(mmol/L)
LDL Cholesterol 3.71+0.83 3.24+0.90° 1.86+0.45
(mmol/L)
VLDL Cholesterol 1.09+0.17 0.92+0.21° 0.60+0.06
(mmol/L)
Triglycerides (mmol/L)  2.22+0.38 2.02+0.47° 1.32+0.15
Glucose (mmol/L) 9.42+1.57 6.92+0.72* 5.06£0.52
Insulin (pU/ml) 13.66+0.84 11.08+0.76* 8.92+0.62
HOMA IR 5.73+0.91 3.41+0.43* 2.01+0.30
Adiponectin (ug/ml) 5.95+1.25 8.64+0.99* 12.66+0.39
Leptin (ng/ml) 8.25+£0.72 6.36+£0.37* 5.09+£0.53
LAR 1.44+0.27 0.74+0.10* 0.40+0.04
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CVD=Cardiovascular Disease, MetS= Metabolic Syndrome, BMI=Body Mass Index, WC=Waist
Circumferences, BPS=Systolic Blood Pressure, BPD=Diastolic Blood Pressure, TC=Total Cholesterol,
TG=Triglyceride, HDL-C=High Density Lipoprotein Cholesterol, LDL-C=Low Density Lipoprotein
Cholesterol, VLDL-C=Very Low Density Lipoprotein Cholesterol, IR=Insulin Resistance, LAR= Leptin
Adiponectin Ratio. Comparison between CVD with MetS and without MetS P<0.0001*, P<0.01§, P>0.05**
Table 2: Pearson Correlation between Adiponectin, Leptin and Metabolic Parameters
By Fasting Status in Total Study Group (n=100)

Correlation Correlation
Coefficient Coefficient
R with Adiponectin R with Leptin
Age (years) -0.260** -
BMI (Kg/M?) -0.370* 0.321**
WC (cm) -0.329% 0.310**
BPS (mm/Hg) -0.292** 0.283**
BPD (mnVHg) -0.311** 0.1937
Total Cholesterol -0.229+ 0.259**
(mmol/L)
LDL Cholesterol -0.180F 0.228%
(mmol/L)
VLDL Cholesterol -0.235% -
(mmol/L)
Triglycerides (mmol/L) -0.235} -
Glucose (mmol/L) -0.506* 0.648*
Insulin (pU/ml) -0.666* 0.703*
HOMA IR -0.624* 0.741*
Leptin (ng/ml) -0.548* -
Adiponectin (ug/ml) - -0.548*
LAR -0.922* 0.781*

BMI=Body Mass Index, WC=Waist Circumferences, BPS=Systolic Blood Pressure, BPD=Diastolic Blood
Pressure, TC=Total Cholesterol, TG=Triglyceride, LDL-C=Low Density Lipoprotein Cholesterol, VLDL-
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C=Very Low Density Lipoprotein Cholesterol, IR=Insulin Resistance, LAR= Leptin Adiponectin Ratio,
P<0.0001*, P<0.001**, P<0.05}
Figure 1: Linear Regression Plot of Total CVD (N=100) Patients BMI with Leptin, LAR and

Adiponectin
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Figure 1 Linear regression plots of patients with CVD (n=100) displaying significant positive correlations
between BMI and (a) leptin (r=0.321; p<0.001), (b) leptin adiponectin ratio (r=0.391; p<0.0001), and (c)
adiponectin (r=-0.370; P<0.0001) inverse relationship.
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Figure 2: Linear Regression Plot of Total CVD (N=100) Patients HOMA IR with Leptin, LAR and
Adiponectin
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Figure 2 Linear regression plots of patients with CVD (n=100) displaying significant positive correlations

between HOMA IR and (a) leptin (r=0.741; p<0.0001), (b) leptin adiponectin ratio (r=0.714; p<0.0001), and
(c) adiponectin (r=-0.624; P<0.0001) inverse relationship.
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DISCUSSION

Disturbed metabolism of fat tissue is the starting
point in the discussion on the role of adipokines in
the pathogenesis of cardiovascular disease.
Differences in sophisticated biochemical structure
of the fat tissue between healthy subjects and
patients suffering from CVD are seen when levels
of circulating leptin, adiponectin, insulin
sensitivity and lipid profile are investigated. In the
present study including well-characterized 100
stable CVD participants and 50 controls, we
observed that adiponectin level was lower in CVD
participants compared with controls in unadjusted
analysis. Contrary to a previous study of Kumada
et al, [5] reported that their result was no more
significant after extensive adjustment for
confounding factors but was in agreement with
other previous study [6]. Our results showed a
highly (table 2) significant negative correlation for
adiponectin and positive for leptin with various
metabolic parameter. Meanwhile, leptin was
positively and adiponectin was negatively
correlated with BMI (figure 1). This agreement
with previous studies in Japanese individual had
shown that the adiponectin concentration was
negatively correlated with body mass index, while
contrary to positive associations between
adiponectin and metabolic parameters (total
cholesterol, HDL cholesterol) were observed.
Accordingly, it was lower in obese subjects than
in lean subjects [7]. Similar conversely, serum
adiponectin was inversely correlated with body

mass index, waist circumference, serum insulin,

fasting glucose, serum triglycerides, and HOMA-
IR. The relationships of adiponectin with various
metabolic factors reflect the classical association
between low adiponectin and metabolic syndrome
[7]. Inoue et al. reported that adiponectin and
leptin levels tend to correlated with BMI, TG and
HDL inan opposite manner [8].

In present study showed the leptin levels were
increased in CVD patients with and without
(tablel) MetS than control group. The same
finding was reported by Wallace et al., that the
leptin levels were increased in patients with the
metabolic syndrome and in those with
cardiovascular disease [7]. Leptin stimulates
lipoprotein lipase secretion in cultured human and
murine macrophages. Leptin increases
accumulation of cholesterol esters in foam cells,
especially at high glucose concentrations.
However, under normoglycemic conditions leptin
may protect macrophages from cholesterol
overload [9]. Sewveral studies demonstrate an
inverse relationship between leptin and high-
density lipoprotein (HDL) cholesterol and/or
apolipoprotein A-1 in humans. Leptin promotes
hepatic HDL clearance by up regulating scavenger
receptor type B1 and decreases plasma HDL level
in mice [10]. Thus, in the context of
hyperglycemia, leptin may impair cholesterol
removal from peripheral tissues by lowering HDL
and unfavorably affect local cholesterol balance in
diabetic patients.

Another remarkable finding was adiponectin

significantly decreased in CVD patients with and
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without (tablel) MetS than control group. In
previous studies reported the adiponectin levels
were low in patients with metabolic syndrome and
in those with type 2 diabetes mellitus, suggesting
that hypoadiponectinaemia contributes to the
pathogenesis of these conditions [11] & [12].
Adiponectin is a collagen-like protein produced
specifically by adipose tissue and is abundantly
present in the circulation. When the vascular
endothelium is injured, adiponectin accumulates
in the sub-intimal space of the arterial wall
through its interaction with collagens in the
vascular intima [13]. Adiponectin attenuates TNF-
a —induced expression of adhesion molecules in
endothelial cells [12], which is an initial step of
atherosclerosis. This finding was also similar with
the Kikuko Hotta et al. [14].

One of the interesting results was found insulin
resistance relationship with the measured
adipokines in the present study groups. Insulin
resistance is a major risk factor for the
development of atherosclerosis and it also affects
plasma levels of adiponectin, which become
gradually decreased with increasing insulin
resistance [15]. Although adiponectin exerts
potent insulin-sensitizing actions in experimental
in vivo models, it remains to be clarified whether
the inverse association between adiponectin and
insulin sensitivity is a cause-effect relationship
[15]. Insulin regulates the secretion of various
proteins from adipose tissue. Elevated plasma
insulin in the diabetic subjects in this study may

have been responsible for the decreased plasma

adiponectin concentrations. The plasma level of
leptin, another molecule specifically secreted from
adipocytes, was positively correlated with fasting
plasma insulin [16], On the other hand, the plasma
adiponectin  concentration was  negatively
correlated with the fasting plasma insulin level.
Leptin secretion by adipocytes is stimulated by
insulin, and plasma leptin significantly correlates
with plasma insulin. By contrast, under some
conditions, leptin negatively regulates insulin
signaling and glucose uptake [17].

Data from recent studies suggested that
leptin/adiponectin ratio can serve as a clinical
marker of atherosclerosis both in non-diabetic and
diabetic subjects. In this study we obtained that
leptin/adiponectin ratio is a dependent predictor in
CVD subjects. It showed the linear correlation
with BMI and HOMA IR. This is agreement by
Finucane et al. [18], who showed in 2097 non-
diabetic subjects, 890 men and 1207 women, that
the leptin/adiponectin ratio is a useful measure of
insulin resistance. Zaletel et al., and Oda et al.,
suggested that leptin/adiponectin ratio is a more
effective parameter of insulin resistance than
adiponectin, leptin and HOMA-IR in both non-
diabetic and type 2 diabetic patients.
CONCLUSION

In conclusion, the utility of plasma leptin levels in
predicting progression of cardiovascular events
needs to be examined in additional and the
measurement of serum adiponectin level might
represent a novel diagnostic tool to stratify

patients at risk for CVD and to identify those
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patients who would benefit most from preventive
strategies. Serum adiponectin level should be
considered in the laboratory work-up of CVD
patients. Our data provide further support for a
link between adipocyte function and/or mass

(rather than total BMI) and cardiovascular disease.
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