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Abstract

obesity in Indonesia triggers a lot of research

interest to overcome it. Obesity has a very
important role as atherosclerosis and cardiovascular risk
factors. The presence of oxidized LDL (oxLDL) on the
vascular wall is a marker of atherosclerosis. The increase
of Lipoprotein(a) (Lp(a)) and Lipoprotein associate
phospholipase A2 (LpPLA2) occurs in patients with
coronary artery disease (CAD), myocardial infarction, and
unstable angina. It is well accepted that obesity is closely
related to atherosclerosis and cardiovascular risk factors.
However, correlation between Lp(a), LpPLA2 and oxLDL
in central obesity has not yet been investigated. The aim of
this study was to observing the correlation between Lp(a),
LpPLA?2 and oxLDL in early central obesity.

B ACKGROUND: The increasing prevalence of

METHODS: An observational study with cross-sectional
design on 76 men with central obesity, aged 30-67 years,
was conducted. Central obesity was characterized by waist
circumference > 90 cm. Test of Lp(a) was performed by
turbidimetric method and that of LpPLA2 was performed
by sandwich enzyme immunoassay. Test of oxLDL was
performed by ELISA. All statistical analyses were carried
out using SPSS for Windows v.11.5 at a significance
level of p < 0.05. The Pearson and Spearman’s Rho
correlation coefficient was used to assess the correlation
between Lp(a), LpPLA2 and oxLDL. Obese men with
acute inflammation (hsCRP > 10 mg/L), renal failure

(Creatinine > 1.5 mg/dL) and consumed antiinflammation
were excluded from this study.

RESULTS: The concentration of LpPLA2 had a linear
correlation (r = -0.340, p = 0.003) with the increase of
oxLDL concentration. However, concentration of Lp(a)
did not have linear correlation (r = 0.025) with increase
of oxLDL concentration. This finding indicates that
concentration of LpPLA2 had a negative correlation with
increase of concentration of oxLDL. In addition, Lp(a)
appears not to correlate with oxLDL significantly.

CONCLUSION: The study showed there was a
significant correlation between concentration of LpPLA2
and concentration of oxLDL in men with central obesity.
Higher concentration of LpPLA2 correlated with lower
concentration of oxLDL.

KEYWORDS: Lp(a), LpPLA2, oxLDL, atherosclerosis,
central obesity.
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Introduction

The increasing prevalence of obesity in Indonesia has
raised a lot of research interest in the pursuit of overcoming
it. Central obesity has a very important role as a risk factor
for atherosclerosis and cardivascular disease. Low Density
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Lipoprotein (LDL) is one precursor of atherosclerosis
process. The presence of oxLDL on vascular wall can
cause injury to the endothelial wall, thus triggering the
entry of monocytes into the intima (1).

Lp(a) has a structure like LDL, which has apo(a) and
single apolipoprotein B-100 (apo B-100) molecules that
are linked by a disulfide bond. Increased concentration of
Lp(a) is a risk factor for cardiovascular disease under the
influence of prothrombotic and proatherogenic factors,
including age, gender, race, and ethnicity background (2).

Lp(a) and oxidized phospholipids are hydrolysed by
LpPLA2 (enzyme circulated in the blood bond to LDL
cholesterol) to produce lysophosphatidylcholine which
is proatherogenic. Some studies indicate that LpPLA2
can be used as an inflammatory marker of cardiovascular
disease (3).

Several other studies have shown the increase of
Lp(a) and LpPLA2 in subjects with CAD, myocardial
infraction, and unstable angina. However, whether or not
they have role as or correlation with atherosclerosis risk
factors in early stage of central obesity has not yet been
elucidated. The aim of this study was to observing the
correlation between Lp(a), LpPLA2 and oxLDL in early
central obesity.

Methods

SUBJECTS

The design of this study is an observational with cross
sectional study, with minimum 68 samples. Eighty five
men (aged 30-67 years) with central obesity were screened
for the study. Central obesity was characterized by waist
circumference > 90 cm. However, 8 of the men were
excluded from the study as they were found to have acute
inflammation (hsCRP > 10 mg/L), renal failure (creatinine
> 1.5 mg/dL), or consuming antiinflammatory drug.
Therefore, only 76 subjects were fully involved in the
study. The purpose of the study and the possible risks that
might arise from it were informed to all subjects prior to
informed consent signing. This study was approved by the
review board of the Health Research Ethics Committee of
the Faculty of Medicine, Hasanuddin University, Makassar,
Indonesia. Before any assessment of biochemical markers
was done,each of the study subjects was asked to complete
a self administered questionnaires covering general data,
medical history, usage of drug, smoking habit, activity,
and alcohol intake.
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ASSAY OF BIOCHEMICAL MARKERS

Height, body weight, waist circumference, and blood
pressure were measured. All subjects were examined in
the moming after overnight fasting for at least 10 hours.
Creatinine and hsCRP were measured on all subjects to
determine exclusion criteria. Measurement of creatinine
was done by Jaffe RB & C (Roche). Measurement of the
level of hsCRP was done by solid phase chemiluminescent
immunometric assay using Siemens manufactured
reagent.

Lp(a) was measured by turbidimetric method using
Daichii, Japan manufactured reagent. The PLAC™ Test
Reagent Kit (diaDexus Inc. manufacturer, South San
Fransisco, United Stated), a turbidimetric immunoassay
using two highly specific monoclonal antibodies for
direct measurement of LpPLA?2 concentration, was used.
OxLDL in EDTA plasma /serum/ plasma heparin (oxLDL)
was measured by sandwich / capture ELISA based on the
mouse monoclonal antibody 4E6 (Mercodia manufacturer,
Sweden).

STATISTICAL ANALYSIS

All statistical analysis were performed with SPSS windows
ver 11.5 statistical software package. General descriptive
data analysis, univariate analysis methods were used to
calculate mean, maximum - minimum value and standard
deviation. Normality analysis data using non-parametric
test Kormogorov Smirnov. We also used Pearson or
Spearman correlation statistic to examine the relationship
between variables.

Results

General characteristics of the study subjects are summarized
in Table 1. In general, the population characteristics of the
study subjects were in compliance with the inclusion and
exclusion criteria.

The correlation between Lp (a) and oxLDL is shown in
Figure 1, as results of analysis using bivariate correlation
test of Pearson and represented in the form of a scatter
graph.

To determine the correlation between LpPLA2 and
oxLDL, the data were analyzed by using Pearson bivariate
analysis (Figure 2). To assess the correlation between
Lp(a) and LpPLA2, we used Pearson bivariate analysis
test. The results are presented in a scatter graph, as shown
in Figure 3.
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Table 1. General Characteristics of Subjects

Lp (a), LpPLA2 as Atherosclerosis Risk Factor (oxLDL) (Sari N, et al.)
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Variable N Minimum Maximum Mean Std. Deviation
Age (years) 76 30.00 67.00 46.18 9.93
Height (cm) 76 156.00 186.00 168.21 6.46
Weight (kg) 76 64.00 120.00 81.01 12.28
BMI (kg/m?) 76 21.T2 41.91 28.61 3.88
Waist circumference (cm) 76 90.00 125.00 100.62 8.06
Lp(a) (mg/dL) 76 1.00 68.00 10.00 11.28
LpPLA2 (mg/dL) 76 109.17 419.58 233.82 70.88
OxLDL (mUI/L) 76 83097.67 205736.66 149626.74 33676.48
Valid N 76

BMI = Body Mass Index; Lp(a) = Lipoprotein (a); LpPLA2 = Lipoprotein-Associated Phospholipase A2, oxLDL = Oxidized Low-Density

Lipoprotein.

Table 2. Non Parametric Test (Kormogorov-Smirnov)

Kormogorov-Smirnov P
Waist circumference 0.937 0.344
Lp(a) 1.990 0.001
LpPLA2 0.452 0.987
OxLDL (mU/L). 1.189 0.118

Lp(a) = Lipoprotein (a); LpPLAZ2 = Lipoprotein-Associated Phospholipase A2; oxLDL
= Oxidized Low-Density Lipoprotein.
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Figure 1. Comelations between Lp(a) and oxLDL
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Figure 3. Comelations between Lp(a) and LpPLAZ2.
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Discussion

In this study, we only studied male subjects with central
obesity on the consideration that in the general population
men have higher prevalence of central obesity than women.
In addition to this fact, much evidence has confirmed that
the biomarker Lp(a) and LpPLA2 are affected by gender.
(4.56)

By using bivariate Pearson correlation test between
Lp(a) and oxLDL, we found there was no linear
correlation between the two parameters (r = 0.025, p =
0.832). This might be due to fact that Lp(a) is indirectly
affected by the level of oxLDL and very much directly
affected by gender (2). Another explanation is that there is
a specific transportation system which in turn can increase
accumulation of cholesterol in cells (7). OxLDL and Lp(a)
will be accumulated in a large amount in the macrophages
to form fatty streak and foam cells. In the initiation process
of aterosclerosis, Lp(a) is involved in triggering adhesion
molecules (8).

The study by Pillariseti et al. in1997 has found that
high plasma concentration of Lp(a) caused a stronger
atherogenic characteristic as compared to natural LDL;
this was due to the role of Lp(a) in increasing affinity
to arterial intimal proteoglycans that further increased
concentration of LDL and oxLDL (9). In our study, the
mean concentration of Lp(a) was 10 mg/dL, indicating a
weak affinity of Lp(a) and oxLDL and another explanation
on why there was no linear correlation between the two
parameters,

Although the concentration of Lp(a) does not have
a linear correlation with that of oxLDL in central obese
men, the increase of Lp(a) is parallel to the increase of
OxLDL. This result supports result of previous studies
that confirmed increase of Lp(a) was a risk factor for
cardiovascular disease and stroke (2.5).

The similarity in the structure of Lp(a) and LDL,
in which Lp(a) is a large molecule and has Apo(a) and
apoB-100 attached by disulfide bond, hence both Lp(a)
and LDL are very sensitive to oxidative process, increases
the ability of forming foam cells and involvement in
early stage of atherosclerosis (10,5). An increased level
of Lp(a) induces monocyte circulation (11) and increases
expression of intercellular adhesion of molecules (12).

In this study the concentration of Lp(a) had a wide
range, with a minimum of 1.0 mg/dL and a maximum of
68.0 mg/dL. This wide variation was due to the fact that
90% of the concentration of Lp(a) is controlled by gen
locus which codes apo(a) protein. Apo(a) polymorphism is
affected by more than 34 alleles. Moreover, concentration
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of Lp(a) is affected by ethnicity. Concentration of Lp(a)
varies among individuals (ranges from < 1 mg/dL up to
> 1 g/L) and among populations, the highest is among the
black race (13).

Bivariate Pearson correlation test showed there was
a correlation between LpPLA2 and oxLDL (r = -0.340;
p = 0.003). This finding supports the previous studies
that showed LpPLA2 was related to stroke occurrence
(14). Other study of NOMAS (Nothern Manhattan Stroke
Study) found LpPLA2 correlated with the increased
incidence of stroke, heart attack, and other death causing
vascular diseases.

Negative r value reflected a significance decline of
LpPLA2 (p = 0.003) which added the rise of oxLDL.
This finding supports the theory stating that in human
LpPLA2 is in circulation and 80% binds to LDL.
Oxidative process on phospholipid (0xPL) or on LDL
(oxLDL) is a substrate for LpPLA2 enzyme (15). LpPLA2
hydrolises oxidized phospholipid in oxLDL that results
in lysophosphatidylcholine and oxidized fatty acid,
which is a proinflammatory (atherogenic) substance and
act to accelerate atherosclerosis process by stimulating
endothelial cells to produce proinflammatory cytokines
(3, 16). In this study we measured the mass of LpPLA2
instead of its activity, which does not make any difference
since the mass of LpPLA2 as well as its activity can be
used as an independent predictor of the atherosclerosis
process (17).

In this study we found out there was no linear
correlation between Lp(a) and LpPLA2 (r = 0.085; p =
0.465). The distribution of LpPLA2 on HDL and LDL is
affected by the presence of Lp(a) when the plasma level
of lipoprotein(a) is higher than 30 mg/dL (18). However in
this study the mean plasma level of Lp(a) was 10 mg/dL,
thus there was no significant correlation found between
Lp(a) and LpPLA2. Other studies have shown they would
be a bond of Lp(a) and LpPLA2 when it had mass 1.5—2
times greater than that of the enzyme and its activity was
higher than that of LpPLA2 (18,19).

The negative r value showed increase of Lp(a) was
affected by the decrease of LpPLA2, though the correlation
had shown no significance. The reason for it might be that
particle of Lp(a) is easily oxidized due to its LDL-like
structure (10), and proinflammatory oxidized phospholipid
is easily binded to Lp(a), and in tum will be taken up by
the macrophage to form foam cells. Lipoprotein (a) is a
substrate for LpPLA2 modification, thus the decline of
Lp(a) is parallel with the increase of LpPLA2 (11). The
same conclusion was made by other studies by Tsironis er
al. in 2004 which found patients with CAD had mass and
activity of LpPLA2 lower than that of Lp(a).
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Conclusion

This study showed that there is no linear relationship
between elevated concentration of Lp (a) and elevated
concentration of oxLDL in men with central obesity,
but there is a linear relationship (r = -0.340 p = 0.003)
between decreased concentrations of oxLDL and elevated
concentration of LpPLA2. The greater the concentration
of oxLDL, the lower the concentration of LpPLA?2.
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