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Abstract Association of cholesteryl ester transfer protein
(CETP) Gene -629C/A Polymorphism with angiographi-
cally proven atherosclerosis CETP gene has been linked to
CAD risk via its role in HDL and LDL metabolism. There
is no agreement of whether CETP is atherogenic or not.
Furthermore, various genotypes of CETP gene have been
associated with CETP levels and thus with atherosclerosis
risk. Our aim was to study the association of CETP -629C/
A gene polymorphism with CETP and HDL levels and
their association if any with atherosclerosis. Study popu-
lation consisted of angiographically documented 50 cases
with coronary artery atherosclerosis and 50 controls neg-
ative for atherosclerosis of coronary artery. Serum lipid
profile was measured on SYNCHRON CX-9 using stan-
dard kits. Serum CETP levels were measured by ELISA
method. CETP -629C/A gene polymorphism was studied
using PCR-RFLP method. There was no significant dif-
ference in lipid profile of the two groups. However, serum
CETP level was significantly higher (46.44 £+ 21.75 ng/
ml) in cases than controls (37.10 £ 21.92 ng/ml) with
p value =0.035. The frequency of -629A allele was higher
(0.85) in cases than that of controls (0.81). Homozygosity
of A allele was more in subjects with atherosclerosis of
coronary artery. We conclude that CETP is atherogenic and
could be used as atherogenic risk predictor in angio-
graphically proven atherosclerosis. Also A allele of -629C/

< Anita Devi
Devianita2003 @gmail.com

Department of Biochemistry, SSKH, Lady Hardinge Medical
College (LHMC), New Delhi, India

Cardiology Department, GB Pant Hospital, New Delhi, India

A polymorphism is more prevalent in cases; indicating its
effect on expression of CETP gene.
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Introduction

Lipoproteins have been shown to play significant role in
the pathogenesis of atherosclerosis. HDL-C is a known
independent risk factor for atherosclerosis [1-4]. Several
epidemiological studies have shown an inverse correlation
between HDL-C and incidence of CAD [5-7]. HDL is
considered to be atheroprotective because of its ability to
remove excess cholesterol from macrophage foam cells in
atheromatous blood vessels and other tissues via reverse
cholesterol transport pathway [8, 9]. CETP plays a signif-
icant role in HDL metabolism by mediating exchange of
cholesteryl esters for TG from HDL to Apo B containing
lipoprotein [10]. It is reported to show its atherogenicity
via increasing the atherogenic lipoprotein LDL while as a
facilitator of efflux of cholesterol it also can be seen as
antiatherogenic [9].

Although environmental factors play an important role
in atherosclerosis development, genetic factors have been
reported to be strong determinants of atherosclerotic car-
diovascular disease risk [11]. Genetic heterogeneity at
CETP gene locus is associated with plasma CETP activity
and HDL-C [12-15]. CETP is localized on chromosome
1621 near LCAT gene locus [16] and contains 25 kilo
bases genomic DNA with 16 exons [12]. Several CETP
gene single nucleotide polymorphisms have been reported
on CETP locus. CETP -629C/A is a newly studied func-
tional gene polymorphism present in promoter region and it
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has been reported to be associated with the CETP and
HDL-C levels [17]. Few studies have been done on this
polymorphism and its association with CETP and HDL-C
levels in Indian population. Therefore its association with
CETP levels and atherosclerosis in Indian population is
still not clear. Establishment of these genetic risk factors
may help in recognition of the population at risk and ulti-
mately in the management of disease.

Our aim was to study the association, if any, of CETP
levels and CETP -629C/A gene polymorphism with
angiographically proven atherosclerosis.

Materials and Methods

The study was carried out jointly in the Department of
Biochemistry, Lady Hardinge Medical College and Smt.
Sucheta Kriplani Hospital and Department of Cardiology,
G.B. Pant Hospital, Delhi. With informed consent, age and
sex matched 100 non-diabetic subjects undergoing
angiography were selected from Cardiology Department of
G.B. Pant Hospital. The study population was further
divided into 2 groups on the basis of angiography; 50
subjects with atherosclerosis as proven by angiography
were included as cases and 50 age and sex matched sub-
jects with no blockage on angiography were enrolled as
controls. Study groups were subjected to detailed history
with special reference to the atherosclerosis followed by
clinical examination. Our study was approved by the Eth-
ical Committee of Lady Hardinge Medical College.

The venous blood sample was collected from subjects
under sterile conditions after overnight fasting. The blood
samples for routine parameters were processed immedi-
ately for separation of serum and plasma. Serum sample for
CETP analysis were stored at —20° till batch was analyzed.
For genetic study venous blood was collected in EDTA
vial. Plasma was separated by centrifugation at 2500 rpm
for 10 min and cellular components were stored at —20 °C
till DNA extraction. Routine parameters and lipid profile
were measured by auto analyzer (SYNCHRON CX-9,
Beckman Coulter) using standard reagents. Serum CETP
was measured by using BMASSAY ELISA kit.

CETP -629C/A Gene Polymorphism

DNA extraction was done by using DNA extraction kit from
QIGEN. DNA amplification was done using 25 pl of
cocktail mixture containing 13 pl of nuclease free water;
1.5 pl of d NTP mix; 2.5 pl of 10x buffer; 0.5 pl of Taq
polymerase; 2 pl of each forward and 2 pl reverse primer
(2 pmol) and 2 pl of (2 pmol) of reverse primer on thermal
cycler PTC BIORAD with primers flanking polymorphic

@ Springer

region of -629CETP gene. Primer pairs were as follows:
Forward Primer—AGAATTGAAATGCCACAGACATTC
C and Reverse Primer—CCTTGATATGCATAAAATAAC
TCTCG. The Program for CETP -629 PCR assay was as
follows: Initial denaturation at 95 °C for 5 min, cycle
denaturation at 95 °C for 30 s, cycle annealing at 57 °C for
45 s, cycle extension at 72 °C for 30 s, final extension at
72 °C for 7 min. There were 35 cycles, and it was held at
4 °C till the PCR product was taken out. Amplified 127 bp
PCR products were run on 2 % agarose check gel. For
restriction fragment length polymorphism, 15 pl of PCR
product was mixed with 1.5 pl (15 U) of Aval restriction
enzyme and incubated overnight at 37 °C with 10 pl of 10x
buffer. Digested product was run on 3 % agarose gel stained
with ethidium bromide. It was viewed by Alpha Gel Doc
system. For determination of restriction length polymor-
phism on the gel picture DNA ladder of 100 bps was run
along with the digested product.

In presence of C to A transition (AA), restriction site is
lost and a single band of 127 bp was seen on gel picture and
in absence of any transition (CC) a band of 100 bp was seen.
And in heterozygous state (CA) two bands one with 127 bp
and another with 100 bp were seen as shown in Fig. 1.

Statistical Analysis

Statistical analysis was performed with the SPSS version
20.0 software program. Continuous variables were

expressed as mean + SD. The variables were compared
with a normal distribution by unpaired 2-tailed Student’s
t test. A value of p < 0.05 was considered statistically
significant. Frequencies of genotypes were compared by
checked for

chi-square test and
equilibrium.

Hardy—Weinberg

Fig. 1 Gel picture (3 % agarose) of CETP -629 C/A polymorphism:
Lane 1 is DNA molecular weight marker (100 bp). Lane 2-9 are
RFLP of samples of study population; lane 2, 3, 4, 6, 7 and 8
represent AA (127 bp) genotype, lane 5 is CC (100 bp) and lane 9 is
CA (127 and 100 bp) genotype
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Table 1 Demography of study groups

Table 3 Distribution of Genotypes and Alleles in Study Groups

Case (mean = SD) Control (mean £ SD) p value Genotype Cases Control
Age 5122 £ 7.6 48 £ 7.2 0.105 AA 36 (72 %) 32 (64 %) P = 0.681
Sex (M) 35 (70 %) 33 (66 %) 0.668 CA 13 (26 %) 17 (34 %) X? = 0.769
F 15 (30 %) 17 (34 %) CcC 12 %) 12 %)

BMI 22.9 + 34 225424 0544 Allelic frequency of A allele was 0.85 in cases and 0.81 in controls
Hypertension 22 (44 %) 9 (18 %) 0.005 while frequency of C allele was 0.15 in cases and 0.18 in controls
Smoking 30 (60 %) 11 (22 %) 0.000

F/H/O CAD 4 (8 %) 3(6 %) 0.695 HDL and Apo B containing lipoproteins [10]. In our study

p value <0.05 is considered statistically significant

Results

In our study population, smoking followed by hypertension
were the two most prevalent risk factors (Table 1). No sta-
tistically significant difference was observed in lipid profile of
cases and controls (Table 2). Serum CETP level was signifi-
cantly higher (46.44 + 21.75 ng/ml) in cases than controls
(37.10 £ 21.92 ng/ml) with p value =0.035 (Table 2). Fre-
quency of AA genotype was found 72 % of in cases and 64 %
in control group. CA genotype was found in 26 % of cases and
34 % of the control group. One CC genotype was found in
each group. However, the variation of genotypic distribution
was (p > 0.05) not significant (Table 3).

Discussion

We studied 100 subjects with coronary artery blockage and
divided them into cases and controls on the basis of
angiography. Serum CETP levels and lipid profile (Total
Cholesterol, TG, HDL-C, LDL-C and VLDL) of both cases
and controls were measured. Mean serum CETP levels of
cases were found significantly higher than cases but no
statistically significant difference was found in lipid profile
of cases and controls.

CETP is synthesized primarily in liver, spleen and adi-
pose tissue [9]. Cholesteryl ester transport protein mediates
the exchange of cholesteryl ester and triglycerides between

significantly higher CETP levels in cases that had positive
angiography for atherosclerosis as compared to the controls
suggests an association of CETP with atherosclerosis.
CETP is reported to show its atherogenic effect by trans-
ferring the cholesteryl ester from HDL to LDL and thus
increasing the atherogenic LDL-C [10]. In our study there
was no statistically significant difference in HDL-C and
LDL-C levels of cases and controls as both of our study
groups were on statins. This finding of increase in CETP
levels in cases with angiographically proven atherosclero-
sis as compare to controls shows its association with
atherosclerosis.

CETP -629C/A is a functional polymorphism identified
629 bp upstream of transcription site and it modulates not
only the transcription rate of CETP promoter but also
plasma CETP mass [17]. This polymorphism occurs in
transcription factor binding site and affects splicing Spl/
Sp3 binding [18]. In our study, we didn’t find any signifi-
cant difference in the frequency of alleles probably because
of small sample size and ethnic variation. Though A allele
was more prevalent (0.85) in cases as compared to the
controls (0.81), and we hypothesize that the effect of this
polymorphism is to enhance promoter activity of CETP
gene as evidenced by the significantly increased CETP
levels in patients with positive angiography for
atherosclerosis. This was supported by the findings of
Borggereve et al. [19] and Samami et al. [20] where despite
of high HDL-C levels, A allele was associated with
increased CAD risk indicating that there may be mecha-
nisms other than HDL-C mediated by which -629C/A is

Table 2 Levels of lipid profile

parameters and CETP in study Parameters Case (mean £ SD) Controls (mean + SD) p value

groups CETP (ng/ml) 46.44 + 21.75 37.10 + 12.92 0.035
T.CHOL (mg/dl) 143.4 + 42.30 142.14 + 37.30 0.875
TG (mg/dl) 146.08 + 67.67 134.36 + 63.89 0.375
HDL (mg/dl) 41.700 + 8.83 43.580 %+ 12.55 0.389
LDL (mg/dl) 81.580 & 37.57 77.940 & 34.64 0.616
VLDL (mg/dl) 29.22 + 13.51 26.84 + 12.52 0.375
LDL/HDL 1.97 & 0.80 1.82 & 0.67 0.308
T CHOL/HDL 3.58 + 1.31 3.38 £+ 0.89 0.382

p value <0.05 is considered statistically significant
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associated with increased CAD risk. However, our finding
was not in accordance with that of Dachet et al. [18],
according to which A allele is associated with lower pro-
moter activity than C allele. As our sample size was small
we could find only one CC genotype in each of our study
group. This discrepancy also may be because of difference
in ethnicity and genetic susceptibility of population as it
has been reported that the association of CETP and HDL-C
with their impact on disease varies with nature, size and
ethnicity of population under study. Further studies are
required to establish the association of -629C/A CETP
polymorphism with atherosclerosis.

We conclude CETP levels are associated with angio-
graphically proven atherosclerosis and could be a bio-
marker in such subjects. AA genotype of CETP (-629C/A)
may be associated with higher risk of atherosclerosis as it
was found to be more prevalent in cases than controls.
More study on larger population is required to validate
CETP as a biomarker of atherosclerosis.
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