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Low HDL Cholesterol and ABCA1 in Healthy Individuals
Short Communication

Abstract
High density lipoprotein (HDL) is protective against atherosclerosis. Adenosine triphosphate Binding Cassette transporter subfamily A class 1 (ABCA1) mediates the
first step of reverse cholesterol transport i.e. efflux of cholesterol and phospholipid to
Apolipoprotein A1 (ApoA1) and HDL formation. The present study aimed at analysing
ABCA1 gene and protein expression in peripheral blood mononuclear cells (PBMNCs)
of healthy individuals with HDL cholesterol (HDL-C) levels below normal as per NCEP
criteria. Group 1 included twenty seven healthy subjects with normal HDL-C levels
and normal triglyceride levels and Group 2 included twenty eight healthy subjects
with low HDL-C but normal triglyceride levels. ABCA1 gene expression was high by
65.0 % while ABCA1 protein was significantly low by 17.5% of Group 2 as compared to
Group 1. Thus up-regulation of ABCA1 protein failed to translate into ABCA1 protein.
This implies some defect at translational and post translational level which needs to
be further explored.
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Introduction

Peripheral cells obtain their cholesterol from combination
of synthesis and uptake from low density lipoproteins (LDL).
Most peripheral cells are not able to catabolize cholesterol but
transport excess cholesterol from peripheral tissues back to liver,
the process called “reverse cholesterol transport” (RCT). This is
the only way by which cholesterol homeostasis is maintained in
vivo The first step of RCT is uptake of cellular cholesterol by the
high density lipoprotein (HDL). A key regulator of this uptake is
ATP-Binding Cassette transporter A1 (ABCA1) [1,2]. It mediates
the cellular efflux of phospholipid and cholesterol across cell
membranes to lipid-poor Apolipoprotein A1 (ApoA1), the major
Apo in HDL. Thus it plays a significant role in HDL metabolism
and lipid clearance thereby decreasing the risk of atherosclerosis
[3,4]. ABCA1 mRNA is expressed in leukocytes and macrophages,
besides placenta, liver lung and adrenal gland [5].
Insufficient cholesterol efflux may be a consequence of
inadequate movement of intracellular cholesterol, too low HDL
concentration in the extracellular fluid or impaired ability of
these particles to accept cholesterol. The function of ABCA1 as
a key regulator of HDL became apparent in 1999 when loss of
ABCA1 gene function was determined to be the cause of Tangier’s
disease who exhibited extremely low levels of HDL-cholesterol
(HDL-C) and increased incidences of premature coronary artery
disease (CAD) [6-8]. Inadequate transport of cholesterol and
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phospholipids out of cells leads to accumulation of intracellular
sterol and the subsequent development of foam cells, a hallmark
of atherosclerotic plaque [9]. Studies with ABCA1 transgenic and
knock-out mice have indicated association of overexpression with
high HDL-C levels and deletion with atherosclerosis [10-12].

HDL imparts anti-oxidative, anti-inflammatory, and antithrombotic functions [13,14]. In the last few decades studies have
shown that a low level of HDL-C is a powerful and independent
risk factor for CAD even with a normal total plasma cholesterol
levels [15-17]. As ABCA1 is critical in HDL formation, the present
study was carried out to analyse the expression of ABCA1 gene
of peripheral blood mononuclear cells (PBMNCs) at mRNA and
protein levels in healthy individuals with low HDL-C.
The study population included healthy individuals with
systolic blood pressure/diastolic blood pressure (SBP/DBP) =
135/85 mmHg or less, with normal ECG and carotid Doppler, with
no risk factors of CAD (except alchol consumption), triglyceride
levels <200mg/dl, not on any lipid lowering drug or clinical
symptoms of any other organic disease. Their blood sample
was collected after overnight twelve hour fast. Those subjects
with fasting glucose levels >110 mg/dl, serum transaminases,
Blood Urea Nitrogen, Creatinine levels, lipid profile and complete
blood count beyond normal range or abnormal ECGs or Carotid
Doppler, were excluded. As per the selection criteria in each
group, subjects were recruited in study only after obtaining their
informed consent. Information regarding their demographic
status, clinical history, family history and medications if any
were noted down in detail. The ethical committee of Sir H. N.

J Cardiol Curr Res 2018, 11(1): 00374

Copyright:
©2018 Chheda et al.

Low HDL Cholesterol and ABCA1 in Healthy Individuals

Hospital and Research Centre approved the study protocol. These
subjects were further divided into two groups. In Group 1 healthy
individuals with normal HDL-C levels were included and in Group
2 healthy individuals with low HDL-C levels were included (Males
<40mg/dl or 1.0mmol/L and females <50mg/dl or 1.3mmol/L)
as per NCEP criteria [18]. In Group 1 five out of 27 and in Group 2
six out of 28 were consuming alcohol occasionally. The details of
ABCA1 Gene Expression analysis by Quantitative Real-Time PCR
using Taqman Assay and ABCA1 Protein estimation by Enzyme
Linked Immunoabsorbent Assay (ELISA) has been described
elsewhere [19]. The expression of ABCA1 mRNA was quantitated
using comparative Ct method as described in PE User Bulletin
2 and calculated as 2-delta delta Ct. The Ct value being a numerical
value, the change of ABCA1 mRNA transcript (gene expression) of
Group 2 is unit less and expressed as percentage relative to that
of Group 1. ABCA1 protein is expressed as OD at 450nm of 50 µg/
ml of total cell protein extract. Results are expressed as mean ±
SD for parametric variables and median and quartiles for nonparametric data variable. The anlaysis of significance of difference
between two groups was performed by student’s Unpaired ‘t’- test.
Bivariate correlations were evaluated by Pearson correlation. A p
value <0.05 was considered statistical significant. Analyses were
performed using statistical software SPSS (version 21.0, Chicago,
IL).

The demographic and biochemical data is depicted in Table
1. Group 1 and 2 subjects were age and BMI matched. Total
cholesterol (TC) levels in Group 2 were marginally less by 12.3%
(p<0.01) while HDL-C levels (35.7%, p<0.001) were significantly
low with TC to HDL Cholesterol ratio (34.2%, p<0.001) and LDLcholesterol (LDL-C) to HDL-C ratio (40.6%, p<0.001) high as
compared to Group 1. Significant low levels of Apolipoprotein A1
(Apo A1) (20.7%, p<0.001) and high in ApoB/A1 ratio (22.3%,
p<0.05) were also observed in Group 2 as compared to Group
1. LDL-C and triglyceride levels were not significantly different
between two groups. ABCA1 gene expression of Group 2 was
compared against age, gender and BMI matched individuals of
Group 1. The ABCA1 gene expression of Group 2 was more by
65% then Group 1 (Figure 1). The mean absorbance of ABCA1
protein of Group 2 was significantly low by 17.5% (p<0.0001) as
compared to healthy individuals with normal HDL-C level (Group
1) (Table 2). Pearson correlation (r) analysis of overall data
demonstrated significant positive correlation of ABCA1 Protein
with HDL-C (r=0.393, p=0.003) and Apo A1 (0.401, p=0.002)
while negative correlation with LDL-C/HDL-C (r=-0.350, p=0.009)
and TC/ HDL-C (r=-0.342, p=0.011).
Considering the roles played by HDL in preventing
atherosclerosis and thrombosis, there is always curiosity to
know the basal status of ABCA1 gene and protein expression
in association with peripheral HDL-C levels. A report by Guan
et al did demonstrate increased mRNA expression of ABCA1
in circulating mononuclear cells stimulated by simvastatin
and in turn improvement in RCT [20]. Albrecht et al explored
the role of leukocyte ABCA1 gene expression and indices of
glycemia in normal and diabetic patients and demonstrated
inverse association between ABCA1 gene expression and fasting
glucose concentration [21]. However, an association between
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basal ABCA1 expression of PBMNCs and HDL-C levels in healthy
individuals with low HDL-C has not been explored. The present
study was therefore designed to analyse the basal ABCA1 gene
expression of PBMNCs of healthy individuals with low HDL-C
and compare with healthy individuals normal HDL-C as per NCEP
[2001] criteria (18). Screening of healthy subjects was done very
carefully through rigorous protocol involving fasting lipid profile,
ECG and Carotid Doppler, to find any atherosclerotic symptoms.
Subjects of any group were excluded if had triglycerides >200mg/
dl or were prescribed any hypolidemic drugs or suffering from
any other disease.
Table 1: Demographic Data.
Parameters

Group 1
[N=27]

Group 2
[N=28]

Male: Female

17:10

22:06

Age [Years]

Body Mass Index (BMI) [kg/m ]
Waist : Hip

2

SBP [mmHg]

DBP [mmHg]

Fasting Sugar [mg/dl]

45.8±12.8

40.1NS±9.96

24.2±3.67

24.4 NS±3.89

121.9±8.2

117.9 NS±7.1

0.89±0.06

0.91 NS±0.06

79.5±5.1

77.2 NS±5.81

98.4±18.0

Total Cholesterol (TC) [mg/dl]

188.2±28.0

TC/HDL-C

4.15±0.77

HDL-Cholesterol (HDL-C) [mg/dl]

91.3 NS±8.00

165.1**±32.8

46.6±10.1

29.9***± 4.01

98.2±32.7

112.8 NS±48.0

Low Density Lipoprotein –
Cholesterol (LDL-C) [mg/dl]

122.0±23.2

112.6 NS±30.3

Apolipoprotein A1 (Apo A1) [g/L]

1.15±0.25

0.91***±0.15

Triglycerides [mg/dl]

Very Low Density Lipoprotein –
Cholesterol (VLDL-C) [mg/dl]

LDL-C/HDL-C

Apolipoprotein B (Apo B) [g/L]
ApoB/ApoA1

5.57***±1.10

19.6± 6.53

2.71±0.68
1.05±0.24
0.94±0.28

***p<0.001, **p<0.01, *p<0.05, NS-Non-significant
Table 2: ABCA1 Gene and Protein Expression.

22.6 NS± 9.6

3.81***±1.05

1.03 NS±0.28
1.15*±0.32

Parameters

Group 1
[N=27]

Group 2
[N=28]

Relative ABCA1 Expression
2-delta delta Ct

1

1.65
(0.73/3.07)
(65.0 % )

ABCA1 Protein Expression
[OD at 450nm of 50 µg/ml
of total cell protein extract]

0.80± 0.09

***p<0.001, **p<0.01, *p<0.05, NS-Non-significant

0.66***±0.11
(17.5% ¯)

Citation: Chheda HN, Shah VK, Saranath D, Shalia K (2018) Low HDL Cholesterol and ABCA1 in Healthy Individuals. J Cardiol Curr Res 11(1): 00374.
DOI: 10.15406/jccr.2018.11.00374

Copyright:
©2018 Chheda et al.

Low HDL Cholesterol and ABCA1 in Healthy Individuals

68

Acknowledgement
The authors acknowledge Sir H. N. Medical Research Society for
financial support. Sir H. N. Hospital and Research Centre, Mumbai,
and Rajawadi Hospital, Mumbai, for enrolling the patients in our
study. Authors express sincere gratitude towards Reliance Life
Sciences Centre, Navi Mumbai, for their permission to use Real
Time PCR System. We gratefully acknowledge Ms. Anika Seth,
Reliance Life Sciences, Navi Mumbai for her technical expertise.

Conflict of Interest

There were no financial interest or conflict of interest.

References

1. Fielding CJ, Fielding PE (1997) Intracellular cholesterol transport. J
Lipid Res 38(8): 1503-1521.
Figure 1: ABCA1 Gene Expression.
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