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Abstract

Apolipoprotein (apo) E is an important component of plasma lipoproteins and influences
lipoprotein metabolism through its action as a receptor ligand. The association of serum apo E
concentrations and coronary artery diseases (CAD) was investigated in 100 CAD patients (71 men,
29 women, mean age 62.0 years) and 155 healthy volunteers (87 men, 68 women, mean age 50.6
years). Patients with CAD had lower serum apo E concentrations (5.1+1.3 mg/dL) than the healthy
volunteers (5.9+1.8 mg/dL, p <0.001). There were no significant differences between the number
of disease vessels and the concentration of serum apo E. Serum apo E concentrations may have an
anti-atherosclerotic effect and the serum apo E levels could be a useful parameter for defining

Key word : Serum Apolipoprotein E, CAD, Angiographically Defined

Apolipoprotein E (apo E) is a 299 amino
acid, arginine-rich glycoprotein. Many different cell
types throughout the body synthesize Apo E. The
major site of synthesis and secretion is liver paren-
chymal cells, which secrete apo E in association
with very-low-density lipoprotein (VLDL) particles.

In addition, apo E is a protein component of several
other classes of plasma lipoprotein such as chylo-
micron and intermediate-density lipoproteins (IDL)
(1), Only a minute amount of apo E is found in low-
density lipoproteins (LDL). Apo E serves as a ligand
for LDL receptor and apo E receptor. It was found
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that the amount of apo E and the location of apo E
on the lipoprotein particles are important for the
interaction between apo E and its receptor(2). The
mechanisms by which apo E prevents atherosclero-
sis development may be related to its function in
lipoprotein clearance, but other more direct effects
on the vessel wall may well contribute to arterial pro-
tection. As a ligand of the LDL and apo E receptors,
apo E is the key mediator in the clearance of trigly-
cerides (TG)-rich lipoproteins. It also appears to
be responsible for the removal of apo-E-containing
HDL from the blood circulation(3). Apo E secreted
by macrophages inhibits the unregulated uptake of
oxidized-VLDL via the scavenger receptor and pre-
vents transformation of macrophage into foam cells
(4). In case-control studies, apo E concentrations in
VLDL and LDL were higher in patients with coro-
nary artery disease (CAD) patients(3-8). There was
no evidence of correlation between serum concen-
trations of apo E and severity of CAD patients.
- The aim of this study was to assess the
interrelationship between serum apo E and lipid pro-
files in normal healthy subjects and angiographically
confirmed coronary artery disease (CAD) patients.

MATERIAL AND METHOD
Study subjects

The study population comprised 100 Thai
patients (71 men, 29 women) with angiographically
confirmed coronary artery narrowing exceeding 50
per cent who were referred for coronary angiography
at Her Majesty Cardiac Center, Faculty of Medi-
cine, Siriraj Hospital, Bangkok, Thailand. Additio-
nally, 155 healthy volunteers (87 men, 68 women)
were recruited as normal healthy subjects. Informed
consents were obtained from all patients and controls
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who participated in the study. The study was per-
formed in accordance with the roles and regulations
established by the hospital’s ethic committee.

Blood samples and analysis

Fasting blood samples were drawn and
allowed to clot; the serum was separated by high-
speed centrifugation for 15 min. Serum were frozen
at -70°C until analysis. Total cholesterol, triglyce-
rides were measured by using established enzymatic
methods on a Hitachi 717 automated analyzer (Roche
Diagnostics, Thailand). High-density lipoprotein
cholesterol (HDL-C) was determined by using the
direct method on Hitachi 717. Low-density lipopro-
tein cholesterol (LDL-C) was calculated by using
Friedewald’s equation. Serum apo E concentrations
were determined by immunoturbidimetry, using a
kit from Wako Pure Chemical, Japan. The samples
were assayed according to the manufacturer’s recom-
mendations. The detection limit of the method was
0.63 mg/dL to 10.0 mg/dL. Sera were diluted with
double-distilled water when the apo E concentration
exceeded 10.0 mg/dL. Control sera (Iyophilized Wako
Control, included in the kit) were analyzed in each
series of measurements. The within run imprecision
of apo E measurement was tested; it varied from 2.8
to 4.5 per cent. The day-to-day reproducibility was
evaluated to be 3.8 to 5.2 per cent.

Statistical analysis

All results are expressed as the mean and
standard derivation (SD). Unpaired r-tests were carried
out to compare the parameter between different
groups. StatView (Abacus, USA.) statistical packages
were used for statistical analysis. The significant p-
valve was <0.05.

Table 1. Age, lipid profiles and serum apo E concentration of
CAD patients and normal healthy controls.
CAD Normal healthy P value

patients controls

(n=100) (n=155)
Age, years 62.0+9.6 50.6+12.7 <0.0001
TC, mg/dL 200.1 £429 2106+ 46.5 NS
TG, mg/dL 148.8 + 76.1 128.3+ 832 0.047
HDL-C, mg/dL 39.2+129 49.1+16.7 <0.0001
LDL-C, mg/dL 131.1+£39.8 1353 +41.1 NS
Apo E, mg/dL 51+13 59+1.38 <0.001

NS = no significant difference
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RESULTS

Age, lipid profiles and apo E concentra-
tions are presented in Table 1. In the present study,
the mean age of the CAD patients was slightly higher
than the normal healthy subjects but total cholesterol
and LDL-C of both groups were the same. Serum
concentrations of triglycerides, HDL-C and apo E
were lower in the CAD patients when compared with

Frequency distribution of serum apo E concentrations in (a) CAD patients and (b) normal healthy

the control subjects. The frequency distributions of
serum apo E are shown in Fig. 1. The authors also
studied the association between serum apo E con-
centrations and the severity of the disease. There
was no significant association between number of
diseased vessels and the concentration of serum apo
E as shown in Fig. 2.
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Fig. 2.

Box plot of serum apo E concentrations in CAD patients who were confirmed with one, two and

three diseased vessels by coronary angiography.

DISCUSSION

The measurement of serum apo E concen-
tration is not a routine test in the clinical chemistry
laboratory, in contrast to the assay of apo Al and apo
B. The serum apo E concentration is determined in
part by the genetic variation at the apo E locus;
however, a large amount of variability remains un-
explained by this genetic factor, suggesting that other
genetic and environmental components are major
determinants of serum apo E concentration(%,10),
The protective role of apo E against atherosclerosis
has been remarkably strengthened by the generation
of transgenic animal models of apo E deficiency
(11), Apo E-deficient mice develop severe hyper-
cholesterolemia and premature diffuse atherosclero-
tic vascular disease, which can be prevented by bone
marrow transplantation(12-14), We demonstrated
that serum apo E concentrations in CAD patients
were significantly lower than in healthy subjects.
However, we cannot address the association between
serum apo E concentrations and the severity of the

diseases. Our study shows the same results as Genest
et al, Corbo et al, and Shen et al(6,15-17). Most of
these investigators reported low apo E levels in
CAD patients when compared with controls. Unfortu-
nately, these study groups did not investigate the
association of serum apo E concentrations and the
severity of the diseases.

From this point of view, there may be
benefit from an intravenous injection of synthetic
apo E in CAD patients who are detected with low
apo E concentrations in their sera. There were three
animal studies that tested this hypothesis(3,18,19),
The treatments resulted in more than 60 per cent
reduction of cholesterol in the aorta and remarkably
decreased the surface of the aorta covered by macro-
scopic plaques. Quantitative data are consistent with
the hypothesis that serum apo E concentrations may
have an anti-atherogenic role and suggest that serum
apo E levels could be a useful parameter for defining
risk in CAD patients.

(Received for publication on October 15, 2001)
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