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M OO OX A Expression of cholesteryl ester transfer protein in human
atherosclerotic lesions and its implication in reverse cholesterol
transport
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[Aim]

Cholesteryl ester transfer protein (CETP) is a hydrophobic glycopgotein with a molecular weight of 74 kD,
which is synthesized by the liver, small intestines and adipose tissues. In the reverse cholesterol transport
(RCT), CETP is known to facilitate the transfer of cholesteryl ester (CE) from high density lipoprotein (HDL) to
very low density lipoproteins (VLDL) and low density lipoproteins (LDL). The transferred cholesterol by CETP
is finally taken up by LDL receptor in the liver, a terminus of RCT. Our previous studies demonstrated that
CETP may play an important role in remodeling large HDL particles into smaller ones which are active for
cholesterol efflux. The aim of present study is to investigate the roles of CETP in the initial step of RCT, namely
macrophages (M ¢) in the blood vessels.

[Materials and Methods]
1. Immunohistochemistry

Human aortic and coronary tissues were obtained from 19 autopsied cases. Fatty streaks were observed in 5
out of 19 cases, and plaques were observes in all of the cases. Mononuclear cells were isolated from healthy
volunteers and homozygous CETP-deficient patients. CETP-LT-A4, anti-human CETP monoclonal antibody,
was used to detect immunoreactive CETP with labeled streptavidin biotin (LSAB)-peroxidase method.

2. Transient transfection

Ten u g of plasmid DNA was transfected into Cos7 cells using FuGene 6 reagent. In order to confirm the
efficiency of the transfection, we measured the concentration of CETP in culture medium of transfected cells.
The concentration of CETP in the medium of CETP transfected cells (0.25 ng/ml) was much higher than that of
mock transfected cells (below 0.02 ng/ml), showing a successful transfection.

3. Cholesterol efflux
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Cells were labeled with 3H cholesterol, and 100 u g/ml of HDL3 was used as acceptor.
[Results]
1. Immunocyto- and immunohisto- chemical analyses of CETP
(1) Immunocytochemical analysis of CETP in human monocyte-derived M ¢

The immunoreactive mass of CETP was clearly detected in the M ¢ from controls, whereas control IgG did not
show any signals. Furthermore, we could not detect any immunoreactive CETP in the M ¢ from CETP-deficient
patients. These data demonstrated the specificity of the CETP antibody used in the following procedures.
(2) Immunohistochemical analysis of CETP in human aor£a

We could not detect CETP in the normal regions of aorta, but the immunoreactive mass of CETP was detected
in fatty streaks and atherosclerotic plaques. Along with the progression of atheroclerosis, from fatty streaks to
advanced lesions, the intensities of immunoreactive CETP appeared to be increased.
(3) Immunohistochemical analysis of CETP in human coronary arteries

In coronary arteries, the staining patterns of CETP were similar to those observed in the aorta.
CETP-positive cells were detected in the plaque, whereas it was not detected in diffusely thickened intima.
{4) Identification of CETP-positive cells by double immunostaining

In order to know the cell types of CETP-positive cells, double immunostaining was performed. No
immunoreactive CETP was detected in the M ¢ and smooth muscle cells (SMCs) of non-atherosclerotic lesions.
In contrast, a positive immunostaining for CETP could be detected in the regions of atherosclerotic plaques.
The majority of CETP-positive cells appeared to be the M ¢ and some of CETP-positive cells appeared to be
SMCs.
2. Functional assay of CETP
(1) Effect of the transfection of CETP cDNA on cholesterol efflux

We tansfected CETP cDNA into Cos7 cells and analyzed the cholesterol efflux from these cells. The transient
transfection of CETP ¢cDNA led to a significant increase in free cholesterol efflux. The increased efflux was not
inhibited by the neutralizing antibody against CETP.
{2) Function of endogenous CETP

In order to know the function of endogenous CETP, we also examined the cholesterol efflux from the M ¢ of
subjects with or without CETP deficiency. The free cholesterol efflux from CETP deficient M ¢ was decreased
compared with normal control, suggesting that endogenous CETP also increased free cholesterol efflux.
[Summary]
(1) CETP was abundantly expressed in in vitro differentiated M ¢ and the foam cells in human atherosclerotic

lesions.

{2) The majority of CETP-positive cells were M ¢ and a minor population was SMCs.
(3) Overexpression of CETP led to a significant increase in free cholesterol efflux.
(4) Free cholesterol efflux was significantly decreased in CETP-deficient M ¢ compared with control M ¢ .
[Conclusion]

CETP may possess an anti-atherogenic function to remove free cholesterol from the peripheral cells,

suggesting a role of CETP at the initial step of RCT.
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