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Cholesteryl ester transfer protein gene

mutations 1n Brazilian

hyperalphalipoproteinemia

To the Editor:

Cholesteryl ester transfer protein (CETP) plays a
central role in high-density lipoprotein (HDL)
metabolism and is a key protein in the reverse
cholesterol transport (1, 2). CETP facilitates
the transfer of cholesteryl ester from HDL to
apolipoprotein B-containing lipoproteins, and
its deficiency is associated with hyperalphalipo-
proteinemia (HALP) (3, 4). Although the inverse
association between HDL-cholesterol (HDL-C)
concentrations and cardiovascular disease
(CVD) is well established (5), the role of CETP
in atherosclerosis remains controversial (6-8).
Several mutations at the CETP gene locus have
been described, which cause depletion of CETP
activity and consequently high HDL-C in plasma
(4, 9). HALP patients due to plasma CETP defi-
ciency have been reported, mostly from Japan
(3, 4, 8, 10), but there are some reports of
CETP deficiency from German, Caucasian, and
Asian populations (9).

In this study, we investigated the prevalence of
the most studied CETP gene mutations (intron
14 splicing defect, Int14A, and exon 15 missense
mutation, D442G) in Brazilian HALP subjects
(152 HALP and 139 controls, CTL). In addition,
we evaluated the impact of each genetic mutation
on the degree of carotid atherosclerosis, the con-
centrations of lipoproteins, the activities of
CETP, phospholipid transfer protein (PLTP),
and lipases in the plasma.

For the identification of the CETP mutations,
the genomic DNAs were extracted from periph-
eral leukocytes and analyzed by the polymerase
chain reaction-restriction fragment length poly-
morphism method, as described previously
(11-13).

The Brazilian population is ethnically diverse,
with a predominance of Afro-descendents. The
frequency of the Int14A and D442G alleles in the
HALP population was 0.023 and 0.0033, respect-
ively. The prevalence of Intl4A mutation was

4%, which was lower than that observed in the
Japanese HALP population (32%) (14) but
higher than that in the North-American HALP
(0.7%) (9) and Japanese-American HALP (0.5%)
subjects (6). The prevalence of the D442G muta-
tion was far lower (0.7%) than that reported for
the HALP (above 22%) and Japanese general
population (4.5-7%) (4, 12) and for Japanese-
American subjects (5.1%) (6).

Among the six Intl4A mutation carriers
(Table 1), we found one homozygote, a 61-year-
old white woman, born from a non-consangui-
neous marriage, with family history of coronary
artery disease (CAD), but no clinical cardiovas-
cular damage. This is the first description of a
homozygote Intl4A CETP mutation outside
Japan. Among the heterozygotes for Intl4A, a
29-year-old male presented corneal arcus with
established CAD and a 46-year-old female pre-
sented a carotid atheroma with no other mani-
festations of CVD. Both were whites, with no
biochemical characteristics distinct from other
mutation carriers. Three individuals had positive
family histories of CAD. A 73-year-old male,
from Asian origin and heterozygote for the
D442G, presented results similar to the CTL
group. Besides no personal or family register of
CAD, he was the only one who presented
increased intima-media thickness (IMT), possibly
because he was the oldest.

When we considered all mutation -carriers
together, higher HDL-C concentration (83%),
lipoprotein lipase (LPL, 11%) and PLTP (60%)
and lower CETP (36%) and hepatic lipase (HL,
26%) activities were observed. While the D442G
carrier presented CETP, LPL, HL, and PLTP
activities closer to the values from CTL group,
the homozygote for Int14A mutation had an HL
activity below the reference interval (2.5 and 97.5
percentiles of CTL), suggesting a double gene
defect as described by Hirano et al. (7). The
double deficiency of CETP and HL is
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Asian; Br*, Brazilian (60-70% mestizos and afro-descendents); C, cholesterol; CETP, cholesteryl ester transfer protein; Eu, European; F, female; HDL-C, cholesterol in high-

As

HL, hepatic lipase; HO, homozygote; IMT, intima-media thickness; LDL-C, cholesterol in low-density lipoprotein; LPL, lipoprotein lipase; M,

male; PLTP, phospholipid transfer protein; TG, triglyceride.

@Data as mean + SD.

heterozygote;

density lipoprotein; HE

characterized by the absence of increased trigly-
cerides (TGs) and accumulation of remnant lipo-
proteins. The Int14A mutation carrier presented
elevated TG levels and complete deficiency of
CETP activity. The presence of a slight reduction
of CETP and HL activities and the increase of
LPL in the other mutation carriers may explain
why HALP group presented TG-enriched HDL
coexisting with normal total TG levels.

We previously demonstrated that genetic com-
ponents were probably the primary cause of
HDL modulation in Brazilian HALP population
(15). In this study, we showed that HALP phe-
notype was not associated with the CETP gene
mutations probably due to a small number of
analyzed mutants. Further genetic studies should
be performed to investigate other mutations/
polymorphisms in CETP, HL, and LPL genes
to enable a better genetic characterization of the
Brazilian HALP population.

Acknowledgements

The authors are grateful for the excellent technical assistance of
Aparecida Pereira and Mirian Danelon as well as the support
from Dr Edna Nakandakare and the Laboratory of Lipids,
University of Sdo Paulo Medical School. This work was sup-
ported in part by grants from the Fundagdo de Amparo a
Pesquisa do Estado de Sdo Paulo (FAPESP), Fundo de Apoio
ao Ensino e Pesquisa da Universidade de Campinas (FAEP),
and Coordenadoria de Pessoal de Ensino Superior (CAPES).

DB Kaplan

R Schreiber
HCF Oliveira
LM Harada
RT Nakamura
HP Pinheiro
J Tentor
MLY Cruz
EC de Faria

References

1. de Grooth GJ, Klerkx AH, Stroes ES et al. A review of
CETP and its relation to atherosclerosis. J Lipid Res 2004:
45: 1967-1974.

2. Tall A. Plasma lipid transfer proteins. Annu Rev Biochem
1995: 64: 235-257.

3. Maruyama T, Sakai N, Ishigami M et al. Prevalence and
phenotypic spectrum of cholesteryl ester transfer protein
gene mutations in Japanese hyperalphalipoproteinemia.
Atherosclerosis 2003: 166: 177-185.

4. Nagano M, Yamashita S, Horano K et al. Molecular
mechanisms of cholesteryl ester transfer protein deficiency
in Japanese. J Atheroscler Thromb 2004: 11: 110-121.

5. Gordon DJ, Probstfield JL, Garrison RL et al. High den-
sity lipoprotein cholesterol and cardiovascular disease.



10.

I1.

12.

Four prospective American studies. Circulation 1989: 79:
8-15.

. Zhong S, Sharp DS, Grove JS et al. Increased coronary

heart disease in Japanese-American men with mutation in
the cholesteryl ester transfer protein gene despite increased
HDL levels. J Clin Invest 1996: 97: 2917-2923.

. Hirano K, Yamashita S, Kuga Y et al. Atherosclerotic

disease in marked hyperalphalipoproteinemia. Combined
reduction of cholesteryl ester transfer protein and hepatic
triglyceride lipase. Arterioscler Thromb Vasc Biol 1995: 15:
1849-1856.

. Inazu A, Brown ML, Hesler CB et al. Increased high-den-

sity lipoprotein levels caused by a common cholesteryl-ester
transfer protein gene mutation. N Engl J Med 1990: 323:
1234-1238.

. Hill SA, Nazir DJ, Jayaratne P et al. Mutations in choles-

teryl ester transfer protein and hepatic lipase in a North
American population. Clin Biochem 1997: 30: 413-418.
Inazu A, Jian XC, Haraki T et al. Genetic cholesteryl ester
transfer protein deficiency caused by two prevalent muta-
tions as a major determinant of increased levels of high
density lipoprotein cholesterol. J Clin Invest 1994: 94:
1872-1882.

Inazu A, Koizumi J, Haraki T et al. Rapid detection and
prevalence of cholesteryl ester transfer protein deficiency
caused by an intron 14 splicing defect in hyperalphalipo-
proteinemia. Hum Genet 1993: 91: 13-16.

Sakai N, Yamashita S, Hirano K et al. Frequency of exon
15 missense mutation (442D: G) in cholesteryl ester transfer
protein gene in hyperalphalipoproteinemic Japanese
subjects. Atherosclerosis 1995: 114: 139-145.

13.

Letter to the Editor

Takahashi K, Jiang XC, Sakai N et al. A missense mutation
in the cholesteryl ester transfer protein gene with possible
dominant effects on plasma high density lipoproteins.
J Clin Invest 1993: 92: 2060-2064.

. Hirano K, Yamashita S, Funahashi T et al. Frequency of

intron 14 splicing defect of cholesteryl ester transfer pro-
tein gene in the Japanese general population: relation
between the mutation and hyperalphalipoproteinemia.
Atherosclerosis 1993: 100: 85-90.

. Alarcon SB, Oliveira HC, Harada LM et al. Moderate

hyperalphalipoproteinaemia in a Brazilian population is
related to lipoprotein lipase activity, apolipoprotein A-I
concentration, age and body mass index. Clin Sci 2004:
106: 11-17.

Correspondence:

EC de Faria, MD, MS, PhD
Department of Clinical Pathology
School of Medical Sciences

State University of Campinas-UNICAMP
Campinas

Sao Paulo

Brazil

P.O. Box 6111

Zip Code 13083-970

Tel.: +55 19 3788 8962

Fax: +55 19 3788 9434

e-mail: cotta@fcm.unicamp.br

457



