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4. Rationale:

Alcohol consumption is associated with a decreased incidence of coronary heart
disease (CHD). Although the exact mechanisms for this association are unknown, the
protective effects of alcohol may partially be explained by increases in plasma HDL
cholesterol and alterations in other plasma lipoproteins." Genes involved in the



regulation of HDL cholesterol may mediate some of the cardioprotective role of alcohol,
with alcohol affecting lipoprotein levels only in the presence of a certain genotype.
Previous studies have shown an interaction of alcohol and cholesteryl ester transfer
protein (CETP) genotype in the regulation of HDL cholesterol levels, and alcohol-
induced influences on HDL may be attributed to changes in additional proteins, including
lipases (lipoprotein lipase and hepatic lipase) and HDL-associated antioxidative
enzymes (paraoxonase-1).

CETP transfers cholesteryl esters (CEs) from HDL to triglyceride (TG)-rich
lipoproteins and to LDL, as well as TGs from TG-rich lipoproteins to HDL. Although
multiple studies have demonstrated an association between CETP genetic variation and
increased HDL levels, studies contradict each other with regards to associations with
cardiovascular disease risk.>®> CETP has been shown to be either pro- or anti-
atherogenic depending upon metabolic, genetic and/or environmental contexts.®

Lipoprotein lipase (LPL) is believed to play an anti-atherogenic role, being the
enzyme responsible for the hydrolysis of TG-rich lipoproteins, thereby supplying fatty
acids to the cells and increasing HDL levels by preventing the transfer of TG to HDL by
CETP.” Several variations within the LPL gene have been shown to lower LPL activity,
resulting in decreased levels of HDL and increased TG levels.®® The activity of LPL is
enhanced by both moderate and chronic alcohol intake.'**?

Hepatic lipase (HL) plays a major role in lipoprotein metabolism as a lipolytic
enzyme that hydrolyzes TGs and phospholipids, and as a ligand that facilitates the
uptake of lipoproteins and lipoprotein lipids by cell surface receptors.’® The activity of
HL has been shown to be unaffected or reduced by moderate intake of alcohol, which
may promote an increase in HDL, particles. However, HL activity is increased in chronic
alcoholics, which may counteract the positive effect of chronic alcohol intake on HDL
levels by LPL.*

Paraoxonase-1 (PONL1) is an HDL-associated enzyme that functions to prevent the
formation of oxidized LDL, to inactivate LDL-derived oxidized phospholipids, and to
protect phospholipids in HDL from oxidation."® Therefore, PON1 is suggested to protect
against atherosclerosis by inhibiting the oxidation of HDL and LDL, and moderate
alcohol consumption has been reported to increase PON1 activity.*®

Although previous studies have evaluated the effect of alcohol consumption on the
level and activity of proteins involved in HDL metabolism, as well as the effect of genetic
variation within HDL metabolism genes on lipoprotein levels, few studies have evaluated
the interaction of alcohol consumption and genotype in the regulation of lipoprotein
levels and prediction of disease risk. We propose to evaluate whether alcohol
consumption modulates the effect of genetic variation on lipoprotein levels (hamely HDL)
and measures of atherosclerosis (carotid artery intima-media thickness), as well as the
ability to predict incident CHD in the large prospective ARIC study.
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Main Hypothesis/Study Questions:

1. To estimate the frequency distribution of CETP, HL, LPL and PON1 gene
variation in a population-based sample of whites and African-Americans.

2. In a race- and sex-specific manner, to evaluate the independent effect of CETP,
HL, LPL and PON1 gene variation on HDL cholesterol levels and carotid artery
IMT. These analyses will be carried out taking into account age, BMI and
additional covariates.

3. In a race- and sex-specific manner, to evaluate the ability of CETP, HL, LPL and
PONL1 gene variation to independently predict incident CHD. These analyses will
be carried out taking into account age, BMI, hypertension and diabetes status,
as well as lipid parameters.

4. In a race- and sex-specific manner, to evaluate whether alcohol use modulates
the independent effects of CETP, HL, LPL and PON1 gene variation on HDL
cholesterol levels and carotid artery IMT. These analyses will be carried out
taking into account age, BMI and additional covariates.

5. In a race- and sex-specific manner, to evaluate whether alcohol use modulates
the ability of CETP, HL, LPL and PON1 gene variation to independently predict
incident CHD. These analyses will be carried out taking into account age, BMI,
hypertension and diabetes status, as well as lipid parameters.



6. Data (variables, time window, source, inclusions/exclusions):

ARIC’s incident CHD case status will be the primary dependent variable. The usual
prevalent disease and missing data exclusion criteria will be used. Independent
variables include but are not limited to CETP, HL, LPL and PON1 genotype status and
traditional risk factors such as age, gender, BMI, plasma lipid levels, and smoking,
hypertension and diabetes status. Alcohol consumption will be defined by three
categories: non-drinkers, low-moderate drinkers (1-209 g/wk), and heavy drinkers (> 210
g/wk) for all race/gender groups, except African-American females who are defined by
only two categories (non-drinkers and low-moderate drinkers) due to the small number
of heavy drinkers for this particular race/gender group.
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