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Objective: Alcohol intake has been found to be associated with high-density lipoprotein (HDL) cholesterol. However, the
association of alcohol intake with HDL cholesterol subclasses is unclear. Therefore, this study was conducted to determine
the association between alcohol intake and HDL cholesterol subclasses among Koreans.

Methods: This study included in 1,101 healthy Koreans (men: 765, women: 336) who underwent health check-up at
two hospitals in the Korean Cancer Prevention Study 2 (KCPS2). The amounts of alcohol intake were classified into 4
groups: non-, light, moderate, and heavy drinkers (0, <12.5, 12.5-49.9, and >50.0 g/day, respectively). The proportions
of HDL cholesterol subclasses were measured after subclasses were identified by 4-30% gradient gel electrophoresis. Multiple
regression models were used to estimate regression coefficients after multivariate adjustments.

Results: The concentration of HDL, HDL2 and HDL3 significantly increased with increasing amount of alcohol intake.
After adjusted for age, body mass index (BMI), waist and smoking status, alcohol consumers of <12.5 g/day, 12.5-49.9 g/day
and more than 50.0g/day showed significant positive associations with HDL, HDL2 and HDL3 concentration when compared
to non-alcohol drinkers in men. In particular, The strongest positive associations were obtained with HDL2b and HDL3c.
Conclusion: HDL2 and HDL3 were significantly associated with increasing amount of alcohol intake in Koreans. In particular,
HDL2b among HDL2 and HDL3c among HDL3 showed the strongest positive association with increasing amount of alcohol
intake.
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4-30% polyacrylamide non-denaturation gradient gel (LPE
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Table 1. The characteristics of the study population

Characteristics (N'\=/|7625) 2/’11/:?36(;
Age, years 47.7£10.8 43.5+£10.9
Body mass index, ka/m? 247428 22.613.2
Total Cholesterol, mg/dL 194.2+33.0 183.9+34.2
Triglyceride, mg/dL 145.9+94 .2 91.9451.5
Waist circumference, cm 87.1£7.9 75.9491
Alcohol intake, g/day 21.0+281 5.5+12.5
LDL cholesterol, mg/dL 119.8+29.6 107.1£29.0
HDL cholesterol, mg/dL 49.1+10.6 59.6+14.3
HDL2a, % 20.9+1.2 21.01.6
HDL2b, % 36.0£3.4 38.4+£3.7
HDL3a, % 16.7£1.2 16.2£1.2
HDL3b, % 11.2£1.3 10.4+1.4
HDL3c, % 15.2+2.4 14142 .3
HDL2a, mg/dL 10.3+2.3 12.5+£3.2
HDL2b, mg/dL 17.8+4.8 23.1+6.8
HDL3a, mg/dL 8.1£1.7 9.612.2
HDL3b, mg/dL 54411 6.1+£1.3
HDL3c, mg/dL 7.4+£19 8.312.1
Smoking status

Current smokers 49.41% 6.85%

Ex-smokers 33.07% 2.98%

None smokers 17.52% 90.18%

HDL: high density lipoprotein, LDL: low-density lipoprotein.

103 participants in men and 155 participants in women have missing for alcohol intake

MeantSD

8.8-9.7 nm; HDL2b, 9.7-12.2 nm®
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Table 2. Correlations between high—density lipoprotein (HDL) subclasses levels and basic variables in men

(%) (mg/dL)

HDL2a HDL2b HDL3a HDL3b HDL3c HDL2a HDL2b HDL3a HDL3b HDL3c
Alcohol intake, g/day -0.039 0.123* -0.086* -0.123*-0.047 0069 0.108* 0.049 0.002 0.030
Fasting Blood Sugar, mg/dL  0.006 -0.096* 0066  0.133* 0.029 -0.038 -0.065 -0.018 0.037 -0.010
Systolic blood pressure, mmHg 0.004 -0.041 -0.030  0.042 0.051 0.113%* 0.083% 0.111* 0.141% 0.127*
Total Cholesterol, mg/dL 0.087* -0.132* 0.069  0.095* 0.058 0.1977 0.010% 02177 0.237" 0.188"
Triglyceride, ma/dL -0.046 -0.217" -0.000  0.243" 02017 -0.291" -0.303" -0.301" -0.155" -0.116*
LDL cholesterol, mg/dL 0.134% -0.141* 0.176" 0.080* 0.003 0.077* -0.023 0.111* 0.097* 0.043
HDL cholesterol, mg/dL -0.041 03257 -0.3327 -0306" -0.111 09637 0936" 09437 08237 0.756*
Adjusted for age, BMI, waist and smoking status
HDL: high density lipoprotein, LDL: low-density lipoprotein
*. P value <0.05
T P value €<0.0001
Table 3. Correlations between high—density lipoprotein(HDL) subclasses levels and basic variables in women

(%) (mo/dL)

HDL2a HDL2b HDL3a HDL3b HDL3c HDL2a HDL2b HDL3a HDL3b HDL3c
Alcohol intake, g/day 0.144 0030 -0.097 -0.066 -0.091 0.189* 0123 0127 0113 0058
Fasting Blood Sugar, mg/dL ~ -0.073 -0.019 -0.025 0.057 0072 0.002 0.021 0.023 0.059 0.064
Systolic blood pressure, mmHg 0.094 -0.010 0.066 0.113 -0.017 0.175%* 0.101  0.176* 0.203* 0.106
Total Cholesterol, mg/dL -0.095 -0.048 -0.021 0040 0.151* 02977 0285+ 03807 03947 0.403"
Triglyceride, ma/dL -0.026 -0.342" 0.171* 03547 0.286" -0.331" -0.403" -0.331" -0.183* -0.141
LDL cholesterol, mg/dL -0.078 -0.192* 0.172* 0.189* 0.196" -0.059 -0.098 0.025 0.089 0.096
HDL cholesterol, mg/dL 0.019 0281+ -0.314" -03317 -0.127 09257 0936" 09597 0.818" 0.778"

Adjusted for age, BMI, waist and smoking status

HDL: high density lipoprotein, LDL: low-density lipoprotein
*. P value <0.05

T P value <0.0001
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Table 4. Regression analysis between alcohol intake and high—density lipoprotein (HDL) subclasses levels (mg/dL) in men

alcohol consumption (g/day)

- >
N=C1)02 1\25650 %22%%9 l_\15=%2 #for trend R AR?
HDL unadjusted 0.0 2.8 2.1 3.9 0.0670 0.0102 A
adjusted 0.0 3.2 3.9 6.7 <0.0001 0.1369 '
HDL2 unadjusted 0.0 1.1 0.7 2.1 0.1133 0.0068 0.0215
adjusted 0.0 1.4 1.9 4.0 <0.0001 0.1411 ’
HDL2a unadjusted 0.0 0.8 04 0.9 0.1530 0.0155 564
adjusted 0.0 0.8 0.7 14 <0.0001 0.1378 '
HDL2b unadjusted 0.0 04 0.3 1.3 0.1072 0.0052 0.0207
adjusted 0.0 0.6 1.1 26 <0.0001 0.1390
HDL3 unadjusted 0.0 1.7 14 1.7 0.0480 0.0176 e
adjusted 0.0 1.8 2.0 2.7 <0.0001 0.1054 ’
HDL3a unadjusted 0.0 0.7 0.3 0.6 0.2519 0.0195
. 0.0232
adjusted 0.0 0.6 0.6 1.0 0.0003 0.1400
HDL3b unadjusted 0.0 0.6 04 0.5 0.1601 0.0300 0.0293
adjusted 0.0 0.6 0.5 0.7 0.0012 0.0941
HDL3c unadjusted 0.0 0.5 0.7 0.6 0.0071 0.0131 Q6T
adjusted 0.0 0.6 09 1.0 <0.0001 0.0691 '
Adjusted for age, BMI, waist and smoking status
30 30
~ %5 2
% 20 <.>_____/.\____.i—----(l> ié, 20 <>--__-_<.>.____:.'_'___.:>
5 10 * Age<sh (n=684) E 1 - <~ BMI<25 (n=687)
g 10 ~H-AgezS0 (n=417) g 10 -=-BMI225 (n=414)
T 5 P for interaction>0.05 T 5 P for interaction>0.05
0 0
0 <126 125-499 =500 0 <12.5 12.5-499 250.0
Alcohol intake (g/day) Alcohol intake (g/day)
30 30
25 25
g 20 ¢ < M : % 20 @ M <>____..-<l>
E g—H I""_-. E 15 —N "
fl 19 o Waist<85 (n=549) ﬁ 0
% 12 P for interaction>0.06 T flalstEi s % 5 P for interaction>0.05 -i-:;ti:;ﬁif;:: )
0 0
0 <125 125499 >50.0 0 <125 125499 250.0
Alcohol intake (g/day) Alcoholintake (g/day)

Fig. 1. HDL2b (mg/dL) differences according to age, BMI, waist and smoking status. All figures are adjusted for sex, age,
BMI, waist and smoking status except relevant variable.
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