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ABSTRACT

The association of high density lipoprotein cholesterol

with cardiovascular risk factors among Korean adults

Choi Cheol-Won
Advisor: prof. Ryu So Yeon, MD., Ph.D.
Department of Health science

Graduate School of Chosun University

Objectives: The aim of this study was to investigate the relationship
between HDL cholesterol and systolic blood pressure, diastolic blood
pressure, HOMA-IR, and hsCRP in older 19 years adults who participated
in the 6th National Health and Nutrition Examination Survey (2015).
Methods: A total of 4,371 subjects (1,879 men and 2,492 women) were
defined as the final study subjects. The relationship between systolic
blood pressure, diastolic blood pressure, HOMA-IR and hsCRP according
to HDL cholesterol level was examined using Analysis of covariance
other confounding variables controlled.

Results: First, serum HDL cholesterol levels are as follows. In the men,
26.2% were in the <40 mg/dL group, 37.2% in the 40-49 mg/dL group,
22.9% in the 50-59 mg/dL group, 9.8% in the 60-69 mg/dL group and >
70 mg/dL The group was 3.8%. In women, 40.8% were in the <50 mg/dL
group, 29.1% in the 50-59 mg/dL group, 18.6% in the 60-69 mg/dL group,
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8.5% in the 70-79 mg/dL group and >80 mg/dL The group was 3.1%.
Second, In men, systolic and diastolic blood pressures were significantly
increased with increasing HDL cholesterol, and hsCRP was statistically
significant but HOMA-IR was not statistically significant. In women,
systolic blood pressure was significantly increased with increasing HDL
cholesterol, while HOMA-IR and hsCRP were significantly different, but
diastolic blood pressure was not statistically significant.

Conclusion: In this study, Increased HDL cholesterol levels increased
systolic and diastolic blood pressure in men and increased systolic blood
pressure in women. However, HOMA-IR and hsCRP did decrease or not
change with increasing HDL cholesterol. Studies on the relationship
between HDL cholesterol and cardiovascular risk factors and studies on

very high HDL cholesterol concentrations will be necessary.

Key Words: HDL cholesterol, SBP, DBP, HOMA-IR, hsCRP
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% HDL 29 2H2 938 52 32= 40 mg/dL UlﬂL o] 2} 50 mg/dL T
wro g RFsta 9Ja(NCEP-ATPII, 2001), $-dutete]l ¢ w& HDL ¥ 2H
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HDL ZdzeHE FA7 4S5 84 AFdse 9o AXL A 4
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2. SAHAL
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TEEYG, FFU2HE, TAAY, HDL 2@ 2~HE, LDL Fd 2HE, Aspartate
aminotransferase (AST), Alanine aminotransferase (ALT)+ Hitachi Automatic
Analyzer 7600-210 (Hitachi / JAPAN)S AR&3te] FFA2HEY SAAAYS €
HDL Z# ~e &3 LDL ZFe2HES F@ 00 A
(Homogeneous enzymatic colorimetric method), AST® ALTE =AU A3} s3]
HH(UV without P5P)H
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(International Federation of Clinical Chemistry, IFCC)
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3L, Matthews S©o] #|A]3F 7

Y

o7 =AY,
F 54 (ECLIA) S &=
Ap-g3te] W ejn g
ded W dF FEE ol&s
(Matthews %, 1985).
HOMA-IR =&% < (ulU/mL) * 35 &
C. A8 ¥4
A5e] BAAE 2 A4S 9lE) IBM SPSS version 180 TAIZZ 1S o] &
AL, AHEE AR AEE UrolA B4 ddidte] Ak 54 E
AAbe] tig Fxe NEet Mg v Fudy RFUARE AASA L Al o
2 9vha SALS JlolAlw Al % A8 AHEEsith HDL ZH2HEY %
< WA= <40 mg/dL, 40-49 mg/dL, 50-59 mg/dL, 60-69 mg/dL, =70 mg/dLo-2
39, o2 = <50 mg/dl, 50-59 mg/dL, 60-69 mg/dL, 70-79 mg/dL, >80 mg/dL
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T L HHH A 30g vl vho] 485% , A A EEA A vrgo] 70.1%, 18 A
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Table 1. General characteristics of the subject

(N=4,371)
Variable Category Total Men Women Vali;
N 4,371 1,879 2,492
Education <Primary school 907(20.8)  289(154)  618(24.8) <0.001
Middle school 455(10.4) 178(9.5) 277(11.1)
High school 1,521(34.8)  712(379)  809(32.5)
>College 1,488(34.0) 700(37.2) 788(31.6)
Household income Low 726(16.6)  282(15.0)  444(17.9)  0.035
Moderate low 1,061(24.0)  452(24.1)  599(24.0)
Moderate 1,249(28.6) 533(28.3) 716(28.7)
Upper 1,345(30.8) 612(32.6) 733(29.4)
Marital status With spouse 3,033(69.4) 1,354(72.1) 1,679(67.4) <0.001
No spouse 582(13.3) 121(64)  461(18.5)
Unmarried 756(17.3)  404(215)  352(14.1)
Current smoker(%)  Current smoker 732(16.7)  625(33.2) 107(4.3)  <0.001
Alcohol consumption Non-drinking 1,982(45.3)  505(26.8) 1,477(59.3) <0.001
<30 g/day 2,118(48.5) 1,136(60.5) 982(39.4)
>30 g/day 271(6.2) 238(12.7) 33(1.3)
Physical activity Low 3,066(70.1)  1,273(67.7) 1,793(72.0) 0.009
Moderate 1,157(26.5) 534(28.5) 623(25.0)
High 148(3.4) 72(3.8) 76(3.0)
EEEZ;?%Of Yes 33777)  16186)  176(71)  0.065
Diagnosis of
hypertension(%) Yes 969(22.2)  445(23.7) 524(21.0) 0.036
Age (year) 502¢164 5014168  50.3+161  0.679
BMI (kg/m?) 23.9+3.5 24.4+3.3 23535 <0.001
SBP (mmHg) 1184+16.9 121.0£151 116.5+17.8 <0.001
DBP (mmHg) 75.1+10.0  77.5+10.0 73.3£9.7  <0.001

Data were shown as N(%) or mean SD.

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure.
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2. A7 WA FAAAL A

dabe] A HAL Ay F o FEIFLS 103.0425.0 mg/dLol L, dEdL 80475
ulU/mLe|3ith. 85 AAd #d® FAHA A8 5 FFU2HELS 189.3435.3
mg/dL, S AW 160.2+134.6 mg/dL, HDL Zd ~H &S 474+11.4 mg/dL, LDL
ZUAHES 11424312 mg/dLoldth. ASTE 249+11.3 IU/Lel9a, ALTE
26.2+20.2 TU/Lel2th. hsCRP: 1.3+23 mg/Lolen HOMA-IRS 2.1+2.40]%)
=3

oqzte] HAHA A3 F FHIIFES 97.8+209 mg/dLol L, EHLS 7.8+56
ulU/mLo|3ith. % AAdd #d® FAHA A% 5 FFE2HES 19284359
mg/dL, T4 A2 11514744 mg/dL, HDL Z# 2~ &2 54.1+13.2 mg/dL, LDL
ZU2HELS 11514320 mg/dLoldth. ASTE 215+105 IU/LelRla, ALTE
18.3+15.3 TU/Lellth. hsCRPE 1.2422 mg/Loll o™, HOMA-IRS 2.0+1.90]%1
=3

T8 FZU2EE, $AAY, HDL FedxHE, AST, ALT, hsCRP,
HOMA-IRS Y k] frojgh xfol7b glla, 1<€d, LDL FH2H &S Fo

ZFol 7} gl th(Table 2).
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Table 2. Results of biochemical blood test of the subject

(N=4,371)
Variable Total Men Women p—value
N 4,371 1,879 2,492
FBG (mg/dL) 100.0+22.9 103.0£25.0 97.8+20.9 <0.001
Insulin (uIU/mL) 7.9+6.5 8.0£75 7.845.6 0.201
TC (mg/dL) 191.3+35.7 189.3+35.3 192.8+35.9 0.001
TG (mg/dL) 134.5+106.9 160.2+134.6 115.1£74.4 <0.001
HDL-C (mg/dL) 51.2+12.9 474+114 54.1+£13.2 <0.001
LDL-C (mg/dL) 114.7+31.7 114.2+31.2 115.1+32.0 0.344
AST (IU/L) 22.9+10.9 24.9+11.3 21.5+105 <0.001
ALT (IU/L) 21.7£18.0 26.2+20.2 18.3+15.3 <0.001
hsCRP (mg/L) 1.2+2.2 1.3£2.3 1.2+2.2 0.024
HOMA-IR 2.0+2.2 2124 2.0+1.9 0.034

Data were shown as N(%) or mean =SD.
FBG: fasting blood glucose, TC: total cholesterol, TG: triglyceride, HDL-C: high density

lipoprotein—cholesterol,

LDL-C:

low  density

lipoprotein—cholesterol,

AST:

aspartate

aminotransferase, ALT: alanine aminotransferase, hsCRP: high-sensitivity C-reactive protein,

HOMA-IR: homeostatic model assessment

Collection @ chosun

insulin resistance.
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B. HDL Ed2HE T 0 dFdgq4x9 54 Hu

1. 9x2 HDL S#d2HE & & 4dvty 54

w2e] HDL Z¥2HE FFol e dubd SAS vudgt 43 7 A5
el el A 32.0%, 33.8%, 285%, 38.9%, 32.4%= T zbo]lE K. a1(p=0.049),

TAHE Ful9AF el A 755%, 73.0%, 689%, 66.5%, 73.2% = +3E ApolE
HAHp=0.018). E3 FAAF= dAFA oA 37.1%, 325%, 30.9%, 26.5%,
465% % xS AolE HAiL(p=0.041), 37 Ht &3 AdFFS 30gold ol
A 97%, 11.4%, 14.4%, 14.1%, 31.1%= F3x9 Zol& R ATHp<0.001). Al A &5
2 =5 oA 2.8%, 43%, 2.8%, 81%, 1.4%= FxEeo ZolE H I (p=0.008),
T QAR T Feuks oAl 13.4%, 8.0%, 5.3%, 5.9%, 7.0%%2 2] 29|
5 BPom(p<0.001), G oA TS ekRbg oA 284%, 23.3%, 22.0%,
14.6%, 28.2% % H ¥ o] zFo]lZS B . tHp=0.003).

AHE L <40 mg/dLw& 52.7+15.6A41, 40-49 mg/dL+2 49.9+16.94], 50-59
mg/dLa" & 48.7+17.641, 60-69 mg/dLv"2 47.7+17.84], =70 mg/dLv"< 48.6+15.7
Az SAHCE {3 AolE RHUIL(p=0.001), ALDZFAFE LHE 255437
kg/m’, 24.7+33 kg/m’, 235+3.0 kg/m’, 23.1+2.6 kg/m’, 22.742.6 kg/m’= A%
o2 fogk AolE HATHP<0.001). FH71Ed¢E +HE=E 121.1+151 mmHg,
1207149 mmHg, 120.9+155 mmHg, 120.4+14.3 mmHg, 126.6£16.7 mmHg=Z %
ARoR fFo3t zolE HA(p=0.032), o471 ¢ FHZ 77.8+10.3 mmHg,
77.2+9.7 mmHg, 77.129.6 mmHg, 77.3£9.9 mmHg, 81.9+11.6 mmHg® SAX o=
frolgt AFolE B tH(p=0.004).

avtell WSFFES HDL ZH2HE T30 weha FX AolE Holx &k

t}H(Table 3).
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Table 3. Comparisons of general -characteristics according to HDL

cholesterol level in men

(N=1,879)
. HDL-C level(mg/dL) p-
Varlable <40 40-49 50-59 60-69 =70 value
N 493(26.2) 669(37.2) 431(22.9) 185(9.8) 71(3.8)
Education
<Primary school 88(17.8)  101(14.4) 62(14.4) 26(14.1) 12(16.9) 0.221
Middle school 49(9.9) 57(8.2) 47(10.9) 17(9.2) 8(11.3)
High school 157(31.8)  276(39.5) 177(41.1) 75(40.5) 27(38.0)
> College 199(405)  265(37.9) 145(33.6) 67(36.2) 24(33.8)
Household income
Low 80(16.2) 83(12.6) 74(17.2) 29(15.7) 11(15.5) 0.049
Moderate low 136(27.6)  156(22.3)  107(24.8) 39(21.1) 14(19.7)
Moderate 119(24.2)  219(31.3) 127(29.5) 45(24.3) 23(32.4)
Upper 158(32.0)  236(33.8) 123(28.5) 72(38.9) 23(32.4)
Marital status
With spouse 372(755)  510(73.0) 297(63.9) 123(66.5) 52(73.2) 0.018
No spouse 39(7.9) 45(6.4) 25(5.8) 9(4.9) 3(4.2)
Unmarried 82(16.6) 144(20.6) 109(25.3) 53(28.6) 16(22.6)
Smoking
Non-smoker 106(21.5) 179(25.6) 107(24.8) 51(27.6) 17(23.9) 0.041
Past smoker 204(41.4)  293(41.9) 191(44.3) 85(45.9) 21(29.6)
Current smoker 183(37.1)  227(32.5) 133(30.9) 49(26.5) 33(46.5)
Alcohol consumption
Non-drinking 177(35.9) 191(27.4) 102(23.7) 28(15.1) 7(9.9) <0.001
<30g 268(54.4)  428(61.2) 267(61.9) 131(70.8) 42(59.1)
>30g 48(9.7) 80(11.4) 62(14.4) 26(14.1) 22(31.0)
Physical activity
Low 367(72.4)  467(66.8) 288(66.8) 110(59.5) 51(71.8) 0.008
Moderate 122(24.8)  202(28.9) 131(30.4) 60(32.4) 19(26.8)
High 14(2.8) 30(4.3) 12(2.8) 15(8.1) 1(1.4)
Diagnosis of diabetes
Yes 66(13.4) 56(8.0) 23(5.3) 11(5.9) 5(7.0)  <0.001
No 427(86.6)  643(92.0) 408(94.7) 174(94.1) 66(93.0)
Diagnosis of
hypertension
Yes 140(28.4) 163(23.3) 95(22.0) 27(14.6) 20(28.2) 0.003
No 363(71.6)  536(76.7) 336(78.0) 158(85.4) 51(71.8)
Age (year) 52.7+15.6 49.9+16.9 48.7+17.6 47.7+17.8 48.6+15.7 0.001
BMI (kg/m®) 25.5+3.7 24.7£3.3 23.5£3.0 23.1+2.6 22.7+2.6  <0.001
SBP (mmHg) 121.1+151  120.7£149 120.9+155 120.4+14.3 126.6%16.7 0.032
DBP (mmHg) 77.8+10.3 77.2£9.7 77.1£9.6 77.3+9.9  81.9+11.6 0.004

All values are given as n (%) or mean * standard deviation.

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure.
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2. @7te] HDL Sd2HE T ©& A4

H2te] HDL ZFH2HE Fool wE A3 E vus 2% 5399 Ht
e <40 mg/dL o] 107.3+29.7 mg/dL, 40-49 mg/dL o] 102.6+23.2 mg/dL,
50-59 mg/dL o] 99.2+17.7 mg/dL, 60-69 mg/dL. 7| 101.2+25.0 mg/dL, >70
mg/dL °] 104.0+380 mg/dLZ HDL Z#2HZ F3d wal #93 2ojs B
A I(p<0.001), Sl&dL FHEZ 99+74 ulU/mL, 85+9.0 ulU/mL, 6.6+5.8 ulU/mL,
5.8+4.0 ulU/mL, 52+3.0 ulU/mL® HDL Z#2eHZ 3o wat Fo3k Ao]=
B oM (p<0.00), EFU2H=L R 18454373 mg/dL, 189.6+35.1 mg/dL,
190.2+34.3 mg/dL, 1945335 mg/dL, 200.2+29.6 mg/dL®Z HDL Zd2HZ +F
o wat Fo3 HolE BIHp<0.001). FAALLE  2364+1979 mg/dL,
151.1+102.9 mg/dL, 1205+712 mg/dL, 104.2+54.1 mg/dL, 106.9+59.6 mg/dL =
HDL Zd#zdHE FFo wet fFogk 2ol B (p<0.001), LDL F~HE2
T2 111.7+31.3 mg/dL, 118.8+29.9 mg/dL, 113.7+32.2 mg/dL, 109.6+31.8 mg/dL,
10154293 mg/dLZ HDL Fdz=HE FFo wat fFod AolE& now
(p<0.001), AST+ 8= 257+11.3 IU/L, 242+104 IU/L, 25.0+11.7 TU/L,
2384109 IU/L, 27.3+158 TU/LZ HDL ZF# =8 ZE 7o wet {23 Aols B
ATHpP=0.041). ALTE +¥=2 29.7+21.7 TU/L, 26.7+225 TU/L, 24.1+176 TU/L,
21.1£10.8 TU/L, 22.4+13.2 TU/LZ HDL ZF# 28 ZE FFo wet {23 Aols B
R I(p<0.001), hsCRP= wH¥Z 1.8+27 mg/L, 1.3+23 mg/L, 1.0£1.9 mg/L,
1.1£25 mg/L, 0.8+1.2 mg/LE HDL Z#2HZE F5d wgt #93F 2olE HS
°©m(p<0.001), HOMA-IRS ¥ & 27+22, 22+29, 1.7+2.3, 15£1.3 14+1.1=%
HDL Zd2HE 324 g 4938 zto]S 1.9 th(p<0.001)(Table 4).
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Table 4. Comparisons of results of biochemical blood tests according to

HDL cholesterol level in men

HDL-C level(mg/dL)

Variable Vzl;e
<40 40-49 50-59 60-69 =70

FBG (mg/dL) 107.3£29.7  102.6+23.2  99.2+17.7 101.2+250 104.0£38.0 <0.001

Insulin (uIU/mL) 9.9+74 85%9.0 6.6%5.8 5.8%4.0 52+3.0 <0.001

TC (mg/dL) 184.5£37.3  189.6+351 190.2+34.3 1945335 200.2+29.6 <0.001

TG (mg/dL) 236.4£197.9 151.1£102.9 1205+71.2 104.2+#54.1 106.9+59.6 <0.001

LDL-C (mg/dL) 111.7431.3  1188+29.9 113.7#32.2 109.6+31.8 101.5+29.3 <0.001

AST (IU/L) 25.7£11.3 242+104  25.0+11.7  238+109 273158  0.041
ALT (IU/L) 29.7£21.7 26.7£225 241176  21.1+£108 = 224+132 <0.001
hsCRP (mg/L) 1.8+2.7 1.3+2.3 1.0+£1.9 1.1+25 0.8+1.2 <0.001
HOMA-IR 2.7£2.2 22429 1.7£2.3 1.5+1.3 14+1.1 <0.001

FBG: fasting blood glucose, TC: total cholesterol, TG: triglyceride, HDL-C: high density
lipoprotein—cholesterol, LDL-C: low density lipoprotein—cholesterol, ~AST: aspartate
aminotransferase, ALT: alanine aminotransferase, hsCRP: high-sensitivity C-reactive protein,

HOMA-IR: homeostatic model assessment insulin resistance.
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3. 9l&e] HDL E#&HE sFo wE duty 54

oizte] HDL Zd2HE FFol e vy SA4& vug 234 usss2 i
shul ZJol el A 23.4%, 35.8%, 37.8%, 41.7%, 37.1%= ar
(p<0.001), 7} 252 49 oA 239%, 32.0%, 32.6%, 39.8%, 29.5% = 32
ztolE HP o™ (p<0.001), AEEH = Ak oA 67.9%, 67.7%, 68.5%,
60.7%, 69.2%% WFE] AFolE HATHP<0.001). =T+ & F A AAFS
30gold el Al 0.7%, 0.6%, 2.2%, 3.3%, 6.4%= T3] zto]lE B9 a1 (p<0.001).
MA TS =5 oA 29%, 3.3%, 1.9%, 4.7%, 51%= Fx9 Holgs Rt
(p=0.049). Fx=r ARG a3 oAl 11.0%, 54%, 3.7%, 3.3%, 1.3%=
o AolE HAIL(p<0.001), Y AP TS Zehek3 ho A 28.0%, 19.1%,
15.1%, 10.9%, 11.5%= 32 zfo]E& H A TH(p<0.001).

AHEE <50 mg/dLw2 54.6+15.341, 50-59 mg/dLv2 4871584, 60-69
mg/dLa" & 47.3+15.641, 70-79 mg/dLv"2 43.9+16.54], =80 mg/dLu" 44.9+15.7
Az SAACR fFold zeols BHAL(P<0.00D), ADFATE LEE 246+36
kg/m2, 23.243.4 kg/m2, 22.4+3.1 kg/m2, 21.9+3.1 kg/m2, 22.1+2.9 kg/m2= & A4
o2 {Fogt AolE HALH(p<0.001), TFH71E%S FHE 119.8417.9 mmHg,
1156+18.1 mmHg, 112.9+416.1 mmHg, 111.5+16.7 mmHg, 11594177 mmHg=Z %
Aoz Fo3 AolE HATH(P<0.001). Z3+ o|&rjdte THE=E 744+98
mmHg, 73.1£9.7 mmHg, 71.7£9.2 mmHg, 72.1+9.8 mmHg, 74.1+£11.3 mmHg= &
ARoR F23gk AolE R ATH(p<0.001).

axtell FlofF= HDL ZH2HE 5o wepbs EX9 Aol& Holx| %Sk

tHTable 5).

o
=
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Table 5. Comparisons of general -characteristics according to HDL

cholesterol level in women

(N=2,492)
Variable HDL-C level(mg/dL) p-
<50 50-59 60-69 70-79 >80 value
N 1,016(40.8)  724(29.1)  463(18.6) 211(8.5) 78(3.1)
Education
<Primary school 362(35.6)  136(18.8) 82(17.7) 26(12.3) 12(154)  <0.001
Middle school 12912.7)  85(11.7) 40(8.6) 16(7.6) 7(9.0)
High school 288(28.3)  244(33.7) 166(35.9) 81(38.4) 30(38.5)
> College 237(23.4)  259(35.8) 175(37.8) 88(41.7) 29(37.1)
Household income
Low 255(25.1)  103(14.3) 56(12.1) 18(8.5) 12(15.4) <0.001
Moderate low 253(24.9) 170(235)  118(25.5) 37(175) 21(26.9)
Moderate 265(26.1)  219(30.2) 138(29.8) 72(34.2) 22(28.2)
Upper 243(23.9)  232(32.0) 151(32.6) 84(39.8) 23(29.5)
Marital status
With spouse 690(67.9)  490(67.7)  317(68.5) 128(60.7) 54(69.2) <0.001
No spouse 239(235) 121(16.7) 70(15.1) 23(10.9) 8(10.3)
Unmarried 87(8.6) 113(15.6) 76(16.4) 60(28.4) 16(20.5)
Smoking
Non-smoker 927(91.2) 655(90.5)  417(90.1) 187(88.6) 66(84.6) 0.756
Past smoker 48(4.8) 38(5.2) 27(5.8) 13(6.2) 7(9.0)
Current smoker 41(4.0) 31(4.3) 19(4.1) 11(5.2) 5(6.4)
Alcohol consumption
Non-drinking 701(69.0) 392(54.1)  247(53.3) 108(51.2) 29(37.2) <0.001
<30g 308(30.3)  328(45.3)  206(44.5) 96(45.5) 44(56.4)
>30g 7(0.7) 4(0.6) 10(2.2) 7(3.3) 5(6.4)
Physical activity
Low 757(745)  510(70.4)  329(71.1) 151(71.6) 46(59.0) 0.049
Moderate 230(22.6)  190(26.3) 125(27.0) 50(23.7) 28(35.9)
High 29(2.9) 24(3.3) 9(1.9) 10(4.7) 4(5.1)
Diagnosis of diabetes
Yes 112(11.0) 39(5.4) 17(3.7) 7(3.3) 1(1.3) <0.001
No 904(89.0)  685(94.6)  446(96.3) 204(96.7) 77(98.7)
Diagnosis of
hypertension
Yes 284(28.0)  138(19.1) 70(15.1) 23(10.9) 9(11.5) <0.001
No 732(72.0)  586(80.9)  393(84.9) 188(89.1) 69(88.5)
Age (year) 54.6+15.3 48.7£158  47.3+156  439+165  449+157 <0.001
BMI (kg/m?) 24.6£3.6  23.2+3.4 22.4+3.1 21.9+3.1 22.1£2.9  <0.001
SBP (mmHg) 119.8+17.9 1156£181 112.9+16.1 1115+16.7 1159+17.7 <0.001
DBP (mmHg) 74.4£9.8  73.149.7 71.7+9.2 72.1+9.8 741+11.3  <0.001

All values are given as n (%) or mean * standard deviation.

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure.
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4. 99l HDL Z#H2HE F5Fo & dAdHA

o

oizte] HDL Zd&HE FFo wE AHAE vugt 23 F5ddo it
2 <60 mg/dL o] 102.9+25.6 mg/dL, 50-59 mg/dL -°] 96.4+18.2 mg/dL,
60-69 mg/dL °] 93.4+151 mg/dL, 70-79 mg/dL °] 90.7+9.4 mg/dL, >80
mg/dL o] 89.3+75 mg/dLE HDL ZdxHE S0 w2t F235k 2olE 2
I (p<0.001), ded2> ++ ¥EZE 93+6.7 ulU/mL, 7.4+4.8 ulU/mL, 6.2+4.1 ulU/mL,
6.2+4.1 ulU/mL, 5.9+3.8 ulU/mL%E HDL Zd2HE FFo uz} {3 Aol&

BAom(p<0.00l), FFHU2HE2> FEE 187.3+36.0 mg/dL, 192.3+35.1 mg/dL,
195.9+35.3 mg/dL, 205.5+32.0 mg/dL, 216.3+36.3 mg/dLE HDL Z#HX=HE
of we} fojgk zto]lE H A TH(p<0.001). A2 148.8+89.6 mg/dL, 102.6+54.3
mg/dL, 84.9+45.3 mg/dL, 76.7+39.6 mg/dL, 76.3£39.5 mg/dL= HDL ZdX~HZ
Fool el fo3k 2olE B3 (p<0.001), LDL S 2HE2 +E2 117.3+316
mg/dL, 1165+31.7 mg/dL, 111.7+329 mg/dL, 111.0#30.0 mg/dL, 105.4+36.0
mg/dL= HDL Ze&8E o wet Fo 8 2ol BATHp<0.001). ASTE= o
W2 224+11.6 IU/L, 20.9+9.9 IU/L, 20.9+10.2 TU/L, 20.0£7.1 IU/L, 21.6+8.0 IU/L
2 HDL ZF#2HE 3o wa 593 2olE B (p<0.0l), ALTE +H=
20.5+16.6 TU/L, 175+169 IU/L, 1644116 IU/L, 157+10.1 IU/L, 16.0+81 IU/L=
HDL Zd2d"HZE <o wat 793 ZolE H A i(p<0.001), hsCRPE= +H =
1.6£2.7 mg/L, 1.0+t1.9 mg/L, 0.8+t1.5 mg/L, 0.7+1.0 mg/L, 0.8£t1.8 mg/L%® HDL
FezeE 2ol wet Fod Aols HPon(p<0.001), HOMA-IRS ¥ =
2.5+25, 1.8+14, 15+1.1, 1.4£1.0, 1.3+092 HDL = xHE S wgt {93
zkol & B A THp<0.001)(Table 6).
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Table 6. Comparisons of results of biochemical blood tests according to

HDL cholesterol level in women

HDL-C level(mg/dL)

Variable Vzl;e

<50 50-59 60-69 70-79 =80
FBG (mg/dL) 102.9+256  96.4+18.2  93.4%15.1 90.7+9.4 89.3£75 <0.001
Insulin (uIU/mL) 9.346.7 7.4%4.8 6.2+4.1 6.2+4.1 59438 <0.001
TC (mg/dL) 187.3£36.0  192.3£35.1 1959+353 2055320 216.3£36.3 <0.001
TG (mg/dL) 148.8+89.6  102.6+54.3  849+453  76.7x396  76.3+39.5 <0.001

LDL-C (mg/dL) 117.3£31.6  1165+31.7 111.7#329 111.0£430.0 1054+36.0 <0.001

AST (IU/L) 22.4+11.6 209499  20.9+10.2 20.0£7.1 21.6+8.0  0.003
ALT (IU/L) 20.5£16.6 175+16.9 16.4£11.6 15.7+10.1 16.0£8.1  <0.001
hsCRP (mg/L) 1.6£2.7 1.0£1.9 0.8£1.5 0.7£1.0 0.8+1.8 <0.001
HOMA-IR 2.5£2.5 1.8+14 15+1.1 1.4+£1.0 1.3£0.9 <0.001

FBG: fasting blood glucose, TC: total cholesterol, TG: triglyceride, HDL-C: high density
lipoprotein—cholesterol, LDL-C: low density lipoprotein—cholesterol, ~AST: aspartate
aminotransferase, ALT: alanine aminotransferase, hsCRP: high-sensitivity C-reactive protein,

HOMA-IR: homeostatic model assessment insulin resistance.
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C. HDL Ed2dH &34 A8dAZE g #AA
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1. ¥ 2o HDL Zd# 24
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W 2te] HDL Zd 2H = dfvke] Hat wlue] Ay Gtk
2 A8, uSFE, HAS, ZSHHE BAS H9(Model 2), v Z 120.4+0.6
mmHg, 120.8+0.5 mmHg, 121.2+0.7 mmHg, 121.1£1.0 mmHg, 127.0+1.7 mmHg=
HDL ZFdzvHE FFod weE F71899 Adge 793 2oz At
(p=0.009). Model 204 &<, stF Hit d3e AHAL AALSs, Ty A
o 18 AR, A A FA S AST, ALTE F7F 24 4 9-(Model 3), &4
= 1197206 mmHg, 120.7+0.5 mmHg, 121.7£0.7 mmHg, 122.2+1.0 mmHg,
127.041.6 mmHg= HDL Zd#2HE Fwol W F57189%9 Hdwh o
ZFol 7k A ATHP=0.001). Model 3el4 &&HE%, T4AW, LDL Zd =HE, hsCRP
2 F7} BAZ A$Model 4), v+HE=Z 1188407 mmHg, 120.7+0.5 mmHg,
122.2+0.7 mmHg, 122.8£1.0 mmHg, 127.8£1.6 mmHg® HDL ZF# 2HZE FF0]
S/t E #5719 B AALE FosAl T tHp<0.001).

w2e] HDL ¥ 2HE o wE o7 dgtate] vt vjwe] A3, Fitgk
2 Model 2= 7 ZE 779104 mmHg, 77.2£0.4 mmHg, 77.110.5 mmHg, 77.31£0.7
mmHg, 81.7t1.2 mmHg® HDL Zd2HE 5o & olr|dstel Hifghe
93 zFol7t YA (p=0.004). Model 3& H=E 77.3+04 mmHg, 77.0+0.4
mmHg, 77.6:0.5 mmHg, 78.3+0.7 mmHg, 82.0t1.1 mmHg= HDL Z#d~HE
o W& olgrldste] F At fFolgh o]k A ATHP=0.001). Model 4= 4
= 76.6£04 mmHg, 77.1£0.3 mmHg, 77.9+0.5 mmHg, 78.8%£0.7 mmHg, 82.7+1.1
mmHg® HDL F#2HE FF0] S7lE5E o|er|dste] Adgs SAASE

ot Al 7kt vH(p<0.001)(Table 7).

Ll
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Table 7. Results of ANCOVA for blood pressures according to HDL

cholesterol level in men

HDL-C . . t ¥
level (mg/dL) Model 1 Model 2 Model 3 Model 4
SBP <40 121.1+0.7 120.4+0.6 119.7+0.6 118.8+0.7
40-49 120.7+0.6 120.8+0.5 120.7+0.5 120.7+£0.5
50-59 120.9+0.7 121.2+0.7 121.7+0.7 122.2+0.7
60-69 1204+1.1 121.1£1.0 122.2+1.0 122.8+1.0
=70 126.6+2.0 127.0+1.7 127.0+1.6 127.8+1.6
p-value 0.032 0.009 0.001 <0.001
DBP <40 77.8+0.5 77.9+04 77.3£0.4 76.6+0.4
40-49 772104 77.2+04 77.0+0.4 77.1+0.3
50-59 77.1+£0.5 77.1+£0.5 77.6+0.5 77.9+0.5
60-69 77.3+0.7 77.3+0.7 78.3%0.7 78.8+0.7
=70 81.9+14 81.7+1.2 82.0£1.1 82.7+1.1
p-value 0.004 0.004 0.001 <0.001

Values are Mean + Standard Error

Non adjusted.

“Adjusted for age, education, household income and marital status.

Adjusted for Model 2 plus smoking, alcohol consumption, physical activity, diagnosis of
N diabetes, diagnosis of hypertension, BMI, AST and ALT.

Adjusted for Model 3 plus FBG, TG, LDL-C and hsCRP.
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2. ¥7¢ HDL S#d2HE 5 ©1& HOMA-IRY
B H @
HDL Ze2HE 3o W2 HOMA-IRZS Hyt Hlwe] Ay, s
4, WEFE, MRS, AE4HE 243 4 9(Model 2), #HEE 2.7+0.1, 2.2+0.1,
1.7+0.1, 1.540.2, 1.4+0.32.2 HDL Zd28HE FFo w2 HOMA-IRS Hif gt
Frelgh Aozt A A THP<0.001).
Model 3, Model 4= HDL Z#d2HE FFo B2 HOMA-IRS Hi a2 7
Hqoz 5913k o]zt 91t (Table 8).

e

i)
o
’

e

Table 8. Results of ANCOVA for HOMA-IR according to HDL cholesterol

level in men

HDL-C level(mg/dL) Model 17 Model 2 Model 3° Model 4*
<40 2.7%0.1 2.7%0.1 2.310.1 2.1£0.1

40-49 2.2+0.1 2.2+0.1 2.120.1 2.2+0.1

50-59 1.7+0.1 1.7+0.1 2.0+0.1 2.020.1

60-69 1.5+0.1 1.5+0.2 2.0+0.2 2.1+£0.2

>70 1.4+0.1 1.4+0.3 1.9+0.3 2.1+0.3
p-value <0.001 <0.001 0.209 0.940

Values are Mean * Standard Error

Non adjusted.

“Adjusted for age, education, household income and marital status.

Adjusted for Model 2 plus smoking, alcohol consumption, physical activity, diagnosis of
; diabetes, diagnosis of hypertension, BMI, AST and ALT.

Adjusted for Model 3 plus TG, LDL-C and hsCRP.
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el HDL Ed2HE $Fo ©2 hsCRPY BT H

w
mk

o‘i

F2te] HDL Zel2HE 5o wE hsCRPoe] Hyt wlae] Ay Hfghe

B, wHFE, 7HrAS, 2EdHE BAT F-9-(Model 2), HE 1.840.1 mg/L
1 mg/L, 1.1£0.2 mg/L, 0.840.3 mg/L=® HDL =z 2HZ=

of W& hsCRP®] H g2 Fog zFol7F A ATHp<0.001).

Model 204 &9, aF B d3as HHAE AL E, G A, 18
AN, A AHFA S, AST, ALTE F7F BA A9(Model 3), +HE= 1.6+0.1
mg/L, 1.3£0.1 mg/L, 1.120.1 mg/L, 1.320.2 mg/L, 0.9+0.3 mg/L= HDL = 2~ H
E ool W hsCRPE Hwt gk ol gk xfo] 7t A thHp=0.004).

Model 3914 SA4AW, LDL Fd2HE, F5718¢, olr|dsts F7F »Ash
A$-(Model 4), ¥ =2 1.720.1 mg/L, 1.3£20.1 mg/L, 1.0£0.1 mg/L, 1.3£0.2 mg/L,
0.9+0.3 mg/L= HDL Fd 28 & 5ol W& hsCRPY Hd @2 SAASE #9
gk 2ol 7F A A THpP<0.001)(Table 9).

Table 9. Results of ANCOVA for hsCRP according to HDL cholesterol

level in men

HDL-C level(mg/dL) Model 17 Model 2 Model 3° Model 4*
<40 1.8+0.1 1.8+0.1 1.6+0.1 1.7+£0.1

40-49 1.3+£0.1 1.3+£0.1 1.3+0.1 1.3+£0.1

50-59 1.0£0.1 1.0£0.1 1.1+0.1 1.0£0.1

60-69 1.1+0.2 1.1+£0.2 1.3+0.2 1.3+£0.2

=70 0.8+0.1 0.8+0.3 0.9+0.3 0.9+0.3
p—value <0.001 <0.001 0.004 <0.001

Values are Mean + Standard Error

“Non adjusted.

“Adjusted for age, education, household income and marital status.

Adjusted for Model 2 plus smoking, alcohol consumption, physical activity, diagnosis of
diabetes, diagnosis of hypertension, BMI, AST and ALT.

Adjusted for Model 3 plus TG, LDL-C, SBP and DBP.
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4. 922 HDL Zd# 2 H

i
>
M
2
=
i

a9 H+ v

o{zte] HDL FdZ~EHE 50 vho] et mlae] Ay Fatgk
& A", WEFE, HAS ZEAHE B4 A 9(Model 2), EE 117.0+05
mmHg, 116.8+0.6 mmHg, 114.9+0.7 mmHg, 1155+1.0 mmHg, 119.2+1.7 mmHg=
HDL Zdz8E F3o we F5718949 HAdae Fols Aol7b Aot
(p=0.039).

Model 2014 ek, gt
oJazle, A A=A, AST, ALTE F7F 4% 4-9Model 3)= HDL =& 2=H
E 7o wE FH7199e] FaEke 793 Zolrt gl thH(p=0.113).

Model 3914 F&5d9, TA4A, LDL Fd2HE, hsCRPE F7F 2AS 4
(Model 4), ¥¥ =2 115.8+0.5 mmHg, 116.9+0.5 mmHg, 116.2+0.7 mmHg, 117.2+1.
mmHg, 121.141.6 mmHg® HDL F#Z=HE FFod wE F5718%] daae
EAHOE Fo] g AFol7b AATHP=0.023).

ojzte] HDL Sl =HE FFod o ojet7|dhate] Favue] A3 P
Model 2014 ¥ 2 73.9+0.3 mmHg, 73.3t04 mmHg, 72.0+0.4 mmHg, 72.9+0.7
mmHg, 745+1.1 mmHg® HDL Zd2HE 5o & olr|dtel Hirghe
e gk 2Fol7b A A TH(p=0.005).

Model 3, Model 4= HDL Z#2HE o mE o7 dde] Adae 79
& 2ol 7F A TH(Table 10).
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Table 10. Results of ANCOVA for blood pressures according to HDL

cholesterol level in women

HDL-C . . N ¥
level (mg/dL) Model 1 Model 2 Model 3 Model 4
SBP <50 119.8+0.6 117.0+0.5 116.3+0.5 115.8+0.5
50-59 115.6+0.7 116.8+0.6 116.9+0.5 116.9+0.5
60-69 112.9+0.7 114.9+0.7 115.7+0.7 116.2+0.7
70-79 111.5+1.1 115.5+1.0 116.6+1.0 117.2+1.0
>80 115.9+2.0 119.2+1.7 120.2+1.6 121.1£1.6
p-value <0.001 0.039 0.113 0.023
DBP <50 74.4+0.3 73.9+0.3 73.6+0.3 73.2+0.3
50-59 73.1+04 73.3+04 73.3£0.3 73.4+0.3
60-69 71.7+04 72.0+04 72.4+0.4 72.8+04
70-79 72.1+0.7 72.9+0.7 73.5%0.6 '73.9+0.6
>80 74.1+1.3 74.5%1.1 74.9+1.1 75.6+1.0
p-value <0.001 0.005 0.099 0.119

Values are Mean * Standard Error

“Non adjusted.

“Adjusted for age, education, household income and marital status.

Adjusted for Model 2 plus smoking, alcohol consumption, physical activity, diagnosis of
diabetes, diagnosis of hypertension, BMI, AST and ALT.
Adjusted for Model 3 plus FBG, TG, LDL-C and hsCRP.
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5. ©17¢] HDL E# 28 E sF°] & HOMA-IR4

B B

A%, B

N

ojzte] HDL ZFd 2% 5o W& HOMA-IR¥}S] it Blnl9
A&4HE 2AS F9(Model 2), #HE 2.4+0.1,

1.9£0.1, 1.7£0.1, 1.8+0.1, 1.7+0.2% HDL Z# X®HZ o] w2 HOMA-IRS 3
FIL G213 2ol 7 2 tHp<0.001).

Model 3914 A A" LDL Zd2~HE, hsCRPE F7F EAS ZH--(Model 4),
T2 21401, 1.9+0.1, 1.8+0.1, 1.9£0.1, 1.8+0.22 HDL Z2HZ 5o w2
HOMA-IR®| #H gk frolgh ko] 7k A A tH(p=0.039)(Table 11).

Table 11. Results of ANCOVA for HOMA-IR according to HDL cholesterol

level in women

HDL-C level(mg/dL) Model 1° Model 2 Model 3° Model 4*
<50 2.5%0.1 2.4+0.1 2.220.1 2.1+0.1

50-59 1.8+0.1 1.8+0.1 1.9+0.1 1.9+0.1

60-69 1.5+0.1 1.5+0.1 1.7+0.1 1.8+0.1

70-79 1.4+0.1 1.5+0.1 1.8+0.1 1.9+.01

>80 1.3+0.1 1.3+0.2 1.7+0.2 1.8+0.2
p-value <0.001 <0.001 <0.001 0.039

Values are Mean + Standard Error

“Non adjusted.

“Adjusted for age, education, household income and marital status.

Adjusted for Model 2 plus smoking, alcohol consumption, physical activity, diagnosis of
N diabetes, diagnosis of hypertension, BMI, AST and ALT.

Adjusted for Model 3 plus TG, LDL-C and hsCRP.
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6. 922 HDL EdXLHE Tl WE hsCRPS H+ ¥

ol

ojzte] HDL @ 2HE 7o wE hsCRPLS] At vlue] Az Hu gk oA
B, ASTFE, JFAS, AEAHE BAS A9Model 2), = 1.6+0.1 mg/L,
1.0£0.1 mg/L, 0.9+0.1 mg/L, 0.7+0.1 mg/L, 0.8+0.2 mg/L= HDL Zd ~HE =+
of W& hsCRP® g2 F9g 2Fol7F A A THp<0.001).

Model 204 &9, atF B d3s HHAF AALE, G ARG, 18
AN, A AFA S, AST, ALTE F7F BA A9-(Model 3), +HE= 1.5+0.1
mg/L, 1.0£0.1 mg/L, 0.9+0.1 mg/L, 0.840.1 mg/L, 0.9+0.2 mg/L= HDL = 2~ H
Z ool & hsCRPY H a2 ok 2Fo]7F A tH(p<0.001).

Model 3°4 &4A%, LDL FH2HE, +5718¢, o84S F7F »AS
A$-(Model 4), ¥¥ =2 15+0.1 mg/L, 1.0£0.1 mg/L, 0.9+0.1 mg/L, 0.7£0.1 mg/L,
0.8+0.2 mg/L= HDL ZF#28E Fo] mE hsCRPY Hir gt BA4oZ F9
gk zko]7F A A TH(p<0.001)(Table 12).

i

A

jas

Table 12. Results of ANCOVA for hsCRP according to HDL cholesterol

level in women

HDL-C level(mg/dL) Model 17 Model 2 Model 3° Model 4*
<50 1.6+0.1 1.6+0.1 1.5+0.1 1.5+0.1

50-59 1.0+0.1 1.0+0.1 1.0+0.1 1.0+0.1

60-69 0.8+£0.1 0.9+0.1 0.9+0.1 0.9+0.1

70-79 0.7£0.1 0.7£0.1 0.8+0.1 0.7£0.1

>80 0.8+0.2 0.8+0.2 0.9+0.2 0.8+0.2
p—value <0.001 <0.001 <0.001 <0.001

Values are Mean + Standard Error

“Non adjusted.

“Adjusted for age, education, household income and marital status.

Adjusted for Model 2 plus smoking, alcohol consumption, physical activity, diagnosis of
N diabetes, diagnosis of hypertension, BMI, AST and ALT.

Adjusted for Model 3 plus TG, LDL-C, SBP and DBP.

_27_

Collection @ chosun



ki
—~
[\
(e}
[y
o1
L
=2
%l_tl
&
ol
o
,
—_
©
=
©,
ox
tjo

oATE Al 67 gRAGGFERA 33
o= HDL Zu=HE T+ ©E €S, HOMA-IR, hsCRPQH HES &
olr oyt & ATl HDL ZFH2HE FFS Fwdte] AAWMFE HAT Fo
Hale A= HDL Zd2H &0 S/ 45 °
froletA F718k9laL, hsCRPE A4z 7
froletA] gokth oztelAE HDL Zd2H S0 71842 F27850e 247
o7 f98A 716, HOMA-IR¥} hsCRPE 938k o]S B A v o] 7]
dge AR Fo8tA &t}

dZ HDL Fd 8% A% 55 925 40 mg/dL w9, oIxk= 50 mg/dL W
o g BFea J(NCEP-ATPHI, 2001), o] 7]&e] w=w B a3 d3
HDL Zd2vHE F5& 9AoA <40 mg/dLTe 262%, 40-49 mg/dL<
37.2%, 50-59 mg/dLT< 22.9%, 60-69 mg/dLi2 9.8%, =70 mg/dLT< 3.8%0]
aL, ojzpo A <50 mg/dLT& 40.8%, 50-59 mg/dLi2 29.1%, 60-69 mg/dLa&
186%, 70-79 mg/dL& 85%, >80 mg/dLi& 3.1%% HDL Z#AHEo] ¥&
S FA s 262%, oAM= 408% AT o AXAE S U A ST F
¥ @8] A HDL Zdlzvl=d5olH, = ARlelA A HDL FH=HEE5S
el FHES BS w, 20019 326%, 60.1%, 20059 35.2%, 61.2%, 2007\
34.7%, 59.3% A tHLim &, 2011). ¥ 79 A3}z »E W A HDL Sd=HE=dE
o fFHEe] /M= 9da, HDL Fe2HE 5o molxa qthe 4 o

al
o we HDL Sdsdge Janans sgacgon s Eﬁ}i, o o]

HDL ZdX2HE S+ ]Qﬁ% o] A AA = TP AFA
(Gordon &, 1977l A A5 HixQow o #FAFE FalA HDL Zd2H

o] 49 Wit “Te FoxHE oleb: Adol AAHAY. HDL ZHiHEe
Z

rzAd A LuHT e FAsHES AARE FALHE 4% 15 2@
or, gdz, Fasirlsel ArMoradi %, 2014). £ FEA sl 43
el A4S el ASAANOE FAAE weFThn AArkKuvin 5,
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2003). HDL Zd2HEZ2 f842 we 3739 A4da4d3E Qg r o9 T2
sk A Q4o ZYd 93X S (Framingham risk score)®} ol Wi

ACC/AHA®] calculatordl = HDL Z#2zelEo] AEAAE PJAAZ 2§ o
A TH Winson 5, 1998; Stone %, 2014).

HIHAE e HDL 8 2~H =0
H Aol Cox HE Y= nds
A 9183 A HDL ZeEl2dHE 1 dadS H7Hdla, 449 HDL Z# 2~H
= T AEAAEHR 097, 95% CI 2= A0 AFEHR 0.99, 95%
CI 0.96-1.03)7 d#Ae] gl thH(Heida 5, 2016). & Aol = wl$- =2 HDL

rJ
ot
= 29
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Sl
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= o
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32
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ol
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e

T o
o
K
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=
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FY2HE 55 F2E 4 9+ Scavenger receptor class BI (SR-BDel &)
HDL e &HE o] S7sta Addde] AdS S7F A2 = Ao stk
SR-BI 7’5ol asw FdsHE 547 &4 HDL Sd2HE F59
Bdeolle Eeta AFAESe 9ido] Eobxvh= Aotk (Zanoni &, 2016). g
A Bzrs dozl Abgd HDL Z@l2~HE¢] £i CRP7} =2 750 AMEES

& S doZd 93o] ¢ =ohal sk tHCorsetti &, 2010). &= t&
Foll w=w vl & HDL =g &S 7B AAdA 54 Ad =7 &o}
AW ZH~HE g2 A9 @ d (Cholesteryl ester transfer protein, CETP)
S 2 A iz kel A wEkg 913 At A=z ol el o
W7l 2 4 ¢l HDL FdzHEdA ZAY=
lipoprotein, VLDL) Z#l=®HE A= Ad ko] #HAas 7FeAol Ui
CETPS] ZAgte] nAdA oz w& HDL ZH~HE F57 Ada4dse] 9
207 4 Aoka A Wilkins 5, 2014; Birgit 5, 2000). ol# @ o] f =
& HDL Z#H=HE% AdH4ds aFedse dAE dvEs 4 w3 Fa8

-

A

B Aol gFake] HDL Eel2vlE3 57188, olridste] dadAds o}
B A3 57199, olrldste] HtH HDL EdlaH &0l S7tde= S7tst
R FAACE Fofgt o7t AATHP<0.001). «1#e] HDL ZFd=vH =34 5
71gst, olbriEstel e dokd Ay F7IEske] HuHgS M w2(=

80 mg/dL) wellM 7HE =2 FH71E9Y #e BATHp<0.05). olrd e %
oAlA 7HE =2 olrIdst S EAARE FA

BN
I
N
N
2,
i
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09)
S
=)
Y
o
c
=
o
=t
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o2 frog Ael7h lATHp=0.119).
olx74#] =& HDL ZdlxeEo] A4S Lei7hA st 71de WEsiA e

AA = @3 vk AAZA AEE gl= 7131 3A, CETP qAAe] Foi7t
dstel Tk #d dvkal g ow(Davidson 5, 2006), kel F7het Y
HE 2 94 S7kekidth. =2 A7 St HEFS] AFs7E 3
Ha ZHE W FAo]Zo o] olFojxal ¥t Aol FHEH(Forrest T,

2008). &4, 4F3ld A (nitric oxide, NO) AA4HS A=38t= HDL Zd2HEZ9 53
S HDL Z#E2HEe & 2 d#34RE 5E4ot(Mineo 5, 2006). CETP Z3gto
2 13l HDL Fd&HE FX7F @43 dsste Aoz 48 ii(Nagano &,
2004), CETP #A3te] HDL Fdlz=dHE9 WIAE 7|sHdelE 424 + Ut
a9 tH(Gomaraschi &, 2014). NO°| A o] &&S FAAAFo=A WIAAE 7|5
FelEs FHetal, aE ¥ NO Aol dsks S7H7l= 3oz BRauHn
Xu &, 2013). olelgt 7|dS F&a] & uf =& HDL Zd=HEo] dste 7t
A

=

]

HDL =¥ 2H &3 HOMA-IRS #AAS dof 2 A3} P2 HOMA-IR®| H+t
He BAFoR FolshA &%ar(p=0.940), 1A HOMA-IRS] #Hit gt HDL 2
2EHE0] T/MEFE AP FAXCE Fo Aolrt AJTHP<0.05). A&
d Aol A= AF L TAALESTH A HDL Felz=v &350 e,
€do] VLDL ZF#d2HEZ3 HDL FH2HE9 tatapAo JdS =t (Lewis &,
1993). led2 VLDL E#H&HEC] Acgdoz #HHA Xst=s oAsiy, A
o523 & A (lipoprotein lipase, LPL)2] &A1& A =F3h= kg b} sfx|qt <l
a9 Aol A7IH el A FA A o] SUhet HDL 2d2H =9 5
g A o] WolAH A AL aiol ogh a7t F7FE o] apoA-19] wjAo] F7ty

A3t FE7F FHAaEHA Aok Aw A A FUte] we ojx A o=
HDL E#d=HE9 a7 vehvs ZAolal, HDL Edl&HES SdsHE o5
Fo] A% A " (Curtiss 5, 2006; Taniguchi 5, 2006). HDL Zd~HE 5
of we}A HOMA-IRS 23]8 w2 ZolA & A4S vetdla, HDL Sd =
Bl Zo] F7F stHA ol ALY o3k AfolE HolA gt =2 HDL Z# 2H
EA Aol AAE A B F fl}AAN FApe} oz A wlg- =2 HDL Z#l 2~
Hato] w9 2 golAE A AIFS Hol=A golE davt

v

fd
)
o
o
ofs
om X e

ol

HE o5

o
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HDL =@l =®HE3 hsCRPS #dAS dobd A3 2 hsCRPY a2

HDL ZdzHEo] S718a5 #astdal SAHeE Fog Aol7b A
(p<0.001), 4IAF hsCRP9] Hr gt E£3 HDL Zdl2H S0 7155 Asd
FAAFOZ fFost Zol7b AATH(p<0.001). hsCRP+= fA5@H AXZ AL,
THAESTS rdcte d5e ARE v, Ad8A |95 2 e A4
A-FAA q&S vhar shATHRIdker &, 2003). =3 AFHSS ARSI ER
A W] &g s AAsta, dae Wy 7w Wsket #Ee] vk
3FAtH(Sinisalo 5, 2000). AA3 ogxE o hsCRP, Zd2HE, Aoz
(lipoprotein), serum amyloid A, interleukin-6, & X A]Z~#]<l(homocystein)s S X

(

Pk A5 RS Aanade waste puel @ d7lA, hsCRP7E 4

HA 3l sk 7}1} e Gl o Fatetar sk thRidker 5, 2003). hsCRP7}F
A9, Fd, FEIG, AAEFA S, g9, HDL FezeE 9 FAAAEY JaadA
7F At d7(Nakanishi &, 2005)7F Atk th& dATolA = B 5 A
= hsCRP$} HDL Z#2=HE Atolo] F@aA7E glov, Wdsdeiyt & o A
+ hsCRP¢} HDL ZdlZ=®lE Alelo] &9 d#de] ot stk L ol fr=2 AW

23 Ao o8 d5wgo] el CRP7F S71ekal HDL e &=H o]
Hawy, BREGAE oleld WA TS gelrt #EEA Ferhal 53l
tHGuerrero %, 2003; Hak %, 1999). odx}o] hsCRP #H 3t HDL = 2~H Z0]
SEFE gAasiorr 7MY 2(=80 mg/dl) wolA molAE AES RIAT
1 o]%e] HDL Zd2HE FFiAe 2 A4S HdAs B doANes =
T 7] wiiEel % F7F A7 dad Aotk

2 AFdAE 2 A Al o A, &
B E32 SBP, DBP, HOMA-IR, hsCRP Ale]¢] zaAE Ayd &
o] 59 AHAAF gst7] g F7F A7 283 o E Asd

Te et olEdY vt AsE ol & 6}0:1, - 3=
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Sl A A7 o] FolA A b2 HDL ZdHl=HE &

1

o2 F57189h o]¢k71€ 9, HOMA-IR, hsCRPS] #AAZE AASdth=d o
?;l =

o
_?L
o,
0,
o
)
o
o
tt

eAHor HDL Zd=HE swo] S7Hdss daedM s 75719993 o<t
7RI, ARl M= FHIE kel S/ et HOMA-IR
hsCRP= HDL F#H2HEo]l 57k hashy sk glglth HDL 22 H

£3 APWAT AFacle] BAg] U AT L W ¥S HDL Fe2HE
=

B>

ol e Ao Fage] AT o
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V. 29 2 28

2 AFE Al 67] FRuAZGSERAF 3AAE(2015W) AR E g ow 3
Tk 194 oA AQS ez HDL Z2HE 50 wE =789 o7 d
¢, HOMA-IR, hsCRP99] #edd S ol izl st

F 4371 (A 11,8799, oA} 2492%)S & AT HF AFudez gosiad
t}. HDL #2283 7ol 02 F57189, o718 s, HOMA-IR, hsCRP¢}9]
HAE e 2 EARSTE SAT FHdA FRAREAS o] &3te] do}
L= e

AT 8 A9 ooy 2o

A4, d% HDL Zu2vHZ F5& datdA <40 mg/dLS 26.2%, 40-49
mg/dL2 37.2%, 50-59 mg/dLT2 22.9%, 60-69 mg/dLT< 9.8%, =70 mg/dL
& 3.8%0]aL, ool A <50 mg/dLTE 40.8%, 50-59 mg/dLT& 29.1%, 60-69
mg/dL2 18.6%, 70-79 mg/dL& 85%, >80 mg/dLo& 3.1%°]%)

E4, HDL Zd2HE $35 T8 #AHAUSTE nAS & dxo| A= HDL
ZH 2z Eo] TUHEFE FHVEYH oSS FAH R fFstA FUtst
91il, hsCRP+= BAIA 22 fog ztolE H A v HOMA-IRS &
aA] ekt O%X}Oﬂfﬂ-‘:— HDL Zd e Eo] T7Md4E £5718¢2 A=
frolet A =7kekel i, HOMA-IR¥} hsCRPE 93 2po]Z B A wt olghr|dgt
& FAASE FolstA st

HDL ZFd2HE T S7Md55s dalA s 571893 ojdrddde] &
7haL, ARl = FH71dske]l 7T 1Yy HOMA-IR# hsCRP+= HDL
ZHzHEo] FUHEFE At AY W gllth. HDL Zd2~dHE3 Ada43

A@decle] HEgel gk A ‘jx‘ m-§- £ HDL ZdH28E skl e A+

1l
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2 31 7 3

A48, A5y, el @3 dReld B HDL-2H~HEd% 498 9 1 8
Al FA: 1998 el A 2005 7FA] 370e] =Tl 7 F=AF
sto]. ti b7k o] 8F3] 2010;31(10):755-764.

o A EEEE A7 wE el A vhelsle®, QA et dekel 2010,

e dAEFEel ael ol AL 4T BHAEIEE A 01516(10):70

Ll
2L
il
Ll
o

34 - 7042

A3 olgl g, ¢ElvEl Aol EH xRN 7 AFAs Ao nX= 9
L= Bt g=akelr) s ek s AL 2012:13(5):2219-2231.

A9F, 183, A2 AIRAR APAARA] $F, FA, 257 FHAL
Teoke] WA, tie AR S A 1996;28(1):118-127

A ndsh-Iuy eEdd I9AA. 2007

Awe) 2R, S0 F2A) 2015

Are] s A Ay olar. 2017

A, 2015 AFEAIE AL 2016

Baik I, Shin C. Prospective study of alcohol consumption and metabolic
syndrome. Am J Clin Nutr 2008;87(5):1455-63.

Bergier ], Kapka-Skrzypczak L, Bilinski P, Paprzycki P, Wojtyta A. Physical
activity of Polish adolescents and young adults according to IPAQ: a
population based study. Ann Agric Environ Med 2012;19(1):109-15.

Birgit AL, Nordestgaard BG, Steffensen R. Jensen G, Tybjaerg—Hansen A.
Elevated HDL cholesterol is a risk factor for ischemic heart disease in
white women when caused by a common mutation in the cholesteryl ester
transfer protein gene. Circulation 2000;101(16):190 7-12.

Chrondis J. Relationship of blood pressure, serum cholesterol, smoking habit,
relative weight and ECG abnormalities to incidence of major coronary
events, final report of the pooling project. J Chronic Dis 1978;31(4):20
1-306.

Cohen JC, Wang Z, Grundy SM, Stoesz MR, Guerra R. Variation at the hepatic

_34_

Collection @ chosun



lipase and apolipoprotein AI/CIII/AIV loci is a major cause of genetically
determined variation in plasma HDL cholesterol levels. J Clin Invest 1994
;94(6):2377-84.

Corsetti JP, Ryan D, Rainwater DL, Moss A]J], Zareba W, Sparks CE.
Cholesteryl ester transfer protein polymorphism (TaglB) associates with
risk in postinfarction patients with high C-reactive protein and
high-density lipoprotein cholesterol levels. Arterioscler Thromb Vasc Biol
2010;30(8):1657-64.

Cut R, Iso H, Toyoshima H, Date C, Yamamoto A, Kikuchi S, Kondo T,
Watanabe Y, Koizumi A, Inaba Y, Tamakoshi A; JACC Study Group.
Serum total cholesterol levels and risk of mortality from stroke and
coronary heart disease in Japanese: the JACC study. Atherosclerosis 2007
;194(2):415-20.

Curtiss LK, Valenta DT, Hime NJ, Rye KA. What is so special about
apolipoprotein Al in reverse cholesterol transport? Arterioscler Thromb
Vasc Biol 2006;26(1):12-9.

D’Agostino RB Sr, Vasan RS, Pencina M]J, Wolf PA, Cobain M, Massaro JM,
Kannel WB. General cardiovascular risk profile for use in primary care:
the Framingham Heart Study. Circulation 2008;117(6):743-53.

Davidson MH, McKenney JM, Shear CL, Revkin JH. Efficacy and safety of
torcetrapib, a novel cholesteryl ester transfer protein inhibitor, in
individuals with below-average high-density lipoprotein cholesterol levels.
J Am Coll Cardiol 2006;48(9):1774-8]1.

Forrest MJ, Bloomfield D, Briscoe RJ, Brown PN, Cumiskey AM, Ehrhart ],
Hershey JC, Keller W], Ma X, McPherson HE, Messina E, Peterson LB,
Sharif-Rodriguez W, Siegl PK, Sinclair PJ, Sparrow CP, Stevenson AS,
Sun SY, Tsai C, Vargas H, Walker M 3rd, West SH, White V, Woltmann
RF. Torcetrapib-induced blood pressure elevation is independent of CETP
inhibition and 1s accompanied by increased circulating levels of

aldosterone. Br ] Pharmacol 2008;154(7):1465-73.

_35_

Collection @ chosun



Gomaraschi M, Ossoli A, Pozzi S, Nilsson P, Cefalu AB, Averna M,
Kuivenhoven JA, Hovingh GK, Veglia F, Franceschini G, Calabresi L.
eNOS activation by HDL is impaired in genetic CETP deficiency. PLoS
One 2014;9(5):€95925.

Gordon T, Castelli WP, Hjortland MC, Kannel WB, Dawber TR. High density
lipoprotein as a protective factor against coronary heart disease. The
Framingham Study. Am ] Med 1977;62(5):707-14.

Gordon DJ, Probstfield JL, Garrison R]J, Neaton JD, Casteli WP, Knoke JD,
Jacobs DR Jr, Bangdiwala S, Tyroler HA. High density lipoprotein
cholesterol and cardiovascular disease. Four Prospective American Studies.
Circulation 1989;79(1):8-15.

Guerrero-Romero F, Rodriguez-Moran M. Relation of C-reactive protein to
features of the metabolic syndrome in normal glucose tolerant, impaired
glucose tolerant, and newly diagnosed type 2 diabetic subjects. Diabetes
Metab 2003;29(1):65-71.

Hak AE, Stehouwer CD, Bots ML, Polderman KH, Schalkwijk CG, Westendorp
IC, Hofman A, Witteman JC. Associations of C-reactive protein with
measures of obesity, insulin resistance, and subclinical atherosclerosis in
healthy, middle-aged women. Arterioscler Thromb Vasc Biol 1999
;19(8):1986-91.

Heida KY, Koster MP, Franx A, Veerbeek JH, Westerink J, Bots ML, Spiering
W, SMART Study Group. Relationship between recurrent miscarriage and
early preterm delivery and recurrent events in patients with manifest
vascular disease: The SMART study. Eur ] Prev Cardiol 2016;23(5):
486-92.

Hiratsuka N, Yamada C, Mitsuhashi T, Inabe F, Araida N, Takahashi E.
Significance of high HDL cholesterol levels in Japanese men with
metabolic syndrome. Intern Med 2011;50(19):2113-20.

Hobbs FD. Type-2 diabetes mellitus related cardiovascular risk:New options for

interventions to reduce risk and treatment goals. Atheroscler Suppl 2006

_36_

Collection @ chosun



;7(4):29-32.

Kim BJ, Kim BS, Kang JH. Alcohol consumption and incidence of metabolic
syndrome in Korean men: A 3-year follow—up study. Circ J 2012;76(10):
2363-71.

Kuvin JT, Karas RH. The effects of LDL reduction and HDL augmentation on
physiologic and inammatory markers. Curr Opin Cardiol 2003;18(4):
295-300.

Lamarche B, Després JP, Moorjani S, Cantin B, Dagenais GR, Lupien PJ.
Triglycerides and HDL-cholesterol as risk factors for ischemic heart
disease: Results from the Quebec cardiovascular study. Atherosclerosis
1996;119(2):235-45.

Lewis GF, Uffelman KD, Szeto LW, Steiner G. Effects of acute
hyperinsulinemia on VLDL triglyceride and VLDL apoB production in
normal weight and obese individuals. Diabetes 1993;42(6):833-42.

Lim S, Shin H, Song JH, Kwak SH, Kang SM, Won Yoon J, Choi SH, Cho SI,
Park KS, Lee HK, Jang HC, Koh KK. Increasing prevalence of metabolic
syndrome in Korea: the Korean National Health and Nutrition Examination
Survey for 1998-2007. Diabetes Care 2011;34(6):1323-8.

Lozano JV, Pallarés V, Cea-Calvo L, Llisterri JL, Fernandez-Pérez C,
Marti-Canales JC, Aznar J, Gil-Guillén V, Reddén J, Investigators of the
PREV-ICTUS Study. Serum lipid profiles and their relationship to
cardiovascular disease in the elderly: the PREV-ICTUS study. Curr Med
Res Opin 2008;24(3):659-70.

Madsen CM, Varbo A, Nordestgaard BG. Extreme high high-density lipoprotein
cholesterol is paradoxically associated with high mortality in men and
women: two prospective cohort studies. Eur Heart ] 2017;38(32): 2478 -
2486.

Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, Turner RC.
Homeostasis model assessment: insulin resistance and beta—cell function

from fasting plasma glucose and insulin concentrations in man.

_37_

Collection @ chosun



Diabetologia 1985;28(7):412-9.

Mineo C, Deguchi H, Griffin JH, Shaul PW. Endothelial and antithrombotic
actions of HDL. Circ Res 2006;98(11):1352-64. Review.

Moradi H, Streja E, Kashyap ML, Vaziri ND, Fonarow GC, Kalantar-Zadeh K.
Elevated high-density lipoprotein cholesterol and cardiovascular mortality
in maintenance hemodialysis patients. Nephrol Dial Transplant 2014; 29(8):
1554-62.

Nagano M, Yamashita S, Hirano K, Takano M, Maruyama T, Ishihara M,
Sagehashi Y, Kujiraoka T, Tanaka K, Hattori H, Sakai N, Nakajima N,
Egashira T, Matsuzawa Y. Molecular mechanisms of cholesteryl ester
transfer protein deficiency in Japanese. ] Atheroscler Thromb 2004;11(3):
110-21.

Nakanishi N, Shiraishi T, Wada M. Association between fasting glucose and
C-reactive protein in a Japanese population: the Minoh study. Diabetes
Res Clin Pract 2005;69(1):88-98.

National Heart Lung and Blood Institute. Executive Summary of the third report
of the National Cholesterol Education Program(NCEP) Export Panel on
Detection, Evaiuation and Treatment of High Blood Cholesterol in Adults.
JAMA 2001;285(19):2486-97.

Norata GD, Pirillo A, Catapano AL. Modified HDL: biological and
physiopathological consequences. Nutr Metab Cardiovasc Dis 2006;16(5)
:371-86.

Ridker PM, Bassuk SS, Toth PP. C-reactive protein and risk of cardiovascular
disease: Evidence and clinicial application. Curr Atheroscler Rep 2003
;5(5):341-9.

Ridker PM. Clinical application of C-reactive protein for cardiovascular disease
detection and prevention. Circulation 2003;107(3):363-9.

Sinisalo J, Paronen J, Mattila KJ, Syrjala M, Alfthan G, Palosuo T, Nieminen
MS, Vaarala O. Relation of inflammation to vascular function in patients

with coronary heart disease. Atherosclerosis 2000;149(2):403-11.

_38_

Collection @ chosun



Stone NJ, Robinson JG, Lichtenstein AH, Bairey Merz CN, Blum CB, Eckel RH,
Goldberg AC, Gordon D, Levy D, Lloyd-Jones DM, McBride P, Schwartz
JS, Shero ST, Smith SC Jr, Watson K, Wilson PW; American College of
Cardiology/American Heart Association Task Force on Practice Guidelines.
2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce
atherosclerotic cardiovascular risk in adults: a report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines. J] Am Coll Cardiol 2014;63(25 Pt B):2889-934.

Taniguchi CM, Emanuelli B, Kahn CR. Ronald Kahn. Critical nodes in signaling
pathways: insights into insulin action. Nat Rev Mol Cell Biol 2006;7 (2):
85-96.

WHO. Preventing Chronic Disease: Vital investment. 2005.

WHO. The top 10 causes of death, 2017. http://www.who.int/mediacentre/
factsheets/fs310/en/

Wilkins JT, Ning H, Stone NJ, Criqui MH, Zhao L, Greenland P, Lloyd-Jones
DM. Coronary Heart Disease Risks Associated with High Levels of HDL
Cholesterol. ] Am Heart Assoc 2014;3(2):e000519.

Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB.
Prediction of coronary heart disease wusing risk factor categories.
Circulation 1998;97(18):1837-47.

Xu S, Liu Z, Liu P. HDL cholesterol in cardiovascular diseases: the good, the
bad, and the ugly? Int J Cardiol 2013;168(4):3157-9.

Zanoni P, Khetarpal SA, Larach DB, Hancock-Cerutti WEF, Millar JS, Cuchel M,
et al. Rare variant in scavenger receptor BI raises HDL cholesterol and

increases risk of coronary heart disease. Science 2016;351(6278): 1166-71.

_39_

Collection @ chosun



	Ⅰ. 서론
	Ⅱ. 연구 방법
	A. 연구 대상
	B. 조사변수
	C. 자료 분석

	Ⅲ. 연구 결과
	A. 연구대상자의 일반적 특성 및 혈액검사 분포
	B. HDL 콜레스테롤 수준에 따른 연구대상자의 특성 비교
	C. HDL 콜레스테롤과 심혈관질환 위험인자와의 관련성

	Ⅳ. 고찰
	Ⅴ. 요약 및 결론
	참고문헌


<startpage>11
Ⅰ. 서론 1
Ⅱ. 연구 방법 4
 A. 연구 대상 4
 B. 조사변수 5
 C. 자료 분석 6
Ⅲ. 연구 결과 8
 A. 연구대상자의 일반적 특성 및 혈액검사 분포 8
 B. HDL 콜레스테롤 수준에 따른 연구대상자의 특성 비교 12
 C. HDL 콜레스테롤과 심혈관질환 위험인자와의 관련성 20
Ⅳ. 고찰 28
Ⅴ. 요약 및 결론 33
참고문헌 34
</body>

