e Rrels]A): Al 16 A A3 £ 2007 oo N0

gl oA o] AR ofstel] T3t o|ISRIALEA|
EZ Non-HDL Zd|~HZ %] ]9

2 FRelu) e g Ieks) | Rulo] eelcl A, Aot wslesta s

AW AP, ol upsta e e, epishag el ikl
oI7Iz- =3 - 2YE - FYS - M - XAES2 - FEY - - 0ldE - - okRE

Non-HDL Cholesterol as a Risk Factor of Metabolic Syndrome in Korean Women

Ki-ho Lee"™™", Jung-cheon Son™", Bum-taek Kim"", Byum-Hee Choi"”, Jung Sun Hye",
Choong Keun Cha™, Joon-young Choi*”, Young-jin Lee™", Youhern Ahn"™"*""

Pochon Cha Univ. Gangnam Cha Hosp. Dept. of Family Medicine’, Biomedical Center ,
Yonsei Univ., Research Institute of Aging Science  , Eulji Hosp. Dept. of Family Medicine’
Ajou Univ. Hosp. Dept. of Family Medicine" , Hangyang Univ. Hospital, Dept. of Endocrinology

o [e]
i =

©371Z: Non-HDL-C2 oFEA | (apolipoprotein) BE A Aghils: 557 29k 4= glowm, A1zt slol]
o8t ApES oiFBhe el 783+ AEE A8 < Sirke Aol otk & e AR it Ane
A7) 3L = non-HDL-Co| thAs9=r-2] ol3le]] thah 917] e/lo® sl 5 o= HERIAE v A
2 ot Azt vlazsie] FAY FHog AlREEgct

g 20041 197E] 20061 79704 AN FRE AR el WA oA AR s11Ee e
sllel. WdAHES NCEP-ATPII 71 9! IDF 7ol v} tilg$to] Qe w3t Sl o 2psie] 2474
ol At e weEe] Xjol 5 T vlazsiglon, it T30 ofhel] tikk S13E A4S flal 2RI
g 37AE w3l A ok AEEe] A RS 2AkIich

Zat F A7 A 51175 NCEP-ATPII 7Iol] ulel thAls3=rol] rali= thdR= 5578(10.76%), IDF
71l 2l tAlgStoll el Vs 4478(8.61%) 2 LRk NCEP-ATPII 715 -8 Al thAlg=oll
ik 913 egle g zgsh= felRt AU Aie 1387t =2 TAIHE TGHDL BlE, TG, Apo B/Apo
AM]E, TC/HDL H|E; HDL-C, ApoB, non-HDL-C B Apo A;°]|9lex, IDF 7]Foll uhg ti} S35 o2k 918
27} 7k At folst S 25 AU AE= TG, HDL-C 3 TG/HDLERHSIEE ) =2 $541) o]
9irk. Non-HDL-C9] 2|4 35-9)74(< 122 mg/dL)} v|sz8h Zoh 35-9174> 151 mg/dL)2] NCEP-ATPII 7|5 ol
A Z35E olgholl ik BAgEl A f193E 4.005 (95%C.L: 1.151-13.939) 2 §-2] s1).ou); IDF 7I5s 283
7ol A feldel gladck

A= U g=odgelX] IDF 71 B! NCEP-ATPII 715 Eroll] S50 vig$2] olhol] thall =5l
Zol gjgeole g Z83l= AR+ HDL-C, TG/HDL B|E 9 TG %I}k Non-HDL-C2 NCEP-ATPII 15k
715 vl tisle] S3HoR frof3l 913 e9leR B4 F9lor) HDL, TG. ApoB ¢} 7o) 712e] A
A A diat A2l vlAE 918 o] Uik 3% it R WA ofide B ohde® @)
o] FAE vl S 22 aERIAES AYs] ARt A7t etk

ZAIEH0]: Metabolic syndrome, HDL-cholesterol, Non-HDL-cholesterol, Apolipoprotein B, Risk factor

DWANRE o]7]1%, AZAl 7T A4k 605 A 7=l 71 oJstal, wlo] 2wt A Al
Tel: 02)2191-3910, Fax: 02)2191-3914, E-mail: malaux @paran.com, Mobile: 010-8676-2686

- 102 -



— gk oA o] tHAS T olglol]l thdt ¢lIEIZtEA FF Non-HDL ZEIZHIE %19 29 —

M B

Achuby} Hadslo] g3} Azl gt E=E 47}
3 ] AUE Aok %ﬂ]*ﬂ]%low—densuy lipoprotein;
LDL-O)& FFo2 Z4slar gek” a2 23 o] 24
B Az 9 wighol] otk AEE A3 AEEA W] 1EE
Al Za| 48 E(non-high-density lipoprotein cholesterol;
non-HDL-Cyoll tsk 177} 24402 olol g} Non-
HDL-C 35 o5 3l FAA M (wriglyceride; TG) 552} ]
glo] & Z#|~H|E(total cholesteol; TC)J/]- e Akl Zal~
HEAHDL-0) 2] Xjo}Z ARslo] & = ik whzhr] o Z2:2- v

= A8 EWEsks el 7‘]]' 2 = L P Rt L
E(IDL, TU5E A <hl(intermediate- density lipoprotein;
IDL), ZAUE A=tYvery-low-density lipoprotein; VLDL,
Ak (a) (Lipoprotein(a))Soll Al Z@l2~HlE 3
g BF A § ek? o9} Aasle] LDL-CI=
70 non-HDL-C9] S5 HAsh= Zlo] AldaA| A3k
o] 1Y% A7} x| 5ell Mt 583 = ok Aljte] gL
S5O SAPA) FE Adlol ) BuisE wh A
AgE A Agelde] Adgel Ui oA
non-HDL-CE H-43F odg7h= AB glg) o " uHx}w
-?‘:"'-«'1'4 o|gk ojRele] HuAdE B4 AhsE K%
4°]‘I] 53] Tliell#12] non-HDL-Cell thdl A= 7‘4
3k LEH"]‘;]' E o7 LDLE Hgksto] =23 A A

A= 3 9)E non-HDL-Co] thAl S35 olsle] 9]
o x}zxu 2o ol RS chE A ol A
Wlzslo] SAY Brjow Aaselh

“H-{nm

:‘l n

=13 =]
=] =

1. o7 CHA
20049 195E] 2006Yd 79714
ZIAE ol dslo] mlk, 214 gl oA ke ] Fell oigh 7]
Ae W oA A SIS oo E ﬁwc}. Ll
Welehd AT Al 1wl A Aol g £
obEg H-gala g7k 2, Rk z 5 o
4 Aglo] Qi A 9 oIS Fof W g uly

2= Alelsiiek
2. g7 Wy

P E3pER A7

o

o)

o

=

1) CHALS Q| He
AZ=ZETS 2001 WHEE] NCEP-ATP 11 Ag]|&

gl 20054 wFEE T A|GE 3 2] (International diabetes
federation: IDF)2] 7|&¥g Z17} 2 gslgjon] EH uut

H2- ofjoleE ek A9 slelEd 71ES At
NCEP-ATP III 7|3 A4 A B uuksla] S WA >

90 cm, %3#} > 80 cm), LFAALIZ(> 150 mg/dL), A
AR ZHAHEESHAF < 40 mg/dL, °4X}<

50 mg/dL), TESKAA AZ A 27 Hel >
mmHg 5= o]97] ¥k < 85 mmHgo /v z&gt 4—?_—
%%—5]_:,1 g)‘_‘:_ 7:]_’.), *76‘:11:1—(6‘30]—]6‘1—% 74/1].&1- e oé%l— >
110 mg/dLo|AY} & AsAlS i&*}ﬂ 739y S o4 5
A G5 F 37A olgE el 295 dEFTol

2} 7geleiglel. IDF 71 48 *loﬂﬁ e G E R
@2 > 90 em, oIZF > 80 cm), AFAALWIZ(>150
mg/dL), ATDEAAchd FEAEIEES (A < 40
mg/dL od7} < 50 mg/dL), THNAA AIZ A $3=7] &
> 140 mmHg %=+ o|2F7] 3t < 90 mmHg), &P
ofskr] At FE Eg)k > 100 mg/ dLo|AY A AR
g o Agk Wk 95 o4t 5714 3 F 32
Ealb =2 2 I A 270F sar, UniA] 4714
271 5 27 o) de Wl Aol ks E A
ofsi3iet.
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AAe] 4 AelE 7ksl) Slsle] Al A 3l 55

EHIE 24393 AT AT FXE o] fle] AAek
A5 Aksick AR F4L Slal A A7) A%
FE-4%(Body composition analyzer, Inbody 3.0, Biospace
Co., Seoul, Korea)= AL835183c): Sl2lE2lwaist circumference)
o] 245 9l S 30 cm AE Wl 52 WE A
2 AA Aol 5F s A=Y e S
Aalgick. Hgk 1F A ol 83to] H4 587k ¢F
A s A% F ok Aol sk

3) EHZA}

8AIZI1Y 35 Adlelld] Fude A¥E ¥ Hitachi
7600-100 5-47](Hitachi, Japan)S o]&slo] &% 5 o
3, A, FEElEE, CEEA FlEHE, A

uls Zok FH~HlE, high sensitive C-HFA whi

(hS CRP) ‘:% =8 ']—L]‘ U}' Non-HDL-Cf /“ 2:'—i"ﬂ
2ElE T A ZelaElB) S o] §elol Ak

4) SH 24
BE B AL A+ ERANE Elglon),
A Al $ kF ZAellA PRkl 0.05 ofstd 73-foll &
AR felgel ke BRkigieh BAl Zzoge
SPSS for Windows 12.0 (SPSS Inc, Chicago, IL, USA)E
o833t vk EAlollA thARSST o]3t of of] uhE
non- HDL-C 3 7]} A& that R328] XolE vlashy|
13l student t test & ARSI ARGl tigk S8
QIZLZA19] odds ratios H7Isl7] S8l o] AA A%
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Table 1. General characteristics of study subjects (n = 511)

Characteristics Mean + SD Range
Age (years) 48.36 + 529 35.00~78.00
Height (cm) 158.61 + 4.47 145.00~172.00
Weight (kg) 56.18 + 6.76 39.50~81.80
BMI (kg/m’) 2234 + 257 16.66~33.01
Body fat mass (kg) 15.80 £ 4.31 6.90~33.70
Percent body fat (%) 15.55 + 43.50 27.73~4.70
W/H ratio 0.85 £ 0.04 0.76~1.07
WC (cm) 7275 + 7.33 54.00~120.00
SBP (mmHg) 118.92 + 6.48 88.00~160.00
DBP (mmHg) 73.82 + 10.02 51.00~98.00
FBS (mg/dL) 94.34 + 16.49 69.00~261.00
TC (mg/dL) 199.37 + 35.58 107.00~334.00
HDL-C (mg/dL) 59.36 + 14.44 14.00~111.00
TG (mg/dL) 100.54 + 64.55 5.00~519.00
LDL-C (mg/dL) 119.90 + 31.56 39.60~230.40
Non-HDL-C (mg/dL) 140.01 + 34.79 60.00~279.00
Lp(a) (mg/dL) 22279 + 205.59 5.00~1201.00
Apo A; (mg/dL) 149.47 + 24.73 71.00~356.00
Apo B (mg/dL) 91.88 + 22.55 45.00~181.00
HS-CRP (mg/L) 1.37 + 476 0.15~46.40
Homocysteine (mg/L) 6.92 + 1.32 4.35~9.79
Estradiol (pg/mL) 64.45 + 59.03 3.40~487.00
FSH (mIU/mL) 20.54 *+ 26.68 0.70~149.00
Fasting Insulin (WIU/mL) 11.09 + 550 1.00~93.00

BMI, body mass index; W/H ratio, waist-hip ratio, WC, waist circumference; SBP, systolic
blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar; TC, total cholesterol;
HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; LDL, low-density lipoprotein;
HS-CRP, high sensitive C-reactive protein; FSH, Follicular stimulating hormone.
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Table 2. Characteristics of the subjects with and without metabolic syndrome by ATP3 and IDF criteria

Metabolic syndrome by ATPII criteria

Metabolic syndrome by IDF criteria

Yes No Yes No
N (%) 55 (10.76%) 456 (89.24%) 44 (8.61%) 467 (91.39%)
Mean = SD Mean = SD Mean = SD Mean + SD

Age (years) 50.64 * 4.80 4797 £ 527 48.13 £ 525 50.80 + 5.11"
Height (cm) 158.67 + 4.28 158.60 + 4.50 158.49 + 4.47 159.86 + 4.28
Weight (kg) 62.89 = 7.23" 55.03 + 597 5527 + 6.08 65.84 + 6.08"
BMI (kg/m’) 2497 + 2.66° 21.88 + 2.26° 2201 + 231" 25.80 + 2.62"
Body fat mass (kg) 19.95 + 4.83" 15.08 + 3.78" 1524 + 3.86° 2172 = 443
Percent body fat (%) 3135 + 485 27.11 £ 445" 2726 * 451" 3274 £ 436
W/H ratio 0.89 * 0.04" 0.85 = 0.04" 0.85 = 0.04" 0.90 + 0.04"
WC (cm) 80.89 + 8.48" 7135 + 6.11° 71.54 + 6.13" 85.64 * 6.66
SBP (mmHg) 132.56 + 16.63" 116.58 + 15.29" 117.65 + 1577 132.39 + 18.00
DBP (mmHg) 80.88 + 9.20" 72.60 + 9.65 73.19 + 9.85" 80.48 + 9.43"
FBS (mg/dL) 110.51 + 34.86 91.56 + 7.70° 92.37 + 8.73" 11525 + 43.7°1
TC (mg/dL) 21741 + 41.77 196.27 + 33.49" 197.53 + 33.72° 218.91 + 47.62"
HDL-C (mg/dL) 4552 + 9.60° 61.75 + 13.79° 60.42 + 1435 48.20 + 10.09"
TG (mg/dL) 184.16 + 91.06" 86.16 + 45.40° 93.49 + 57.87 175.41 + 82.72"
LDL-C (mg/dL) 135.06 + 36.22" 117.29 + 29.96° 118.42 + 30.15 135.62 + 41.01°
Non-HDL-C (mg/dL) 171.89 + 37.86" 134.52 + 31.14 137.11 + 3254 170.70 + 42.71°
Apo A; (mg/dL) 138.10 + 20.76" 151.43 + 24.62" 150.28 + 24.55 140.82 + 22.92°
Apo B (mg/dL) 113.81 + 23.50" 88.11 + 19.92 89.86 + 20.92 113.34 + 2626
Lp(a) (mg/dL) 211.77 + 190.11 224.69 + 207.35 221.17 + 204.06 240.04 + 213.97
HS-CRP (mg/L) 1.98 + 526" 1.26 + 0.58 1.37 + 2.18 127 + 0.33
Homocysteine (imol/L) 7.01 + 0.54 6.91 + 0.58 6.92 + 0.58 6.98 + 0.54
Estradiol (pg/mL) 4270 + 47.36° 68.19 + 59.87 66.69 = 59.98" 40.67 + 38.22"
FSH (mIU/mL) 24.92 + 25.56 19.78 + 26.73 2032 + 26.93 22.80 + 22.92
Fasting insulin (WIU/mL) 1338 + 4.90° 10.69 + 5.51° 10.89 + 5.50° 1321 + 5.03

* P < 0.001.

t P < 0.05 by student t-test.

Compared between metabolic syndrome vs non-metabolic syndrome group in each criteria.

5= BARoE SolsAl U9kl P < 0.001). A hs-CRP
IRAZER] F5 9 8F FSH $%v 7 1 ol §2%

(¢
rO

Aol g oA eigte.

3. 2 XA KIES0] f5t THAISSE 0l&te
Qs 2N

NCEP-ATPII 7128 #8318 o] thAZ37 ol3h 914

27} S A freldt Al 2 AU Ade
TG, HDL-C, TC/HDL-C, TG/HDL-C, non-HDL-C, Apo
Aj, Apo B ¥ Apo Al/Apo Bel Zlo g veldrt A4 ol
A AEE0] BT 35ste] H4 339, S 3T
2o 39T ez 247t veredek. A9, AR, 571
s, olsk °§°L, 58, 9% TR2AIZER], HS-CRP,
U3 o =EZA ¥F FSH, % &% skl ulg}l 24

* TG2] Z4= 3897(< 68 mg/dL) I} H|a3hS- uf], ZvH 3
B9 102 mgdL)e] AIEEE 25202 (95%C.L:
3.228-196.753) % VERJTE HDL-CO| 7% 24 3897 (<
52 mg/dL)Z} B]szgk Z|o) 3E917(> 65 mg/dL)<] BAE
A 91FEE 0006 (95%C.1: 0.000-0.075) 2 ek,
Apo B9 4 3297481 mg/dL)oll thet o 35917
98 mg/dL)e] EAE A APEE 6459 (95%C.L:
1.336-31.224), Apo A9 4 3E9F(< 135 mg/dL)oll
o3k o) 329> 158 mg/dL)e] BA A 9¥E=
0.145 (95%C.L: 0.048-0.436) & bkt A4 oAt A%
.4 71._/] 74]}}/(1 o ia]] q-o H‘f]_-‘———oﬂ 1;1.]“6]- i;d},] xl—q}_&
XS uwl, TC/HDL-C H|E9] FHaA 3BEYT <
2.97)ell tigh H 38919 3.72)9 EA Al Ee
17.928 (95%C.1.: 2.253 -142.679), TG/HDL-C H]-&2] |

-
A
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Table 3. Adjusted odds ratio for metabolic syndrome by each lipid level

NCEP-ATPII criteria

IDF criteria

Risk factor Odds ratio 95%CI P-value Odds ratio 95%CI P-value
TC (mg/dL)

T-1 1 1

T-2 2.188 0.692-6.915 0.182 1.211 0.386-3.797 0.743

T-3 2.308 0.697-7.642 0.171 1.462 0.430-4.966 0.543
TG (mg/dL)

T-1 1 1

T-2 0.833 0.070-9.861 0.885 0411 0.064-2.637 0.348

T-3 25.201 3.228-196.753 0.002 5912 1.583-22.079 0.008
HDL-C (mg/dL)

T-1 1 1

T-2 0.074 0.024-0.228 0.000 0.566 0.236-1.355 0.201

T-3 0.006 0.000-0.075 0.000 0.031 0.003-0.301 0.003
LDL-C (mg/dL)

T-1 1 1

T-2 0.606 0.198-1.860 0.382 0.450 0.142-1.428 0.175

T-3 0.950 0.319-2.825 0.926 0.558 0.171-1.822 0.334
Ratio TC/HDL-C

T-1 1 1

T-2 0.485 0.036-6.508 0.585 0.556 0.170-1.826 0.334

T-3 17.928 2.253-142.679 0.006 1.015 0.547-1.883 0.961
Ratio TG/HDL-C

T-1 1 1

T-2 0.484 0.033-7.084 0.596 0.948 0.139-6.430 0.957

T-3 32.401 3.949-265.866 0.001 9.897 1.958-50.026 0.006
NHDL-C (mg/dL)

T-1 1 1

T-2 0.382 0.079-1.840 0.230 0.257 0.059-1.117 0.070

T-3 4.005 1.151-13.939 0.029 1.772 0.510-6.161 0.368
Apo A; (mg/dL)

T-1 1 1

T-2 0.233 0.093-0.583 0.002 1.930 0.692-5.380 0.209

T-3 0.145 0.048-0.436 0.001 1.518 0.546-4.221 0.424
Apo B (mg/dL)

T-1 1 1

T-2 2.498 0.502-12.439 0.264 1.661 0.407-6.771 0.479

T-3 6.459 1.336-31.224 0.020 3.169 0.744-13.502 0.119
Ratio Apo B/Apo A,

T-1 1 1

T-2 1.886 0.195-18.231 0.583 1.930 0.692-5.380 0.209

T-3 17.956 2.268-142.153 0.006 1.518 0.546-4.221 0.424

Tertiles: TC, < 182, 182-210, > 210; TG, < 68, 68-102, > 102; HDL-C, < 52, 52-65, > 65; LDL-C, < 105, 105-131, > 131,
TC/HDL ratio, < 2.97, 2.97-3.72, > 3.72, TG/HDL ratio, < 1.08, 1.08-1.87, > 1.87, NHDL-C, < 122, 122-151, > 151, Apo A,
< 139, 139-158, > 158, Apo B, < 81, 81-98, > 98, Apo A;B ratio, < 0.54, 0.54-0.69, > 0.69. Adjusted for age, body mass index,
systolic blood pressure, diastolic blood pressure, fasting blood sugar, serum homocysteine, HS-CRP, serum estradiol, serum FSH,

fasting insulin.

& 3R (< 1.08)ol] Th3E o 32912 1.87)9] BA 4
UIIEEE 32401 (95%C.L: 3.949-265.866), Apo BJA,
&2 24 329(< 0.54)ll TRt 2o} 391> 0.69)
o A SIPEE 17.956 (95%C.L: 2.268-142.153)0]1.>-

W, 24 38995(< 122 mg/dL)Z} ¥]=3F NHDL-C Zdj 3
FOF> 151 mydL)2] HA%E At YPEE 4.005 (95%
CI: 1.151- 13.939)& velyick TC, LDL-Cofl thak 329
T Aole] AEE SARCE sl gksk

ST
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IDF 7[5 A83190E vl oA 5357 o3 9957}
7FEE AT Fo3 e 2 AU A EE TG,
HDL-C % TG/HDL-CH|& o|3lem, o] A7IA| WH9XTG,
HDL-C, TG/HDL-CH]&)7} NCEP-ATPII 7|53} IDF 7|
F EollA v o)t otk Al ert el
APAE A= WHFE veRrh Al 7EA] WrEelA]
4 3RSl ulgt Hul 3897 B4 A AdES
TGE 5912 (95%C.I: 1.583-22.079), HDL-CZ 0.031
(95%C.L: 0.003-0.301), TG/HDL H]&2 9.897 (95%C.L.:
1.958-50.026)2 etk TC, LDL-C, Apo A,, Apo B,
Apo BJA; B]|, TC/HDL B|-& % NHDL-Cel| thals= 2kt
9] FXJol| whE 35T AolollA, IDF 71& A4 ¥ oA
S5 ol ugk s TEA] AR Feils B

T ek

L2k

Ll

2] w5l NCEP-ATPII ZI5bl5 A-83 v
o] A FHES 23.7% (EAF 24.0%, oA 23.4%)2F
33l em'? ko] 739 NCEP-ATPII 7|52 A 43)s]
#l2lEa tlil BMI (> 25.0 kg/m’)E 283t Q7o
ARSI Ax FHE] 15.1% (A 15.7%, <A}
14.4%), oFXlol ek slelEdl 7158 288k A 2elA
= RAA HES 194% (2R 202%, AR} 18.4%)E KL
sk gl ofAluke dldo® g H Qi F i
A} 51179% NCEP-ATPII 7]l w2 dESy HE
£ 10.76% 3.2, IDF 7|50l 23t tNE37-2 8.61%2
2 71Ee] A7AT S vldl EEe] YAl Uelith o]

S} Zro] pHEo] E A2 A IRe] o4 AL U

¢

S44 AURE EYE vkl AgkaEel vla) e
2 Rels) el gk ohAREel Rl 2z ko] 9)
& o= 33

AT A= AT o3t ofie} A A ete]
Aol til] 2 Zx}, AF, A=A 7571 ek
1971 &9k, 35499, % 2 RAIZHE, hs-CRP, €5 ol
2EZA, EF FSH, 35 J&dl 5o vz} BAs519S
ufl, NCEP-ATPII % IDF 7|50l 35428 st uiils
3 o3k fgleclo® ARgel= O3t AFAE W
£ TG, HDL-C, TG/HDL-C H]&Ql 7o ek
IDF 715 tiAs$ol] tist f-218t 913 ]Il A4 A%
AHA(TG, HDL-C, TG/HDL-C H]¥) =57} NCEP-ATP
I 7% ST E T5HoE o8k A&k
IDF 758 A83t dAS3ETe] 9E 24,
HDL-C Table 40| A% vle} bR X7} 22 41
of] wg} 374(T’1 (> 65 mg/dL), T°2 (52-65 mg/dL), T’3 (<
52 mg/dL)2.Z E573 739, T°19] odds ratios 12 XSk

rJ

o

< o], 739 AHFEEE 92.065 (95% C.I. 19.136
442917 E EAFQ G245 VERHYEHP < 0.0001).
ufgba] Alglgtgte] HX|E FHEe] givt dAl2ks, HDL-C,
TG/HDL, TGY] A2 AZZT o3kl thg} odds ratio
o] FHt =& Ao B F IS Aotk

NCEP-ATPII 7153 283 ull thAS3- oIk 9l
A7) S7kEE A0 ol RS e AdUA AR
£ TG, HDL, TC/HDL-C, TG/HDL-C, Non-HDL-C, Apo
Ay, Apo B 3 Apo AyApo Bl Zle& vieldel oA
75 vl o] Fx7}F =8 Aol wlel HDL-Cs 3+
(T’'1 (> 65 mg/dL), T2 (52-65 mg/dL), T3 (< 52
mg/dL)) & E-F3 7% T°1 ¢ NCEP-ATPII 7|5t
T3 RS ol3ke] AU RS 182 HkE Wl T2
o] ANYFEE 4961 (95%C.1. 1.335-18.435, P = 0.017),
T°39] AIYIEEE 13.141 (95%C.1. 3.690-46.796, P <
0.0001)°]912¥, Apo A& EIAIZ X7} =& Aol
e} 37T1 (> 158 mg/dL), T2 (139-158 mg/dL), T'3 (<
139 mg/dL))S& o] T°12] NCEP-ATPII 7|5l =+
3R AT o3kl A 9IRS 12 Hoke w, T°2¢]
AIFEE 1.179 (95%C.1. 0.399-3.490, P = 0.766), T°3
o] AR == 2.244 (95%C.L 0.792-6.363, P = 0.128) %
velgteh wleba] Ag]te] A= FHte] vt ek
NCEP-ATPII 7|50l wgkslo] thAS$ ol3tol] thigt 4
o SIS E Hoks il 7B =2 ®¥is= TG/HDL-C Hl&
olgler 7]e} TG, Apo B/Apo AH]E, TC/HDL-C H]E,
HDL-C, ApoB, non-HDL-C B Apo A,9] sAUIE =9k
=4

o]9} Zro] NCEP-ATPII 7|2} IDF 7|55 283t 7
5+ 918 2le A foJgt A4 A& 9l Non-HDL-C9|
OJAol] Kpo]7} whA¥sl= ARlS FrElo] ¥E & glzlonh
EH nnks dg V1o E AL 9l IDF 7lFollA
EH H[Ek glov} Non-HDL-C2 4] g6 tidrlEo]
Aol 3= 7390l 23t Xo] 55 AU =E §
= T AT otk

Apolipoprotein BE X3Fslx 1= RE  lipoprotein
(VLDL #k3%, IDL, LDL 9 lipoprotein(a)) S-S 733}
& A7) AE AYa 9Ed™Y, non-HDL-C &
kA AFH wke} Fo] o]e} ZE- lipoproteing 27 LHEF
Ul AR & 5 uk? daix A3Eog oSS
o3} 918 %ol tiall non-HDL-C-2 243 o= glgle
u, Ad3A] A3k P fEE ¢i% QIRREA non-
HDL-C& ZARE HHlo] odq-5o] glolrt. o]9} HAudzle]
31~614] Aol 78799 PAAE o= AJegdt Hzk=o)
FATE odTollA, 2417 4 W s Agk i
AE-E HDL-C¥= d3te] 319401} non-HDL-CZH=
ozt oke] AsbAPE godekal Basigiar?, 46~6541
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3,3957 9] ARl HAS e 3 olddelole] I E
QA7 non-HDL-C ¥} &ddo| 10837+ 34 7|17+ &
off #FE Asko g Ik Apdol] thsk ol IAQlS 2
Z3153ck' Lipid Research Clinics Program  Follow-up
StudyollA%= CVD Apdgoll thet oA AtZA4] LDL-Cell
Hg]l non-HDL-C 4|7} Hr} o] f-dsldicia slglar’,
British Regional Heart Study+< 40~594] Y458 A=
ZAFsted non-HDL-C <=X|7} total/HDL-C H]-&ol] H]sf|
CHD] HIREE odi&she Hoh 7Z2=3t S35 Az
B slglom'” m1%(68~884)2] QTR o= &
Ryuichi K 599 AFolAE 745 7 szl kel
izt Sl 891024 W49l non-HDL-C %7} 23t o]
Z1A}o]w, LDL-Coll vl = Al 8=t =9kckar 91
Folick

tAES] v 91819} non-HDL-C2] A& B
3k AT Al glgont, B dqellAe AdiA A
3 A 2 T Wd3kEoll sl non-HDL-Co] F-2J3k of]
Z oxlEl= s Bal 7|Ee] QAFEd wRbA|E,
NCEP-ATPII 7|55 283 tiAs37-9] o)3lol] tsliA =
non-HDL-Co] A SE {oJdt 5314 913 29I ¥
ok e b4 B3 nlel o] B odolld] tAEEe]
olglel] th3k 91§ IALE, NCEP-ATPII 7|& 2 IDF 4=
71% BrelA] BAR SR 83 AFA Axe 24 TG,
HDL-C, TG/HDL H]&<] 4] 7}29).2™, non-HDL-C®] IDF
7158 A8 AT olgloll tish $13 eQlo A=
frolebA] ookl wab olugl NCEP-ATPII 7)ol wh
AZE Tl A% B]E non-HDL-Co] EAHOZ &
o3t Z514 919 eglolgl ¥AgkE, TG/HDL HlE, TG,
Apo B/Apo A 8|, TC/HDL H]¥, HDL-C & ApoBol] H]
A A 1Tt U AR ek

AR A3LE gl 73 A5H A4 oA A%
52 LDL-C, TG, HDLOJARE, o]&dt AEFE9] ofl5e
didol] Xjo)7} 9lom, WAlellA= LDL-Co| 7H3 733t o]
Zolzlel ui, o]AolAE LDL-C Erk= HDL-CH TG
9] olZHe] X} oA, HDL-C > TG > LDL-C9] =&
2 of|ZHo] ks AL olu] o8l AR LdeiA ek
o|¢} Fsto] TG7} Fobdrs Id-gm] Aglol] oJ3k A
o] Al oldt Skee] WA ok ofAellA
FAslth= 77F A0ar”, HDL-Co] LDL-C Hr} ofa}
oA s Aglol] o3t Apd-gol] izl Ko} 73t o
Qlrloled?), o2dt Zdgko] oA E TS FrERIvhe
ATE0] QLY B QT Aol A% ST o]l
tisll NCEP-ATP ¥} IDF 7158 B5F WEA7E <8t
9¥e9le TG, HDL-C ¥ HDL-C/TG H]E o|glom,
IDF 7% tAS3 oghell tigh Al =rl =2 A4
A} A FE= <AtHE HDL-C, HDL-C/TG H|&, TG°|3)

4

31, NCEP-ATPII 7]l thaliAl Al ert =& AA
A} 2| E= <A tE TG/HDL, TG, Apo B/Apo A H]E,
TC/HDL H]-&, HDL-C, ApoB, NHDL-C 2! Apo A, & 1}
Elgrl vlebd B A5 F8IAE HDL-CZ TG7| &=
014 9] tARESE ol3tel] tisk 1§ elogA] 7 Fe
3 AEEE B + & Zo|7, non-HDL-Co| NCEP-
ATPII 7% SRS ol3kell thal] freldt 913 A=l
IAEte AEA A A ESQ] HDL-C 9 TGYEF ofY
2} ApoBol| HISIA = 918 QIAkZA 9] FH o] =t
3 E e gk Alolck
719 Tl AFET vl P wl] oAb S
FHsle], AT 24 73] oA A
& Z3RE vhekgt Aol vl A
A AEe] ]l olf= A=
Ye 7ol e A, dnkdo® A4 diat
ZoF ARl FAE, 5ol gk
] = Akl X3 A 9 owlE oz =EEat
FSH Xoll ti3t XAgg Aldgict dA|ele =7 of ol
uhE xpo|7t QA AEe| vlaskA] 35t A, WAl izl
non-HDL-C & H|53F A AW A 257 tAS32 &
HAAE 2ARIA 3 A 52 B ] Ao Ko
At
Ty 2 o) Sk ofAdolld] NCEP-ATPIIS} IDF
7l B AE8ge ull tiASSEToll ok 918 eQle g
Zhgsle AA A AE Sl Bele] B4, 53] o
AL F%9] olzlol] thEk non-HDL-CO| 913 =E EA4%
#%2] 1724 non-HDL-Co| Ho]X NCEP-ATPII #Igk
7% g Aol 5oz ofAolA]e] tEET o]3t
off thgt 512 S8 aglolAh, 13 eglo Ao A
A L 718 A5 AANAL A ESl vjsl] =A &
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UK 8 ofAol|A] IDF 7158 A48 tAE372] o]
goll oisll 571 9 eleg A8 AAAdEE
HDL-C, TG/HDL H]& & TG 1.0, o] A7}A] A& %
& NCEP-ATPII & A48 tA597ol disiA e 919 &
0lo g BAzE|gjry. NCEP-ATPII 7158 483k tE%
T o)kl diste] 51A A% 99lo g Agsl= AFEL
TG, Apo B/Apo A¥]¥, TC/HDL H]¥, HDL-C, Apo B,
NHDL-C % Apo A;°]9lt}l. Non-HDL-C-S NCEP-ATPII
Ak 71F Aol isliAel S)ld oz folst 914
Q90log HAg|9jor} HDL, TG. ApoBS} o] ofAle]
AE0A Akt PHo) e 71 AEH AA diA A
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ABSTRACT

Non-HDL Cholesterol as a Risk Factor of
Metabolic Syndrome in Korean Women

Background: Non-high-density lipoprotein cholesterol
(non-HDL-C) include all apolipoprotein B-containing
lipoproteins and potential atherogenic lipid particles.
Therefore, non-HDL-C has been suggested as a risk
marker for cardiovascular disease related mortality. The
Metabolic Syndrome (MS) is the term used to describe a
cluster of cardiovascular related risk factors. In this study,
we assessed the relationship between serum non-HDL-C
and MS in Korean women.

Method: From January 2004 to July 2006, 511 women
who had visited health promotion centers were evaluated.
Subjects were classified into either Metabolic or
non-Metabolic Syndrome groups, according to NCEP-ATP
Il and IDF criteria. Student T-tests were used to compare
general characteristics of each group. Logistic regression
analysis was applied to determine whether non-HDL-C
could be used as a predictor of MS prevalence and also
to compare the predictive value with other lipid profiles.

Results: The prevalence of MS among the subjects was
10.76% (55/511) according to NCEP-ATPII criteria, and
8.61% (44/511) according to IDF definition. An increased
risk for MS was noted when NCEP-ATPII criteria was
applied with TG/HDL ratio being the the most significant
predictor of MS followed by TG, Apo B/Apo A, ratio,
TC/HDL ratio, HDL-C, Apo B non-HDL-C and Apo A,.

According to the IDF definition, TG, HDL-C and
TG/HDL were significant predictors of MS.

In contrast to women with the lowest tertile of non-
HDL-C levels (< 122 mg/dL), the adjusted odds ratio of
metabolic syndrome defined by NCEP-ATPII criteria was
4.005 (95%C.I: 1.151-13.939) among subjects with highest
tertile (> 151 mg/dL). However, the adjusted odds ratio of
non-HDL-C for MS according to the IDF definition was

not statistically significant.

Conclusion: According to the tests conducted using
both NCEP-ATPII and IDF criteria, HDL-C, TG/HDL
and TG proved to be useful predictors for Metabolic
Syndrome. Non-HDL-C served as an independent risk
predictor of MS only when NCEP-ATPII was applied but
not with IDF. The predictive value of Non-HDL-C for
MS in NCEP-ATPII, however, was not much higher than
other conventional markers such as HDL, TG and Apo B.
Further research will certainly be required for more

accurate results and definitive conclusions.

Key words: Metabolic syndrome, HDL-cholesterol,
Non-HDL-cholesterol, Apolipoprotein B, Risk factor
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