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chromtography & &g WS F3to] ZF subtypess & 3kal w43}
o] geh331.

HDL¥ 71 subtypeo] ¥#4& 27] Al#ak 21 HDLO &9 43S oA
Zbgo] 47 o]FREo|tt. Anderson< A4 ZA<Q HDLS #33s}o]
Total HDL, HDL23 HDL3%E HaLdte] HDL3= Total HDLOl ¥7Agle]
s27b dAsH HDL2%E Total HDLo|l F7hgel whel s%=7t F7bsm,
oAzt A FART F7tEOl S-S sttt o]& E3) HDL27} total
HDLS ZAAs = T8 aclojets A 8 2al+1}[34,36,37].

HDL subtypesel W@ -+ HDLUALE o]&istar AwWstEd HDL
< 57HA subtypes® W o]E9] tAre} tiAte] TS FE AAE
S #a, o]y e FHAA HDLe Fdz~dHZE wid 7|e& B3 w043
2 e Hojans A H FVHAE F de FEAHQL WUeks
BASt A Be AFEC] W= o] gkt

HDL subtypes< = 7|9} dxo] wa} HDL2¢ HDL3 F+ 7FA= A
TE5 o] Zt. HDL2+: LCAT(Lecithin—cholesterol acyltransferase) ol
s dswl FEHE WFel CES Hl&©] xobx HDL3el Hlste] ¢+

F 23 25 2 geola, HDL3E vA%E ez Wio CER
CF o] gl njgo] 7] wjFeo] HDL2d H]dto] 4x}e] A7]= #

= =2 Yot} o]# gt F 7FA| subtypes HDLUjA}ol A a4
9] gl o3 Fert wah38].

HDLS] subtypesg HU AFHow EFZ 3w HDL2b, HDL2a,
HDL3a, HDL3b, HDL3c®] 57F# @ ® 9] phenotypese] &A%t}

Subtypes®l] we} o} X ekuld  XAxA, A7), U= zpolrt glom
2 A4 7)se] th2H39].

AdkA 0 & large size?] subtypes©o] HDL2(HDLZ2a,2b)e]m 7+ o] 9]¢
Ao ZHE FH2HES Ho| wrol gzt A7I7F AAH Al U=
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o] &|d3dl™, ¥A HDLEZHE LCATY &S wo} mA<%3t 139
HDL37} Aol wH=3lolw oA o] A&ZQl LCATS #8o= yid F
g =E £ o] FolAAl ¥ HDL27} €tk HDL27F W59 Z# 2
2& te® Agsta v thA] HDL37F &= olt)h

A HDLel thg HDL subtypesZtZte] portion(%)& F3l4 & ©f
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HDL peak size(nm)®Z YEFW O™ peak size’} 5% large sized
subtypes? "WE7} £& ZAo]E & peak size’} F4= HTU 2 large size
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Table 1. Metabolic syndrome crude prevalence of 2005 KNHANES
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26.5

591

25.6
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1 4787 2 g4

544 Subjects, the written consent form
. Recruited from Ehwa Womans Univ. Mokdong Hospital

and Seoul Medical Center

Anthropometric Measurement : Weight, Height, BMI,

Waist circumference, Blood pressure

Questionnaire : 24hr Recall Food Intake,
Food habit, Physical activity, Health question

Bleeding

Biochemical Measurement
: Glucose, HbAlc, T-C, HDL, TG, uric acid

Experimental Grouping

By Critreia of

Statistical Measurement by SPSS software MetSyn and
: Mean®SE, ANOVA, Independent t-test Dyslipidemia *

MS + - +

DYS + + -

* Critreia of Metabolic Syndrome and Dyslipidemia is Table 2, 3
Figure 1. Experimental research design in this study
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D @7 ddast 713t

B o= 2006 5€9FE 20064V 1197HA E% olslodxtugtu H-4:
HA7 2006 8YHE 20074y 69714 ALoumdS Udstgon

Ao AP AMFE R 13 HES Sl V) AEE FAsn
2005 A EE B okl #F HE] & A5k
TEALES S8 23 BES SR 557ES ATodAE dAsglth

2) AT 2 WIA EF
a. DAFEFEMetSyn)®) A ]

Aol A= NCEP ATP III criterias 7|02 ¢ >
130/85mmHg, 44 =150mg/dL2 F LA AAsdrt. 22 HDL
Fe2E 29 49 94 <40 mg/dL, A <50 mg/dLE 3P oen FEF
Fe  FdFF 3] (Korea Diabestes Association)olA  AAFF >
100mg/dL, HFH|qke] 7] k= v wshs] (Korea Society for the
Study of Obesity)ell Al A A g P2} >90cm, oA} >85cm &= 3slo], 57}
A A8 T 37k ol el dFE wWE tArTFaolgta Belslth

(Table 2).
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Table 2. Diagnostic criteria for metabolic syndrome of the

participated  subjects

Risk factor

Fasting Blood Sugar >100 mg/dL Y

Blood pressure SBP =130 mmHg or DBP =85 mmHg
Triglyceride >150 mg/dL

HDL-cholesterol Men <40 mg/dlL, Women <50 mg/dL
Waist circumference Men =90 cm, Women =85 cm 2

* Diagnosis is established when >3 of these factors are present
1) Korea Diabetes association
2) Korea Society for the Study of Obesity

2 AFAA ARESE dAETT AAHES 9 KMSRI(Korean

Metabolic Syndrome Research Initiative)oll A A3t 7]+=L 2005 A7

ol FANEFTE 5 AN T FH2HE, 1EEAEHA
FY2HEY AEE AGaAZY 2 HE st 7EXE B
Dysoletal 4 ofgtn}

oA o A= NCEP(2002) 7] [241S (Table 3) ]85} o™, 4717

71 T IPEA ool H= - Dysem Xeskgith
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Table 3. Diagnostic criteria for Dyslipidemia of the participated

subjects
Risk factor
Triglyceride > 200 mg/dL
Total cholesterol > 240 mg/dL

HDL-cholesterol
LDL-cholesterol

Men <40 mg/dl,, Women <50 mg/dL
> 160 mg/dL
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3) Aseta AAl

Aol ol g® dwt €% Ase 54 JdA=(HbAle, BUN, uric
acid, SGOT, SGPT, y-GPT, FBS)> @AM o3t njAHdgor AT
Aom, AAHPE ARl F ZF#| ~H E(Total cholesterol, TCO)Z T4 A
W (Triglyceride, TG), HDL-ZFd ~H =(High density lipoprotein-
cholesterol, HDL), LDL-Z# e =(Low  density lipoprotein—
cholesterol, LDL), o}3ZX e+ 2 A-I(apolipoprotein A-I ; apoA-I), o}
Az B (apolipoprotein B; apo B)E &4 W] oste] zH7te] =4 &
kits ol&ste] wHA AZFsiglow st ]S o] &3k tH(Hitachi

7080).

F&E Al dF dEFYd  wE+= ELCIA(electrochemiluminescence

immunoassay) S S o] &3] =A%}

ded A A F HOMA-IR(homeostasis model assessment of
insulin  resistance)< Matthewa ¢ ¥2[41]o2 AAtsiSit
[HOMA-IR = &5 d(mmol/t) / 225 < Jd&d@U/m)] [I7,
mmol/t = d9, mg/mt X 0.0555] QUICKI(Quantitative insulin
sensitivity check index)©=  1/(log FHAEHAWQU/mD+log 35T T
(mg/dL)= Z248=AH[18]. GIRF A =(Glucose to insulin ratio) &
S d S (me/dL)/& 5 A& @U/mDolv[17].
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5) Apo E 3 A} Phenotype ¥4

Apo EfA=te] ttdE A& Isoelectric focusing(EF)7] %S o] &3}
Akt 2 Aol ARgE W v 5 Pittsburgh tidhe] Dr.Kamboh
¢} Dr. Ferrellel 93t WS A3 Zxo] 9HA o3t =43t th(33,34).

o] W A2 ¥ Ao e o8& & il AAYAAHE st

A

o] ¢ AE7F HAAH AMZE paperg wadT HomE AN F
1500V, 150mA, 10Wx=AelA 302 F& 1AZF 71 gels A2 (run)st3
t}. IEF gel nitrocellulose membraine®| transfer AlZ1 %
immunoblottingd}e] 242 boric acid®} fast blue BBE ©] &3} t}h. 2
A % E2/2, E3/2, E3/3, E3/4, E4/4, E4/2 B 9] phenotypes®® &<ls}

SIS
o,

&

——

I
11
| T

—
—
—

LR - LT )

(i

-

33 44 22 42 32 4.3

Fig. 4. Di of major banding parierns
of six upoE. piLtnnl.? r;bwn.udnu W pu]ym]lrlﬂe iscscheciric
focusing gels conaining | » ures, pH range +.5-8,

3/3 2/3 2/4 3/4 2/22/3 4/4

<Result of this study> <Reference>

Genetic studies of human apolipoproteins. V.
A novel rapid procedure to screen
apolipoprotein E polymorphism

M. I. Kamboh, R. E. Ferrell, and B. Kottke*
Journal of Lipid Research Volume 29, 1988
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6) A2 AL #d A3 S

a. Oxidized LDL &4

et 9% LDL(ox-LDL)9| & FAsk7] 98] ox-LDL ELISA
kit(dmmundiagnostik. Germany)< A}F&3F3th. Wash buffergE ©]-83}¢]
anti—ox-LDL7} coating® 96well plateE 53] washingd}®] <H|s}aL,
Sample dilution bufferE o]&3le] 1:100.2 3JAAZ A3} FFE24S
platec] 100ul # Y& F A2olA 4A3F &< WA v "Holde
!
= 898 43 AASAE. °]9] conjugated (goat-anti ox-LDL)<
wash buffere] 1:1000.2 3|43t conjugated solution= Z} wello] 50ul
A Y F 2ol IAESE HEAIZL F, 919k s U8 wash buffer
E AFEste] wells AAHsIAT AlFH $ bl A substrate 100ul® &

2} 2 wellell gof, 204 3043t &< Wb A vha A 7 well

rr

o
%2,

fNS A3 AAA 7| wash bufferS 250ul® 5 A3 5

of 50ul®) stop solution® Yi WS FAAZI E Multiwave
spectrometer(Thermo. Mutiskan spectrum)Z ©]83t% 450nm¥} 620nm

NN FFEE FAste] OD#E BTE&AS S 73 ZT:F4Ad Uy



c. B} AF

51 7 3} %] 4= (Atherogenic Index)+= Murata 5o 1]
[42][AI=(TC-HDL)/HDL]& ALS. = AXbsisitt. T2 dl2=HE Fol HDL-
Fel zHEe] 2AASE HIE[TC/HDL][45]2 Cardiac Index#hille 3w
F5 B EHAge] FAo A3 AFS AAbske dAEA 2 H[7F 5.0

& HEAs dA PEsF 39, 3.50)50lH WG RS
el g= Aoz #3839+ H(Kannel 1987) 2 AFelA s 1 AXbgk
S Al-1°]8Fa 33t (Scranton et al., 2004). FA4A% Sl HDL-Fd
2" Eo] AA|sF= H] S [TG/HDL][46]2 Al-2= 3s}o] A4S ar, LDL-
zd2HE Tl HDL-z#l&#lE°] AA8k= W& [LDL/HDL]I[47]
Al-32.2 Axtstel 48313 tH(Colquhoun et al.,, 2004). ©] #S &
MAge]l FHAES Hole AtgtollA AR FAHo| o] Hual she

o, o] 7k 5ol delw e AYE 350w AFAwe AYPE, 3olW B
T AR AW, 2-301W BT olste] AUE, 20ldolW *e AYEE

el Ao® Phaa o,

7) HDL cholesterol particle size 2 subfraction ¥4

a. Ultracentrifugation of LDL/HDL

g AQFH3I H vFE centrifugation A]A plasmas IS % LDL
fraction (1.019<d<1.063mg/mD¥} HDL fraction( d<1.21mg/m)< 7]
98  ultracentrifuge (Hitachi CS150GXL)E ©o]&3l9 sequential

preparations 3t}.

b. Gel casting
LDL¥} HDLE E#A37] Y&l 2-16% gradient gel? 4-30% gradient
— 24 —_



gelS wWETH ZHZbe]  gradient gel2 THE7] 98] 1)40% monomer
solution (acrylamide : bis—acrylamide=29:1) , 2)0.15% ammonium
persulfate, 3)0.1% TEMED 7} AF&¥dt}. Gel® polymerization®] £y

% electrophoresis bufferE ¥ bagell gelS Hol 4Co| X3t}

c. Nondenaturing gradient gel electrophoresis
Electrophoresisi=  CSI  scientific  electrophoresisoll A %8 =
electrophoresis buffer. Sample®} buffer (40% sucrose, 0.01%
bromophenyl blue)E 2:1% 41 % 12ul® A}83lt}. Electrophoresist™
90mM Tris, 80mM boric acid, 3mM EDTA & o]Fo]l electrophoresis
buffero| A o] Fojx|w s 3L tha3 o
LDL electrophoresis® 7%+ sampleS loadingd}”] o 70VZ 30+
7t pre-runs 3 ¥ 20V 30, 70V 20%, 120VZE 24A17F F<t
electrophoresisE A A] 3t}

HDL electrophoresis® 4%, samples loadingd}”] o] 80V=Z 30+%
ZF pre-rungs 3 &, zdE 100V 1A17F, 120V 2A4]7F, 180V 5A 7,
200V 20A]7F electrophoresisE 2 A] 3k},

Gel electrophoresis 7} 4Y® 10% sulfosalicylic acidel] 30&%F
fixingdtal 0.1% coomassie G-250% 1A]7F %<t staining?th. Stained
gel& 7.5% acetic acid®} 5% methanol® ©]F°]%l destaining solution®
2 destain 3}3l 1% acetic acid solution®] o} 4TCoA H#A3HTH(2).

HDL  particle sizeE #4437 ¢34  Standard protein,
thylogolbulin  17nm, ferritin 12.2nm, catalase 10.4nm, lactate
dehydrogenase 8.2nm, albumin 7.1lnm (HMW Native Marker
Kit;Amersham bioscience)®} Rf#kS o83t} =3k ZF subtypes9
portiong 371 9]3e] software(Eclipes)E o] -8 3%t}
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S5 Hrkslr] e eE 2R 28 354 (logistic regression analysis) ]
odds#ts& AT, a8l tASFIY FFol dEd s&EAdEd,
HOMA-IR, QUICKI, GIR®| ©3l receiver—-operating characteristic(ROC)
A Tl HlEd, HOMA-IR, QUICKI, GIR®| 7]EA& F3t3ith.
o AL AFAIE 95% Fwoll A Al
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. 9+ 23 9 3%

1 A7 oAe 54

) 44, d3gid gz 2%

oA Feod didatE F 5579Weollon, o F $A2 3784
(67.9%)F 31 32 1798 (32.1%) 2.2 Aol oA w} 2.1 Eoktt,

T dAEY Hy dHS 4924115484 48.1£11.14], <34
51.8+12.0ADAew, ARHE Aol EEX= 20H(20-294)7F 1878,
30tH(30-39A41) 1217, 40th(40-49A4) 1347, 50tH(50-59A4]) 1759, 60
W (60-694]) 871, 70tH(704] o) 207 o] AT}

(n)

150 -
100 -

73
27
24
ag Female
50 A l B Male
0 _ﬁ . . . . . “_'

20yr 30yr A40yr S50yr &0yr 70yr

HHLY

Figure 2. Distribution of the ages in all subjects
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2) AAAS & B3 g duty £F

2 AT A T FAe oA &2 oF 211 A=E BEG o,
Ao e PJgdde FAdU48.1+11.14)0] 9JA(51.84£12.04) Kt} e

dAkel dA e Aste A F MetSyn #1g el thair Azt Al
A 69.7126.8kg, 164.7£9.1cm oo, AAH Ao vk AAZFH]
Z~(body mass index; BMI(kg/m?)E 25.4+3.2kg/m?°] ¢t}

e Ede dyde #ogk Aozt AA=d, # ATelA MetSyno
risk factors EFu|wte] 9H7|Fo=z A g+ s Fx 9
Hlaste] Boks wf, A9 dgEdBdadS A8+ 90cm =738k
49 FElEdY Hae 97150 86emes A= @t g
%74 9H(SBP, systolic blood pressure)& W9 #93k zto]7t {1
, 0]<471d H(DBP, diastolic blood pressure)2 21 7to] 2 A2 #}o]
7F AdY. e EEd =3 dd e {438 Aol= jiew HA A
Har> 106.3£26.0mg/dL3 T GoiALY] Ao FE dAdets & T

1

K

marker7} ¥= HbAlc Al W4k 6.0£1.1 %, A7} 5.9£1.3%% <4<
Aol S HolA| ookt

FAARE dAN Foldor Ekon, HDL-ZH~HE SRR 8
QlEelsh o] B dAgolA A= MetSynel @29l F AWl what
NF Aoz e golowA] AW wme PE@lAw 213l 2ol
2T

F2e 282 FU §9199 Ao]F wolx @k, LDLE 3

T YRR el Al Aol & Holx = okt

a7

109 gdmrA el AzlsteIzE A =43 Uric acid, SGOT, SGPT, ¥
~GPTG A= BE d&oA dyd 9420 zkol7F AT
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AA OgAES AWA 54 F MetSynel 5744 g@al vl
FUztel o449 FolE etk 58, £%7193KSBPY R AT
(FBS)& 981 Aol duiztel fo40 AN, B4 Tt f14

o] A7l= AL RHof, Aoz AHI dAPo] MetSynfrHol IdTF=

Table 4. General characteristic the anthropometry, Insulin

resistance related profile, Lipid profile, general profile.

Men Women Total p—value
(n=376) (n=178) (n=544) M vs F)
Age (year) 48.1+11.1" 51.8+12.0 49.2%£11.5 0.001
Anthropometry
Height (cm) 170.8+6.0 156.1£5.5  164.7%£9.1 0.000
Weight (kg) 75.3+£10.0 60.1£9.0 69.7£26.8 0.000
BMI (kg/m?) 25.8+3.0 24.7+3.5 25.4%£3.2 0.000
WC (cm) 91.2£7.9 83.0+9.4 88.5+9.2 0.000
SBP (mmHg) 130.1+14.2 128.3+17.3 129.5+15.3 0.233 T
130.4£0.8%  127.5%1.1 0.038 T
DBP (mmHg) 82.8x11.2 80.0+11.3 81.89£11.3 0.008
Insulin resistance related profile
FBS (mg/dL) 107.6+£25.7 103.6%£26.5 106.3+26.0 0.093 t
108.2+1.37  102.4%1.9 0.015 1
HbAlc (%) 6.0+1.1 5.9£1.3 6.0£1.2 0.432
Lipid profile
TG (mg/dL) 176.8£104.9 150.2%£113.9 165.8+111.5 0.007
TC (mg/dL) 194.6+£36.3 197.4%x41.0 195.5%£37.8 0.436
HDL (mg/dL) 47.1£11.9 53.4+x14.1 50.1%£13.7 0.000
LDL (mg/dL) 119.1+£31.5 114.8£31.6 117.8+31.6 0.172
general profile
Uric acid (mg/dL) 6.3+1.4 4.6%+0.9 5.9£1.5 0.000
SGOT (IU/L) 28.0+13.0 23.5+10.4  26.7£12.6 0.000
SGPT (IU/L) 33.5+22.3 22.3+x13.4  30.3%£20.9 0.000
yGPT (IU/L) 52.3+59.8 26.7+£28.3  45.1£54.0 0.000

Y Mean+SD / ?M+SE
T) change into significant difference after adjusted by age
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3) AAAF & v

IHE AA AR F

32.5%(55%)R L, AP F A HHARF o] 585+L7.64E 67.5%(114
§)el #¥XE UER

A7 A5 Ao gl durd e E4ES vug Ad¥, sEEdEE F
84.7£8.8cm, #H7Z A 79.9£10.0cm)¢t  FHEANELEHADE 0 F
132.5£16.6mmHg, #7 A 124.7£16.0mmHg), ol&7|dd@HE F
81.7+11.1mmHg, 74 A 77.5£11.3mmHg), FH5IIEE %
107.6+28.4mg/dL, #17 A 96.2+20.3mg/dL)S #|Ho|F ool nF
frolHow =9ttt

SAAS AS- H7AH F oA e 160.21116.2mg/dL, H7 A o
Ao A= 124.84101.9mg/dLE o] 2 Hol: AL glgort EA Ao
2 fFolARlAte] & HolA &= & %th(p=0.056)

HDLZH ~HE st #d4 & o] 51.3+13.1mg/dL, #74 A 44
o] 58.2+15.6mg/dLo.Z H 7 T Ao A fFeHoz WA e

o]Z A2l3 x| BMI, HbAlc, Uric acid, sGOT, sGPT, rGTP+
Ao mE fFo]H1 Aol E HolA] i),
AHWSE HANNS W dgEdEs Addstis dHA
MetSyn 1@ 8152 FoAQl o7t B Abepxich webA 2 A9
o] Ao A MetSynf¥ & Aoy noE ddel 9 2 IS

T alelzt AzEn

o

o
1

rlo
K
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)

2. MetSyn ¥ &34 A& F

i

1) MetSyn9 FHEFH Ags A%

(1) AA MetSyn F+HE

B Ao A= Table 1] AA3FaL 9= MetSynel 7|+ A &3 A
A& MetSyn & B4

o] Table 2914 A2 MetSyn &4 7|+& o]|&3sto] MetSyn %=
ool Ayl A AGPH] wE MetSyn FHES t}22 Table 6 9
R AT

AA dF Tl MetSyne 50.9%5 AAGAaL o] F HA O
73.5% o1/d°] 26.55 APt AA thAAFe] 49.1%+= MetSyne] o4 U
3l 61.9%7F 94, 38.1%7F oA o]t}

2005 = AZFZzAHSGIAA = A 304 ol 71Fo 2 MetSyn FHE
2 HA 29.5%0]3 HAE 33.1%, A 26192 Y VS AL

A7 YA MetSynfd &

Non-
MetSyn

/\/

Female
38.1%

Figure 3. Prevalence of Metabolic Syndrome and sex.

o wj$ Egheh,

Ty
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(2) A3, dEdd ©E MetSyn F+H &

A4 RS QEdER Yirol MetSyn ¥ ES B9 Av @A
< 404, 5049, 304, 604, 704, 204 o2, o442 504, 6049, 404,
700, 300 #o= gtk ol Bal MetSyne] F¥EO golA Aol

AR 2 A"l £ FHES Bol= A & ¢ UM

70

u
50 - male

i female
50 -
40
30
20
10
l = n N

30year A40year S50year 60year 70year

Figure 4. Prevalence of metabolic syndrome by ages in this study

Prevalance of MetSyn{3:)

2005 =IAGGEEAL AR b oshd, 200566 FAN TR F
e MetSyno| ¥ ES 204 o] FAh= 27.4%, A= 20.9%°] At
3041 o] e FHELS FATE 33.1%, A= 26.1%0134 Tk 204 ©]
&3 304 ol A9l MetSyn B ES WAV ARG FAAHOE &
st wew, APl ikl meEk dA MetSyn 8 ES S7b8HS

Aol dEd, YAE 50-59419 MetSyn 4 FHEo] 44.7%= Ha7}

Helom olF Zadual sl &) AF5- A"l TS E MetSyn
T Eol S7kste] 704 o]/del A MetSyn F4 FHEC] 55.1%= a7}t
= et
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(3) MetSyn 9§g 8¢9 X

AA Ao AE B4y 4der E7F5ke MetSynel 5714 fld &

ol & Z} 9 el thate] aFst= v (%)t (Figure 5. A), sdHE
MetSyn 1@<l /Mol st v & (%) UeEl It (Figure 5. B).

30

e o Male
l%io 50.3 605 (%) o [ale 26.1
: ; F | 4
60 Emals - Female o 2.8
21
195 204
50 4 20
17 .8
40 - )
42 374 j5 4 138 13.8
30 4
10 1 74
i 7.2
20 - 63
10 ]
- 0 . . . .
highWC highBP highFBS highTG low HDL Q 1 2 3 4 5
MetSyn Risk factor Mumber of MetSyn risk factor

Figure 5. Distribution on MetSyn risk factors

ATHIA F G MetSyn 91909 % @& HDLZH=HE 5

H

of et AL AL, el 474 AW L6l A BF oY
thee MRS BYHA) EF 2t B4 AXE MetSynel 919

209
Agol Bg BEZB)A 9 S 37014 7HA L Qe HELS @A ol
ol dHT) Fhal, 1 olste] FLAAS A YE HELS o] FAdR
o} =%t
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(4) MetSyn©l| ©& Ay3}st 21z} vl

=79 MetSyn ®4 7]wo® ARgE 5714 risk factor(table 1)&
YA EE T (MetSyn) B -thALE T+
(Non-MetSyn)ell wa} ¥ u&}2tH(Table 5).

71F 02 MetSyno.2 A3} o],

Table 5. The characteristic of the anthropometry, Insulin

resistance related profile, Lipid profile, general profile according

to MetSyn.
Non-MetSyn MetSyn
p—-value
(n=275) (n=285)
Anthropometry
BMI (kg/m?) 24.1+0.2" 26.7£0.2 0.000
WC (cm) 84.2+0.5 92.7£0.5 0.000
SBP (mmHg) 122.940.8 135.7£0.8 0.000
DBP (mmHg) 77.5+0.6 86.0£0.6 0.000
Insulin resistance related profile
FBS (mg/dL) 97.7£1.5 114.6+1.5 0.000
HbAlc (%) 5.7+0.1 6.2+0.1 0.000
Lipid profile
TC (mg/dL) 194.5£2.3 196.2+2.3 NS
TG (mg/dL) 111.6%+5.8 222.8£5.7 0.000
HDL (mg/dL) 54.9+0.7 43.4£0.7 0.000
LDL (mg/dL) 118.7£2.1 116.6%+2.0 NS
General profile
Uricacid (mg/dL) 5.6+0.1 6.310.1 0.000
SGOT (IU/L) 25.2+0.8 28.0£0.8 0.010
SGPT (IU/L) 26.4+1.3 33.5%1.2 0.000
yGPT (IU/L) 35.7£3.5 54.3+3.6 0.000

1) M*SE ; Adjusted by age.

NS ; Not Significance
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(5) MetSyn 5 480 & A3s AR ¥

A ddAE MetSynd F5<9 AdEd wel EFMetSyn&Male/
MetSyn&Female/ Non-MetSyn&Male/ Non-MetSyn&Female)dle] H] L
stk MetSyne] 57FA] #1& @l thalA = MetSyn®| <k A whe}
B o491 #ol & YEll o, MetSyndl sl @st4% 18] GALT=

MetSyn #1821 X7} Axtd o2 =k},

Table 6. The MetSyn & sex differences on the anthropometry,

Insulin resistance related profile, Lipid profile, general profile.

MetSyn Non-MetSyn
Male Female Male Female p-value
(n=208) (n=75) (n=169) (n=104)

Anthropometry
BMI ke/m)  26.7+0.2"C 26.8+0.4° 24.7+0.2° 23.3+0.3% 0.000

WC (cm) 941405 88.1+0.9° 87.7+0.6° 79.0£0.7% 0.000
SP (mmHg) 135.6+0.97 136.241.6° 123.5+1.0° 121.9+1.3% 0.000
DP (mmHg) 8654070 84.241.2° 78.2+08% 76.5+1.0° 0.000

Insulin resistance related profile
b b
FBS (mg/dL) 114.5+1.7  114.5+2.9  99.6+1.9° 94.6+2.4% 0.000
HbA1C (%) 6.2+0.1°  6.3£0.2°  5.8+02% 55+02% 0.002

general profile
Uric acid  (mg/dL)  6.6£0.1°  5.0+0.2°  6.0+0.1° 4.5+0.2% 0.000

SGOT UL 29.3+0.9° 24.0+1.6° 26.3+1.0° 23.3+1.3° 0.000
SGPT UL 35.6+1.4° 26.8+2.5%" 29.9+1.6°" 2074217  0.000
rGTP (UL 58.0+4.0° 39.9+7.5° 44.2+43" 2024597 0.000
Lipid profile

TC (mg/dL)  195.042.6 199.7+4.6 193.2+3.0 196.3+3.7 NS
TG (mg/dl) 227.3+6.5° 209.5+11.4° 113.147.4* 110.149.3° 0.000
HDL (mg/dl) 4284087 456414 52.3+09° 58.8+1.1° 0.000
LDL (mg/dL) 116.7£2.3 115.844.0 121.0+2.6 114.843.5 NS

1) M*SE ;Adjusted by Age.

NS ; Not Significance
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(6) #1752} MetSyn

Table 7. The differences on the anthropometry, Insulin resistance
related profile, Lipid profile, general profile in pre & post

menopause of MetSyn.

MetSyn
post— pbre- p-value
menopause menopause
(n=63) (n=13)
Anthropometry
BMI (kg/m*) 26.7+0.5 26.1+1.2 NS
WC (cm) 88.2+1.1 91.3+2.7 NS
SP (mmHg) 137.3£2.3 137.7£5.8 NS
DP (mmHg) 85.6+1.5 82.6+3.8 NS
Insulin resistance related profile
FBS (mg/dL) 115.3£4.5 119.8£11.3 NS
HbA1C (%) 6.4£0.2 6.1+0.7 NS
general profile
Uric acid (mg/dL) 4.6%£0.2 5.6+0.3 0.047
SGOT (TU/L) 24.7+1.4 20.1+3.3 NS
SGPT (IU/L) 25.0+1.8 18.8+4.3 NS
rGTP (TU/L) 38.3+£6.7 20.3+17.8 NS
Lipid profile
TC (mg/dL) 198.5+5.8 200.6+14.9 NS
TG (mg/dL) 212.7£18.8 180.1+46.6 NS
HDL (mg/dL) 45.4+1.4 48.3+3.6 NS
LDL (mg/dL) 114.4+4 .4 113.1£11.4 NS

1) M*SE ;Adjusted by Age.
NS ; No Significant
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Table 8. Compareison of nutrient intake according to MetSyn
Non—-MetSyn.
MetSyn Non-MetSyn p-value
CHO Kcal 2) 1103.9£45.8" 963.0£50.8 0.042
CHO Keal 1091.1£39.5 978.7+44.0 0.065
CHO/Total Kcal 58.56+1.3 55.3%1.5 NS
Fat Kcal 473.3+£36.2 437.1£40.1 NS
Fat/Total Kcal 22.2%£1.0 23.0£1.1 NS
Pro. Kcal 354.7£26.7 351.2%£30.0 NS
Pro./Total Kcal 19.4£0.9 17.3£0.8 NS
V Ca/A Ca 3.80%+0.80 4.89+1.00 NS
V Fe/A Fe 5.58+0.62 4.86x0.69 NS
cap @ 0.55+0.02 0.49+0.02 0.030
cap ¥ 0.54+0.02 0.49+0.02 0.076
Na/K 1.68+0.06 1.61£0.07 NS
SFA/PUFA 1.00£0.07 0.94x0.08 NS
EAA/NEAA 1.16x0.01 1.17£0.01 NS
1) M£SE

a) Adjusted by sex

b) Adjusted by sex, age, total calory(kcal)

NS ; Not Significance

Abbreviate) CHO ; Charbohydrate, Pro. ;Protein, V ; Vagetable, A ; Animal, SFA ; Saturated

fatty acid, PUFA ; Poly unsaturated fatty acid, EAA

essential amino acid
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Table 9. Compareison of nutrient intake according to MetSyn and

SeX.
MetSyn Non-MetSyn p-
Male Female Male Female value
CHO Keal 1236.3£1472.6")  1010.1£358.5 1039.5+459.9  877.9+381.0 NS
CHO/Total Kcal 56.0+12.5 62.349.0 55.4%8.5 60.3+9.5 NS
Fat Kcala) 556.9+657.9 402.5+263.1"  509.0+£359.7"  339.4+206.0°  0.032
Fat Keal®? 498.4435.9° 439.8457.8 44324440  401.04554.0  0.468
Fat/Total Kcal 23.448.8 23.1+7.8 202.7+1428.8 22.447.7 NS
Pro. Kcala) 415.24507.0° 280.5+144.2""  367.3+290.2° 258.98+117.3" 0.036
Pro. Keal® 381 7498.7°) 317.1446.2  358.6+35.2  312.9+43.2  0.485
Pro./Total Kcal 17.6+4.3 16.5+3.4 33.94120.8 17.8+4.7 NS
V Ca/A Ca 4.4£10.3" 5.0£5.6" 3.0+7.6° 7.7%15.6° NS
V Fe/A Fe 4.5+4.3 6.5£4.9 4.4%6.4 7.9+16.4 NS
Ca/P 0.5+0.2° 0.6+0.2° 0.5+0.2° 0.5+0.2% NS
Na/K 14.740.5 1.6+0.5 108.1+851.2 1.6+0.7 NS
SFA /PUFA 1.3+1.23° 0.8+0.4° 1.2£0.8% 0.9£0.6° 0.014
SFA/PUFA 1.1+0.1 0.8+0.1 1.0+0.1 0.8+0.1 0.217
EAA/NEAA 1.240.1 1.240.1 1.240.1 1.240.1 NS
1) M£SD
2) M*SE

a) Not Adjusted
b) Adjusted by sex, age, total calory(kcal)
NS ; Not Significance

abbreviate) CHO ; Charbohydrate, Pro. ;Protein, V ; Vagetable, A ; Animal, SFA ; Saturated

fatty acid, PUFA ; Poly unsaturated fatty acid, EAA ; Essential amino acid, NEAA ; Non

essential amino acid
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Table 10. The partial correlation coefficient between nutrient intake

and biochemical profiles.

CHO CHO Fat/Tot Pro. Pro./ 'V Ca/A V Fe/A Na/K
Kcal /Total  al Kcal Kcal Total Ca Fe
Kcal Kcal
WC 0.17 = 0.24 =% 0.18%x
SP 0.16 = 0.18 =*x 0.23 #x 0.27 sx
DP 0.16 = 0.24 #=x  0.19 *x 0.19 =x 0.23 #*x
TG 0.17 = 0.17 = 0.16 =
HDL 0.20 s
LDL 0.18 =
insulin 0.19 s
QUICKI 0.18 #=x  0.18 =
HDL_PPD 0.15 =
HDLZ2b 0.19 =#x 0.19 =x
HDL2a 0.16 = 0.19 =x
HDL3b 0.17 = 0.16 =
HDL3c 0.19 == 0.17 = 0.24 ==
Adjusted by sex, age, total calory(kcal)
* 5 p <0.10
#% 5 p <0.05

Abbreviate) CHO ; Charbohydrate, Pro. ;Protein, V ; Vagetable, A ; Animal, SFA ; Saturated
fatty acid, PUFA ; Poly unsaturated fatty acid, EAA ; Essential amino acid, NEAA ; Non

essential amino acid
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Table 11. MetSyn and sex differencies on dietary habit (%)

Level MetSyn Non-MetSyn b value
Men Women Men Women
Coffee
Yes 84.5 77.0 82.9 76.5
No 15.5 23.0 17.1 23.5 NS
without breakfast (times/week)
less 1 71.1 86.5 67.8 55.6
1-2 7.0 2.7 6.2 12.1
3-4 7.5 4.1 6.8 13.1 0.007
more 5 14.4 6.8 19.2 19.2
Fast food intake frequency
less 1 /month 52.9 77.0 44.5 52.0
2-3 /month 24.6 14.9 26.7 25.5
1-2 /week 16.6 4.1 23.3 19.4 0.007
3-4 /week 4.3 4.1 3.4 3.1
Soda Water (glass/day)
more 3 1.1 2.7 2.7 1.0
1-2 10.2 6.8 20.4 4.1
less 1 23.0 8.1 19.7 21.4 0-000
non 65.8 82.4 57.1 73.5
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Table 12. Frequency of Lifestyle behavioral factor accoding to
MetSyn and sex in all the subjects. (%)

MetSyn Non-MetSyn
Male Female Male Female p value
Physical activity
reclined 1.1 8.2 2.1 3.1
sedentary 42.0 27.4 60.3 44.9
light activity 33.7 58.9 30.1 41.8 0.000
modrate 2.7 4.1 6.2 9.2
severe 0.5 1.4 1.4 1.0
Regular exercise (one more time/month)
Yes 66.7 68.1 68.5 61.9 NS
No 33.3 31.9 31.5 38.1
Drinking
drinker 80.7 17.6 74.8 33.3
ex—drinker 10.2 4.1 4.1 4.4 0.000
non—drinker 9.1 78.4 21.1 62.6
drinker 74.8 80.9
ex—drinker 4.1 10.1 0.002
non—drinker-r 21.1 9.0
Smoking
smoker 38.0 6.8 29.9 1.0
ex-smoker 44.9 4.1 34.7 2.0 0.000
non—-smoker 17.1 89.2 35.4 97.0
smoker 29.9 37.8
ex—-smoker 34.7 44.7 0.001
non—smokerT 35.4 17.6

T) MetSyn vs Non-MetSyn in male

NS ; Not Significance

t}.(Table 13)
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p value
0.008
0.019
0.044
NS
NS
NS

Non-MetSyn
5.7£1.0
2.3+0.1
4.0£0.5
1.4%0.1
1.9£0.7
2.5+0.7

MetSyn
9.3+0.9"
2.7+0.1
2.7+0.4
1.440.1
3.840.7
2.6+0.9

cup
botle
cup

botle

(ea/day)
drinking frequency (1 week)

beer

Table 13 Lifestyle behavioral factor about drinking and smoking
So-ju

smoking
alcohol intake (1 time)

of male subjects
1) M+SE ; Adjusted by age
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3. dedAIA AA

D ded AYY A9 &2

JedAghad AR PA Ads 5T

ofl

(Insulin), HOMA-IR,
QUICKI, GIRS o] &35}%t).

Table 14. Distribution of Insulin Resistance parameter

Male Female p-value

(N= 378) (N= 179 ) M vs F)
FBS (mg/dL) 108.2+1.3Y 102.4+1.9 0.015
Insulin (uU/mL) 4.940.2 5.840.3 0.020
HOMA-IR 1.3£0.1 1.5+0.1 0.141
QUICKI 0.40£0.00 0.38+£0.01 0.024
GIR 45.4£3.2 27.5x4.7 0.002

1) M=%SE ; Adjusted by Age
Al mE JdedAE AAESY +4 ZI(Table 14H)AA AA| AT

HOMA-IRE A &3 YA oxsL

F4 1.3+£0.1 oA 1.5+0.12 A w2 F7e o
= yehfA AT, QUICKIF GIRS HAoAM FolHoez =t

27.5%£4.7).
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Table 15. Distribution of Insulin Resistance parameter on the

Metabolic syndrome.

Non-
Metabolic syndrome )
Metabolic syndrome p-

Male Female Male Female  value

(N=207) (N=75) (N=170) (N=104)

FBS 15 me/dL 114.5+1.7"° 114.5+2.9° 99.6+1.9° 94.6+2.4% 0.000

Insulin 4§ pU/mL 54403 674055 3.840.3% 5.2+04° 0.000

HOMA-IR 11§ 164017 204025 0.9+01% 1.2+0.1% 0.000
QUICKI 11§ 0.38£0.01% 0.36+0.01% 0.43+0.01€ 0.40+0.01° 0.000
GIR 1§ 3420+4.3%  21.247.4% 60.1+4.8° 31.1+6.0% 0.000

1) M%£SE ; adjusted by Age

* Male vs Female in Metabolic syndrome (p<0.05)

1 Male vs Female in Non-Metabolic syndrome(p<0.05)

¥ Metabolic syndrome vs Non-Metabolic syndrome in male (p<0.05)

§ Metabolic syndrome vs Non-Metabolic syndrome in female (p<0.05)
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TR s Ad 9 T 7P Bol AREHI  Ue
HOMA-IR(Homeostasis model assessment of insulin resistance)< &
d AR S s 9% 7IEXE T5HAEY gho] dEad AP
Brrst=dl o Bl 49]= A7 ok =9 Skl HE

d

=
ARG Jled AZAS 52 & s 2o AT -

A7 WEAES] HOMA-IRE &5 &' sk vk F3s
UErlth(MetSyn  Male;  1.6+0.1, MetSyn  Female; 2.0
Non-MetSyn male; 0.9£0.1, Non-MetSyn male; 1.24+0.1). ©]&]

F2 o8HdEd FE7F HOMA-IR & AFEshs Aol E3o] 7] o
o

etSyndll slEE45E, 28l AZLdTSF ded A

=
ol ATA xR = T 37X E QUICKI(Quantitative  insulin

esnsitivity check index)o]t}. o] & HOMA-IRS} wizH7FA| = wij$- ket

st AREY wdeddy FRzyem AR dsd A
HOMA-IRY] &) ZaaA4 %7t £om o $& AFUAE ol Ao

= grhean (201

w A7 udAES] MetSyn friek ¥l wE QUICKI A=
MetSynel] obdA-g-olA zeja FAelA o #3th QUICKIE= 4h=E34
MM Za7F AEHER FEAEAY HOMA-IRZ = widle] A¢S o
Eflith =, dEW Aol 45 QUICKI= ZropA Al €}, o]HA HH
QUICKI®I Al MetSyn ¢k A8l oA oA AHEdd s&5dad
% HOMA-IR¥} 22 A&Fs YeERlAv(MetSyn Male;  0.3840.01,
MetSyn Female; 0.36x0.01, Non-MetSyn male; 0.43+0.0
Non-MetSyn male; 0.40£0.01).
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Table 16. Change trend of Lipid profile, Anthropometry, Related
insulin resistance profile, Related Lipid profile factor, General

profile accroding to the Quartile of Insulin resistance parameter

Insulin’  HOMA-IR” Quiki®’ GIR?
change change change change
trend ~value trend p-value trend p-value trend ~value
Anthropometry
WC cm + k% + ok - k% - k%
SBP mmHg  + ¢ sk - ok + *
DBP mmHg + Kk + Kok - sk + %

Insulin resistance related profile

FBS  mg/dL + * + *ok - ok + NS
HbA1C % + NS + ok - ok + NS
Lipid profile
TC mg/dL + NS + NS + NS + NS
TG mg/dL + ok + ok - ok - *
HDL-C mg/dL + *% - Kok + Kk + *
LDL-C mg/dL + NS + NS + NS + %
Related Lipid profile factor
FFA uEq/L + NS + NS + NS - NS
ox-LDL ng/mL - NS + NS + NS + NS
Al + * + ok - Hk - *
Al2 + e + #k - e - *
Al3 + e + #k - e - *
Al4 + * + #k - e - *

1) M+£SE ;Adjustede by age

* ; p<0.05

x5 p<0.005

NS ; Not Significance

+ ; Increased according to Quartile

- ; Decreased according to Quartile

H+

; Shown flexible data according to Quartile

a)lnulin Quartile (1th ; <=2.68 , 2nd ; 2.69~4.31 , 3rd; 4.32~6.46 , 4th; 6.47=<)
b)HOMA-IR Quartile (1th ;<=0.67 , 2nd ; 0.68~1.05 , 3rd ; 1.06~1.74 , 4th ; 1.75=<)
¢)Quicki Quartile (1th;<=0.35 , 2nd; 0.36~0.38 , 3rd; 0.39~0.41 , 4th; 0.42=<)

dGIR Quartile (1th; <=15.69, 15.70~24.30, 3rd; 24.31~38.85 , 4th; 38.86=<)
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Table 16. & <l=ud AP A= AR I dig
Anthropometry, Insulin resistance related profile, Lipid profile

’

Related Lipid profile factor®] ®3s} 74&S YEld tableoltt. &9 & <

ol Wl A FAHE BAGSE + 2, Fa¥ AL -2, gasn
F7hskE At —+ 2 S48 gasts 49E +-2 el povalue
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29 S owse] BE £x9 W g §
Aed AP AREe] ARG Ws] wE Ass AXS Aol:

TC. LDL, FFA, ox-LDLS Al&stile BF fFod o=z o7t W),
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Table 17. The prevalence and Odds Ratio of Metabolic
Syndrome accroding to the Quartile of HOMA-IR, QUICKI and

GIR in all subjects.

Quar- Total Male Female

tile  OR 95% CI OR 95% CI OR 95% CI

1 1.000 1.000 1.000

2 1.603 0.975-2.637 1.286 0.727-2.275 -
Insulin

3 2.228 1.349-3.680 2.922 1.573-5.428 -

4 3.592 2.146-6.013 4.176 2.214-7.878 -

1 1.000 1.000 1.000

2 2.115 1.262-3.546 2.295 1.262-4.173 1.847 0.661-5.163
HOMA-IR

3 3.746  2.226-6.302 4.462 2.374-8.387 3.789 1.415-10.145

4 6.011 3.509-10.295 7.929 4.058-15.494 4.506 1.644-12.349

1 6.558 3.802-11.313 7.318 3.809-14.060 9.641 2.758-33.703

2 3.608 2.124-6.230 3.956 2.111-7.414 5.989 1.646-21.792
QUICKI

3 2.060 1.182-3.592 1.809 0.960-3.409 3.994 1.152-13.854

4 1.000 1.000 1.000

1 - 3.100 1.669-5.759 -

2 2.137 1.296-3.522 2.366 1.289-4.341 -
GIR

3 - 1.358 0.749-2.462 -

4 1.000 1.000 1.000

Adjusted by age
subjects N of Total = 535 / Male = 360/ Female = 175
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HOMA-IRS 7Fd W& A9l 159 MetSyn FHES 7|£o=2 11
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A, T A ARES] 2FolA = waE7E 21158, Al WA ARES 25
M= 3.7460, 7HE =S AR ZEAA S 6.011M2 Srkske Ale 9

A% 5 it

83 QUICKIS #he 1 gte]l A4S d€d AIAPS HeEde A
ol 7h4 = AR IFdAY MetSyn FHES 7]Fo® QUICKI
o] 7} W& AMES 1EF 9 MetSyn ¥ E-2 6.558 744 S718FA T

GIR Al QUICKI# whzt7bAl = 7Hg3%S ARE 9l 159 MetSyn fH

S VFe® A WA AFEY 1F9 MetSyn FHEW 2.1378 F715

ul

i

30
o

dA dAel dig Jdad A FIEQIA] ARG 1Eel g
MetSyne] FHES WAy Aol Adedd AgAdo] 7145 MetSyn
°f FHES wAsl TN, 47HA da" AZAH AR FAA
ol WE wxhzE g AA SRk ed o s B

1
A QUICKI®] A& A AR 5 MetSyne FHE tis] 7Fg W

d gAARe ez Aed ARH AR ARSI 1EFW MetSyn
A AA g Adsl A Aee 1
A AuAow mAuzh 78tk 53 HOMA-IR®] MetSyn 30

HE Ao ARE wol FsAm, akA A F MY we w

il

o] /dell A= Insulin? GIR#ES] AT 1ol thd MetSyn® e+
ookl &gt ol F3 Insulin® GIRS o/dolA ARGS9 #+4H
ol daids dad A AA=ZHEY ouE TFA A F3kT

1e]al ool A= QUICKIO] MetSyn ol thgh wxpu]zh A o4
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5 A=dAFAY A& MetSyn HF 82

$o] 471x el&E™d AgA Hrolx T AY =T 7P feldela
A YElgd HOMA-IR I QUICKIO oste], MetSyne & a2 4
SHAEE 7S yHo R oA gAY AR 2HFE MetSyn9 9

daclel 2 A g FEROE 1YTE 1Y Aoz AU A%

il

o
il
of
_O|L
£
r o
i
e
2
ogt
o,
r o
>
lo
4

A= MetSyne| ¥ E2 W3t
e

o4l M7t HH, olH3 A3E Fste] MetSynd +HE

F
B Total

3 Male
B Female

Numberof MetSyn rkk
factor(n})
P

1 2 3 4
HOMA-IR Quartile

Figure 6. Number of MetSyn risk factor accroding the Quartile of HOMA-IR

B Total
3 i ) 1 Male

m Female

Numberof MetSyn risk
factori{n)
[o&]

QUICKI Quartile

Figure 7. Number of MetSyn risk factor accroding the Quartile of QUICKI
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6) A= AFAE QAR MetSyn B 8139 FAAHEA

ded AFE A=} MetSyn ¥ s3] FAdENS A

A3k th.(Table 19)

Table 19. The partial correlation coefficient between the

Insulin resistance parameter and risk factor of Metabolic

syndrome
Insulin HOMA-IR QUICKI GIR
WwC 0.236%x* 0.214%x* -0.282#x -0.160%:x
SBP 0.145%x* 0.138x*x -0.156%*x* -
DBP 0.138:x 0.124%x* =0.187#x =0.115%x
FBS 0.206#* 0.458#x -0.322%x -
TC - - - -
TG 0.145%x* 0.156%x* =0.204#x -0.102=
HDL-C —0.139#x -0.14 8= 0.183x*x* 0.094x
LDL-C - - - -
* ; p<0.05
#% 3 p<0.001
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7) MetSyno| i3 Ad=d AFA AR 7]E A (cut of point)HA ;
ROC A

MetSyn®| {5 o]# g MetSyndle FH& A5 + de= Aded
A JAAES] 7EAE FHokt

Aol A AUCE curveold] 99& Yelg & 3o2 oA 7]F A (cut
off point)& WA Z4 v =, o8 7|[EXE EF 28dsu H=s9 A

WA F84S vwsbze guH43]. BA e AUCH @el 255 A

;

W 7+ ¢ (sensitivity) @b E o] E(specificity) ¥ S&+=

= =
w7 Eow Ao Aege] FobA i, Kot EopW Aol dg o

TEJEH] A9 3.6150U/mLRA 3L, area under the curve(AUC)E
0.644(95% CI 0.598-0.690), ™A == 70.1%, Sol%=x 52.3% 3.

HOMA-IR® 79 1.03591, area under the curve(AUC)E
0.693(95% CI 0.649-0.737), %=+ 66.9%, 5°l%+ 63.5%AH.

QUICKI®Y A5+ 0.375%131, area under the curve(AUC)+
0.694(95% CI 0.650-0.737), Y%=+ 59.7%, 5ol%=+ 68.3% %},

GIR®9] 749+ 28.12%13L, area under the curve(AUC)+= 0.575(95%
CI 0.528-0.625), WA %= 62.6%, SolE% 51.5%%th.

J{m

1m
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Figure 8. ROC curve of Insulin Resistance parameter for increased

Metabolic syndrome
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4. Dys¥} HDL size phenotypes
1) Dys #¥¢ Ass A7
(1) Dys did=te £ %

A Al A o)A dF(Dyslipidemia;Dys)ol  slgsls Bl &
(57.8%)°] 18A] ¢k A9(42.2%)R Tt oF 1.368] o] Eko ™ Dysdl
st oidzte] d9E Rxe 94 409, 509, 309, 60, 70tH,
200 s=o®, oA 50, 60, 404, 30, 70, 20th o= o}
MetSynol A9} 2-& 4 &S e

DysS 7HAa gl dida & $A(63.7%)0] ©149(36.3%)H.t} 3= 4t

B0
70 = male
i female
60 -
? 50
e
= 40
g
E
30
£
20
10
o : . . —
JI0year A40year S0year 60year TOyear

Figure 9. Prevalence of Dyslipidemia by ages in this study
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(2) Dys9 #188¢2 %

A AFdgAE G Aoz BF7Fse] Dys9 47H4 g9l F
zF 9)g @l tste] Gt Hl& (%)t (Figure 10. A), 31F %= Dys
A3l gl that v & (%)S EFH AT (Figure 10. B).

5 0 7458
(%) (35} o Male
- 497 2
50 - Male - a0 - Female
354
Female
i 202

% 32.4 e

a0 - S0 226227
20 -

1049
20 - 155
11.%

10

10 - 79 737

24 28
1:| - I 1 'D 1 T T T - 1
highTG  highTC  highLDL low HDL o 1 2 3
: Number of Dys risk factor
Dys Risk factor
A B

Figure 10. Distribution on Dys risk factors

A gl Dys Sl@aclel tg REA Fe HDLEAZHE ¥
wol St ugol Wi RE /g woul, B3 o149 A% By
BT 16.7%4% o ol o4olx e HDLEAAHE sEt o AXY
F9 el 7P ARAQ Addeleh T 5 AATHA). EF Dys o AF
291g 739X e Aguche 1 ol 73 g wael o ¥

dow, olygt AL FAdA R o g A FUTHB).

Hir
o
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(3) Dys #%°l m& A3 A&

Dyse] Aelo] wa} Dys# Non-Dysee] 4shshd ¢la 9 Adud
Q1A =S v w3 th.(Table 20)

Table 20. The differences on the Lipid profile, anthropometry,
related insulin resistance profile, related Lipid profile factor,

general profile in dyslipidemia.

Dys Non-Dys
(n=322) (n=232) p-value
Lipid profile
TC (mg/dL) 201.4+2.1" 187.1+£2.4 ok
TG (mg/dL) 210.8+5.4 109.7+6.3 ok
HDL (mg/dL) 44.9+£0.7 54.8+£0.8 ok
LDL (mg/dL) 120.5£1.9 113.5%£2.2 *
Anthropometry
BMI (kg/m?) 25.840.2 24.9%0.2 ok
WC (cm) 89.2+0.5 87.6x£0.6 *
SBP (mmHg) 130.8£0.8 127.6x£1.0 *
DBP (mmHg) 82.4%+0.6 81.0£0.7 NS
related insulin resistance profile
FBS (mg/dL) 108.5+1.4 103.3%£1.7 *
HbA1C (%) 6.0£0.1 5.9£0.1 NS
related lipid profile factor
Al 3.6x0.1 2.5%0.1 ok
Al2 4.6£0.1 3.5£0.1 ok
AI3 5.1+0.1 2.1£0.2 ok
Al4 2.8%£0.0 2.2%0.1 ok
FFA (uEq/L) 561.2+18.4 498.9+£21.2 *
ox-LDL (ng/mL) 383.8£37.0 342.8£43.9 NS
general profile
Uricacid (mg/dL) 6.0+0.1 5.8%0.1 NS
SGOT (IU/L) 27.0x0.7 26.1+0.9 NS
SGPT (IU/L) 31.3+1.2 28.3x1.4 NS
rGTP (IU/L) 50.1£3.3 37.4%£3.9 *

1) M=*SE ;Adjusted by Age.
x5 p<0.05

#x 5 p<0.005

NS ; No Significant
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Dys9l 4714 $1§1#2l TC, TG, HDL Z# 2~ E, LDLZ & 2 H 9]
= Dysd Fol wek fFo]2el Aol& BWlew, Dyss 7HAL A=
aFelM TC, TG, LDLEA2EHE s=s %, HDL FH2HE %
Frold o yokth, BMI9F SBP, FBSE $19 A A4=%]9} vpz7lA] 2 Dys
= 7ML= A A oA o ® E AT

axte] XAAHE QARER FAH A4 (Al Atherosclerosis Index)<}
2] A W2HEFA;Free Fatty Acid)sEoA % Fo A2 xpo]E& eyl A vl
ox-LDL2 #9] %<l AFo]7F YEuA &Sk

S PS5 4744 25 Dyse] fiel meh H49 Holg mylo

rr

[‘F

o, FF S4B An Byl BE APL AMSE AARA AlZoR
e SUASASE T U 5.0 oY A9 BRENAS B4 9UE

7b Aw, 3.50]8kelH v ARE YelE Aor FEs=d [49] &
AT thgAM Dys HATYE BIAES AlZFATL 3501408 B
HERLG B AYEE e 2

< TN T AFES HolE AlgOA 9¥E #Add =g
thar & A e A4LDL-Z# ~EE/HDL-Fa 2~H &) H|7F 50]%4 o]
W oS 9% 3-501W AEAE 3%, 3°oW H =] =,
2-301W 4t olate] 9%, 20]5tolH W 9FLEE UshlE o=
TR JEd B AT A Dysel 4$-(2.840.007F 18X ¢k
< A5(2.220. )R FojHow Eoqrt

T3 Dyso| fFoF G o9 Aol wE s a2 AAg
ABE AAE9 #ol= Table 213 729t}

MetSyn®] $1g31atet Dys AANA, SHAAFES 25 Dyse] #
ok el whek ol A ]l AfolE BT
Dysolal P d-s Ee A7 Aol HeoldAy 1 Axrt 57
k3Tt
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A

r

=] %

Apol 7k hehibA] ergiet.

Table 21. The differences on the Lipid profile,
related insulin resistance profile, related Lipid

group according to dyslipidemia & sex.

anthropometry,

profile factor in

W QA F fUAWAEFA)F AE-LDLox-LDL)E £ 4]

Dys Non-Dys

Male Female Male

Female p-value

(n=228) (n=106) (n=149) (n=73)
Lipid profile
b b a a
TC (mg/dL) 200.242.6° 203.6+3.5  187.242.8° 186.8+4.8 ok
b
TG (mg/dL) 229.1+6.6° 177.948.9° 115.647.2 94.2412.1°  **

HDL  (mg/dl) 42420.8° 49541.1° 52.440.9°
b b b
LDL  (mg/dl) 122.3+2.3° 117.143.2°° 114.142.6°

Anthropometry
BMI  (kg/m”)  263+02°  25.0403°  25.3+0.2°
WC (cm)  925+06°  835+08"  90.2+0.6°
SP (mmig) 131.9+1.0" 128.8+1.4% 128.5+1.1%
DP (mmHg) 83.7+0.8° 80.1+1.0° 82.0+0.8"

related insulin resistance profile
b
FBS  (mg/dL) 110.8+1.8 104.442.4° 105.0+1.9°

HbA1C (%) 6.240.1 5.9%0.1 5.940.1
related lipid profile factor

d c b

Al 3.8+0.1 3.3+0.1 2.7+0.1

d c b

AlZ 4.8+0.1 4.3+0.1 3.740.1

b a b

Al3 5.7+0.2 4.1+0.2 2.340.2

d c b

Al4 2.940.1 2.5+0.1 2.3+0.1

FFA (nEq/L) 558.2+£23.1 566.5+£30.6 502.6%£24.5
ox-LDL  (ng/mlL) 422.8+46.6 312.7+£51.1 316.5£61.5

d
61.341.5 *
111.8445° =

24.0£0.47  #x
80.941.0°  #x
125.3£1.9°  *
78.541.47  xx

99.043.2%
59402 NS

2.1£0.1%  #x
312017 #x
1.6+0.3°
1.940.1°%
487.5£42.2 NS
430.4485.0 NS

1) M£SE ;Adjusted by Age.
x5 p<0.05

*x 5 p<0.005

NS ; No Significance
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(4) Dys ¢ MetSyn

Dys& MetSynl sigsh: B@Ae hardde shiz @50 9o
W, Dysel 47b4 984 F FHAW} HDL ZezHBe =

MetSyn®] /1At &5 ArbE S a3ttt

rr

MetSynoll ald3st= x5 94 75.1% 914 88.0%7F DysS 7HA
3L A%k (Table 22)

dAHe s Dyse 74 = 4 MetSynel si@at= 49-7F &
i1, MetSyne] obd A9 Dyse 7HAaL AA &S 499 HlEo] Furh.

Dyse] 918892 tiAtsEwe] fdaclel 2357 w&ed Dysel o
FAe] A9 MetSyno® #gd SEe] && e FASAR Dyse
factorg ¥ 7MA%= 7FAAL A &=, = Dys7F oby™ A MetSyndl 7%
£ AAMetSyntAAF T 21.7%°] 21X & Ao R Hol Dysoll dFsteE A

#ol MetSyne = ojgkd 7heidol ¥ w2 Aoz Az

Table 22. Frequency of Metabolic syndrome and sex on

Dyslipidemia.
MetSyn Non-MetSyn p-
Male Female Male Female Total value
N 157 66 49 51 323

+ Dys % 48.6% 20.4% 15.2% 15.8%  100.0%

Dys-— MetSyn%  75.1% 88.0% 28.2% 48.6% 57.8%
0.000

lipidemia N 52 9 121 54 236
- Dys % 22.0% 3.8%  51.3% 22.9% 100.0%

MetSyn%  24.9% 12.0% 71.2% 51.4% 42.2%
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2) HDL size phenotypes
(1) tAAe] 22 =Xl (HDL) subtypes &3

AA dAe] HDL(High density lipoprotein) Zd2HEZ9 Fx¢
HDL particle size % portion?] Ao W& B ¥X+= Table 233 #t}.

HDLZH =HE =& dA4ol 47.1£11.9mg/dL, o] A o]
53.5114.1mg/dLZ Aol © =gk}

HDL peak size® oJAo] ] =1 2a,2b9 portion® F+=d], 53] 2b
9] portione PA Hl&] foFHoz FHrk ¥bA YA L peak size 7F o
AR Z9kar, 3a,b,ce] portiono] BT 53], 3b,ce] portione oA H
o fFojdgo =z Ek).

Al e FH2HES ol drstal oA sizert Aal B
7} 22 HDL2a¢tb= 2F 22 oA 9 &2 ZUZHES o= ol e A AF
= YHE Begs JFdHEeN 71de] EdsiA M = Ao
2 B F drh 9 E 3ab,ce o] FH2HE Brh 9Fo A
o] H]&o] FolA sizer Fa WE7} H FEHE o]Zo] 2abzE A&EHW
A AdFE2HERRE -] ool He Zlelv. ¥l wEo] 39
portion®] Ht= A& wAsE HDL o] Bt AS 9vlsta, 24 &
Joid ez A7]7F & HDL29 portiono] HojA| A HE2 IFY1EESF

Fol ABFA o] FolAA Btk AL guFh

sl

HAGte] Ao A= oS HDL29 portion®] HARET @k, HA
< HDL39] portiono] g Bt} Bkth. 27| wiio HDL29 portion©]
B odolA HDL Fd2HEY s57F 2 A2 Fds 232 3lolu
ojg]gk A== ool HANARY JFu2HE Rl #F A
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I o= AL 24 4 )l E3] HDL2bSF HDL3be portiono] Al Ao
w2 Goxel zo|7} AA e

e ol ¥ AT A ] FEi= HDLo 2 ol¥ AWzl apo AL HA
I oA A HDLEZ=7F oAl AolE Hols A vlzrlA = oA

} o]
A feldew B ¥EE YWt VLDLH LDL] F& of¥Awusl
apo B WU zbl feldel il & molA ekgket.

Apo B/ apo A= B A F EF {94l AolE BA=H, H apo
B/apo A ratiow= Ad#A3 A3 7MY AAAAE
HaQom[52,53], Walldius[54]5 <= B/apo A ratio’} =& =
g B2 FdzdEe] s Zojdes A Zow, wobA Adads

o f1go] wopthm A,

Hol&= X ¥E=E HI

Table 23. Distribution of HDL peak size and subtype on sex.

Male Female Total
(N= 379)  (N= 178)  (N= 557) P7vale
HDL-c (mg/dL) 47.1+411.9" 53.5%14.1  49.1%13.0 0.000
HDL peak size (nm)  9.28£0.90  9.46%1.02 9.310.9 0.047 T
9.9740.05°  9.47+0.07 0.018 t
HDL2b (%) 30.41+3.77 31.8543.62  30.9+3.8 0.000
HDI2a (%) 21.19£1.5 21.44£1.67  21.3£1.6 NS T
91.1840.087  21.50£0.12 0.030 t
HDI3a (%)  17.83+£1.62 17.68+1.65  17.8+1.6 NS
HDL3b (%) 12.98+1.23 12.50£1.47  12.8%1.3 0.000
HDL3c (%) 17.56+3.34 16.5243.10  17.2+3.3 0.001
Apo A (mg/dl) 159.7459.1 186.0£72.1 168.1464.7  0.000
Apo B (mg/dl) 121.2441.9 128.8€46.6 123.7+435 NS
apo B/apo A 0.81£0.49  0.73£0.26  0.79+0.43  0.047 t
08240027  0.73£0.03 0.038 T

1) M£SD / 2) M+SE
T) change into significant difference after adjusted by age
NS ; Not Significance
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(2) MetSyn¥ HDL subtype

AA Al MetSyne] 5o wg} HDL subtypes portionZ} apo
A, apo B9 X Table 249 7t}

A= BAse wW MetSyndl o fdeld= HDLEH L E 5%
7} 43.8+£0.7mg/dLZ MetSyno] o}d oA H(54.5+£0.7mg/dL)¥} H| L
ato] freo]A o w ykt

HDL peak size9A] MetSyn%l oA 28X &2 Heto]| H|slo] H

=

w0.4nme] Akom FAA R FolAQl AfolE WAL, subtypes 229
portion®] A& MetSyn¢l Hukol A Z+zb folF o2 =4 eyttt HDL
9] 57}A] subtypesz 2a¢t 3¢9 potione MetSyne 5o wa} A 4
o8 FolAQl AolE HolA = B8kt

A AHA iel CEZ AYAAEAA 4Ae] A717F AA A
AFg 2y ENde] Fa3 A H93%s F¥stE= HDL2 +39
potione MetSyno] ofd HuolA A EFoen, HDL2 #3Feo
subtypes® ¢ & = MetSyno| o} F ko] A
Aoz wokth 1% 7] wiiel MetSyne] ol 75 HDLZE#E Z~H F9
SEGA FYH R F& g Wl fl= Aotk wiE o CES &
o] Ao QAo A7|= AaL Ay B Al o] ¢Fo] Fol MTF F2

"% HDL3 #38& MetSynQl HwtollA Eovh. A¥A o= MetSyn?d

=)
ol
o
N
2
ol
iy
[\
o
lo,
o,
o

a2
o

Apo A¢t Bel FXolM= apo A9 A= thARSTO Fel wEh &
o] Aol x}o]E HolA @SkA U apo BY A9-olE MetSyngl FutolA
oHow FA v, AEHARI Bdo] & Aow Wiy e

[14] apo B/apo A9 ratiooll A At HetellM fFold oz x3uth
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Table 24. Distribution of HDL peak size and subtype on MetSyn.

MetSyn Non-MetSyn
(N= 283) (N= 274) p-value
HDL-c (mg/dL) 43.8+0.7" 54.5x0.7 0.000
HDL peak size (nm) 9.14%0.06 9.54+0.06 0.000
HDLZ2b (%) 30.34%£0.23 31.42+0.23 0.001
HDLZ2a (%) 21.33%£0.10 21.24%£0.10 NS
HDL3a (%) 18.00£0.10 17.58+0.10 0.003
HDL3b (%) 13.08%+0.08 12.57+0.08 0.000
HDL3c (%) 17.26+0.20 17.15%£0.21 NS
apo A (mg/dL) 166.97+£3.78 170.59+£3.88 NS
apo B (mg/dL) 129.24+£2.57 117.78+£2.64 0.002
apoB/apoA 0.84%0.03 0.72£0.02 0.001

1) M=%SE ; Adjusted by Age and Sex

NS ; Not Significance

Li[55]1%59 ATl 93std apo B apo B/A ratiox= HD L subtyped
FE= £ 2xolH, E3] apo B/A ratio’} AARFE
< 7Fstal HDL2a,2bve #hagtohar sparglch. & A+-4 3%
A% apo B/A ratio’} =Y HDL3a,3b,3ci= portion®] Z=¢omy,
HDL2a,2b¢] portion< WA Yty [55]3 dAete= 4 HAT
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w3 HDL peak size®t subtyps® portiono] Aol whz} -9 &<l

olZ HA7] wiLol MetSyno 5 A¥Hd wel mE EFele BE4S
& H.gkth. (Table 25)

@Al 4718 DFOE kel HuPARAN HDLZYAHE FE:

Lo
[
a

E2o]a, HDL peak size®} 57}A subtypes® portion, apo A gl = ]
T RFolA 25 ol 9420 AbolE H T
apoA, apoB, apoB/apoA EF ALSEIw o] f5-¢F Aol wet {94

¢l zpol= W T}

Table 25. Comparison of HDL subtype portion according to quartile
of HDL peak size

MetSyn Non-MetSyn -
Male Female Male Female
value
(N=208) (N=75) (N=169) (N=105)

HDL-c  (mg/dl) 42.840.9"% 4594127 522411 58.840.9° 0.000
HDL peaksize (m)  9.1040.06°  9.2140.11° 9.45£0.07° 9.6440.09° 0.000

b
HDL2b (%) 30.05+0.26° 30.87+0.45 30.93+0.29° 32.40+0.37  0.000

HDLZ2a @ 21.33£0.11%° 21.2420.19*" 21.01+0.13 21.6910.16b 0.008
HDL3a @ 18.04%0.12° 17.91£0.20°" 17.56+0.13% 17.61+0.16° 0.024
HDL3b @ 13.17£0.09° 12.9420.16°¢ 12.75+0.10° 12.19+0.13% 0.000
HDL3c @ 17.41£0.23° 17.0620.40™" 17.68+0.26” 16.11+0.33% 0.002

b b b
apo A (mg/dl)  159.9+4.3% 1824474  164.4+4.9°° 183.9+6.2 0.003

b b b
apo B (mg/dl) 1257+42.9°  137.845.1° 116.943.3° 120.0+4.2°° 0.006

apoB/apoA 0.87+0.03°  0.80+0.04°" 07540047 0.69+0.327 0.002
1) M*SE ; Adjusted by Age
* 5, p < 0.05
s+ p < 0.005
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ko] A3E F
Aol AT Higdsfavia Az Al ¥ i, HDL peak sizeZ
ol vl skglth.(Table 26)

subtype 5 oA <l zo]l=

3] HDL peak size”’} HDL subtype portion®l] T3k Zwt

sl 1

il

el
o
it
=

et 53

HDL2b+ peak

size7} AA4= portion(%)o] =7}skar HDL3a¢ HDL3b: peak size”}
A5 portione] #ZAadts AT zeole] A Hlth webd  HDL
subtypesell gk HA Y] HolHE #45 Fste] HDL peak size
7} AZA+-E HDL2E3 9 subtypes®] portione <7}slal, HDL3E3E 9]
subtypes® portion TAastes AEFS WA, wEbd HDL peak
sizeE HDL subtypes®| portione] ¥ 7S xsl= AAZR AHsh=

Aol 7bsaitia AztAc

Table 26. Comparison of HDL subtype portion according to quartile
of HDL peak size

HDL peak size(nm)

1st 2nd 3rd 4th
p-value
<= 880 881 -9.00 901 - 950 951 =<
(n=344) (n=208) (n=272) (n=272)
b d
HDL-PPD(nm) 8.56+0.03"%  8.95+0.04°  9.23+0.04° 10.75+0.04°  0-000
b b
HDL2b(%)  28.90£0.25° 30.80£0.32° 30.24+0.28  34.12+0.29°  0-000
b
HDL2a(%)  21.0940.12% 21.64+0.16° 21.5240.14° 21.07+0.14°  0.004
b b
HDL3a(%)  18.5740.11° 18.09+0.15° 17.83+0.13° 16.54+0.13° 0:000
b b
HDL3b(%)  13.68+£0.08° 12.93+0.11° 12.82+0.09° 11.65+0.10°  0-000
b b
HDL3c(%)  17.7040.25° 16.53£0.33° 17.59+0.28° 16.62+0.29° 0-003

1) M*SE ; Adjusted by Age and sex
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Table 27+ HDL peak size©l

risk factor9]
7} Zol A=

=T =
7k EobAl

o

MetSyn9] 9389l
om o= &
o 77 S7FSHAl H= 2

o] Fo tfsto] WAREATS A A
of dial A
HDL peak size”7} Zro}d <=

=, MetSyn9 FH=

o

Zobaohe

ol

o)y 1-
e o

iste] ARE9] 1w Y7ol MetSyn
A=, HDL peak size
FA]

o4

= MetSyn2] gl

q

-
s

[e)
=

o)} 2= 0]
=

T

Table 27. Frequency of quartile of HDL peak size on MetSyn risk factor.
HDL peak size(nm) Total P~
<=8.80 8.81-9.00 9.01-9.50 9.51=< value
2)
S=90(M) N 105 64 81 48 298
85(F) WC % 35.2 21.5 27.2 36.4 100.0
WC HDLpeaksize % 61.4 62.1 59.6 36.4 55.0 0.000
(cm) < 900M) N 66 39 55 84 244
85(F) WwC % 27.0 16.0 22.5 34.4 100.0
HDLpeaksize % 38.6 37.9 40.4 63.6 45.0
N 111 59 83 58 311
>‘8153(%(§§)P) BP % 357 19.0 267 186 100.0
BP HDLpeaksize % 64.5 56.7 61.0 43.3 57.0 0.002
(mmHg) < 130(SBP) N 61 45 53 76 235 ’
85(DBP) BP % 26.0 19.1 22.6 32.3 100.0
HDLpeaksize % 35.5 43.3 39.0 56.7 43.0
N 87 51 78 45 261
> 100 FBS % 33.3 19.5 29.9 17.2 100.0
FBS HDLpeaksize % 50.9 49.0 57.4 33.8 48.0 0.001
(mg/dL) N 84 53 58 88 283 ’
<=100 FBS % 29.7 18.7 20.5 31.1 100.0
HDLpeaksize % 49.1 51.0 42.6 66.2 52.0
N 99 47 65 46 257
>= 150 TG % 38.5 18.3 25.3 17.5 100.0
TG HDLpeaksize % 57.9 45.2 47.8 34.3 47.2 0.001
(mg/dL) N 72 57 71 88 288 ’
<150 TG % 25.0 19.8 24.7 30.6 100.0
HDLpeaksize % 42.1 54.8 52.2 65.7 52.8
N 90 41 55 23 209
< ;1(())((%) HDL % 43.1 19.6 26.3 11.0 100.0
HDL HDLpeaksize % 52.6 39.4 26.3 17.2  38.3 0.000
(mg/dL) S=40(M) N 81 63 81 111 336 ’
50(F) HDL % 24.1 18.8 24.1 33.0 100.0
HDLpeaksize % 47.4 60.6 59.6 82.8 61.7

Y Values were obtained by Fisher's exact test (x%)
2 n, Number of subjects
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HDL peak size & A}E¢] 1250 wz} aldsl= MetSyne & L2219
NG Hite Fato] y2o= At Figure 11 #o] 1oz et

— P<0.000

3~ i
2
;i
0 - T T T
1 2 3

4

Number of MetSyn

HDL peak size(nm) Quartile

Figure 11. Number of Metabolic Syndrome risk factor accroding the

Quartile of HDL peak size

HDL peak size quartileo] Z7p4ako =z wWMEste] wel & Fats
MetSyne] & el W7t 7+ . & HDL peak size7} AZAT=

MetSyn®] FHES HAgots 3& on| g,

4
2
s
1

(A}
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Table 282 HDL peak sizeo] W& MetSyn? risk factorE9

H] 2l gk Zo

Table 28. Comparison of MetSyn risk factor according to quartile of

HDL peak size

HDL peak size(nm) p-
<= 8.80 8.81- 9.00 9.01- 9.50 >=9.51 value
HDL  m g5610039%  go5£0.04°  9.23+0.04°  10.75:0.04° 0000
peak size
BMI - (se/m) o g4 o0 25.7+0.3° 25.6+0.3° 24.6+08° 0008
WC em 89134063%°  89.77+0.80°  89.55+0.70°  85.74+0.72% 0000
SBP  (mmle) a1 0011 15° 12952414870 13045+1.20° 126.72+1.33% NS
DBP  (mmHg)  gq 40,0 05°  g378+41.10°  81.82£0.95°  78.76x1.00° 0-001
FBS g/l o5 jg41gs 108504239 107.34£208  102.00+2.14 NS
TG mefdl) g7 344834 18155410727 164.98+9.33° 136.1429.63% 0001
HDL — (mefdD) 59940917 465141.16°  44.7521.01°  57.75+1.05° 0-000
TC 191.0£2.9%  192.3+37°  1964433%° 202133 NS
LDL 117.142.7 113.5%3.3 120.4%2.9 117.0£30 NS
Al 33520087 3.33£0.10°  3.24+009°  2.73+009%  0-000
AlZ 13520087 4.33+0.10°  4.24+009°  3.73+009%  0-000
Al3 14340.23°  4.36£029°  3.77£026°  2.83+0.26°  0-000
Al4 2.7140.07° 257+008°  259£007° 2930077  0.000

1) M+£SE ; Adjusted by Age and sex

NS ; Not Significance
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HDL peak sizeol| W& szl=w¢ 47 o, 445 %=, HDL
d2EE 5 40 AolE vERT

HDL peak size7} #AZAFE, tA@s] HDL2 9] portiono] F7}e4=
=717k & HDLo| opds5 selzdlet 447 4%, 448 72
il HDL Fdl2HE9 st 578kl

1825 MetSyn®] 914 F F57] 9 FEIDoA= HDL
peak sizeo] WE FA<el ztolE YERHA Tt

Michio®] [33] H.arel] 2]s}H HDL particle size= HDLZFH2HE 5%
of wl#Elstal TGesX=ol ¥ s, apo A9k Hldslal Al9tE WHH| S
= Aol BF fojHor yehdtial akal Qe B AT Ade A=

-

AFo| = peak size’} 5718t HDL2b7F 5718k ar
HDL3b7} 7439l =d BMIZF HDL peak size$t wHo|dsleE AS £
BMIZ7} Z7}6b9 HDL3b® =7} Z718ba, HDL2be %7t 2 4adus o

peak size”} FolA4E HFu|wke] 7k Al A 2| E <9l
7Vebe S Hola, d3F TG7F S71st

a1 3t 9]
FAEF o] Aol e AL Fold 4= A
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L2 MetSyne & 223 HDL peak size % subtpye portion¥} 2]

LA S S Bkt (Table 29)

Table 29. The partial correlation coefficient between the HDLpeak

size & subtype portion and risk factor of Metabolic syndrome.

WC SP DP FBS TG HDL

HDL
-0.229#x  -0.137* -0.189*x -0.070 -0.178=**x  0.363**
peak size(nm)

HDL2b(%) -0.228#x —-0.191*+ -0.209*x -0.043 -0.164=*x  (0.328#*
HDL2a(%) -0.041 0.019 0.015 -0.036 0.106% -0.118=*
HDL3a(%) 0.120% 0.141% 0.175%x -0.024 0.193%*x  =0.300%x*
HDL3b(%) 0.229%x 0.195#x 0.253%x 0.027 0.200%*x  —0.318%*x
HDL3c(%) 0.130%* 0.063 0.054 0.067 -0.040 -0.023

Adjusted by Age and sex

x ; p <0.05

% ; p < 0.005

HDL peak size®} Z} subtypes® portione MetSyne] 57}A] risk
factor & +5d9S ALY UM A factorE¥ A4S 7HA 2 A

E3], HDL peak size®} 57FA subtypes % HDL2b®} HDL3bel 4%+
MetSyn®| Ww A 4744 factore} frolA oz & 4ddS vEbilith

olz]3dt ZAFZYFE HDL2b:x HDLE 57FA subtypess 7F4 ®H&
portions A k= typeol 7] witol 5 A3t A& xko] I A

of FAle wE Wl I v == typed Zlo]il, HDL 3bw 1 AHA|

A

7} ZFA)8F= portionS 57} subtypess 7HE A AW subtypess &
Astol] e 7hd Ws Al W5 s s subtypeol gt 3 #haf
Table 31°] Aol A HFFu|wE FHA 02 Hrtste =89 TG
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+ HDL peak size, HDL2b ¢= &9 @A S HDL3bo = o] A

S Yell= AoZ Hol Mikkos [59]9] Aol EHEu| vty 154 x|

g5 w HDL2be #43tal HDL3bE ZF713ttbs Zatel A X35k}
F A

HDL peak size®} 57FA] HDL subtype= MetSyn? ¢ aclx} 4
& 7= AL® Hol MetSyng Jwtst=dl glo] vl 3= AA7E 2
Ao 53] MetSyn TolA %= HDLFE2HE =7 dobx ko] =27]
7} & HDL?! HDL2b,2a7} 271 HDLZH2HE % Fridts 449

717} 22 HDLS! HDL3a,3b,3c®] portion®] o} A3 Ao 2 o
& fdol 2 MteSyn =, A9 dT MetSyn #4& fa T a3 e <
A7} d Aole AzbE

o

o
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Table 30. The prevalence and Odds Ratio of MetSyn accroding to

the Quartile of HDL peak size(nm)

Quar- Pre= Crude Adjusted
) n Range valence
tile @) OR 95% CI OR 95% CI
(o

1 172 <=8.80 64.5 4.276 2.635-6.940 3.515 2.126-5.813
HDL peak 2 104 8.81-9.00 51.0 2.442 1.432-4.164 2.219 1.274-3.865
size(nm) 3 136 9.01-9.50 544 2.805 1.700-4.628 2.512 1.494-4.224
4 134 9.51=< 29.4  1.000 - 1.000 -

* Adjusted by age

HDL peak size®] AFE9] 5o wWE MetSynd fHE] 3t ux}H]
+ Table 309 #Z o™ HDL peak size’} A&A4E= MetSyno +H
T4 F7HE Bt

HDL peak size 7F& =& AFEY 1549 MetSyn FHES 7]+

o2 wWuwads w spguke AMRES 1F =, HDL peak size’t 7bg 2
& AbE9l ZEelA MetSynel ¥ ES 3.515W= A SletE As &
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(3) =3 AgAd I HDL subtype 2 apo A&

)
i,

HDL peak size % subtype¥® MetSyne o<l % FHz} #&H
AR7] wWitell, MetSyne] A<l FAQ Ad&EAAIGT] AAG o
A= v Wzl g

HDL peak size®] A& 18 Z}Z oA Ad&a@d A a4 <late] ¥ tH)
1= Table 333 o FEdEd FE9 HOMA-IRYE peak size?’} %t
old4E FEAEYU FE9 HOMA-IROl =& iAol ¥¥7F @i
QUICKI> peak size7} Ztotd = QUICKIO| w2 tfdate] #3271 Wk
th GIR frel & ol #] gof F7]8hA] &

=, HDL peak size7} Zrotd¢= dad Aol yephhe Zojm, <

B

952 DL g El¢l HDL2a,be] portion®] #t}

(o]

32
=

L
(e
B
ot
ok
9
xo
14(e3

o
i

o
rfy
e
off

=9 HDL2bsH ol gaye vhebdivhs nas59] 3%
4 ®e HD L3a,2a,2b9F Ao AoAL

[e)
E
B Ao M peak size’} ARFE FEAEH L7 Yolx )

O

Table 31. Comparison of Insulin resistance parameter according to

quartile of HDL peak size

HDL peak size(nm) p-
<=880  881- 9.00 9.01- 950  >=9.51  value
(n=171) (n=102) (n=133) (n=126)
HDL (m) g 56400377 8.95+0.04° 9.23+0.04° 10.75+0.04 0-000

peak size

Insulin. @U/mMD  60103%  58204°°  50203°  3.8+042 0000
. b b b
HOMA-IR 1.6+0.1 1.740.1 1.440.1 1.0+0.1%  0.001

b
QUICKI 0.3840.01°  0.38+0.01° 0.39+0.01° 0.43+0.01  0-000
1) M+£SE ; Adjusted by Age and sex
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Table 329 A#AEAA3o| %= HDL peak size @ subtypes <l&d
AR JAAEH FHBAE UEFH ST, peak sizew dEdAIA AL}

TP RS Blew 37HA e’ ARA A T QUICKISH 7

Table 32. The partial correlation coefficient between the HDL peak

size & subtype portion and Insulin resistance.

insulin HOMAIR QUICKI
HDL_peak size(nm) 0.197== 0.161== 0.280 s
HDL2b(%) 0.123#= 0.102x 0.157 »x
HDL2a(%) 0.115%
HDL3a(%)
HDL3b(%) 0.125%= 0.100 = 0.188xx
HDL3c(%) 0.094 = 0.085 = 0.136%x*
Adjusted by Age and sex
* 5 p <0.05
x5 p < 0.005

srel Aol HDL peak size] ARt el m& Hatgte] Aoyt
AREA A Mg fodeldd dEd A4 AdA= QUICKIO] .

1A QUICKIS AME9] 18 o ® Uil HDL peak size®t subtypes
B 3FRA T (Table 33) QUICKI®] =x7} AA4= HDL peak size9t
HDL2b, HDL2a, HDL3b, HDL3c, apo A& 222l Ao]& ey},
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Table 333 QUCKI A}E9 1&o] o3t Ax= HDL peak size®t
HDL2b, HDL3bel Al Z3t 214 zto]lE BT}

Table 33. Comparison of Insulin resistance parameter according to

quartile of QUICKI.

QUICKI p-
<= 0.35 0.36- 0.38 0.39- 0.41 >=0.42 value
B a
QUICKI 0.33+0.00"%  0.3740.00°  0.40+0.01°  0.49+0.01° 0.000
b b
HDL  nm  g4404% 9.340.1 9.340.1 9.7+0.1°  0.000

peak size
b
HDL2b % 303440.30% 30.64+0.317 30.62+0.34° 32.00+0.34  0.002

b
HDL2a % 519340.13% 21.12+0.13% 21.22+0.14° 21.67+0.14° 0-030
HDL3a %  17.88+0.13 17.77+0.14  17.18+0.15 17.1840.15 NS
b b b
HDL3b % 13034011  12.90+0.11  12.89+0.12° 12.45+0.12° 0-002
b b b
HDL3c % 17534027  17.57+0.27  17.42+0.30  16.12+0.30" 0-010

apo A 172.745.0  169.5+5.1  169.045.7  164.5+56 NS
b b

apo B 130.343.4°  1285+3.4°° 120.1+3.8" 114.8+38" 0.008

apoB 0.80+0.25  0.79+0.22  0.76+0.23  0.8140.82 NS

/apoA

1) M*SE ; Adjusted by Age and sex

NS ; Not Significance
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5. 4 A phenotype &} MetSyn

1) Apo E # A # phenotype ¥ © Agul =4

(e3

AA WA FAM apo E 44 G@HS $AE 553739

R4

=3

dE 2>

apo E 3/38 363%(65.6%), apo E 2/38 63%4(11.4%), apo E 3/4%

¢

1099 (19.7%), apo E 4/43 4%(0.7%), apo E 2/43 10%(1.8%), apo
E2/28 3%(0.8%)°]At}t. ©] apo E Ao HIAHS hH-FdAd

alleled o2 AASIR S o 2 & 799 (7.1%), ¢3 F& 893H(81.4%),
e4 FL 126 (11.5%)°]tH(Table 36 / Fig 10).

Table 34. Distribution of Apo E phenotypes in this study

Men Women Total
Apo E
phenotype
2/2 1 2 3
3/2 39 24 63
3/3 250 114 364
4/2 6 4 10
4/3 76 33 109
4/4 3 1 4
375 178 553
Apo E allele
€2 47 32 79
€3 615 285 900
ed 38 39 127
750 356 1106
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Figure 12. Frequencies of apo E lipoprotein phenotypes(A) &
alleles(B)

67F%] phenotype$} alleleo] W& Ay} RFo|A EE Aio]A apo E
lipoprotein phenotype® 7%+ 67}4 phenotypezol] Aol A3#glo]
TS ALACE 68.5%, 4 31.5%, AA 67.1%)7F 1B A LA (E 66.5%,
33.5%, AA 32.9%)°1 Hlste] & EXE YuHlon, O FoME FA
Gl 3/3%ol M B2 vlE&S AAsta A (Fig 12. A).

ada TEFESA e FoAE AAEe E 3/3 typeo] 98.1%% 7

(A

o RE FES AP or, FulAset #HFHo & E2/2 typed
0.8%, xmje} #&#Ho] 9= E 4/4 typed 1.1%PAEZE u$ nu3 Bx s
=

type(59.9%)°] 714 Bgon 5oz E= E 2/3 type(34.6%), E 2/4
type(5.5%) <413t}

drbA el JAF-E F = 60%°]°] apo E3/330]lal, 1~2%7} apo
E2/29, 2~5%7} apo E4/4¥elth. adla ymA= EFPoz deA sl

— EBE) —
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Table 35. The relative frequencies of common alleles of the gene locus

coding apo E of this study comparing the others.

Populations n e2 allele e3 allele e4 allele
Korean" 2448 0.051 0.850 0.095
1. KB Kim? 553 0.071 0.814 0.115
2. HH Oh? 132 0.044 0.880 0.076
3. MS Lee” 105 0.067 0.848 0.078
4. YS Chio 302 0.022 0.922 0.056
5. JK Kim 100 0.070 0.790 0.140
6. JC Ryn 257 0.053 0.860 0.087
7. SY Jen 999 0.051 0.838 0.111
JapaneseS) 880 0.035 0.851 0.112
Chinese” 196 0.084 0.852 0.064
Amerindians 95 0.000 0.816 0.184
Caucasians” 5805 0.080 0.769 0.150

Calculated by study of 1~7 as total Korean population

This study

Oh et al, J Kor. Geological Asso 9(1) , 407-420, 1999
Lee, J Kor J of community Nutriton 29, 642-350,1996

Accumulated by the sum of total Japanese population's studies.

Accumulated by the sum of total Chinese population's studies.

" Accumulated by the sum of total African population's studies.

_91_



2) Apo E #FA A} allele®} MetSyn 2 Dys

2o AT e ADUA Qo] FFA 4

o
ol

t= apo E A&t

o] FHA g3dE A MetSyn 2 DysFe] #dAdo thste] dolp A} 31S

A9k apo E FAAY] alleleo] W& MetSyne 5% Dys 59 &

M BAASRE FoF AdE HojFA &gt

w3k 3714 alleled MetSyn# DysS 7FA| 3 Q= tidA = Ao o}

BYNE EAMeR fold 27E YA

|t
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olgist A3E F3lA apo E A phenotypes?] tadE A3 MetSyn

2 Dysé] Frl¥s F3HE 4AAEe BolA &= Aoz UERth
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3) Apo E allele®} 918 8.2 (risk factor)9e] #A#HEA 1A

apo E 37} allele®} MetSyn % Dys9 fFH & A= omst 4

2SS 4 Y] wiEel 24 AEe] 9% 2 <2(risk factor)¥e] #FHHAS

u
ol
o

A2 AAE MetSyné] 57FA 13 aqlel sidste= MeE= &
i apo E FHAF allele® 1@ 809 7ol digh wxpEAl Ay
MetSyne] 9@ aclel sidst= It apo E #AA allele9te] 9%
BES HolA &skrh. a=RAINE Dysebe] 47F4] @ ol ajdat= N
2 BHF3a apo E 34 allele® 982209 el ik nx}EA]
A= Dyse APadlel sidst= M9 apo E 47 allele®t
ol S Bl 53] Dyso A3 8clE 14 oA A 9
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Table 36. Frequency of apo E allele on MetSyn risk factor

e2 e3 e4 Total p value
N 33% 329 42 404
MS(-) MS-/+ %  8.2% 81.4%  10.4%  100.0%
vl allele % 717%  73.6%  689%  729% (1)
N 13 118 19 150
MS(+) MS-/+ %  8.7% 78.7%  12.7%  100.0%
WC allele % 28.3%  26.4%  31.1%  27.1%
(cm) N 9 102 19 130
MS(-) MS-/+ %  6.9% 78.5%  14.5%  100.0%
, allele % 27.3%  23.0%  29.2%  24.0%
high N 24 342 46 412 NS
MS(+) MS-/+ %  5.8% 83.0%  11.2%  100.0%
allele % 72.7%  77.0%  70.8%  76.0%
N 32 320 52 404
MS(-) MS-/+ % 7.9% 79.2%  12.9%  100.0%
allele % 72.7%  71.7%  70.3%  71.6%
<130 N 12 126 29 160 NS
MS(+) MS-/+ %  7.5% 78.8%  13.8%  100.0%
SBP allele % 27.3%  28.3%  29.7%  28.4%
MS(-) MS-/+ %  7.4% 86.0% 6.6%  100.0%
allele % 28.6%  25.9%  17.0%  25.2%
=130 N 25 335 A4 404 NS
MS(+) MS-/+ %  6.2% 82.9%  10.9%  100.0%
allele % 71.4%  74.1%  83.0%  74.8%
N 35 329 56 420
MS(-) MS-/+ %  8.3% 78.3%  13.3%  100.0%
allele % 64.8%  64.9%  64.4%  64.8%
<85 N 19 178 31 298 NS
MS(+) MS-/+ %  8.3% 78.1%  13.6%  100.0%
DBP allele % 35.2%  35.1%  35.6%  35.2%
(mmHg) N 7 108 5 120
MS(-) MS-/+ %  5.8% 90.0% 4.2%  100.0%
as allele % 28.0%  27.6%  125%  263% .
N 18 283 35 336
MS(+) MS-/+ %  5.4% 84.2%  10.4%  100.0%
allele % 72.0%  72.4%  87.5%  73.7%

Y Values were obtained by Fisher's exact test (x?)

2 p, Number of subjects

NS ; Not Significance
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e2 e3 e4 Total p alue
N 29?7 327 52 408
MS(-) MS-/+ %  7.1% 80.1%  12.7%  100.0%
allele %  72.5%  71.2%  75.4%  71.8% 1
<100 N 11 132 17 160 NS
MS(H+) MS-/+ %  6.9% 82.5%  10.6%  100.0%
FBS allele % 27.5%  28.8%  24.6%  28.2%
(me/dL) N 13 108 9 130
MS(-) MS-/+ % 10.0%  83.1% 6.9%  100.0%
allele %  33.3%  24.9%  15.8%  24.5%
=100 N 26 326 48 400 NS
MS(+) MS-/+ %  5.6% 81.5% 6.9%  100.0%
allele % 66.7%  751%  84.2%  75.5%
N 27 371 50 448
MS(-) MS-/+ %  6.0% 82.8%  11.2%  100.0%
allele %  77.1%  76.0%  84.7%  77.0%
<150 N 8 117 9 134 NS
MS(H+) MS-/+ % 6.0% 87.3% 6.7%  100.0%
TG allele % 22.9% 24.% 15.3%  23.0%
(mg/dL) N 15 66 11 92
MS(-) MS-/+ % 16.3%  71.7%  12.0%  100.0%
allele %  34.1%  16.32%  16.2%  17.7%
=150 N 29 342 57 yog 0012
MS(+) MS-/+ %  6.8% 79.9%  13.3%  100.0%
allele % 65.9%  83.8%  83.8%  82.3%
N 37 363 52 452
MS(-) MS-/+ %  8.2% 80.3%  11.5%  100.0%
<40(M) allele % 68.5%  61.7%  684%  63.0% o
<50(F) N 17 225 24 266
MS(H+) MS-/+ %  6.4% 84.6% 9.0%  100.0%
HDL allele %  31.5%  38.3%  31.6%  37.0%
(mg/dL) N 5 74 9 88
> MS(-) MS-/+ %  5.7% 84.1%  10.2%  100.0%
allele %  20.0%  24.2%  17.6%  23.0%
40(M) N 20 232 42 294 NS
>50(F) MS(+) MS-/+ %  6.8% 78.9%  14.3%  100.0%
allele %  80.% 75.8%  82.4%  77.0%

Y Values were obtained by Fisher's exact test (x?)

2 n, Number of subjects
NS ; Not Significance
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MetSyn 1&g 213l w4 A3 (Table 38) T XWo] 150mg/dL
Aol A apo E allele ' MetSyne] 5ol me} SAHo=

o] A} o]

o) Fr
oAl ztol7b Ao, MetSynoll T3t tldAEL apo E alleles
allele29] 747} ol WA YEST
o]Z E3lo] FTAA W] 7]F(150mg/dL)E v} ¥ thadAtel A MetSyn
%!

Q7 a2 &e AL allele 28 71 WE7} =gk}
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4) apo E alleleo] W& AJ3}stz <1zt vl

apo E alleled] we} A3}stz] 1ar59] zol& Walxk skt

Table 37. Anthropometry, Lipid profile, Related insulin resistance
profile, Insulin resistance parameter, Related Lipid profile factor
according to the apo E allele

e2 €3 e4
(n=79) (n=893) (n=126) P Velue
anthropometry
BMI kg/m® 24.8+0.4 25.5+0.1 25.4%0.3 NS
wC cm 87.0%1.0 88.7+0.3 88.0+0.8 NS
SBP mmHg  126.5%1.87 129.940.5 127.241.3 NS
DBP mmHg  79.0+1.2" 82.340.4" 80.0+1.07 NS
related insulin resistance profile
FBS mg/dL 120.842.9 106.6%+0.9 108.0£2.3 NS
HbA1C 5.7+0.2 6.0+0.1 6.010.1 NS
Lipid profile
TC mg/dlL  187.544.3°  195.041.3°  200.7+34°  0.051
TG mg/dl  179.8+12.2°"  164.843.6°  187.849.7 NS
HDL-C mg/dL 50.2+1.5 49.1£0.4 48.1+1.2 NS

b b
LDL-C  mg/dL  101.943.7°  118.3%1.1 119.943.0 0.000
insulin resistance parameter

Insulin 5.4+0.5 5.340.1 5.140.4 NS
HOMA-IR 1.4540.19 1.45+0.06 1.41+0.15 NS
QUICKI 0.400.01 0.39+£0.00  0.39£0.01 NS
GIR 41.6446.99  39.38+2.09  39.09+5.53 NS
related Lipid profile factor
Al 2.9+0.1° 3.240.0° 5.440.1" 0.012
Al2 3.940.1° 4.240.0° 4.4401" 0.012
Al3 4.0+0.3" 3.840.1° 4.540.3" NS
Al4 914012 9640.0° 2.6+0.1 0.000
apo A 174.147.0 168.4%2.1 163.5%5.6 NS
apo B 107.444.7%  1244%1.4° 1286370 0.001

a) M*SE ; adjusted by Age
NS ; Not Significance
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F571/01¢k7] dotd FEU2HE, LDLEU2HE 555, &

A7, apo BEks 37FA allele M2 #F9%0] zto]& H A

apo E alleled] me} MetSyn®| 574 91 &<l & dstollwt #+94¢
kel Ha v x] g el o7k gllvh. 13 AR Fe~HE
e 2 SAALY sRoAAE FHRAAY Aol AIFE YEFWAL
53] 4 alleledll Al dNEAQl (A543 9 A AAEC] HA ey
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Sl AR L B AxAATY AR5 N FAE B AL F
Fol A7} 9% Wad BRo|L N EA FEE AT AT} AL of
sl Rolet A7tA

6. Dys A A= AA A 57.8% 3l 390 2™, MetSyne] £ )
o} FAFS AwEEE YyERd Y 23 MetSynel &322l thalo]l At 5 &)

U=24 Dys¥ MetSyns sAlol 7FA AL & vl &2 67.5%= MetSynTt

syt A nrt o 2w AE Bk olF B3 Dyse 7w e A
MetSyne] HHEE S48S ¢ FAQAE, B¢ 2F AL dE W9
3} MetSyntt 7H4 3 gl Aol A 8% 4 $18 A9 @ voix Y3

7. 98 AFES F3 el HDLo| AddAA A3 2 FuAste] FQash
difelztel= APA S upgro® a3k HDL peak size™ subtyped]
portion®] A3+ MetSyn ¥ Dys¥ EF AEs] F2o %2 #ddAdo] gl

2ltt. HDL peak size7} Zrobd 4= MetSynd} Dys 25 3 Eo°] #9

8. HDL peak size™ subtype?] portione ¢l&d A= AAAHS 7}
Ao e, AeEdAEdA] QAR5 =2 AMES IFo=E A4H

HDL peak sizex= ZFo}xal, subtype® portion 5 HDL2bx 43S
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on HDL3b:E Z718t9ith. o2 %3 HDLY <Uxe =7 %2 2z
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Ue &S AAVE 2 Aow A

9. apo E lipoprotein phenotype® *#¥i= 67}#] phenotypezol] AW
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ABSTRACT

Studies on Clinical characteristic of Insulin
Resistance Parameter, apo E gene polymorphism
and HDL size phenotypes as Risk Factor of

Metabolic Syndrome

Kim KkotByul
Department of Food & Nutrition
The Graduated School

Sungshin Women's University

The metabolic syndrome is characterized by a group of metabolic risk
factors that hypertension, hyper fasting glucose, abdominal obesity,
hyper triglyceride, hypo HDL-cholesterol in one person. People with
the metabolic syndrome are at increased risk of coronary heart disease
and other diseases related to stroke and peripheral vascular disease
and type 2 diabetes.

In Korea, MetSyn had continuously increased, was by 33.1% in men, and
26.1% in women over 30years old people according to the data of

Korean National Heath and Nutrition Examination Survey(KNHNES) in



2005. The metabolic syndrome has become increasingly common in the
Korea.

Accordingly, the main purpose of this study are distribution and
characteristics of MetSyn in Korean and MetSyn associated with
dyslipidemia, Insulin resistance, gene polymorphism and HDL size

phenotype.

The results of this study were as following;

1. Subjects's sex distribution are male subjects 67.9% and female
subjects 32.1%. MetSyn prevalence of total subjects is 50.9% and
distribution according to age are 40year, 30year, 50year order high in
male subjects and 50year, 60year, 40year order high in female

subjects

2. Nutrition intake amounts and intake ratio are not significantly
different according to MetSyn or non—-MetSyn. But drink, smoking and
physical activity in dietary behavior or lifestyle behavior are related

prevalence of MetSyn.

3. Dyslipidemia subjects are 57.8% of total subjects and MetSyn with
dyslipidemia subjects are 67.5%. therefore we found that increase to

prevalence of MetSyn in case with dyslipidemia.

4. MetSyn high correlate Insulin Resistance parameters which fasting

blood insulin, HOMA-IR, QUICKI, GIR. Especially QUICKI shown the



highest correlation of MetSyn risk factors and analysis result among

the insulin resistance paramerters.

5. Apo E allele are not -correlation prevalence of MetSyn and
Dyslipidemia. but subjects with €4 allele are significantly high

concentration of total cholesterol(TC), LDL-cholesterol.

6. HDL peak size and subtype portion have a significant correlation
for prevalence of MetSyn and dyslipidemia than HDL cholesterol. Both
prevalence of MetSyn and dyslipidemia significant increase at smaller
HDL peak size. HDL peak size is correlated to insulin resistance and

has correlation with negative HDLZ2 and positive HDL3
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