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ABSTRACT

Studies on the reverse cholesterol transport
mechanism according to apo E polymorphism in

Korean metabolic syndrome

Park miyoung
Department of Food & Nutrition
The Graduated School

Sungshin Women's University

Metabolic syndrome(MetSyn) is a cluster of metabolic abnormalities
leading to increased risk for cardiovascular disease and diabetes type 2.
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 Korea
National Heath and Nutrition Examination Survey(KNHNES) in 2005.

To clarify the changes of reverse cholesterol transport(RCT) mechanism
according to apolipoprotein E(apo E) polymorphism in Korean MetSyn, 373
subjects recruited from Seoul medical center were studied. Measurements
included anthropometrics, blood biochemistries, apo E genotyping, the
factors related RCT such as lecithin: cholesterol acyltransferase(LCAT),
cholesteryl ester transfer protein(CETP), lipoprotein lipase(LPL), apo C-II
and apo E after screening by the modified criteria for Korean MetSyn.

The prevalence of MetSyn was 51.3% for men, and 41.8% for women.
The mean value of age, body weight, body mass index(BMI), waist
circumference(WC), fasting glucose sugar(FBS), blood pressure(BP),
Triglycerides(TG), and HbAlc(hemoglobin Alc) were higher but high



density lipoprotein(HDL-C) levels were lower in MetSyn(+) group,
respectively. In addition, frequencies of drinking, none/current smoking
status, and quantity of smoking on the lifestyle habits affected the
prevalence of MetSyn.

In MetSyn(+) groups, the level of LCAT, apo C-II, and apo E were
increased, and the activity of CETP and LPL level were decreased. The
increase in number of diagnostic criteria tended to significantly increased
with LCAT level in women, and decreased with LPL level in men. Besides
apo C-II and apo E were increased in all gender.

The mass of LCAT in tertile level showed a positive correlation with
WC(in only women), BP, FBS and TG. The mass of CETP in tertile level
showed a negative correlation with BP and TG. Consequently, high LCAT
and low CETP level resulted in the MetSyn attack being concomitant with
high TG and low LPL level.

The relative frequencies of apo E genotype were E2/2 : 0.8%, E3/2:
9.4%, E3/3 : 67.6%, E4/2 : 1.9%, E4/3 : 19.3%, E4/4 : 1.1%, and the
allele frequencies were ¢2 : 6.4%, €3 : 81.9%, €4 : 11.7%. The normal
type, &3 allele, showed a negative correlation with LPL and TG, and a
positive correlation between CETP and LDL, LPL, LCAT. However,
variants(e2, e4) were not observed significant correlation each other.
These results suggested apo E variants did not properly accomplish the
lipid metabolism in RCT system.

In conclusion, the increase of TG and decrease of LPL were considered
as resulting from insulin resistance. Furthermore, the effect of TG
indicated highly in displaying complex of MetSyn on apo E allele types.
Further studies are needed to investigate various factors of cell signaling,

adipokines, and inflammation related apo E polymorphism and MetSyn.
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Table 1. The various criteria for MS diagnosis

WHO 1999

Diabetes or impaired Glucose tolerance or IR

+ 2 or more of the following

1. Obesity: BMI>30 kg/m’ or waist-hip ratio > 0.9(M), >0.85(F)
2. Dyslipidaemia: Triglycerides > 150 mg/dl(1.7 mmol/l)
or HDL-C <0.35 mg/dl(0.9 mmol/DM) <0.39 mg/dl(1.0 mmol/l) (F)
3. Hypertension: blood pressure > 140/90 mmHg or medication
4. Microalbuminuria: albumin excretion > 20 wxg/min

or albumin: creatinine ratio > 30 mg/g

ATPII 2001

3 or more of the following

Central obesity: waist circumference > 102cm (M) > 88cm(F)
Hypertriglyceridaemin triglycerides>150 mg/dl (1.7 mmol/l)
Low HDL-C < 40 mg/dl(1.03 mmol/)(M), <50 mg/dl (1.29 mmol/1)(F)

Hypertencension: blood pressure> 130/85 mmHg or medication

oo Wb

Fasting plasma glucose>110 mg/dl(6.1 mmol/l)

IDF 2005

Central obesity / Waist circumference

+any two of following

1. Rasised triglycerides>150 mg/dl (1.7 mmol/l) or specific treatment

2. Redused HDL-C<40 mg/dl (1.03 mmol/D(M), <50mg/dl(1.29 mmol/D(F)
or specific treatment for this abnormality

3. Hypertension: blood pressure>130/85 mmHg or medication

4. Fasting plasma glucose > 5.6mmol/l or previously diagnosed type 2 diabetes

M: male, F: Female.



A (Insulin resistance)
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v A=A d 3 (HypoHDLemia)

4% HDL2 AAte] &S 7o WA @onm= A3 Ay AHste= W
st7h dojuA] ek 2y Aud AW FH I A S o] b o] YEu,
g TARAA AREAas G4 T dedAFgd wE LPL &4 Aeket
st AudeAgWd s 2dgval & 4 9ok, VLDL 927} HDL 43+
of TGE 3L cholesteryl ester(CE)E 7] wtol AHDLEFo] dojdrt. A
HDLE 5L ZH&HE viEs8 S At eza A3t A1 9ddx=A 2

Sk ARl g A Atk

ol WARINt o gty = AR AEAE o] ded 20 2 dEeEdA

Deolgts 2d3=18 o

i =
) AT NS YT TS BT



g A oA

WA zHe] 2o 2HE poole A 374AR, HolFu, hel AT 2 7 o)
g9 2HoT hr F Uk FelsEEe] A WY BRE e GFA

ok Folmz, 3t ol A ZHULHES MAdS S T

=
O
il
o
offt
ol
il
s
O
—

gk gt 7F o]9] A oA FH2HES (HoR o]FAY= 7AE T
E wnidelgtar sk, A 374 9AR vrol B 4 AtkFig 1). 19Al=
b oolee] xAA FFor Rty E AAOR dWtHor {EYy T iHE

olm ol HhE AlxY FEuUolA F4kE= A3 HDL WA E o] &3t
= 27FA el v 8 WHA

R

12

&S st HDLS HDL39F apoA-1o=

Mo

_I>i
o
oy

- 712 EAETE 8 FuzHES F5eHA 2717 & HDLE
Aggc. Axd Fel2dHE o]€E87 P44 2 apo A-1 AFUMAe &
gol o3 ZzEE9 WEo] AAHT

2aAE AgWA Apolo] Aoy HAHoR o {HHE FHHELS
&0 ol2Esrt Megsojof gt
th o]e} Zo] M3ty o ~¥EP ZFY2HELS CETPY <93¢ VLDL¥ LDL-C
2 Hdoldth mix 9 3@A= d2HY FHHEC] toR F5EE AR,

3714 =7} o] $HTh A4 o] HDL 48748 Foto] o 2Ed ZesHEg

o]l ~E|golm 2 LCATO 93 a3 Zd

>

ol e 7= A&, 1t LDL(B/E) & apo E #8A4AE €% &5+ 4=, vpA%
o2 Ay ZUXEEol TAAAYe] B2 AdwdAR o]Fste] tow F

o= d=7F 3
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Plasma lipid transport

~ VLDL

FFA

1

LDL Adipos_eand
g othertissues

Liver

Adlpose LDL receptor

tissue

CE  New

} synthesis)

Fee—
Cell in

— peripheral tissue

Figure 1. mechanism of Reverse Cholsterol Transfer pathway in
human metabolism (Atheriosclerosis, Thrombosis, and
Vascular Biology. 23:160, 2003)

D) oA A

A= WY 1g9 FdzHE(FHE A A=) I 100ge] THAES
Atk ol 28 Y AAE A% RO EAeke Astaiel oA FEld =
d 2" =, A2 mono-, diglycerides® #g] gt} o]gldt SHujA] EAe
nAS @Adske] Aol F FAabA wRtEd. A9 FaE FdUs
H =2 Acyl-CoA cholesterol transferase(ACAT)d| ©]ste] w2 A thA] of ~

Holx o FAdAo] W2 chylomicrons A $oH9). A% 9k Az %] o]

o
o

SH59 frjgoer FHldn. &@A9d F9% chylomicron T3 A
Aol el EAe= LPLel olste] S4AS #F2 A4} mono-
< diglyceride® &3 Al 713l FeibES ol UA o2 AFE AV AAFET).
Ao m FAAA o] s il FH|AHE°] @2 chylomicron remnants7} &
HAt} o= CETPel 93 HDLZY-¥ CEE HE33t. 1+ CE7F &5-3 5

| & 7)ol 3 EAlEE 8=

LT

o 2

N
i
o

o EIARFE AAATI=H mEo
Fab=e] apo BEE A FozH oS3t Agste] AE W faFold .

gk
J
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2) Wl g thAt

o2, S EEYG BIBEA dAHoR AR A, A, o
Zy2E 2L 9% AAoR ogHAT A TAE AL 9Z:an A &
Fo FHlEo] BN AEF T 3

(enterohepatic circulation)'e]&tal 3t}

’

Fee Gk FFEAS AYAPAOR WS Svf, Fe2HE @

4

S

Jo] Asta el HMG-CoA(3-hydroxy—-3-methylglutaryl-CoA) reductase?]
s AAAZIT T3 EEA AAY SFEAS a4 FU2HE Ta
~hydroxylaseZ 3&}3FZx 4 (down-regulation)st™, SAX W3} Axd ddAA] F

Q3 @49l phosphatidic acid phosphataseE A A 71T},
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3) A&z ER 71

7F. LCAT

LCAT2 zlollA Aol dFor et oA LCAT mRNA7ZF 27w
Ak LCAT §Aolyg % dFeE= JFS 4 &E=v. LCATY 72
ZY 227 PABEOZRE o AHE a2 glolidAES FA e

golzdAHe F84elm HDLE A5471E ol §3te] WA AT dF

AR Ao U AU ACATe ofdte] tiAl o ~H3tdt}. CE=
Ao ofsf AAD WA Dol A

kA 7 olele] Ao REH AR FULHE FE2 LCATA 9%
oAl =¥ el ofsf FAAGIL & g om0, o= LCAT &4 AAE Foid

] =
A%k LCATel fadon Aqs @Rl #28 ZelxvZo] Fa9w

Y 2HEo] AAE = AS Hotke & 5 3
D AXZREH ZY2HEZY FFol oA HDLA thd LCATS 7%
MEZRE ZY2HZ9 $£4 58S AYaE Aos F MY 7ts5Ao Ide

4, A= apo A-IAIEH o2 HE ZFY2HES EWHS 73 A% HDLO|

VLDL3#} LDLe] Hl8] LCATS Sel#el 7|dojeh= Zlolth. 1 % wA: 949
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® Apo A-19 9&

Agsta deAe gEaAE B A77F A%k
. R Ae R LCATZE 25 4o CElgol ZPs A sn=z d4o CEE
LCAT® ZFujol] oJa AAHAHNE o grh.2D
HDL At de dgo A LCATY 7|1¥2Z4 F HDLF 22 Fiuke] F
gt 71dolgt= Aol wral Ak AA, Fel= LCATS #AtxtiE HDLS 3
o] f k(e 500W)). HDLe] zhe ¥3E52 wh=A dalsiy, I3 x| ko
CE9] &S AF3tt. =4, apo A-I(apo E Z23F)7S g3 HDLY +#
5o ZY =9 FgA otk apo A-II(HDLY ¥ WAl F9 apo ©¥W A,
HDL #99] 90-95% dAME AANE FF, &5 F4 T LCATY &4
t A9 94FS 7AA FEr. AA, LCAT ZfZol 2449 x99 dA4oe
apo A-IVHS 33t 22 HDL #Ho] FAEn, wpx2to 2 LCAT 1A 7}
o] g s WMo Zlo] oftel apo A-I HFAR HAETHE Ao

r—{m
ko

v
o
i
~|
lfa
rlo
[eb)
S}
(@)
>
o
QL
O
o
e
-
)
-
o
=)
Ho
A
ot
o
i
&
>4
g
ﬂl
iy
OFO
-
o

dAE, FH2~EE 2 apo A-18 FF3 ‘99d HDL'e] LCATe| 93t CE
g fHe ¥ HDLe = AZdHATtE TAE A, LCATZ oAd o d#d
HDL¥ o] 45w &4, 314 LCAT A35A LCATE st 3 HDL
o] ¥, AMA|, HDLe] MEXo 2Ry freld FeFalzdEe] F&A=24
Zh-gstu 2 LCATS Fa3% 7[deolw, HAl, ¥¥¥ HDLel 7% HDLEUY
LCAT w42l 7d98s e Zloln. mpA o2 Fo2dHEo] A3t
A Fe AFodE LCATE dAES 7Hrddiste] fe|Aitbs vbEH oju =
Z12k81 apo A-Toll & &3kt
@ LCATS =4

of\

LCAT &4¢ =42 A% S7id AFe AAy 242 7hesit. webA
LCATl 3k Axut Fe2eE o] &2 A5 S7ksty TGO 7heEsfol <
g el A de] HDL= Heolsof dxigde LCAT 7|20 S71d wE
th g LCATel ojate] Rafe gA e ol FHate] &dste AAd &

r°l'
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1}, CETP

oA 7to. 2 CE
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HDL ZF# 2 ZE tiA}

CETP+=

-
R

ﬁ
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s
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=
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=

el

ot |

t}.26)27) CE Wol 41 ¢] HDL particle©]

Els

o] 5+ S
==t

H

2=
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LPLE& o]z} lipase, F9] lipaseES ¥ ¢33t Ao SAXH Ealaih

%_
Lo, A, s AEd, ofauE by 2 AAJY] T A” Ve dEe] '

2o FFe. TGE Agss €52 AAs= a424 LPLY A% TG
5 Abolol A3 FAC dow HDL-C¥= A A1 ko] kil ¢ A
2 T}30)

LPLS WAl A 2hgapAI vt 3F A 31 S A L] A AlZoA &
Awy, E1]E uw= N-linked mannoserk A2 A 3t3A FH =49 o Aol
AA = uwj LPLo] Alxuo] FAREH3D. A To] W Ahide dukzo
WSS oA F7] wwel A EaAAS skl LPL2 WAl
How o]gste] LPL & A28 Adago] FrbEojof k)32,

VLDL¥} chylomicron< LPLe] AAA 7[HA=2ZH EAA @S] F2xa
Wo] et Ao glucosaminoglycan g oAl LPLe &S Hk=t}l o]lu apo

C-II7} A Qiake} LPL Afolell M F=zt8& dFo=N aizhgo] o
o

=

ek
.

i:l:l

Folzth, a2y TG o] 53 Adud=RE LDL-C 34
Aol Akwsle] LPLol A&3te AUA H= thE AWEs#A o] of 7]
NP e =l tfafA = =gho] St

VLDLY A ol &= 362219 apo C-1I7F E3H o] 9lom, o] Bz = Ao
WA FAANS AR JSEdstsd Zazss LPL 24 9 A9 44X
St g dAhe] 3 ZAA ofxudld Apolo] AT g TheAdol AU A
Ao AAHAT. BA A3 A VLDL A AAE LPLS 2o] uj %Al
W VLDL QIA|&o] 40%7A 3= ATh3d). T4 1We] oy T/ AW
G el 7l xeto] Adad FA & 10%°] F
dex loen, LPL& SARHS Esto] T4AF2 =94 5 Atk wWebA apo

=4
C-11¢9] 9ds<& LPL¥} VLDL, chylomicron YA} Alo]e] ZAdlout 2831= Ao

s

4

Yo EZ=S 2AAE Y2 ¥350] thA] AR o7 A HAY e 2
B
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uh Apo E A7 @A A S

1) Apo E thA}

apo B9 FH @A GLe oW, M, ulF, A%, FAl, A, A Al A
T A EY3D). Apo EE chylomicron, chylomicron ¥4t&, VLDL, HDL®] +
dasrwM LDL &A¢ apo E &4 5] A4S Qs 9
03637, Apo Ex= W&H| A% FARSE 7es 7HA L d=d, FU2HE 59 A

Ae §4 2o Adss AERE AL ALS, A

i)
o
o

ot

, S WA AER
AAE FHeE 7lsdd #HAST38). = apo EXE 1He] apo Bt apo E F&-A
E B3 a2FdAM F¥ chylomicron ¥4H=9 S4E FHulstth. oo 4
A3} apo B1007} apo EE ¥38l= VLDL {Fe2RE A= AF &
A= didd FdEH, FdzdE FFo] & IDLely LDLE tiAb®l - LDL

TFEAE T o2 FaEo g AAES A A, HI apo E
= gdZHzHE W del #olstEd], apo E7F §l= HDLS 3He] F8&AE
o] &3t 4 gl7] Wil MEe FHzElE A A A apo Ex= Hl¢ Fas
o3k 339, €% HDL $5o] ¥olxw HDLY apo E7} VLDL¥} IDLE o©
A3sle] VLDL, IDL®] LDL €412 apo E &4 BFE 93] o4& 4 9l

o127 apo E= A9 FHl=HE AX o Fast

=

_

_17_



2) Apo E polymorphism

Apo E+ arginine©] F53F @il o g 299709 ofu| At o 2 FAE O] ¢l
g3 AgdwF 2 VLDL, HDL, chylomicrons ¥ chlomicron remnants %2
=23 FAHGUWMo|tt Apo EX LDL €A% apo E F&A(LDL-receptor
related protein)®] ligand®A4 A XX W] apo EE +4 AEo=E 3= A
of #&A A2F& st olE T 4 AdWEe] z2tal e FH2HES Al
Tz Rtels HdS

o] o}F o= apo €2, €3, R ed47} qom, o= A
19 9] Folo] &A= HH-FAAHallele) €2, €3 2 edo] o8] YA A0, A
BE e30] 7HE ok, €39 T ofu|:=Abr] o A Shol] uwhE}l e29F e49] WO
o] TWAECTH 2, 3, 49 ol¥EL 4zt FFHEA(homozygous;E2/2,
E3/3, E4/4)¢} ol 8 A 3 A (heterozygous; E2/3, E3/4, E4/2)Z &3t}

Apo E A& e39 ofu]x=Al vsjE & 112Wo] cysteine, 1589l arginine
o] 9]X]3F= WA, apo E Wo|d <l E43 2 112W] cysteine ™Al arginine©]
Y3} 282 1589 arginie W4l cysteine©] 9] %] gt}
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7h A By

L A70a 2 b4

D Ag-thgAet 713t

2) AFUA B PPA BF

Aol Ao NCEP ATP I criteria® 7]o®  dgk =
130/85mmHg, T4 A8 >=150mg/dLS sdatA dAsdrt. ey HDL 249
2HE] 49 A <40 mg/dL, oA <50 mg/dL= stlon FEdF(FBS)S
st 13 3] (Korea Diabestes Association)ol Al AJA]$F > 100mg/dL, &5-H]Tk
o] 7l&& gt M| HFErE] (Korea Society for the Study of Obesity)ol Al A A] g+
@Ak >90cm, A} >85ecm o.& dfo], H7FA P& T 37FA] o] el ad=
W= AbSSolgkar A o8kl tH(Table 3).
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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/dl., Women <50 mg/dL
Waist circumference Men =90 cm, Women =85 cm ?

* Diagnosis is established when >3 of these factors are present
1) Korea Diabetes association
2) Korea Society for the Study of Obesity
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3) Ashera 714}

ol
ox
o,
%
|\
o

2 AT o] 8H dnk F o1x}5(HbAlc, BUN, uric acid,
SGOT, SGPT, y-GPT, FBS)Z &AawWo| 93 nMAzgoz 4o, %2
ARl FEE2HE(TOR =484 A4%(TG), LDL(LDL1), HDL-C, apo E,
apo C-II% FAWol ¢fste] z4zte] 548 kitg o]&3to] vl AZsg o
Azttt A 71 & o] &3k th(Hitachi 7080).

LDL-C& A =A4A ¢} 4|, Friedwald formular[LDL=TC-HDL-(TG/5)1¢] &
2l4De) o) &) A4t 3T & ™7 3F X = (Atherogenic Index)© Murata 52 %
H42[AI=(TC-HDL)/HDL]S Ale & AAtelsith. TC Fol HDL-Co] AHA|38}=
H] & [TC/HDL]43L Al-1, A% o] HDL-Ceo] 2[A|&t= H]&[TG/HDL]44
< Al-2%, LDL-C <ol HDL-Ce] AA|s}= H|&[LDL/HDL]492 Al-3°.% 7

Aakel A gahgiet.

_23_



4 AR Ry BA

i

1}, & DNA(genomic DNA) =

DNA F=2 Puregene DNA purification kit(Gentra systems, Minneapolis,
USA)E AHgstol AAjstgltt. AP £ -80T otz 44 744 wasid
AEL 37CoAA &84 = 300ul® Alm= stgem RBC lysis
solution 900ulE # &dsto] 1#7F WA 5 13,000xgel A 20%7F d4l# e
stol A5 &aA F AsdS HEal 300uld] cell lysis &S 9o
vortexing sttt o 7]ell 100ul®] @¥id Xd &S HIFgE & tvhr] 20%3F
738t/ vortexing dte] 13,000xgell A 13#3F fAliel st dEds g H
DNA°l HAAZ]7] ¢3ste] 100% isopropanol 300ule wlg EF3 &
E-tubecll ¥ 31 503 inverting® ¥ 13,000xgell A 133+ A4l ste] 3o
S A A3tk Absorbent paper $olA o £9] isopropanolS 7| XLEHA A A &F
i, DNA9 washZE & 300ul® 70% ogr2S H7lste] <=3 inverting 3t
7 13,000<gell A 123t e sto] FShe 2ALHA AASS Y. E-tube
Zo] o et2S &HEA air drystal DNA hydration solutione 3 7}8fe] 65T

N 1AZ WA F olF Hsto] AP FF nah,

e
4n

. Apo E §3#3 4

ASO 929 INNO-LiPA Apo E kit(Innogenetics, Gent, Belgium)ZS ©]-&3}
°f apo E #AAES Z4st. W<EAd DNA FdEA(Tag DNA
polymerase, Perkin Elmer, USA)E A|¢gt EE& Aok kitoll x&d Z&S Ab
&35t aL, PCREFH #HAQ7txe] #AF& AF HAA A wet Fasqlth.
deloziE FE3F DNAE 520l biotine] FeE ARAE  o]&dfo
Perkin Elmer Cetus 9600(Perkin Elmer, Wellesey, MA, USA)el A 95T ol 4|
5%, 95T 30%(denature), 60C 20%(annealing), 72C 20%7%F extending) 30
3 wrES 3 & 72CoA 10E-7H(final elongation)9FH o2 FZEA 7]

Ke3
T,
PCR AFES A7) =3lo] 228 base pair(bp)¢l ZZALE o] Z Zelsltt. =2

Oft

H DNAE A294 537 WA 5 ®WAdE DNAE SSOP(sequence
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specific oligonucleotide probes)”’} A ¥ o] A+ nitrocellulose stripo] B 7}
27F ®B3kS-(hybridization) A7 3

45C9 Wk 2% A 80rpme= 30
strip2 Al &3t A -29 4 conjugate solution¥} substrate solution® = Al

2D AZAA Koro =z BEE HFigure 2).

E2/2 E3/3 E4/4 E3/2 E4/3 E4/2

|
Marker line — — — — :— — —
— — — — — —

Con). control s

112-arg 1 - e e s cs e e == m—
112cys PR R SR e e e . —
g I - f F % I
158-cvs 4 M e s m . .e.n - e .-c.:—-no.h - . . —

Figure 2. Examples of results with the INNO-LiPA
Apo E strips
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5) el zH B Ao wolats BaY 573

7}. LCAT =4

LCATY &4d& FAs7] fste] LCAT Elisa-Daiichi kit(Daiichi pure
chemicals, Tokyo, Japan)2 AF&3}%t}h. Dilution buffer(a)E ©]83Fe] 1:100
o= XA A dilution buffer (D= IMAZ EFEHE anti-LCAT
MoAb(36486)°] coating® 96 welldl] 50ul® ¥ 5, Ao A 2A17F ¥H-&AI
U2 wellell Holdd= 895 943 AASHL, wash buffer 350ul® 3% A%

3l Holglys g8 A3 A AT, Anti-LCAT MoAb HRP ConjugateE

Zkztol wellell 50ul® ¥ 5 AZolA 1AIZF &<k REgA17 v, 9o sdst
Al wash bufferg A}&3te] well& Al# 3}, substrate solution 50ulE 7}
welld] &F38FATh. AF=olA 1583 HbgAl7]aL #ZHLE stop solutions 7t
wellell 50ul® Yol wrgS FAAZ F, 15% ool 492nmelX FHEE =

32

Aste]l LPL3 CETPSt vh7bA 2 #F54dE& dte] LCAT 242 AFst
o}

. CETP =4

CETPe gAS =A37] 938t CETP Elisa-Daiichi kit(Daiichi pure
chemicals, Tokyo, Japan)2 A}-83F3th Dilution bufferE o] 83}¢] 1:800.=2
SMA7 Y EFEAS anti-CETP MoAb(3-11D)7} coating® 96 welll
50ul® gol oA 243t &t WAl & fNS ks A AU Wash
buffer 350ul® 3¥ A|F e}l Holfl= &M A8 AAAD F, anti-CETP
MoAb HRP conjugateE 7 welloll 50ul % 22 & 204 1A17F RESA]7]
i, ¢ YAl wash bufferg AFE3te] wells A2 3FITE. Substrate
solution 50ulE 7z} welld] Yol A&oA 1587 w2 A71 & dHlE stop
solutiong 50ul & ®F38}] 492nmollA SF=E FAsIY EFFAS o)L}

o et
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t}. LPL =4

LPLY &AS =AH3l7] st LPL  Elisa-Daiichi  kit(Daiichi pure
chemicals, Tokyo, Japan)S AF£3}3lth. Dilution bufferE o] £3te] 1:300.%
A7 A FFE2S anti-LPL MoAb”7} coating® 96welle]l 50ul & @

e &, deolAd 207 B WAL b ok 4% sl AANT T

jile3

O

o

wash bufferg 350ul® 3W AlHg 5 Holl= &HS $Hds] AA AT o]
o] 4 Anti—-LPL-PoAb solutiong Zt welloll 50ul ® Yo A2ox 175t
HEESAIZL 5 99t YUetAl wash bufferE ARE3F] wells A& 33T

Enzyme-labeled PoAb solution 50ulE 2} welld] 2o}, 294 1A7F &2

—_

¢

M)

HE2- A1 71 t}8, wash buffer® ZF wellS A& 89t} substrate buffer® 3] A
AlZ1 substrate solutiong Z} welloll 50ul® Y11 A4 1587 9 A 71 &
o] v}= stop solutione ZF wellol]l 50ul® ¥ % 492nmolA SHE=EE S5H4

o 0D EEFAL Tl T3 EFFAo) B3] JFahgin.

ol
-

6) A A
B oot x 8= E7 Package SPSS/Win(14.0)& o]&3sle] EA&d 7zt F
o] & g RE SAHAE Hd(Mean)tEFH2H(Standard Deviation;

ZdlavE dd 549 2% A Ed S A
3
=

S HA3 partial pearson's correlation

Y
1o
0%
e
e
L
rlr
L 1
o
fl o
oX,

coefficents(r)9} x°-test
fdzte]l gy da dF AssA g 7te] s dA AdFE 93 Robitaille 5 ©]
®e FAEPEA GLM 2 S o] &ste] FHHS kT3 adjusted)A A 7 =49
HEE9 434S et ezl 28L& 5244 A (Levene)? 2k &

b, Ad AR S Aldske R A E gQlel o Ao AT
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AT A% 2 w3

1. A5 BRel 54

1) td=te] A= &2

B AT AR ELS F 3738 o R VAR 23 465% FolA FHAHA
o Folati FEAHE ATt AP AgS o R Stk dEe &
¥ EAb 2287, oAb 14590, AR Wi 51.8+112.141 Aoem (At
L1£12.14, oAk 52.9+12.2), A& dle] ¥+ 200 199, 30t 579, 40di
87, 50t 13949, 60t 814, 70ul 20 o2 502 A7 AAL] 37.2%
£ AAsk v (Figure 3).

)
58

200

150 37.2%
m 21.7%
15.2% 156.6%
50
5. 1% 5.3%
N — —
20s 30s 40s E0s B0s 70s
(20-29) (30-39) (40-49) (B0-E9) (60-69) (70-79)
| Total 19 57 58 139 a1 20
OWamen 2 18 14 B3 32 11
Ohden 11 39 44 76 43 ]

Figure 3. Distribution of the ages in all subjects
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2) AAAZ D AFALY AWA 57

A= AAAS B AT AdQIAEY £ E= Table 39 )
A A3 A HAS 69.7+£26.8kg, 164.7£9.1cm °]RN o™, BMI=
25.143.1kg/m”°] A},

e Edle 9 91.947.9cm, oA 82.919.4cmZ HU 9 F93 o]z} 9
A=, F AFeA BEFET 97| Fow ARESH FA ¢ Hluste] B
o, @2 A= e Ede A¥7IS(E90cms 23S AL, ARE A =
slgj=de Hargtol 9@ (=856cm)es ZHetAl= @oth. SBP+= W9
ot Afol7t §lelal, DBPE YAF ¢ &2 Aoz yelyt. FBS £33 d 9
Frolgk Afol= glth. TG HURE 2pol7b FoHd o= datdA 2 235 1
S=d, A 178.1+109.0mg/dL, oA} 146.5+112.9mh/dLit}t. HDL-C %
= FgEde AR dAS ST AR adl T EoY AolE Fe
= Zhe gjlomA B AT dAAEY HagtllAxE Fol Al ko7t A

oo " dirbel AEsHy miARA 5S4 @52 HbAlce, BUN, Uric
acid, SGOT, SGPT, y-GPT, urine albumin® urine creatine®] 9 tH(Table 3).
HbAlc, BUN, urine albuming Al&gt B FEoA Jid fo]#Ql zko 7}t

N

1=

AATE Uric acid & YA 6.1£1.5mg/dL, A 4.6£0.9mg/dL ©°]qoH,
SGOT= wA 28.9+14.0 IU/L, oz 24.3+11.0 IU/L, SGPTE =&
33.1422.2 TU/L, 1A} 23.1+15.4 TU/L, yGPTY A% @A 54.3+74.81U, | =}
28.0£33.0 IU/Lo] 3. urine creatinine2 YA} 175.5485.9mg/dL, <JA}
111.24£56.8mg/dLZ FAENAM JAERT & FXE B,
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Table 3. The gender differences on the anthropometry, criteria for t h e

MetSyn, and general metabolic biomarker

Men Women Total p-value

(n=228) (n=145) (n=373) M vs F)
Age (vear) 51.1%12.1Y  529+12.1  51.8+12.1 NS
Anthropometry
Height (cm) 170.2£5.9 156.2£5.9 164.7£9.1 *
Weight (kg) 76.0£32.0 59.8+£8.7 69.7+26.8 ok
Body Mass Index (kg/m®)  25.5+2.8 24.5%+3.5 25.1+3.1 *
MetSyn Criteria
Waist Circumference (cm) 91.9+7.9 82.9+9.4 88.419.6 ok

Systolic Blood Pressure (mmHg) 129.2+14.1 128.5+15.5 128.9+14.7 NS
Diastolic Blood Pressure (mmHg) 85.1£11.3 80.6%+10.9 83.4%+11.3 ok

Fasting Blood Sugar (mg/dL) 108.4%24.7 105.3+£27.8 107.2+26.0 NS

Triglyceride (mg/dL) 178.1x£109.0 146.5£112.9 165.8€111.5 *
HDL-cholesterol (mg/dL) 47.7+£12.6 54.0+14.5 50.1+£13.7 o
Metabolic biomarker

HbAlc (%) 5.8+£0.9 5.9£1.3 5.8%+1.1 NS
BUN (mg/dL)  21.5+91.8 13.1+£3.8 18.4+73.1 NS
Uric acid (mg/dL) 6.1£1.5 4.6%£0.9 5.6+1.5 s
SGOT (IU/L)  28.9+14.0 24.3+11.0 27.2+13.1 ok
SGPT (Iu/L)y  33.1£22.2 23.1+15.4 29.4+£20.5 s
yGPT (IU/L)  54.3+74.8 28.0£33.0 44.8+64.2 ok
Urine albumin (mg/dL)  6.1%£31.2 3.9£14.0 5.3£26.6 NS
Urine creatinine (mg/dL) 175.5£85.9 111.2+56.8 150.3+82.0 s

Y Mean+SD

* . significance at <0.05
% | significance at <0.001
NS: no significance
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AA A A sHASE A5 2 GFU2HEVA #-E AREY 54
S Table 49} #t}.

TEFU2EES FH Y Aol7b froH el on @ab 178.1+£109.0mg/dL, A}
146.5+112.9mg/dLE dH A2 Ao td NCEP oA AdZE 7]5x9]
200mg/dLel ®laf wokvh. LDLS 4% A5% % Friedwald formula® ©] &3
ALt tha ztolE Bl A5 oAl A ztolrt gl vk, ¥
Aol o) gk AL HU e fFeARl Atol & Kl

AI-1([TC-HDLI/HDL)=  &&7F  of=tel]  #Hls  {o|Ho= ¥k,
AI-2[TC/HDL]% @27} olzo] nla) fo8or %o A3RE Wl o] Al-2
2 Yeld WA X 4= cardiac Index(CDEtare 3 &% A5 2 3o
WAl 3 S AAFSHE A EEA] 1 H7F 5.0 oY AS-

A P EsE A9, 3508t B AFEE YERUE Be® iEsa otk
9 FHAW Fo] HDL-Col Azh= wez UehilE 5974325 (AI-3,
[TG/HDLDOIAM = F1ie] o140 2ol (p<0.00D)7F ATt 2 g s
o] F7F 9188 Hol= AlgolA LDL-C/HDL-C ®(LHR)7} $1¥d= Ao ¢
Tgo] Hvhal L THe). o] M7} Solideld H& 9 E 3-501W I AHE]
3ol Bt HFEo A=, 2-30|H Hy olste] ¥E, 2050l u

< 9¥EE YEd= Zo® RSt ded 2 A9 A= LDL-C F
k53

AFY = EW 7| del Befshs A5 @42 BF de foHd A
o7} stk @A Fo A At T
Al 3t 40.0£18.5ng/mlel i AATE FARG FelHor 2 FEs Y
ERH AT AF 35.8417.9ng/ml, ®1 A} 46.4£17.5ng/ml). LCAT# CETPe] &4
EE o7 B e A3E BAATh ol LCAT CETPZF HDL <3l <
Eot=d oJAdelM e %2 HDL Fo] oo F&F= +Xx3tth. Sandhofer &9
AT o8, tAtSFT Fh-ok FHgle] oAbl CETP] ¢e] ¥ ®2
oz vetskth CETP7F $44 0= Ao M TPE =, oA F

a=)
ol
20
D)
oL
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2 o]dSo] Fw us R E
AdEe] F2 HALS FH7] wWel A7k CETP7F v &2 Ze°
Ay 7L o} R
© 3FLAS A

LPLE 43 A7]E apo C-119 %+ LPLY W2 dxtolA thik &2
ﬁ-a‘}:‘g_ N ™ [ D T
dS B (4R 5.743.1mg/dL, oA} 5.242.6mg/dL), apo E9 &%

+ .
5.0£1.8mg/dLg o™ Y Z+7F 4.94+1.6mg/dL, 5.24+2.0mg/dLo|%2°
¢ xfol= ofy At o

e
Jo
1o
a2
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Table 4. The gender differences on the lipid profile, Atherogenic

index(Al), and reverse cholesterol transport mechanism

related factors in all subjects.

Men Women Total
(n=228) (n=146) (=grpy D e
TC (mg/dL)  191.3+37.2Y  199.1440.8  194.3+38.8 *
LDL # (mg/dL)  108.0£37.0  115.8433.7  111.0£35.9 *
LDL1 ¥ (mg/dL)  118.2432.0  116.0+£30.8  117.3+31.5 NS
Al-1" 3.2+1.0 2.9+1.2 3.1+1.1 o
AI-2” 4.241.0 3.9+1.2 4.1+1.1 ok
AI-3% 4.243.0 3.2+3.2 3.8+3.1 *x
AI-47 2.4+0.9 2.340.8 2.340.8 *
LPL (ng/ml)  35.8+17.9 46.2417.5 40.0+18.5 ok
LCAT (ug/ml) 9.0%1.9 9.6%2.0 9.3+2.0 *
CETP (ug/ml) 1.8+0.7 2.140.9 1.9+0.8 *ok
Apo CTI (mg/dL) 5.7+3.1 5.242.6 5.5%2.9 NS
Apo E (mg/dL) 4.9+1.6 5.242.0 5.0+1.8 NS
1)Mean=£SD

2) Friedwald formula :

3) Enzyme method measurement

4) [TC-HDL)/HDL]
* 1 significance at <0.05

5) [TC/HDL]

% | significance at <0.001
NS: no significance

6) [TG/HDL]

LDL=[TC-(HDL+ TG/5)]
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Table 5. Distribution of Apo E genotypes in this study

Men Women Total
Apo E genotype
2/2 0 3 3
3/2 19 16 35
3/3 156 96 251
4/2 4 3 7
4/3 46 26 71
4/4 3 1 4
228 145 373
Apo E allele
€2 23 25 48
e3 377 234 611
ed 56 31 87
456 290 746
100
81.7%

80

60

40

Frequency ( % )

20

Figure 4. Frequencies of

€2 alllele

€3 alllele

apo E lipoprotein alleles
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Table 6. 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 ¢4 allele
Korean" 3,286 0.052 0.863 0.085
HH Oh? 107 0.070 0.836 0.093
HH Oh” 132 0.044 0.880 0.076
MS Lee” 105 0.067 0.848 0.087
Stones & Bile 47 0.047 0.860 0.093
J.S.Park”
Control 1,065 0.043 0.904 0.053
DM 79 0.063 0.810 0.127
SY Kang®” CVA & MI 44 0.057 0.898 0.045
Normal 49 0.031 0.908 0.061
YS Chio 302 0.022 0.922 0.056
JK Kim 100 0.070 0.790 0.140
JC Ryn 257 0.053 0.860 0.087
SY Jen 999 0.051 0.838 0.111
Japanese” 576 0.037 0.84.6 0.117
Chinese® 196 0.084 0.852 0.064
Amerindians” 95 0.000 0.816 0.184
German'” 1,557 0.082 0.782 0.136
Finnish!V 1,577 0.039 0.767 0.194
African'? 176 0.028 0.662 0.310
D Calculated by the summation of the result of study as total Korean population
2 This study
P Oh et al, ] Kor. Geological Asso 9(1) , 407-420, 1999
Y Lee, J Kor J of community Nutriton 29, 642-350,1996
» Park et al, J Kor Gastroenterol Asso 35, 475-483, 2000.
5 Kang et al, J Kor Endocrinology Asso 7(3), 273-279, 1992.
? Accumulated by the sum of total Japanese population's studies.
® Accumulated by the sum of total Chinese population's studies.
9 Accumulated by the sum of total Amerindians population's studies.
19" Accumulated by the sum of total German population's studies.
W Accumulated by the sum of total Finnish population's studies.
12 Accumulated by the sum of total African population's studies.
5) 71xAE AL
7h AEEd
NEAEAZ o g3t Aol Fold AL ABEWI A5W 2
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Table 7. Gender differencies on lifestyle behavioral factors

unit : %
Men Women Total
(1=228) (n=145) (n=373) © AU
Physical activity
reclined 2.7 6.3 4.0 &
sedentary 55.1 34.0 46.9
light activity 37.0 51.4 42.6
modrate 4.0 6.9 5.1
severe 1.3 1.4 0.5
Regular exercise (one more time/month)
No 38.9 39.3 39.1 NS
Yes 61.1 60.7 60.9
Drinking
non-drinker 18.1 70.1 38.3 s
ex—drinker 9.7 4.2 7.5
current 72.2 25.7 54.2
Smoking
non-smoker 26.0 92.4 51.8 s
ex-smoker 43.6 3.5 28.0
current 30.4 4.2 20.2

% . significance at <0.05
% . significance at <0.001
NS: no significance
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Table 8. Gender differencies on dietary habits

unit @ %
Men Women Total
Level (n=228) (n=145) (n=373) b value
Coffee intake
No 19.4 24.3 21.3 NS
Yes 80.6 75.7 78.7
without breakfast (times/week)
less 1 75.8 70.1 73.3 NS
1-2 3.1 6.9 4.6
3-4 4.8 9.0 6.5
more 5 16.3 13.9 15.4
Fast food intake frequency
less 1 /month 57.3 67.4 61.2 NS
2-3 /month 18.5 16.7 17.8
1-2 /week 18.9 11.1 15.9
3-4 /week 3.5 4.2 3.8
more 5/week 1.8 0.6 1.3
Soda Water (glass/day)
more 3 0.9 2.1 1.3 g
1-2 14.5 4.9 10.8
less 1 17.6 15.3 16.7
non 67.0 7.7 71.2

% . significance at <0.05
NS: no significance
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o AEBAA £FE 24

3 A
Table 9. Gender differencies on social and economical level
unit © %
Level Men Women Total b value
(n=228) (n=145) (n=373)
Education level
none 0.9 1.4 1.1 sk
<elementary school 2.2 11.2 5.7
<high school 5.8 16.8 10.1
<college 32.0 37.1 34.0
>university 45.8 25.9 38.0
>graduate school 13.3 7.7 11.1
Income (ten thousand won/mon)
< 100 15.6 25.4 19.4 *
< 100-200 11.6 22.5 15.8
< 200-300 20.1 9.2 15.8
< 300-400 18.3 15.5 17.2
< 400-500 14.7 12.0 13.7
=500 19.6 15.5 18.0

* 1 significance at <0.05
## | significance at <0.001
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E AFo A= KMSRI(Korean Metabolic Syndrome Research Initiatives)ol] 4]
A AT AEAAEY Vs ol&st] tA TS FFE ARSI
Aol e WASIFL FHES U8 Figure 59 YEtlAT. A A=

He dASFT fFEEC] w2 sAE EAdA= 500, 600, 40, 30,
709, 209 <ol "k o do A= 60d], 50, 70, 404}, 309 <=o|t}. 1
Hu ZF AG el mE dAS S FHES AEEd J$A4S 70H(77.8%), o

fu)

24 NCEP-ATPII ¢} IDFel 9Jgt 7]|&S 2 A9 gidAEolAl 483t
S-S v e P (Figure 6). NCEP ATPIE #7904 53], ZFXRu|vke] %
e FHA ETE BlaA ALgEr] 4EE AWTES A= dEE
gz duys 55 deda >102em, oA 88cm), F& FSH(=130/85
mmHg), ZIFFEBS =>110mg/dL), LFAAATIZ(TG=150mg/dL), W&
HDL-C(&A<40mg/dL, A<K50 mg/dL)olgt= 57FA] & 37FA o] o] &A1&
2 Aottt WA IDFo A= HER|vhS H 9 4 gEor MAggri=
Aolth, HE Hlnto] glowA(F e Ed - oFrlol: FA =90cm, A =80cm),
DFAAANE S, ¢ HDL-C, =2 g%, %2 FBS(=2100mg/dL) =<2 T=H
olghi= 47kA] WAL o] F 27 o]E VA A& WE uATFarolal 4

olehgith. ek Bavlke] s)E 3 FBS 7lEe] @ RuHe X dvuch %
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(MetSyn(+)) 1789 9] H A2 55.1+11.24 . AL HAS79

ol mE oAl Apol7k e AT ALAZFEAFBMDAA = ol d 2F

olE BT A9 Aol UAtEFu ol Wk lem AE Aozt AT
AFE MetSyn(-)7F Bt 64.7+£10.7kge] e wkAH MetSyn(+)S 72.4+11.1kg
o= A% giv] ¥ W& Aolm AlFo] wWol vrie A, webA AZF A

FAME Aol7h godth. B ATAAE WAFFT AFLr F uwe Y
Helmd 2 s, WAFFE F7el B2 GYAEY AAFAFINE of
Aolie] vl )Ee® Wi Qi BMI=25kg/m’e] Z1Eel weh Yxlold Qe
22 5 g

e, 57 % olgy] Adw dAE

ropium
s
Qi FEAAH, ¥ AT AFAAE GAFFE FT BE KoK Felst 9

FBSE  OiAbS flgecleoz >100mg/dLE 7|Fo=z FAFA=H
MetSyn(-)< 98.4+20.0mg/dL, MetSyn(+)<& 116.9£28.3mg/dLZ thAlSF*
2 Uiro] Ay E FBSY HA#E 2 7|EX wE §57F 2 E JEks
ot = A % FAHAAYE MetSyn(-)& 110.2+152.1mg/dL, MetSyn(+)
& 227.0%£126.5mg/dLE ZF=HAe] He7F va& A dA g ARSI S
Fdagl 7lFor AMEg =150mg/dLel whet A
UElth. 8% HDL-C2 MetSyn(-)°] MetSyn(+)REth ¥& FA4S & 4= 9l
At

dlo
o

o

¢

_44_



Table 10. Anthropometry for the existence or nonexistence of
MetSyn.
. MetSyn - MetSyn +
variables p-value
(n=196) (n=178)
Age (year) 48.8+12.1" 55.1+11.2 ok
Height (cm) 164.3£8.8 165.1£9.3 NS
Weight (kg) 64.7£10.7 72.4+£11.1 Hk
BMI (kg/m?) 23.9+2.7 26.5%2.9 o
wC (cm) M?  88.247.4 95.30+6.8 o
FY  78.8+8.1 88.6+8.3 ok
FBS (mg/dL) 98.4%+20.0 116.9£28.3 ok
SBP (mmHg) 122.2%+12.6 136.4%£13.1 ok
DBP (mmHg) 78.7£10.4 88.5+10.0 ik
TG (mg/dL) 110.2+£52.1 227.0+£126.5 Hk
HDL (mg/dL) M 52.7£13.6 42.9+9.4 Hk
F 60.1£13.9 45.7£10.4 Hok
1) Mean = SD
2) Male 3) Female

* . significance at <0.05
*% | significance at <0.001
NS: no significance
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3 WAEFTol e Fosty Sy

5 4k gAY Qs ES dASF T e meb vlus] 2 Ade
Table 11¢F Z3kth. BUNO A5 5

MetSyn(+) ol B A YeEbRt Uric acid= o4l o
SGOT¢F SGPTE= WAbS S 5o wE #Fo 4l ztol= Holx] kgkom, y
~GPTE UASF didAtEdA 0 =& #e 710 Aoz Yegt, w39

albumin¥} creatinine WAL ol w2 FoHQl o]z Holx &%

o},

Table 11. Serum metabolic biomarkers for the existence or

nonexistence of MetSyn in all subjects.
variables MetsSyn = MetSyn + p-value
(n=196) (n=178)

HbAlc (%) 5.6%£0.9 6.1£1.2 sk
BUN (mg/dL) 13.7£3.5 23.9£107.7 NS
Uric acid (mg/dL) 5.4+1.5 5.9t1.5 *
SGOT (Iu/L) 26.1+14.1 28.4%+11.9 NS
SGPT (IU/L) 27.8£23.2 31.3+16.9 NS
y-GPT (IU/L) 37.5+74.9 54.1£46.0 *
Urine albumin (mg/dL) 4.94+32.4 5.6+18.8 NS
Urine creatine (mg/dL) 152.6+85.6 147.9+£78.1 NS

1) Mean £ SD

% 1 significance at <0.05
## | significance at <0.001
NS: no significance
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4) AS S} o] FAE S B AFH s E +RrlAd

OAbEFE 7ol e 8% TCS LDL-C, $WASAF, o 2elsdEen
A4 #E AREDE TCE AN BE FBlN Fo49 AolE math
(Table 12).

LDL-C®9 A5 F2lel gk Axbgkat ASghel do] ofzhe] ztol7t U ow,
EAA Aol = X
MetSyn(-) 117.6+35.8mg/dL, MetSyn(+) 103.8+£34.5mg/dLZ FJH oz =
k. LDLO At s 9] fldadlom 35zl TGS HDLe| *
FEEE gASE F5ol B2 AUt ouvt gls R AL FeE A7H
ol wd AS53 LDL-C 525 dAS S 79 #-do] glloh

S SAAEA 9 indexEoN A% MetSyn(+)3 MetSyn(-) FaelA
o] & © 2 (p<0.001) #AFol7} ANe™ Al-19 k2 MetSyn(-)2} MetSyn(+ )]
FA7F Z47F 2.6+0.9, 3.6+1.10]1 o™, Al-22 3.6£0.9¢ 4.6+£1.1 o]t} &
] S84l tigk HDLO H]&S A gkl AI-39] A9 tiAbSS$a f57
w2 kel Aolzh 2wl o]ioldtt. LDLF 9 HDLY uHl&ol #3 7 Al-4&
747} 2.240.8, 2.410.9 °] At}

LCAT MetSyn(+)9] ojzeA Fatrt folAory H& s&& YEYW
t}. LPL2 MetSyn(-)ollA fo4do=z ¢ =
Al ztoldlon, CETPE WAk MetSyn(-)ollA oztrt} ¥ &2 Fxgith
w3l atherogenesis®] Qo] CETPQ &2 =9 ox7} Jt}. CETP 2
3Lz} A atherosclerosisol] ™3t £& HIEE HJOoW, HEUE AT &,
CHD #A=2 =2 CETP &4 EE HAY49. o]= non-CETP-deficient #HA}
oAl CETP$} LDL-C9] A9 Z#AAAZTH FHeaz e

CETP7} ZalzElEo] F78 Al doA TG7F F58 AdWd= CE9 &

o
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2 A Z+E T} 50051)52)

S w7 sk=d],53) o] ¥4 S hepatic lipase®t LPLel| tigh 7] &0 TG7F F+-
3t HDL¥} LDL particle® FE3l=tsd ez ). upebA
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Apo C-119] 5%¢9 Apo E9 &%+ MetSyn(+)o] ¥ =& S 7IA 2 AA
=d  Apo C-II¢] 4% MetSyn(-)= 4.4%+2.0mg/dL, MetSyn(+)=
6.7+3.2mg/dLol AL, Apo EX 727 4.6+1.6mg/dLe}t 5.5+1.9mg/dLo] At}
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Table 12. The lipid profile, atherogenic index(Al), and reverse cholesterol

transport mechanism related factors for the existence or
nonexistence of MetSyn in all subjects.
MetSyn - MetSyn +
(n=196) (n=178) p-value
TC (mg/dL) 195.6+40.5" 192.3+36.8 NS
LDL ? (mg/dL) 117.6+35.8 103.8434.5 #
LDL1 ¥ (mg/dL) 120.5+32.7 114.0430.0 NS
Al-1 2.6+£0.9 3.6+1.1 ok
Al-2 3.6+0.9 46+1.1 ok
Al-3 2.1£1.2 5.6£3.5 ok
Al-4 2.2£0.8 2.4+0.9 ok
LCAT (ug/ml) 9.0x1.7 9.6t2.1 *
M 8.8t1.6 9.26%+2.1 NS
F 9.2+£1.9 10.1£2.0 *
CETP (ug/ml) 2.0+0.8 1.8+0.7 *
M 1.9+0.7 1.7+0.7 *
F 2.2£0.9 2.0£0.8 NS
LPL (ng/ml) 43.2+18.3 36.4+18.0 ok
M 39.2+18.2 32.6+17.1 *
F 48.4+17.2 43.2+17.6 NS
Apo CII  (mg/dL) 4.4%+2.0 6.7£3.2 ok
M 4.5+2.0 6.9+3.4 ok
F 4.4%2.2 6.2+2.7 ok
Apo E (mg/dL) 4.6x1.6 5.56£1.9 ok
M 4.4+1.1 5.3%£1.9 ok
F 4.87+2.1 5.6%+1.8 i
1) Mean £ SD

2) Fradwald formula : LDL=[TC-(HDL+ TG/5)]
3) Enzyme method measurement

4) [TC-HDL)/HDL]
% . significance at <0.05
% | significance at <0.001

NS: no significance

5) [TC/HDL]

6) [TG/HDL]
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MetSyn in all subjects.

Exercise (min/day)

Exercise (=/+)

Table 13. Lifestyle behavior for the existence or nonexistence of
Variables




Drinking (=/+) 1.9£1.0 1.8+£0.9 NS

Drinking (35%) 1.4%£1.6 1.8%£2.0 NS
Drinking capacity 1.2£1.7 0.9£1.3 NS
Smoking (~/+) 2.5+0.7 2.5+0.8 wx?
Smoking (ea/day) 2.5+7.3 4.4%£8.9 #!)
Coffee (=/+) 1.2£0.5 1.2£04 NS
Coffee (cup/day) 1.8+2.1 1.8%+1.7 NS
Without a breakfast 1.7£1.2 1.5+1.1 NS
Fast food 1.7£1.0 1.5+0.9 *
Soda water 3.5%£0.8 3.6x£0.7 NS
Monthly income 3.8+1.7 3.0+1.8 Hk
Education 4.5%+1.0 4.2%+1.1 %

* . significance at <0.05
% | significance at <0.001
NS: no significance
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Table 14. Anthropometry for the number of Metabolic syndrome risk factor(0~5)

0 1 2 3 4 5
Variables p-value
(n=37) (n=77) (n=81) (n=82) (n=70) (n=25)
BMI kg/m® 22.2+2.3" 23.8+2.6° 24.7+2.6" 26.1£2.9° 26.6+2.8%¢ 27.4+3.1¢ Kok
W.C (cm) M? 82.345.5* 87.4.247.3° 91.0%£6.7°  94.24+7.0% 96.4%6.8¢ 96.0+5.3¢ ok
FY 77.5+7.2° 83.248.7°  88.1£7.9° 91.3+8.5°  94.247.8%¢  95.1+5.3%¢ ok
SBP (mmHg) 113.6+7.5* 121.1+£10.5° 127.2414.0° 135.2413.6° 135.5+12.4% 142.8+11.9° ok
DBP (mmHg) 71.246.8%  78.4+£9.7° 82.5+10.6° 87.1£10.1% 88.6x10.0Y  92.6+8.9° ok
FBS (mg/dL) 86.8+8.1Y"  96.9+14.4° 105.3425.2"¢ 113.2427.2° 114.1£21.4° 136.5£39.3¢ ok
TG (mg/dL) 85.9433.2% 100.0£46.7*" 131.2456.8" 191.0£135.9° 260.0+£113.4% 251.5+£100.0¢ ok
HDL (mg/dL) M 57.7+12.9% 554+15.3% 48.6+11.1° 46.249.4*  41.5+9.5"  37.9+4.5 *x
W 68.1+£13.7¢ 63.1+12.8% 51.6+£10.9" 46.7+£12.7""  42.7+5.4° 40.5+5.9% ok

1) Mean = SD

2) Male
3) Female

sk sk

. significance at <0.001
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Table 15. Lipid profile and atherogenic index by having

numbers of metabolic syndrome risk factor

0 1 2 3 4 5 p-
Variables

(n=37) (n=77) (n=81) (n=82) (n=70) (n=25) value
TC (mg/dL) 200.1+44.7" 199.2434.4 190.0%43.6 196.4+37.1 191.2+39.1 186.6+28.8 NS
LDL (mg/dL) 119.8+36.5" 120.4£30.1" 114.0£40.5° 110.9+32.5*" 97.4+37.8"  98.4+27.6° ok
LDL1 (mg/dL) 123.1436.5 119.14£28.6 120.8435.2 119.4+35.0 110.1+£27.0 110.4%+19.5 NS
AI-1? 2.24+0.8° 2.5+0.7° 2.941.0° 3.3+1.2° 3.7+1.1¢¢ 4.0£0.9¢ ok
AI-27 3.240.8° 3.5+0.7% 3.9+1.0 4.3+41.2° 4.7+1.1°¢ 5.0£0.9¢ o
AI-3" 1.4+0.6 1.8+1.0*" 2.84+1.4" 4.443.8° 6.5+3.1¢ 6.7£2.7¢ ok
Al-4” 2.0+0.7° 2.140.7* 2.440.9"° 2.440.9"° 2.440.9"° 2.6+0.8° *

1) Mean * S.D.
2) [TC-HDL)/HDL] 3) [TC/HDL]

* . significance at <0.05
% . significance at <0.001
NS: no significance

4) [TG/HDL]

5) [LDL/HDL]
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Table 16. RCT related factors by having numbers of metabolic syndrome risk factor

0 1 2 3 4 5 p-
Variables
(n=37) (n=77) (n=81) (n=82) (n=70) (n=25) value
LPL 47741477 42.3+£19.0>° 41.9+19.0™ 39.6+18.5° 36.0+17.1° 27.2+16.1° *k
(ng/ml) M 44.9+14.8° 39.2420.4"° 37.1+17.1° 35.2+16.2" 32.9+17.5° 23.1+£16.1° *
F 50.2+14.5"  46.3+£16.5° 49.5+19.7° 46.5£20.1° 43.2+13.7" 33.8+14.5° NS
LCAT 8.942.1% 9.0£1.6° 9.0£1.7 9.5+1.9*° 9.5+2.4*" 10.0£2.0° NS
(ug/ml) M 8.4%1.8 8.8+1.3 9.0+1.8 9.3%2.0 9.242.5 9.3%1.5 NS
F 9.442.4° 9.3%£1.9° 9.0£1.6° 9.7+1.7° 10.242.2®  11.1+2.4° *
CETP 2.0£0.9 2.14£0.9 2.0£0.7 1.8£0.7 1.940.8 1.840.8 NS
(ug/ml) M 1.841.0 1.840.7 2.0£0.7 1.740.7 1.840.7 1.6£0.5 NS
F 2.14£0.9 2.4%1.1 2.140.7 2.0+0.8 2.140.7 2.0£1.1 NS
Apo CII 4.1+1.8 4.3+2.1° 4.842.0° 5.94+2.4° 7.4+3.8° 7.4+3.0° *ok
(mg/dL) M 4.3+1.7° 4.0+1.9° 5.042.0" 6.3+2.6" 7.444.1° 7.3+3.4¢ o
F 3.8+1.9° 4.6+2.4° 4.5+2.0° 5.1+1.7° 7.243.3" 7.6+2.5" o
Apo E 4.3+1.2° 4.842.1*° 4.6+£1.2%° 5.241.8"° 5.7£2.0° 5.7+1.8° *ox
(mg/dL) M 4.2+1.1° 4.240.8" 4.6+1.2" 5.3+2.1" 5.4+1.7° 5.4+1.8" ok
F 4.3+1.3° 5.6+£2.9™ 4.4+1.2% 5.041.1% 6.242.3° 6.1+1.8¢ ok

1) Mean £ S.D.

% . significance at <0.05
% . significance at <0.001
NS: no significance

_61_



sl S
s
st
st
st
st
_ s ey 3
- s S K
= ke S s 3 N
P s ks ks R R
e sy e S ks P ]
s Kl s ks R s SRR
P s ks ks sty Pt
ke ks ks k] T
c ] k] ks k] e e
= s8] 25 ks k] S s
555 ks R s F
] 558 B ke
30 ] 558 B k]
sy ks sty g
sy k& kessges] Sps
sy k& kessges] Sps R B
s8] ks k] S s B
s8] ks k] S s k]
555 ks R s F ks
555 558 B ke ks
] 558 B ke sk
] 558 B S ke
- ] SRS a8 ke ]
555 SRS ks S k]
555 ks k] e k]
555 S8 k] S5 sk
] ks k] S ks
] ks k] S5 ks
] S8 k] S k]
] S8 k] ] k]
555 S8 k] ] k]
555 g ] 859 fssdess]
555 S8 k] S5 |+
- 555 ks 559 S5 5 £
] ks S5 S5 5
] ks S S8 5]
] ks S S8 |
] ks 58555
555 g s
555 ks S5
] ] s 255
sy [ ks 2 555

Figure 12. The

2
numbers of metabolic syndrome risk factor

4

changes of LPL activity according to

accumulated risk factors of MetSyn criteria

the

14.0

12.0

10.0

8.0

6.0

LCAT (ug/ml)

4.0

2.0

y =0.2143x + 8.5667
R?=0.8847

%%

0.0

Figure 13. The

numbers of metabolic syndrome risk factor

changes of LCAT activity according to

accumulated risk factors of MetSyn criteria

_62_

the



12
y =0.7686x +2.96 c
R® = 0.9284

10

Apo C-Il (mg/dlL

numbers of metabolic syndrome risk factor

Figure 14. The changes of Apo C-II concentration according to the

accumulated risk factors of MetSyn criteria

_63_



4. Apo E alleled] W& EA4

D AAAZ D AEEE 4989

R

Apo E allele
Table 179 YeERA O™, €2,

o

w e

ge Aoz vehdn

Table 17. General characteristics according to the apo E allele

o 54

MAASH AESTY
e3, edol wWE
MAAZH zol= . Ao g el

A, HDL-C3 24 2fol7} glolaL, of 7] "2 e27F 7HdsaL,

L ETI
A, A%, ADBA
512l =4, FBS,

Variables ez e3 ed p—value
(n=48) (n=607) (n=87)
Height (cm) 162.849.7  164.848.9"  165.4+9.7 NS
Weight (kg) 65.1£10.6" 68.6+11.4 * 69.0+12.2° NS
BMI (kg/m?)  24.5%3.3 25.2+3.1 25.143.0 NS
W.C (cm) 88.6%9.6 86.7%9.6 87.4+9.7 NS
SBP (mmHg)  129.3+14.6  126.1+13.4  127.1+14.6 NS
DBP (mg/dL)  83.8+11.3*  80.1+£10.9*"  81.6%11.3" *
FBS (mg/dL)  102.8+27.4 107.7+£25.8"” 106.6+26.4 NS
TG (mg/dL) 185.2+117.4 162.6+106.2 178.8+140.2 NS
HDL (mg/dL)  49.6£11.5 50.3+14.0 49.84+12.8 NS

1) Mean * S.D.
* . significance at <0.05
NS: no significance
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Apo ¢ alleled] W& 5 A= oAM= GOT9 GPTE Al ¢lstal
= A Ael7t fldtH(Table 18). GOTSE GPTE e3¢l Hlste] e2 9}
e47b B F7Feke] apo E Wolgo] Irtjitel] FEE F Ao=E UER
t}.o]&= 29 edo| A urine creatinine®] F7}sle] whlA Ejr el

ol yehd A3 dAsk=s Aol

Table 18. Serum biomarker according to the apo E allele

Variables e2 e3 ed p-value
(n=48) (n=607) (n=87)
HbA1C (%) 5.9%1.1 5.7£0.9 5.8+1.0 NS
BUN (mg/dL)  16.6+57.7 13.4%+3.5 31.9+141.8 NS
Uric acid (mg/dL) 5.7£1.5 5.7£1.9 5.6£1.5 NS
SGOT (Iu/L)  27.7+£13.7° 21.8+5.7° 26.8+11.6" *
SGPT (Iu/L)  29.9+£20.9° 21.6+10.1° 31.1+21.3 *
y-GPT (IU/L)  46.0+68.5" 23.0£16.3° 46.7+46.5" NS
Urine albumin (mg/dL) 5.1+23.9 1.8+3.5 8.2+45.1 NS
Urine creatine (mg/dL) 151.6+82.4"" 127.0£68.6"°  154.3+84.1° NS

1) Mean * S.D.

* . significance at <0.05
NS: no significance
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3) g5 Ad % dFdsHEet 71d

ol %

rﬂ
ro
2L

Apo E alleled] W& dFXx4d 9 JFg=dHE 28 713 #4d
£ Z3E Table 19¢] YeEtHIth. LDLE apo e2 alleledA] & ®hd
(100.1£30.4 mg/dL) 33 €4 alleledl A = v A veRT) 2 allele”}
apo E &3 Agoz TG/ we& Auwmzaol Rzl & uhd, LPL
regulation®. 2 % LDLLE wYomn ¢4 alleler o9 Hit) dAto] H A
ANA IR I HAT wEtA F apo E FEE 204 FYHoR &
& A3dFE Btk Apo C-119] AFE edoll A =%t LPL Ao} 94
st = skt sHASA e} JEYnHE BHAsE EAELS apo E
alleleo] W& 2% o]zt Ut

Apo C-119] A% oAAtelM = #Fogk ztol7F gl o, datel A
2pol7F A ar, e37F 7FF 2a(5.6+2.9 mg/dL), €2, e4 allele £O &
(6.0£2.7, 6.8t4.D)x=U. Apo E & Fd EFA] alleled] w&
ofgk Afeol7k AL, e2 allele7t 7F =3kaL, €39 ed= W27 5
AT

AFe ~E N 71 del] #efsh= &4l LCAT, CETP 18]l LPL&
e3, €2, e4 alleled] W& Zol]7} gllom o= @Y AEAo| = UELA

okt

_66_



Table 19. Lipid profiles, Al and RCT related factors according to the apo E

allele

Variables (niii) (r1=86308) (ni§6) p-value

TC (mg/dL) 186.7+37.0" 194.0+35.9 201.0%45.7 NS

LDL (mg/dL) 100.1£30.4*  111.0£35.4 *  117.1£40.4 *ox

LDL1 (mg/dL) 103.7424.4*  117.5%£30.8 °  123.7+£37.5" o

AI-1Y 3.0+1.3 3.1+1.1 3.3+1.3 NS

AI-2° 4.0%+1.3 4.1+1.1 4.3+1.3 NS

AI-3% 4.243.4 3.7+2.9 4.1%3.9 NS

AI-4" 2.1£0.9 2.3+0.8*" 2.4+0.9 NS

LPL (ng/ml) 41.2+18.0 39.8+18.6 39.4+17.3 NS

M® 377175 35.6£18.1 36.5£17.9 NS

FY  44.4%18.2 46.5+17.5 44.1416.3 NS

LCAT  (ug/mD 9.2+1.6 9.3+2.0 9.2+1.8 NS

M 9.2+1.2 9.1+1.9 8.8+1.8 NS

F 9.242.0 9.6+2.0 9.8+1.7 NS

CETP  (ug/mD 2.1+1.1 2.4+2.1 2.442.2 NS

M 1.940.6 1.8+0.7 1.9+0.7 NS

F 2.3%1.4 2.1+0.8 2.2+0.8 NS

Apo CII (mg/dL) 5.9+2.9 5.4+2.8 6.313.6 *

M 6.0+2.7 5.6+2.9 6.8+4.1 *

F 5.8+3.1 5.1+2.5 5.3+2.3 NS

Apo E  (mg/dD) 6.6+3.2° 4.9+1.6° 5.0+1.7% ok

M 6.0£1.6° 4.8+1.6° 4.9+1.7¢ *

F o 7.1£42° 5.0£1.6° 4.9+1.7° ok

1) Mean * S.D.
2) M : male 3) F : female

4) [TC-HDL)/HDL] 5) [TC/HDL]

% . significance at <0.05
*% | significance at <0.001
NS: no significance

6) [TG/HDL]
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5. AU zHEw 713 A F

1) LCAT# CETP tertiled] @& tirlsSa @8l

AZ e o #Boldl= QA T LCATH CETPE 3E9Z Uiyl Z
=9 s Ed] Aols: ¥ HArhHFigure 15).

LCATY A5E gAelAs f9¢ a7t fldon, ofztel A 139 <]
Sl e Ed b 7 PR a(79.7491cm), 2,3 BYE Fr1EE=
LCATo] freld o2 Z713to](84.3+9.1cm, 84.2+9.6cm) =9t A9
FHdES HAd LCATLS tAbSS o mE Zold A thAtEFaol
A H S FEE BT o) ARt AW fo)Al Ael=d, s Ed

7 o AT AEAA o]lmR LCAT 7k & HE fddA=

CETP+= HY EFoA A, %, 3 (3A-1.52 ug/ml, 1.53-2.21ug/ml,
2.22—34"41 ug/ml) lomllz—oﬂ Lq'% 31‘1]%31]9] 5(]' ]t H}\Mq—
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Figure 15. Changes of WC according to the tertile levels of
LCAT and CETP activity.
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uh Fst

T57] d4& CETP9 LCATO 39l tiaAl 7+7; frolgh =
AH(Figure 16). LCAT CETPS} Wil2 FX7} Zold3E 3%
& dolAlE 43S BWAHp=0.063). CETPE 94 (p<0.001)o.&
7} WSS d¢o]l #9hal(133.3114.4mmHg), 2, 3EAAE woku
(128.1+14.1, 125.3+ 14.3 mmHg).

ol7IEUE FHVIEHH v R LCAT w57 #8575 olg7d
3L, CETP %7t FHold 4% oley|d ¢ @ AiE Hilow

frolzel APt (p<0.001). LCAT 189d9ue=

, 2%91dy 85.5+£10.8, 3EHUw 83.7+t11.4 mmHg °] L,
CETP 1 ®9du 86.2+11.6, 28Hdu 83.2+11.1, 3EILu
80.6+11.4 mmHg ©] 1t}
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Figure 16. Changes of BP according to the tertile levels of LCAT
and CETP activity.
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o

549

FBS® 5%& LCAT¥ CETPY 3%9= o] AFngtth(Figure 17).
CETP2] 39 ¥ sxo| e FBSt 93 AFol7t ¢llar, LCATe
el = =7 S71Eel wel FBSE S7bskes A¥E HAth LCAT 1
Bojolu 103.2424.0, 2EYUu] 106.4+24.9, 3EYUAu 112.0+28.4
mg/dLE fre]H oz ZF7algitl (p<0.05). ol Az wE A&
A LCAT S7HF o4 el deS verdth

-
o
5
E
n
m
w
< 152 153-221 222+
CETP 1th CETP 2 th CETP 3th
150
= 100 |
°
(o}
E
(2]
m
TS 50
0
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Figure 17. Changes of FBS according to the tertile levels
of LCAT and CETP activity.
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TR

TGel wialA LCATZ CETP F%E& 3EYZ uFo AHE Ay
Figure 18¢} 3rom, LCAT# CETPE whHe] AdS HS

LCATS 1894 TGH% 128.9+80.2mg/dL, 2®$Al 163.3+£93.0
mg/dL, 3% ¢4l 198.9+120.6mg/dL% LCATI TG ¥% Atold] A< 4
HHAE Zre FoA42(p<0.001) A2 YEREA LCAT F7H7F tiAbs+
o T vhE 9AAAE LERRT

CETP 1&9d9 TGE 179.24120.6mg/dL, 2%$JellA 162.2499.1
mg/dL, 3&9ol & 149.0£84.7mg/dL ©] 2 tH(p<0.005).
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Figure 18. Changes of TG according to the tertile levels
of LCAT and CETP activity.
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v}, Total HDL Z#~H =3} HDL fraction

At oS ddshs Aded 9 syl HDL& CETPSF LCAT9
3wflel WE s Hlaste] B erom(Figure 19), HDLE HUHE = 99
AAZ s 7lEel t27] wZe] CETP 9 LCATS 3&¢el dis)
gy 4z FEEe] yehilY. LCATH CETP 2% 389 Fxdd wa
HDL9] Fx=ell #2]3 Apol= ¢l

Yokoyama 52 Aol olstH, #AEMxY = (coronary angiography)
S A3 11089 tidaEelA 84 CETPY %7l FZdzdHE3
LDL Z#lz=H &%= Fo A#BAE Blov, TG HDLIA= Fo4 o
A= ABRE BT o= AFUdA 40%7F dHolH, 23.6%7F B
b ADeE Aerete], TRl 150mg/dl ot A= A
A Ao & LEFRTED).

8y HDL fractiond] w2 LCAT CETPY ###AE 2w E Ay
of ostd CETP+= CETPS &Ado] S7kst¥ HDL3® #r4ehal, HDL27}
S7Vehe Ao ® YErytH(Figure 20). W, LCAT¢] $7F&% HDL3:E
S7Fstlar, HDL29b= #2941l A4aaA7E fidv. RCT 71de =8 &
A ®49 LCAT# CETPE total HDL sXX¥t}l HDL A %34S e

i HDL fraction¥}9] ol %l Aol oS & o+ AU
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Figure 19. Changes of HDL according to the tertile levels
of LCAT and CETP activity.
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Figure 20. Changes of HDL 2b and 3b fraction according to the tertile
levels of LCAT and CETP activity.
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vt LPL &4 %=

LCATo] Z7}8ta CETP7} 4 4% LPLY @40 o3 o= 7H4s)
Aot CETP7} 7Hd W& s=(1&eDdA s olefdt Aol veuA &
2t Table 17914 LCATS %7}

CETP9 #%7F S7tE+5 TGO w:7 SelAle ZA#4E Ao noir.
LPLS TG7F F5-3 Adwiduye] SAAYS FeAdAatdt A= &
B2 2328 o 938 oA Huz, TGYE 9
HA e, ¥ A Aot dAse Aifoltt

Az E 71HeA LPLe &4 o] Folxl A2 TGE &7t S71H4

Aoz olw HDLY|A VLDLZS CEZ dwsl= CETPY 4% 37 =
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Figure 21. Changes of LPL according to the tertile levels of LCAT
and CETP activity.
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2) LCAT# CETP tertiled] W& tiAts$7 FH&

A F57h4 LCAT# CETP® s%=& 4, <, st9 tertile® vl dALZ
—c
o -

Fto] 7 A E ] Fol| wE Ao]lE Attt Ol 7hA] 9
995 TS ATFro FHEHRS] #AE Figure 203 21 e}
Wt LCATS sk7h obd 5, CETPE sk Wobds= i+
o fFHE FoHS & F AUT A AF LI AHg Aol
ARMA T, LCATH CETP9 dFelz~HE 7[dNA e FsdAl o] u
& 2 dF =9 10Ee Fe] g 3ot o= Fig 187 199
UERE Bk o] LCATo] S7Hed4 % FBSS TG v%7F fro Aoz F7}
&% 3 CETP: FBS9 TG oF F3st Axtel #ylo] iAo A7
=3

Prevalence of MetSyn (%)
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Figure 23. Prevalence of MetSyn in tertile of LCAT and CETP
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7}. Apo E allele FEj$} tiAE3

D) A= 9859 apo E alleleo] W& 2HH #-5

rob

PAIS S /7 7159 cut-off 5o wegl o]EFow ru
apo E allele @Elel W& tASIFt 79 Wleel wE&5 waHEA g
A& Table 20, 21 Yep i),

ARSI 1 _AE FellA WC, BP, FBS, HDL-C9| cut-off #%
A4 2 v g H9HelA apo E alleled] WE tiAE5Fe] FHES
o)Al ztol 7k ittt

aEu FAEAEI A, 150mg/dL vRkel A= €2, e39F e4d RF
MetSyn(-) W=7} B %9al, 150mg/dL 233k tfdAEed A= Al7HA 9
apo E dl¥fFx1A3 EFoA MetSyn(+) WE7t o & 302 ey
ok ol tAS S s B VA AE8RE FolAE TGY sk
7t 7HE dFE s H

o] = MetSyn criteria®] W& MetSyn @AW =] apo E allele?] FEj7} &
FEE TA ZF Aot &, TG 52 ATl A WMol gl e24 edE
ZFA A EH 63 A Bk MetSyn i &o] =7 YEY T Apo E allele©l
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Table 20. The frequencies of apo E allele between normal and hyper WC,
SBP, DBP groups

e2 €3 ed Total p value
N 21% 229 30 280
MS(-)  MS-/+ % 7.5% 76.3% 69.89% 100%
ormal allele % 75.9% 69.8% 65.9% 69.8% 0.622"
N 6 71 13 76
MS(H+)  MS-/+ % 6.7% 78.9% 14.4% 100%
wWC allele % 24.1% 30.2% 34.1% 30.2%
(cm) N 9 84 17 110
MS(-)  MS-/+ % 8.2% 76.4% 15.5% 100%
high allele % 38.9% 34.6% 44 4% 35.9% 0.093
N 12 226 26 264
MS(+)  MS-/+ % 4.5% 85.6% 9.8% 100%
allele % 61.1% 65.4% 55.6% 64.1%
N 22 231 39 292
MS(-)  MS-/+ % 6.1% 82.0% 11.9% 100%
<130 allele % 81.5% 73.1% 79.6% 74.5% 0.430
N 5 85 10 100
MS(+)  MS-/+ % 5.0% 85.0% 10.0% 100%
SBP allele % 18.5% 26.9% 20.4% 25.5%
(mmHg) N 3 82 8 98
MS(-)  MS-/+ % 8.2% 83.7% 8.2% 100%
130 allele % 38.1% 27.9% 21.6% 27.8% 0.404
N 13 212 29 254 ’
MS(+) MS-/+ % 5.1% 83.5% 11.4% 100%
allele % 61.9% 72.1% 78.4% 72.2%
N 24 220 40 284
MS(-)  MS-/+ % 8.5% 77.5% 14.1% 100%
85 allele % 80.0% 71.7% 78.4% 73.2% 0.409
N 6 87 11 104
MS(+)  MS-/+ % 5.8% 83.7% 10.6% 100%
DBP allele % 20.0% 28.3% 21.6% 26.8%
(mmilg) N 6 93 7 106
MS(-)  MS-/+ % 5.7% 87.7% 6.6% 100%
~ g5 allele % 33.3% 30.7% 20.0% 29.8% 0.400
N 13 212 29 254
MS(+)  MS-/+ % 4.8% 84.0% 11.2% 100%

allele % 66.7% 69.3% 80.0% 70.2%

Y Values were obtained by Fisher's exact test x?
n, Number of subjects
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Table 21. The frequencies

of apo

E allele

between

normal and

hyper(except HDL : normal and hypo) FBS, TG and HDL groups

e2 e3 e4 Total p value
N 21% 226 41 288
MS(-)  MS-/+ % 7.3% 78.5% 14.2% 100%
<100 allele % 84.0% 77.1% 82.0% 78.3% 0573V
N 4 67 9 80
MS(+)  MS-/+ % 5.0% 83.8% 11.3% 100%
FBS allele % 16.0% 22.9% 18.0% 21.7%
(mg/dL) N 9 87 6 102
MS(-)  MS-/+ % 8.8% 85.3% 5.9% 100%
100 allele % 39.1% 27.4% 16.7% 27.1% 0.093
N 14 230 30 274
MS(+)  MS-/+ % 5.1% 83.9% 10.9% 100%
allele % 60.9% 72.6% 83.3% 72.9%
N 20 269 39 328
MS(-)  MS-/+ % 6.1% 82.0% 11.9% 100%
<150 allele % 90.9% 79.1% 92.9% 81.2% 0.048
N 2 71 3 76
MS(+)  MS-/+ % 2.6% 93.4% 3.9% 100%
TG allele % 9.1% 20.9% 7.1% 18.8%
(mg/dL) N 10 44 8 62
MS(-)  MS-/+ %  16.1% 71.0% 12.9% 100%
- 150 allele % 38.5% 16.3% 18.2% 18.2% 0.020
N 16 226 36 278
MS(+)  MS-/+ % 5.8% 81.3% 12.9% 100%
allele % 61.5% 83.7% 81.8% 81.8%
N 24 252 38 314
MS(-)  MS-/+ % 7.6% 80.3% 12.1% 100%
<40(MD allele % 82.8% 67.2% 73.1% 68.9% 0.172
<50(F) N 5 123 14 142
MS(+) MS-/+ % 3.5% 86.6% 9.9% 100%
HDL allele % 17.2% 32.8% 26.9% 31.1%
(mg/dL) N 6 61 9 76
. MS(-)  MS-/+ % 7.9% 80.3% 11.8% 100%
06 allele % 31.6% 26.0% 26.5% 26.4% 0.867
N 13 174 25 212
=500 MS(+)  Ms-/+ % 6.1% 82.1% 11.8% 100%
allele % 68.4% 74.0% 73.5% 73.6%

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

» n, Number of subjects
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2) Apo E alleleo] W& RCT &4 &Aool MetSyn 2o nX&= 33k
7F. LCAT

LCATY FEE5 3E9=E UFo] apo E alleled] W& tASFo] F5
5 AT E A3%E Table 220 YEFHATE €3 alleled A ¥E F9] 21 Ao
2 H9Ed, 852ug/ml °3tY EZo|AE MetSyn(-) H]Eo] =9k

al
(64.0%), MetSyn(+) WA=l A EH LCATS sEW97F molda,s

FHEE FolAE 27 nddh BAA S99 AAAT, 29 edol 4
= Wd %2 nah

LCAT HDLO|A glycerophospholipid® FWH# ¢ X2 deacylation¥}
FY 2HE9 acylationS sl @A o|t)s6), o] Hk-S-2 SAlu) 7)) 7] A o
o3l AMExHA HDLRE O Z#l2HE FEdts FX o] drhsn. 1A
LCATo] xZAolA FH2HE F4S AAste woldae stuz Azt
oA =H58)59), FEZ Ao LCAT gened =4d& Sl o] 7Mool T
9\4,\1‘4—60)61)62)_

SHH, LCAT QA oA ZazeE diAtelA 14 <Q WstE 53
HDLE U= LDL¥ © Ao AddA7E duededa defx v, 2 A+
oA thAtEFwte] BHQAE HDL-C sX7F £8 50 gl
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Table 22. Frequency of metabolic syndrome in tertile of LCAT mass

by apo E allele.

apok LCAT MetSyn(-) MetSyn(+) Total p value
allele (ug/ml)
N 12% 4 16
<8.52 LCAT % 75.0% 25.0% 100%
MS % 25.0% 8.3% 33.3%
. N 9 8 17
€2 10.04 LCAT % 52.9% 47.1% 100% 0.413Y
MS % 30.0% 44 4% 35.4%
N 9 6 15
>10.05 LCAT % 60.0% 40.0% 100%
MS % 30.0% 33.3% 31.3%
N 130 73 203
=8.52 LCAT % 64.0% 36.0% 100%
MS % 41.5% 24.6% 33.3%
. N 99 100 199
€3 10.04 LCAT % 49.7% 50.3% 100% 0.000
MS % 31.6% 33.7% 32.6%
N 84 124 208
>10.05 LCAT % 40.4% 59.6% 100%
MS % 26.8% 41.8% 34.1%
N 20 11 31
<8.52 LCAT % 64.5% 35.5% 100%
MS % 42.6% 28.2% 36.0%
3.53— N 18 12 30
€4 10.04 LCAT % 60.0% 40.0% 100% 0.079
MS % 38.3% 30.8% 34.9%
N 9 16 25
>10.05 LCAT % 36.0% 64.0% 100%
MS % 19.1% 41.0% 29.1%

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

» n, Number of subjects
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L}, CETP

LCAT¥ mz7A 2 4" CETPY vL22 3EZ Yol alleleo]
B Ay el dE Weet 8-S A Edth(Table 23). €3
alleledl 45+ 714 Ao AR o 29} e4 alleleo] A= CETP7} thAl
b CETP7F 29 3 #9ollA 139
Hupe gAMS S TR Eo] ot FUtete AES BT

B

E ot "E AIHMAEA=R Cholesteryl

M

BN
)
i
=
o
-

e Bl HDL& AA tom FeH
25 g webA e CETPE ©] B2E AAA
714l #aL atherogenic & A< itk A77F A @9, ¥ CETP=
HDL Zd2HES S7IAATI, =2 HDL2 atherosclerosisdl] Wt &
o] 9FAAE TV EA FEsitde AES WE A7 AT 9]
AR5 FE Ader FE UL Fow opr &8AsT6566)6768)
69) 70)71)

RCTeIA @14l enzyme! CETPE TGE uw3tstedl A Zdl2gEol
FTHE A oA TG7F F58 A duld= CES *3¥-& vi7istAl =
A wske ¢ %8 WEE 71 smaller HDL¥} LDL-C particle®] A4
t}. sdLLDL particlee 2F3}% 7|7} B €32 LDL receptorel] tial
O S HstE e 2 " oA EAsts ke AetA d

M7 H sdLDL scavenger receptord] W& ¥ ¥ HsES 2zt
sdLDL®] 22 CVD3 @& s o] th= A5l slolgtrh. 14 A49d
<3 w2 HDL-C2 sd-LDL¥} #Aglen 1 A3tz sdLDL] 9 dA el
ArS o= 2 AdEn mebd AdaEsie] A=Y
clustergl WAFS$we] 717 %= CETPY &3}, apo E alleled] <]
ATE T APtk FA 0w A

r
=

O

il
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Table 23. Frequency of metabolic syndrome in tertile of CETP mass by
apo E allele.

apoE CETP

MetSyn(-) MetSyn(+) Total p value
allele (ug/mbD
N 107 5 250
<1.52 CETP % 66.7% 33.3% 100%
MS % 33.3% 27.8% 31.3%
L3 N 9 6 15
€2 991 CETP % 60.0% 40.0% 100% 0.920"
MS % 30.0% 33.3% 31.3%
N 11 7 18
>2.22 CETP % 61.1% 38.9% 100%
MS % 36.7% 38.9% 37.5%
N 93 120 213
<1.52 CETP % 43.7% 56.3% 100%
MS % 29.7% 40.4% 34.9%
53 N 104 98 202
€3 991 CETP % 51.5% 48.5% 100% 0.006
MS % 33.2% 33.0% 33.1%
N 116 79 195
>2.22 CETP % 59.5% 40.5% 100%
MS % 37.1% 26.6% 32.0%
N 13 9 22
<1.52 CETP % 59.1% 40.9% 100%
MS % 27.7% 23.1% 25.6%
153- N 17 18 35
e4 991 CETP % 48.6% 51.4% 100% 0.644
MS % 36.2% 46.2% 40.7%
N 17 12 29
>2.22 CETP % 58.6% 41.4% 100%
MS % 36.2% 30.8% 33.7%

Y Values were obtained by Fisher's exact test (x?)
¥ n, Number of subjects
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t}. LPL

B AT giAdxEY LPL =AZ23%E 3892 Uy o] LPL %9 A =,

stoll W& apo E allele® = UAlSS79 -5 Rk} MEE&S 4w H gk
tH(Table 24)
e3 alleled] A7t LPL FXo] wE thAST 559 2tol7t AL, 2

S edol M FrelHel Aol fTh 38 A9stus ngrh
Folgel QA AW, B $e5S YASFET 4y

Bl

LPLS AWrzxz, &5, A% 9 g9 Qli= proteoglycand] 2373 ILA|
g3 WIHME % StHA A el o] FAAYS A1k

o7 FHsted Axz HUF= 9SS 3. “remnant lipoprotein

19
22

A
ofji
2>
©
2
B
=2

particle"o| 2}l &2l FAAX|Wo] FH3 X g clearanceE -&-°]3H
sto] F=H74, o] 22 CETPl 9§ TGelA HDL=€] Cholesteryl ester
2 wdsE RS JASe™ HDLES E7MAA FAEC.  wEbA
atherogenesis®] T3t @@z #Ad IS ZodFE= dTdS 34 =
op76) A2 sEXR oA atherogenesisol st Wof QIxZ A o] AiE
HolZF7| % 39t g2 LPLe %o Ad#AATI Lo A#w
2 zr=u}80), wkd LPLO Z7l= TG 749 HDLY =71et #aEw
t}.81)
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Table 24. Frequency of metabolic syndrome in tertile of LPL mass by
apo E allele.

apoE LPL

MetSyn(-) MetSyn(+) Total p value
allele (ng/ml
N 9? 4 13
<8.52 LPL % 69.2% 30.8% 100%
MS % 30.0% 22.2% 27.1%
o 5a N 8 9 17 )
€2 10.04 LPL % 47.1% 52.9% 100% 0.258
MS % 26.7% 50.0% 35.4%
N 13 5 18
>10.05 LPL % 72.2% 27.8% 100%
MS % 43.3% 27.8% 37.5%
N 81 130 211
=8.52 LPL % 38.4% 61.6% 100%
MS % 25.9% 43.8% 34.6%
- N 102 97 199
€3 10.04 LPL % 51.3% 48.7% 100% 0.000
MS % 32.6% 32.7% 32.6%
N 130 70 200
>10.05 LPL % 65.0% 35.0% 100%
MS % 41.5% 23.6% 32.8%
N 12 14 26
<8.52 LPL % 46.2% 53.8% 100%
MS % 25.5% 35.9% 30.2%
3.53— N 18 14 32
e4 10.04 LPL % 60.7% 39.3% 100% 0.547
MS % 38.3% 35.9% 37.2%
N 17 11 28
>10.05 LPL % 60.7% 39.3% 100%
MS % 36.2% 28.2% 32.6%

Y Values were obtained by Fisher's exact test (x°)
» n, Number of subjects
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3) Apo E alleleo] W2 RCT #HHJAEY

At

3

RCT 7]Ao| #olst= Z# 2~ =(TC, HDL-C, LDL-C)¥} o} 3 x| ghul 2
(apo E, apo C-1I) ¥ #A(LCAT, CETP, LPL)=79 A#A<E apo E
allele=°l we}l 5ol Table 250 YEFH AT €3 alleleE 7H tld=b+=
AT WAl tiate] wE FAYES Hdou, Bl e29 edo A=
Hfol Ay A o] e A#AS Hol= FEo| ATt F &3 allele 79
A= LCAT¥ CETPE &9 A#AS Hola, LPLol F7kgel wet apo
C-II ¥ TG7} #A3tH ofge LDLo] 718kt W e2 alleleo A =
LCAT®} CETPY A#Ao] f1o9iA™ LPL¥} TG, apo C-119] HAAE F
#stch. LPL S7bell w& LDL 348 4o FadES 2ot o3 4
ko ¢4 alleleod]| = wlz7}A] T}

Aol WY Aol glol el A - VLDLE dehfs Az &
AsHE LPLO| ©lste] F4AWS Fe A0 felAuitos e 1

U}, olu] Z=AAule] Haw Zy =S Ao HFo] & LDLE AsE o]
kel LDL 8AE F3l AcdsiA =, FH="HE o2y Aol #
B-VLDL ZlelA B/E receptorE &3 AFTHe JAS AAA .
apo E9 wWolael 2 alleledlAl= B-VLDLe] Z7}sl=  type I

rlo

hyperliproteinemias 371 %= st} AL A TG7F 53 VLDLS
LPLe &gdo= 3] TG7F &sl=le] IDL 9 LDLES] #3ke] F7h3HA
ot webA TGeF LPLS &9 A##AAE 2o, T3k TGS LDLS &
o] A##AA e, A= LPLO &A4o] Hold+= LDLS F7hete B3-S
olthar 8k 4= gk, Wb 29} 4 alleled &= LPLY} TGS AaaA 7
oA e AoZ Yelwtal, TG LDLO AddA T3 foAe] gl
Aow ettt 7 allele 2504 LPL¥ LDLS 9%l AaaA7)
A31(e2: LPLOBLDL(0.298), e4: LPLEGLDL(0.351)), FXAo 2 e3R T}
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0 x2 4 AudAE ze Ao

<

El kol LPL
FHHAE dEdE Zleo]l FAAd W] e29F 4ol A= {9
AGE A0aAE 2tk w3 AdEA 49 LCATH CETP ¢
ek Qo AdaAdel wel LPL tiAtel A LDL A A7 f&al #= vk e2
Holgel 45 LCATH CETP9 d#deo] glojAw e3¢ LPL €&

activator?! apo

Table 25. The partial the RCT

related metabolites at adjusted age and sex in the apo E

correlation coefficient among

alleles
TG TC HDL LDL LPL LCAT CETP {ApoC-II
-.228™  .806" .275™ 1147
LPL NS NS NS .298"
NS .305™ 3127 .351™
322" 1 .196™ NS NS NS
LCAT 418" .307" NS NS NS
401" 249" NS NS NS
-.160™ .234™ NS .336™ .322™ .134"
CETP .352" 297" NS NS NS NS
NS 367 NS 4227 NS NS
.632™ .191™  -115"  -.123"™ -.169"™  .400™ @ -.163™
Apo C-1I .769™ 523" -.291" NS NS 343" .297"
.694™ NS -.226" NS NS 351" NS
4717 0 262" NS NS NS .182" NS 525"
Apo E .582™ .397° NS NS -.321° .290" .669™ .708"
.638™ 229" NS NS NS 231" NS .703™

1) Apo 3 allele
2) Apo 2 allele
3) Apo 4 allele

x © significance at <0.05
xx 1 significance at <0.001

NS: no significance
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2 Ao A= LCATO] QA oA Zelz~eE tAtelA g A<l
W3stE T3 HDLE U= LDL¥ © Ao AaA#AA7 Advk= A%E His)
7% 3 th82  LPL3} LCATS activity:s 712 4db xghuld o] Abe)o}
T 92 77t gAgixEd dEds WA #rh. A ©] mass

concentration®] & oA 159 7|54 AL AFGH o HiYgst= AL

Oft

LCATS =% TC, LDL-C % CETP %43 #& Zg 2= LDLY U
Aboll ek A FEF Aol da AFTE Y aFolAw HDL3 dHAHA
o] A3dke LPL2 atherogenesiso] W3l <9 ¢ A 3xolar LCATES 74

Aom FAA Ao S zte fAdAxEgr & 5 3du. Wallentin

5839 AFol M= LCATo] HDLE U= LDLH Ao AaARAE ztevs
A3E WESAEE, olrhE Be2HE tabelA] AP oR WEE WY

=2 .
CEE &= HDLelA LCATdl ol&] AA === CETP: HDLZ ¥¥ CE
E AAsy TGEZ wgkdn}, webd CEZF HDLOl 47| wjio] v
CETP= HDL s&=& AsAdva A dousd, E dAolxes F
HDLel dhgk daaA= Foidel gle o= vErsal, HDL fractiond
gk Aol YElv= A3E BoATH

Apo E allele®} A#glo] CETP &% tertiled] W& TGS %+ CETP
7V E71E S ol = Aol tH(Table 18). Apo ¢3% CETP ¢ TG7}
w0 FHAAE Holvw W, edolAE FoldS glloy 3R T o
AZF oFallH AL, e29] A9+ AAEH v duAdS B TGE
s LPLTe] #All lojM = 382> CETPSF LPLe <o Aaw
Holal, ed4oll M= 1 A o] FaE L, e20l M= g o] Holx gt
ol A WAlel o] CETP &Ao] Z73te]l wgl VLDLE
Cholesteryl ester(CE) d&eo] F7tstAl =i TG &3l7F S7kshAl ==

s

M
)

é
il
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Figure 24. The correlation with CETP and TG, LPL, LCAT, LDL
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w AT Avel 9@ FFH AR B 2ok

O

) ¥ Aol Fofst 3738 Agosd udzte Hy A" Tt
51.1£12.14, ox 529412142 HA+= 51.3%, &= 41.8%7}
MetSyn t7d#kelch @ E5F o] 7} MetSyn ¥ E 43S F3
MetSyn $1€2E TolA salEd, o] I, TAATE FAb9

S Eol, HDL-CS o=to] fHEo] d3Fe Fut.

2) MetSyn?¢l oA <18, A5, BMI, WC, FBS, BP, TG, HbAlc7} 9

o7 =9ka HDL-C& w3ttt TCx:E #9993 Zol7b gidem, Algt
CT &4 QA5 (LCAT, CETP, LPL, apo C-1I, apo E)2 MetSyn %
HEo fo3 Ao]lE Hom, 53] LPLY LCATS MetSyn(+)olA

=9ka1, CETP, apo CII, apo E¥ MetSyn(-)ol A =gkt}.

2]

3) Apo E FHA9] genotyped 23+ HuiHlE=4+= E2/2 0.8%, E3/2
9.4%, E3/3 67.6%°11, E4/2 1.9%, E4/3 19.3%, E4/47} 1.1%°]}
o ggE FAER B e27F 6.4%, €3 81.9%, e47F 11.7% = ©}A
of Q1E¥ AL A¥E Ht)
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&tk MetSyn a7l 370 o4e] criterias 7F A5-7F 749

criteria cut—-off valueol] &35 A},

6) RCT ## 5o 9o, LCATE o Aol Aut fel5o ¢9ae
& M STt eSS sk S7bella, LPLe) A9 dAel A
gHow Agal MFE gol A5 Fwrt gasd e, apo C-lI

¢t apo E= HUEF @ aql MeE Bel 7 #5 S7kesldh

7) Apo E alleleo] w& AAZQ ztol= fIAL, 5 At Ag=e
SGOTSF SGPT7F oo =2 wWoldolA ©] #Skth Apo C-lI& &4
o quk Wolg(e2, e4d)EC] B ¥ FEE YERTH Apo EE HUY
oA Welgo] FAdol nlE ¥ FEE B

=23k ozl LCATH CETP ZAFAZ tertile® U9
MetSyn #e7]Ee] A Qs FAds AHEUS W, LCATO]
=S5E FYEd©ex, g9, FBS, $AAWe] F718a, CETPE

B2 TRt 2S5 F g9t F4AWe] Aaselth. LCATH CETP

o] tertiles A Tt B3-S, LCATo] =i CETP7F W& Abgt

SollAM TG7} il LPLo] Yow o] tatssu A& F7FE o

o] A

_94_



JEET IR

iAbe]ds dolH gkt Apo E allele®] FE|7} tiASF

=
=

A= 2~

T

o
pul

ArelM= apo E #wAx vgdel e
wol el o3

=

=i
=

1@ el = S € B IS K T K O N
e X e g2V g
SR B R R ) ERC R S
OB N e © No W WooBe Neo i
o Y T g o KR X = X No
o] T o = T AF o x| Tx
R R R s oo =
% B %o A S
oF o) O ol & NN T ) g
T om oF ‘m_ﬂ iﬁ AT ‘ﬂl B ‘m_ﬂ w :i ‘HOI
Powt o BT Te 5HTwE
;oT a2 0 X (i T 0 <
o ©om = W )
= %5 g 2 ° @ = B o m
=* p 3% T w mw N oW ™
= o = Sl Sy T G
T T 9~ o O =y
o Mo B o N oo T N HTT
—_ L0 X T @ 3o B
XK M X 5 o o= ..m = - &
5% = m - O X S = v No ot ™
I IR S|
— a7
_egTeg®we 55 Cel S
° =" ® T 2 0 oF R4k
ﬂ.ﬁ 1:1_ ﬂ% 5.0 — | ~ m. < 17r ,_,l%
T T BOK g B
‘IL.r ) \gl n’ ;O_l —_ \._ml‘._ —
- 5 - o7 o) o by ™ o o
o e Jl RER. _ dl
woN E e s = e — of
RORr B oo %o & 2 & = o 2 o
e ) == . >
Mﬁ Zo B R @M 0 fm T} SR A NH
W B X 9 8 = ol o AR
T X T W o B m  ° o Zow
P o T T ) L w = Dok S
O st BN o - F al
2y W [ ol (y X o
o X o 2 By X
o0 o o R W MR- R N KR
o oW oW T o v T W OH T RO

_95_



1) Maglino DJ, Shaw IE, Zimmet PZ. How to best define the
metabolic syndrome. Ann Med. 2006; 38:34-41.

2) Reaven GM. Banting lecture 1988. Role of insulin resistance in

human disease. Diabetes 1988; 37:1595-1607.

3) Alberit KG, Zimmet PZ. Definition, diagnosis and classification of
diabetes mellitus and 1its complications. Part 1: diagnosis and
classification of diabetes mellitus: provisional report of a WHO

consultation. Diabet Med 1998; 15:539-553.
4) Executive Summary of The Third Report of The National

Cholesterol Education Program(NCEP) Expert Panel on Detection,
Evaluation, And Treatment of High Blood Cholesterol in
Adults(Adults Treatment Panel III). JAMA 2001; 285:2486-97.

5) WHO Western Pacific Region, International Association for the
Study of Obesity Task Force, The Asia-pacific Perspective:
Redefining Obesity and 1its Treatment, Health Communications
Australia, Sydney, Australia, 2000: 15-21.

6) Lee SY, Park HS, Kim DJ, Han JH, Kim SM, Cho GJ, et al.
Appropriate waist circumference cutoff points for central obesity in
Korean adults. Diabetes Res Clin prac. 2006; 4:13.

7) Longo N, Wang Y, Smith SA, Langley SD, DiMeglio LA,
Giannella—Neto D, Genotype—-phenotype correlation in inherited

severe 1nsulin resistance. Hum Mol Genet. 2002; 11: 1465-75.

8) Bonadonna RC, De Fronzo RA. Glucose metabolism in obesity and



type 2 diabetes. Diabetes Metab. 1991; 17:112-135.

9) Bloomgarden ZT. Obesity, hypertension, and insulin resistance.

Diabetes Care. 2002; 25(11): 2088-97.
10) Kelly DE, Goodpaster BH. Skeletal muscle triglyceride. An aspect

of regional adiposity and insulin resistance. Diabetes Care. 2001;

24: 933-941

11) Petersen FK, Shulman GI. pathogenesis of skeletal muscle insulin
resistance in typeZ diabetes mellitus. Am J Cardio. 2002; 90:

11G-18G
12) Kim JK, Fillmore N, Sunshine MJ, Albrecht B, Higashim T, Kim

DW, Liu ZX, Soos TJ, et al. PKC knocout mice are protected from

fat-induced insulin resistance. J Clin Invest. 2004; 114: 823-827.
13) Jensen MD, Haymond MW, Rizza RA, Cryer PE, Miles JM.

Influence of body fat distribution on free fatty acid metabolism in

obesity. J Clin Invest. 1989; 83: 1168-73.
14) Petersen KF, Dufour S, Befroy D, Garcia R, Shulman GI. Impaired

mitochondrial activity in the insulin-resistance offspring of patients

with type 2 diabetes. N Engl J Med. 2004; 350:664-671.
15) Mootha VK, Lindgren CM, Eriksson KF, Subramanian A, Sihag S,

Lehar J, at al. PGC-la-responsive genes involved in oxidative

phosphorylation are coordinately downregulated in human diabetes.

Nat Genet. 2003; 34: 267-273.
16) Unger H. Trends Endocrinol Metab. 1997; 8: 276-282.
17) Den Boer M, Voshol PJ, Kuiper F, Havekes LM, Romijn JA.

Hepatic steatosis: a mediator of the metabolic syndrome. Lessons

from animal models. Arterioscler Thromb Vasc Biol. 2004; 24:

644-649.

_97_



18) Pirro M, Mauriege P, Tchernof A, Cantin B, Dagenais GR,
Despres JP, Lamarche B. Plasma fatty acid levels and the risk of
ischemic heart disease in men : prospective results from the

Quebec Cardiovascular Study. Atherosclerosis. 2002; 160: 377-384.
19) Norum KR, Berg T, Helgerud P, Drevon CA. Transport of

cholesterol. Physiol Res. 1983; 63: 1343-1397.

20) Dobiasova M. Lecithin:cholesterol acyltransferase and the

regulation of endogenous cholesterol transport. Adv lipid Res.

1983; 20: 107-94.
21) Drevon CA, T Berg & KR Norum. Uptake and degradation of

cholesterol ester-labelled rat plasma lipoproteins in purified rat
hepatocytes and nonparenchymal liver cells. Biochim Biophys Acta.

1977; 487: 122-136.
22) Lee MS, Oh HH. Apo E isomers influence on the distribution of

plasma lipid profiles, cholesterol esterification and transfer in

normolipidemic Korean women. Atherosclerosis. 1997; 134: 387.

23) T Korhonen, ML Hannuksela, S Seppanen, K Kervinen, Y Antero
Kesaniemi, MJ Savolainen. The effect of the apolipoprotein E
phenotype on cholesteryl ester transfer protein activity, plasma
lipids and apolipoprotein A-I levels in hypercholesterolaemic
patients on colestipol and lovastatin treatment. Eur J Clin

Pharmacol. 1999; 54:903-910.
24) Lee M, Kim J. Plasma lipid profiles, LCAT and CETP activities

according to the apo E isomers in Normo lipidemic women. FASEB

J. 1998; 12(4): 1383.
25) Akihiro I, Junji K, Hiroshi M. Cholesteryl ester transfer protein

and atherosclerosis. Current Opinion in Lipidology. 2000; 11:

_98_



389-396.
26) Okamoto H, Yonemori F, Wakitani K, Minowa T, Maeda K,

Shinkai H. A cholesteryl ester transfer protein inhibitor attenuates

atherosclerosis in rabbits. Mature 2000; 406(6792): 203-7.
27) Tomoko A, Toshihiko T, Toshio M, Kojiro M. Paricle size

analysis of high density lipoproteins 1in patients with genetic
cholesteryl ester transfer protein deficiency. Clinica Chimica Acta.

2000; 310; 103-117.

28) F&++, AU, Genetic Aspects in Cardiovascular Disease. -
CETP polymorphisms Ao 2 -2003d 3425w Aslsts] =7
st o] g]. 2003; 13(1): 43-49.

29) Yamashita S, Sakai N, Hirano K, et al. Molecular genetics of
plasma cholesteryl ester transfer protein. Curr Opin Lipidol. 1997;

8: 101-110.
30) Campaigne BN, KW Landt, MJ Mellies, RW James, CJ Gluet, MA

Sperling. The effects of physical training on blood lipid profiles in

adolescents with insulin—-dependent diabetes mellitus. The Physician

and Sports Medicine. 1985; 13(12):83-89.
31) Augustin J, H Frees, P Tejada, WV Brown. A comparison of

molecular properties of hepatic triglyceride lipase and lipoprotein
lipase from human post—heparin plasma. J Biol Chem. 1978; 253:

2912-20.
32) Nilsson—-Ehle P, AS Garfinkel, MC Schotz. Lipolytic enzymes and

plasma lipoprotein metabolism. Ann Rev Biochem. 1980; 49:

667-693.
33) Chung T, S Eisenberg. Very low density lipoprotein. Metabolism

of phospholipids, cholesterol, and apolipoprotein C in the isolated

_99_



perfused rat heart. J Clin Invest. 1978; 61: 1654-1655.
34) Jose MO, Jose LM, Pedro M, Francisco PJ, Alice HL, Ernst JS,

Gene-diet interaction in determining plasma lipid response to

dietary intervention. Atherosclerosis. 1995; 118suppl:S11-S27.

35) Davingnon J et al. Apo E polymorphism and Atherosclerosis,

Arteriosclerosis. 1988; 8: 1-21.

36) Vance DE, J Vance. In biochemistry of lipid, lipoproteins and
membranes. Elsevier Science Publing Co USA. 1991; pp. 403-485.
37) o<, Apo E Ao vy AR(FA). =AA eI A. 1995;

5(1): 11-23.
38) Mahley RW. Apo E : Cholesterol transport protein with expanding

role in cell biology. Science. 1988; 240: 622-630.
39) Tall AR. Plasma lipid transfer proteins. J Lipid Res. 1986; 27:

361-367.

40) Lee MS. Apo E isoforms influence on the distribution of human
plasma cholesterol and apolipoproteins. Korean society for

lipidology. 1993; 3(2): 221-228.
41) Friedewald VE Jr, Gotto AM Jr. Case 1: a patient with elevated

low-density lipoprotein cholesterol. Am J Cardiol. 2000; 85(1):131.

42) Yamazaki K, Murata M. Frequency of atherogenic risk factors in
Japanese obese children. Diabetes Res Clin Pract. 1990;

10(Sup)1:S211-9.
43) Scanton R, Sesso HD, Stampfer MJ, Levenson JW, Buring JE and

Gazino JM. Predictors of 14-year changes in the total cholesterol

to high—-density lipoprotein cholesterol ratio in men. Am Heart J.

2004; 147, 1033-1038.
44) Dobiasova M. Atherogenic index of plasmallLog(TG/HDL-C)]

- 100 -



Theoretical and practical implications. Clin Chem. 50(7), 1113-1115
45) Colquhoun D, Keech A, Hunt D, Marschner I, Simes J, Glaziou P,

White H, Barter P, and Tokin A. Effects of pravastatin on coronary
events in 2,073 patients with low levels of both low-density

liporpotein cholesterol and high—density lipoprotein cholesterol:

results from the LIPID study. Euro Heart J. 25, 771-777.

46) Jungdon S. Risk factors for coronary artery disease. The Korean

Journal of Internal Medicine. 1990; 38(5), 591-599.
47) Anton S, Susanne K, Andreas R, Markus L, Julia E, Bernhard P,

Josef RP, and Christoph FE. Cholesteryl ester Transfer protein in
metabolic syndrome. Obesity. 2006; 14(5):812-818.

48) BAEAR, BAAS AT, S Ad7FGFEAL A37] HRIEAL 2005
W a7 A 42 2006.

49) Bhatnagar D, Durrington PN, Channon KM, Prais H, Mackness MI.
Increased transfer of cholesteryl esters from high density
lipoproteins to low density and very low density lipoproteins in
patients with angiographic evidence of coronary artery disease.

Atherosclerosis. 1993; 98, 25-32.
50) Kinoshita M, Teramoto T, Shimazu N, et al. CETP is a

determinant of serum LDL-cholesterol but not HDL-cholesterol in

healthy Japanese. Atherosclerosis. 1996; 120, 75-82.
51) Tato F, Vega GL, Tall AR, Grundy SM, et al. Relation between

cholesterol ester transfer protein activities and lipoprotein
cholesterol in patients with hypercholesterolemia and combined

hyperlipidemia. Arterioscler Thromb Vasc Biol. 1995; 15, 112-20.
52) Sasai K, Okumura-Noji K, Hibino T, Ikeuchi R, Sakuma N,

Fujinami T, Yokoyama S. Human cholesteryl ester transfer protein

- 101 -



measured by enzyme-linked immunosorbent assay with two
monoclonal antibodies against rabbit cholesteryl ester transfer
protein: plasma cholesteryl ester transfer protein and lipoproteins
among Japanese hypercholesterolemic patients. Clin Chem. 1998;

44, 1466-73.

53) Morton RE. Cholesteryl ester transfer protein and its plasma
regulator: lipid transfer inhibitor protein. Curr Opin Lipidol. 1999;

10, 321-7.
54) Lagrost L, Gandjini H, Athias A, Guyard-Dangremont V,

Lallemant C, Gambert P. Influence of plasma cholesteryl ester
transfer activity on the LDL and HDL distribution profiles in

normolipidemic subjects. Arterioscler Thromb. 1993; 13, 815-25.
55) Akimoto G, Kanna S, SHogo S, Tatsuya F, Shigenori I, Toyoaki

M, Mitsuhiro O, et al. Cholesteryl ester transfer protein and
atherosclerosis in Japanese subjects: a study based on coronary

angiography. Atherosclerosis. 2001; 159, 153-163.

56) Czarnecka H, Yokoyama S. Regulation of lecithin cholesterol

acyltransferase reaction by acyl acceptors and demonstration of its

“"“idling’"”" reaction. J Biol Chem. 1993; 268, 19334.

57) Czarnecka H, Yokoyama S. Regulation of cellular cholesterol
efflux by lecithin:cholesterol acyltransferase reaction through

nonspecific lipid exchange. J Biol Chem. 1996; 271, 2023.
58) Solajic-Bozicevic N, Stavljenic A, Sesto M. Lecithin:cholesterol

acyltransferase activity in patients with acute myocardial infarction

and coronary heart disease. Artery. 1991; 18, 326.
59) Rosset J, Wang J, Wolfe BM, Dolphin PJ, Hegele RA. Lecithin:

cholesterol acyl transferase G30S: association with atherosclerosis,

- 102 -



hypoalphalipoproteinemia and reduced in vivo enzyme activity. Clin

Biochem. 2001; 34, 381.
60) Hoeg JM, Santamarina-Fojo S, Berard AM, Cornhill JF, Herderick

EE, Feldman SH, et al. Overexpression of lecithin:cholesterol
acyltransferase in transgenic rabbits prevents diet—induced

atherosclerosis. Proc Natl Acad Sci USA. 1996; 93, 11448.
61) 19. Brousseau ME, Kauffman RD, Herderick EE, Demosky Jr SJ,

Evans W, Marcovina S, et al. LCAT modulates atherogenic plasma
lipoproteins and the extent of atherosclerosis only in the presence

of normal LDL receptors in transgenic rabbits. Arterioscler Thromb

Vasc Biol. 2000; 20, 450.
62) Furbee Jr JW, Sawyer JK, Parks JS. Lecithin:cholesterol

acyltransferase deficiency increases atherosclerosis in the low

density lipoprotein receptor and apolipoprotein E knockout mice. J

Biol Chem. 2002; 277, 3511.
63) Wallentin L, Vikrot O. Lecithin:cholesterol acyl transfer in plasma

of normal persons in relation to lipid and lipoprotein concentration.

Scand J Clin Lab Invest. 1975; 35, 669.
64) Williams PT, Albers JJ, Krauss RM, Wood PD. Associations of

lecithin:cholesterol acyltransferase (LCAT) mass concentrations
with exercise, weight loss, and plasma lipoprotein subfraction

concentrations in men. Atherosclerosis. 1990; 82, 53.

65) Marotti KR, Castle CK, Boyle TP, Lin AH, Murray RW, Melchior
GW. Severe atherosclerosis intransgenic mice expressing simian

cholesteryl ester transfer protein. Nature. 1993; 364, 73-75.
66) Hayek T, Masucci-Magoulas L, Jiang X, Walsh A, Rubin E,

Breslow JL, Tall AR. Decreased early atherosclerotic lesions in

- 103 -



hypertriglyceridemic mice expressing cholesteryl ester transfer

protein transgene. J Clin Invest. 1995; 96, 2071-4.
67) Sugano M, Makino N, Sawada S, et al. Effect of antisense

oligonucleotides against cholesteryl ester transfer protein on the

development of atherosclerosis in cholesterol-fed rabbits. J Biol

Chem. 1998; 273, 5033-6.
68) Foger B, Chase M, Amar MJ, et al. Cholesteryl ester transfer

protein corrects dysfunctional high density lipoproteins and reduces

aortic atherosclerosis in lecithin cholesterol acyltransferase

transgenic mice. J Biol Chem. 1999; 274, 36912-20.
69) Plump AS, Masucci—-Magoulas L, Bruce C, Bisgaier CL, Breslow

JL, Tall AR. Increased atherosclerosis in ApoE and LDL receptor
gene knock-out mice as a result of human cholesteryl ester
transfer protein transgene expression. Arterioscler Thromb Vasc

Biol. 19, 1999; 1105-10.
70) Okamoto H, Yonemori F, Wakitani K, Minowa T, Maeda K,

Shinkai H. A cholesteryl ester transfer protein inhibitor

attenuates atherosclerosis in rabbits. Nature. 2000; 406, 203-7.
71) Rittershaus CW, Miller DP, Thomas LJ, et al. Vaccine-induced

antibodies inhibit CETP activity in vivo and reduce aortic lesions in
a rabbit model of atherosclerosis. Arterioscler Thromb Vasc Biol.

2000; 20, 2106-12.

72) Grundy SM. Small LDL, atherogenic dyslipidemia, and the
metabolic syndrome. Circulation. 1997; 95, 1-4.

73) Sexena U, Klein MG, Goldberg 1J. Transport of lipoprotein lipase
across endothelial cells. Proc Natl Acad Sci USA. 1991; 88: 2254.

74) Nilsson—-Ehle PA, Garfinkel AS, Schotz MC. Lipolytic enzymes

- 104 -



and plasma lipoprotein metabolism. Annu Rev Biochem. 1980; 49:

667.
75) Foger B, Ritsch A, Doblinger A, Wessels H, Patsch JR.

Relationship of plasma cholesteryl ester transfer protein to HDL
cholesterol. Studies in normotriglyceridemia and moderate

hypertriglyceridemia. Arterioscler Thromb Vasc Biol. 1996; 16,

1430.
76) Mead JR, Cryer A, Ramji DP. Lipoprotein lipase, a key role in

atherosclerosis. FEBS Lett. 1999; 462, 1.
77) Shimada M, Ishibashi S, Inaba T, Yagyu H, Harada K, Osuga JI,

et al. Suppression of diet-induced atherosclerosis in low density

lipoprotein receptor knockout mice overexpressing lipoprotein

lipase. Proc Natl Acad Sci USA. 1996; 93, 7242.
78) Yagyu H, Ishibashi S, Chen Z, Osuga J, Okazaki M, Perrey S, et

al. Overexpressed lipoprotein lipase protects against atherosclerosis

in apolipoprotein E knockout mice. J Lipid Res. 1999; 40, 1677.
79) Fan J, Unoki H, Kojima N, Sun H, Shimoyamada H, Deng H,et al.

Overexpression of lipoprotein lipase in transgenic rabbits inhibits

diet—-induced hypercholesterolemia and atherosclerosis. J Biol

Chem. 2001; 276, 40071.
80) Hitsumoto T, Ohsawa H, Uchi T, Noike H, Kanai M, Yoshinuma

M, et al. Preheparin serum lipoprotein lipase mass is negatively

related to coronary atherosclerosis. Atherosclerosis. 2000; 153,

391.
81) Hitsumoto T, Yoshinaga K, Noike H, Kanai M, Shirai K. Clinical

significance of preheparin serum lipoprotein lipase mass In

coronary vasospasm. Jpn Circ J. 2001; 65, 539.

- 105 -



82) Williams PT, Albers JJ, Krauss RM, Wood PD. Associations of
lecithin:cholesterol acyltransferase (LCAT) mass concentrations
with exercise, weight loss, and plasma lipoprotein subfraction

concentrations in men. Atherosclerosis. 1990; 82, 53.

83) Wallentin L, Vikrot O. Lecithin:cholesterol acyl transfer in plasma
of normal persons in relation to lipid and lipoprotein concentration.

Scand J Clin Lab Invest. 1975; 35, 669.
84) Akitomo G, Kanna S, Shogo S, Tatsuya F et al. Cholesteryl ester

protein and atherosclerosis in Japanese subjects : a study based on

coronary angiography. Atherosclerosis 2001; 159, 153-163.

- 106 -



	Ⅰ. 서 론
	Ⅱ. 문헌고찰
	Ⅲ. 연구내용 및 방법
	1. 연구대상자 및 디자인
	1) 연구대상자와 기간
	2) 연구디자인 및 대상자 분류

	2. 연구방법
	1) 동의서 및 생활습관조사를 포함한 기초설문
	2) 신체계측 및 채혈
	3) 생화학검사
	4) 유전자다형성분석
	가. 총 DNA 추출
	나. Apo E 유전자형 분석

	5) 역콜레스테롤운반 기전에 관여하는 효소활성 측정
	가. LCAT 측정
	나. CETP 측정
	다. LPL 측정

	6) 통계분석


	Ⅳ. 연구 결과 및 고찰
	1. 연구 대상자의 특성
	1) 대상자의 연령분포
	2) 신체계측 및 혈중지표의 일반적 특징
	3) 동맥경화도지수 및 역콜레스테롤 기전 관련인자들의 특징
	4) Apo E 유전자의 상대빈도수
	5) 기초설문조사
	가. 생활습관
	나. 식습관조사
	다. 사회·경제적 수준 조사


	2. 대사증후군에 따른 대상자들의 특성
	1) 대사증후군 유병률 분석결과
	가. 기준에 따른 대사증후군 유병률 비교

	2) 신체계측 및 위험요인 특성
	3) 혈액학적 특성
	4) 이상지혈증 및 역콜레스테롤 운반기전
	5) 생활습관 양상

	3. 대사증후군 판단기준 위험요인 가중치에 따른 특성
	1) 신체계측적 및 진단기준 위험인자들의 특성
	2) 혈중 지질 및 역콜레스테롤 운반기전의 특성

	4. Apo E allele에 따른 특징
	1) 신체계측 및 대사증후군 진단기준의 위험요인 특성
	2) 혈액학적 특성
	3) 혈중 지질 및 역콜레스테롤 운반기전

	5. 역콜레스테롤운반 기전과 대사증후군
	1) LCAT과 CETP tertile에 따른 대사증후군 위험요인
	가. 허리둘레
	나. 혈압
	다. 공복혈당
	라. 중성지방
	마. Total HDL과 HDL fraction
	바. LPL 활성도
	사. 총콜레스테롤과 LDL

	2) LCAT과 CETP tertile에 따른 대사증후군 유병률

	6. Apo E allele 형태와 대사증후군
	1) 대사증후군 위험요인들의 apo E allele에 따른 발병유무
	2) Apo E allele에 따른 역콜레스테롤 효소활성이 대사증후군 발병에 미치는 영향
	가. LCAT
	나. CETP
	다. LPL

	3) Apo E allele에 따른 역콜레스테롤운반기전인자들의 특성


	Ⅴ. 요약 및 결론
	참고문헌
	ABSTRACT


