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BMI, SAA4, €3 AFA #Fh QAU HOMA-IR, T3} 4
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Table 1. Definitions of metabolic syndrome

IDF NCEP

WHO AACE

Diagnosed if Diagnosed if
glycemia 1is
abnormal & 2

further criteria are

are present

present
Fasting
100-125mg/dL.  or mg/dL
DM?2
WC
WC >102(M), 88cm(F)

>94(M), 80cm(F)

TG >150mg/dL or >0.9(M), 0.85(F)
TG =150mg/dL or HDL <40(M), 50(F)

HDL <40(M), 50(F)

BP=130X85mmHg
On tratment for
SAH or BP =
130X85mmHg

3 out of 5 criteria glycemia is

Diagnosed if Indicates risk

factors
abnormal & 2

further criteria are
present

glycemia Glycemia 110-125 Glucose intoleran— Fasting glycemia

ce, DM2 or insulil’l 110_125mg/dL or

-resistance due to

HOMA-IR >140mg/dL 2 hr
after oral GTT

BMI >30 & HWR

BMI=256 & WC

TG 2150mg/dL or >102(M), 88cm(F)

HDL <35(M), 39(F)

TG =150mg/dL or
On tratment for HDL <40(M), 50(F)
SAH or BP =
160X90mmHg BP=130X85mmHg
Microalbuminuria
>20mcg/min

AACE=American College of Endocrinology/American

BMI=body

mellitus

Endocrinologists;
DMZ2=diabetes

mass

type  2;

GTT=

blood

tolerance

BP=arterial

oral

index; pressure;

glucose

HOMA=homeostasis model assessment; HWR=hip:waist ratio; IDF=International

Diabetes Federation; M=men;

Program; SAH=systemic arterial

NECP=US National
hypertension;

Cholesterol

TG=triglycerides; F=Female;

WC=waist circumference; WHO=World Health Organization.

Association of Clinical

test;

Education



BAYE WASFTLE AL A= B uvinle] dad AIAF o
F3T ARABAE o] A AEdA HwE A RE FEAE DEIHAF
th(Table DI5]. 2 42 A7+ WHOS 7|E3 NCEP 7|E°] £45
= wAlIA-] 9le] 2004 ' international diabetes federation(IDF)elA4] A
2o] YAFFT AL 71EE AAFS IDFE A 7|&L 5 ugke] A
THE & F d+S 9ASYL o v AFHE Y =4

2) A A 2¢} LPL

N

Hds ZAAE detvds dASFES AW A2 dgagr #35 7R 4
A el AW A& dabs ZA Aol A Al o7 AA wiAtet Tl A A
AAA] HAZHA B FHol9] A9 AAAA FAAL FFHZHEF
TEE = olF AolzRE AHE XA £AZNA FFEH FA
] %2 chylomicron(CM)& 3433 LPLe| 28l CM remnants?} &
W ZHellA apo E #EAE 3 AAEHE AN dAE ARG EqE
3 FHE Aoy AMAIEAA FD AL TAA very low

density lipoprotein(VLDL-¢) el &H]=o] low density lipoprotein

o

i,

71H e

2y
fru

X
oF
o

oL
B

of

(LDL-c¢) ¥ intermediate density lioprotein(IDL-c) 5 Fd ZH Eo] 22
AW AR AZE o] ZhA AL, Fd AAE VLDL-c2 dAFL=
A Eel] AA37|E 3HaL, o FHZHELS LPLY o3 25 AAd ol &
st WA WALE ZASH . dbd, 7ho]9] o] AEE 2H E o3t I



23 3471 §F537] Wl 79 254 AAE o] &3 FTHZHES ¥
s 2 wAsA "ck(Fig 1).

o] tjte)] W5l E= &4 F lipoprotein lipase(LPL)E ©]#} lipase, 7+e]
lipases T3 €Ho FAAW I ax F9 3vold serine, histidine,
aspartic acid®} 22 &4 77| F serine 7IEaA e 24 I

[71 Z7A& EE lipoprotein particles®] classesdl 93¢ F7] wlFo

v

plasma lipoprotein profiled] F23 ZA<lz}le|c}. LPLE BEAE 4 W3] A
X FEde $A% 3710%9 - =3 = FdwAo|n, FAFF
SDS-PAGE¢®l 9|3 2 50772 KD # 8l LPL2 W3] AlE x|
223125k 7+, A9 2 28 A E9] parenchymal A Eo| 4 FAEw, Eu)=
W= N-linked mannose’} E3A 32 A A 5= o] HAFo] AL o
LPLe] AxWd FHA9]. FAAHe] @S AIWd2 dykyge
vasculard & &353R 7] W&l FAAE FHAA S 93t LPLS W
AME FHLT o]Fste LPL &A1¢e] A aA o] Futxojof g} A2
dME FAA T & AFe] LPLe oJsiA e]Fexw diglyceride (DG)
Y monoglyceride(MG)2] 7}5Esllol = LPLe] o33l Qi A 9 A
o4 LPL2 Sn-1 #1x]e 4AIH Sojd< UehlBE 2-MGe] FH "}
olglg AA FeAr wmx £E7F =3 2-MG7t  °]AAsAA
(isomerization)®] i S,-; o] AAE AF == Ao 7ty Eae SEAT
(rate-limiting step)e]c}. L& 2 Ze MG 7F¢E38] ZAe] Age] 3
W d&Fo A depta 2-MGZE 23 ey R Ud FAHA dede F
AE AAE A} MG 7= MGl d8lA =2 £33 F 8] gl

flo

2

f
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A AZx o] 7Rl Feslal, LPLe s AAE 2-MGE FalFe=EH

FAARLRE  F3HEHE= ¢ MGY FHE dAZRY. F, LPL2

triglycerides(TG)E A 3= FEE ZAS= 2224 LPLY AR

TGEE Aol 43 34 HDL-c3} 23 #< A3e] scpa &

A <1tH10,86]. Familial LPLZ -2 2<% ofAke] autosomal recessive
1]

B2 FIREA A, XRE DN FYZHE FE FaE B ofyz)

2
¥
[o
h:)

A" A clearance W& CMe] %3, fasting hypertriglycemia’} Z o]
ZicH11]l. VLDL-c# CM< LPLe] ZAAA 7|A=ZR BEAF Ao Ry
2 W e] Yy g xEde glucosaminoglycan 24 LPLe] #&g W=

(Fig 2). o]9 apo C-I7} AW A iz} LPL AlelolA 2R E& =
22X EL Fgo] o]Fojxd. Iy TG o] FTHFI A=
LDL-c3A el °]=27|702] A A e] AEsfol LPLe] &-&st= 7917

o2 AgEE FAo] Aq7)d AYE A A= =Te]

wl
%

b e
o

e



ﬁ' Proteoglycan % LPL o Lipoprotein <> Lipolysis product “%%s FA and albumin =&~ Muscle cell

A. Lipolysis during lipoprotein transit B. LPL action within the subendoth-
through the capillary elial space

Journal of Lipid Reserch. 2002;43:1997-2006.

Fig 2. LPL-mediated tissue-uptake of lipids. LPL appears to mediate uptake
of both lipolyzed lipids (fatty acids [FAs]l) and core lipids, such as
triglycerides(TGs), cholesteryl ester, and retinyl esters[12].



3) LPL Puull #AA o}3 A

LPLE A& He oA 44879 otw]xAibs x3H31al 9low oA x1A
JE FAAE 30kbe Z7IE GAA 8p22 A5t 10709 exond 9719
intron2® FAHC7,13,14]. FIZ7A] €% LPL AR A¢asd A

tlo
ot

33

t}& A (restriction fragment length poymorphism, RFLP)el+= BamH]I,
Puull (intron6), HindlIll(intron8), Bst 1 [15], BstN1[16], Bglll, Xba I °]
dHA 9oy °o|F Hindll¢t Poull A& L7t FE3st= #9429 RFLP
o djs] Bixe] 9Jc[17-19].

LPL 32 % Pvull= W * & Fisher, FitzGerald, Lawnel] ¢J3] H 3
HALn[20] o] F o dFF &34 intron 6(SA site2H¥ 1.57kb)9
restriction sitel el Pvull+ C—T transtition®Z4%E polymorphism<

o 7th= Aol ¥ Ak (Fig 3)[18,21]. Pvull t+3 AL intron?] ZF7hel A
dojr}7] wj & o]z]d t}F AL lipoprotein profilesol]4 w3l Qg #=
o] HA ¢eh22].

Poull site® X33 A+ 3-splicings 93] L+45+= consensus
sequence®} lariat 7+Z¢] dAHe=2 T7 9 homologyl A splicing #He] 2}
fAetth. C*Y"— T(CAG CTG = TAG CTG) ¥W3tE= mRNA9 correct
splingS &£AAIZ Zlolg A gksiel.

H| 5 25712 479 Poull 732 @A 3§ A= dFHRA] A=
LPL frAAe Poull d¥AEL Hindlll G343 ¢4 2 dE43

(standardized pairwise linkage disequilibrium)& X.o|®WA] FA x4, F9



3l
P(+) alleles =< FAAW FE9 ¢ HDL 559 #g€s o] gl3 F 29

LPL-Pvull polymorphsime] CADS} #&Ao] gty H s 9c}[24].

A. INTRON 6

#l
GTAGGCTGGA GACTGTTGTA ------ (olblh ) mmsome TGCCTGCAAG
GGTTTTGCTT AATTCTCAAT TCAATGTCTC TTCATCTTTT AG%AGCTGTG

GERITTT GTT GTTGTTELIE TGTTT{TGCT TAGTATCTGA CTACTTITTTA
ATTATAAAAL GAGATGTATC TAAACAAAAT AGAGATTOTT ATCAGAAGTT
CACAACATTT ATTAAAAATT TTTTC%}CTG GACAAGAGTC TAAAGCAGCT

B.

B | ol on e s ofam |

Fig3. A: DNA sequence of the regions surrounding the polymorphic sites[22].
B: Direct sequencing of genomic DNA in the vicinity of Pvull polymorphisms
of LPL gene. Representative results implicate: subject homozygous of P- (a);

heterozygous subjects (b); subject homozygous for P+ (c)[25].
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FAA o] @ ZRulo]mEd VLDLY ]33 A e Hodst= kA
7heEalE49l LPLe] Zf el 2% A Za A9 A= VLDL= 37t
Al713L HDLE &ALz FHASIE FEAZd. Ayt ded A4
2 lipoprotein lipase(LPL) &4 742 E Z#H 39 4 U4 CM3z} VLDLeo]
S7betaL ob&e] A BAES] FAAo] HiEe] HF FE R HAte] Frs)

A A, =% zHone] Adolge]l pase] WF FAAW] Frdz

¢ g
A
2
¥
[o
h:)

>,
e
i
i)
el

AR g Festar 2o zAE FIT ®wk ol TG, LDL-c
HDL-c9 $7I2 32x8F 9 wAA3e] ouy x50 25 92 39
t}[27]. LPL PuullE °]$% FAA AolH #4 L& coding, non-coding

nucleotide sequences?] Wola g £33 A=A EAS ZA357] & =
3

phenotype SA°] 43S Fx =t} A9 25 mRNAQ turnoverst
A&, a7 Ae]l R translatability, @M A AAHE Fe]e] 49} natureo] 3
FS F F 9dernz 9ust 9281

wetx] £ dFA= LPL 5 Poull A FH A EF A3ty 5
F dda AR s mRoE ASNA F 849 LPL Poudl #484 o

_1'1
FAo] d=d AFAA AAE EZT HASFT A3 AR Hste 4%
=
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o. a+4H-E& 2 34

L A4 2 oAl

1) 97FdHAA S} 7|7
£ A7 20061 5ERE 200690 119714 £% o]steiAd gz B5
L7} 2006 8L HE 2007 6¥€7tA] A rdS AP ApLHos
Qg AFE WA 13 FES Fute 7|2 AES AR S, 20059 A
W& 2 A AT PEO A FAAR AT F
A& 23 FEE F8F 5608 AT

2) AFTIAY P AR EF

7t AS T A9

PAFFF Aol 20019 2EF NCEP ATPII criteria®] <A 3] 3
et >130/85mmHg, TEAAWIZ >150mg/dLe LA AA st}
28y AHDL-c9 A% @2 <40mg/dL, A <50mg/dLE 3ov 3¥
FHFEANER)S FIFF5Y3 (Korea Diabetes Association)ol A ] A &
>100mg/dL, &Hujgk2 = uv|9rs}3](Korea Society for the Study of
Obesity)°l A AAT FA >90cm, JA> 85cm 22 3}o, 5712 989
% 37HA] ol Zel didE s T HAFFLoleL Ao sty
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Recruited the 560 subjects between 20 to 70 years old
who visited to Ehwa Women's Univ. Mokdong Hospital & Seoul Medical Center

v

Quesfionnaire Suvey  general & 24hr dietary recall

Anthropomelric Meastremerit
weight, height, BrIl, waist circumference, blood pressure

Blood Biochamical Measurement

T, TG, HDL @ auto-biochemical analvzer

LDL ® Friedwald formular [LOL = TC-HDL-(TG/5)]
n=ulin + RlA method

HOMA-IR  Matthewa formular

[fasting insulin » fasting glucose/22.6]

Hba1c(%) + HELC(Bio-rad, Germany)

Diefary infakes 24hr recall method & Canpro 3.0

L PL Pvulf genchipe - PCR RFLP

- Primer sequence :
forward primer * B -TAG AGG TTG AGG CAC CTG TGC-3
reverse primer @ B'-GTG GGT GAA TCA CCT GAG G-53

. 30 cycle at 94 T/ min, BB 272 min, 72 T/2 min

. Resulting band
868bp =/ - polvmarphism (wild tvpe)
868bp, B92bp, 266bp ¢ +/— polymarphism (mutant type, hetera)
092bp, 266bp ¢ +/+ polvmorphism (mutant tvpe, homo!)

PIPT (wild type) \ P1
E— dllele s
ping P1P2 (mutant type, hetero) | or Saticra
Po of MetSyn
P2P2 (mutant type, homo) | | alele ||

Statistical Measurement - SPS5 12.0
beantsE, Gender and age-adjusted GLM, Chi-sgure(y2) test

Fig 4. The experimental design of this study.
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WAZEE TFS RAZFEZE Aol det 5744 98 22 F 374 o4
o et A% TP 44U 1R 57H A7 29 F 12AE A
A YA 0N AL stedeh. of F old EAA AND R

WC, BMI A27} g7, &, 48848, 1%, 9x, 2898 /M A%
& #A4dA AA F3h.

°1N oix

2. 478

) $A4 2 AZFAXAE L7} 712AEA

B AdT7E ol EF 394 ALY s HET g9 A FAE e

2) AAAS 2 A

Z g3z AE FY 3§ Ed (waist circumference, WC(cm))} 4%
(height(cm)), ¥ (weight(kg)), B¢ (mmHg)E A5t A2 AT
BEF APAANZE ALS WL Ao A3AL AFAE o3, AR

_14_



i&.

I} AFE o] g3l A A=A F(body mass index, BMI(kg/m?))E A+&3}
th. FYEAE FAAE] S2us 42 AHdA FYE =FA7 A )
9l 3cm 9IS Y2 o 955 YA AEF SFA}G g2 F
A7F 5F ol A AT F Z Edel 2 FAT g AV E 2
$Z7]18 ¢} (systolic blood pressure, SBP(mmHg))3} °©]<t7] 3 ¢} (diastolic
blood pressure, DBP(mmHg))<S A st}

2 127 ol TH HHE FAISA & F A}
AAE 3 APt EREEUE $s] EDTA tube 22 AILZ
3000rpmel A 1527 94 £ st A5, 4 A7A] -80TAA
B33yl

b=
o o

l-ﬂl

:‘\l.'

.134.
Mo
i
iH
Jo
rN
2L

3) Astetd] A AA 2 dwd F

£ dFol o]&d vt dF A3t FAH AAE(HbAle, BUN, uric acid,
SGOT, SGPT, y-GPT, FBS)& sZ2We| o3 njMAge T ZA5 g on,
A2A43H AAA F FHZH E(Total cholesterol, TC)FH FAA
(Triglyceride, TG), HDL-Zd# 2H¥ Z(High density lipoprotein—
cholesterol, HDL)E =4&®el| 93t Zzte] FAH & kitE o] &3l v]H A
Fatgon At TS o] -§-3H % ok (Hitachi 7080).

TEA d% ¥ FE=E  ELCIA(electrochemiluminescence
immunoassay) W& °l&3td FARIG Jde€d A dA F
HOMA-IR(homeostasis model assessment of insulin resistance)<

Matthewa 2] F4[29]22 A A+sl4l ).
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[HOMA-IR = ¥F&A €9 (mmol/7) / 22.5 x A=A (uU/m)] [ 2, mmol/
= g9, mg/ml x 0.0555]

4) W3R

LDL-c& Friedwald formular [LDL-c=TC-HDL-c-(TG/5)Iel <] 3l[30]
A sl 22 E9W 7 3% 4 (Atherogenic Index)= ¥ A& 43 F TG
% HDL-col #}zl8le W&[TG/HDL-cl[31]& AI-12 3] AAsg
LDL-c %°l HDL-co] %A+ ¥l &[LDL-¢/HDL-cl[31]& AI-222 At
ste] A gslgt) o] e FAFUAFY FHAPE Holt AFA SIFE
HA o Ego] Aty =], o] M7l 5ol de]H F2 JIYE 3-501H 33
A5 3L, 3o AF AR IE, 2-30|d FF o] AIE, 2]
stolw ot

-

i

< A¥EE Yl ZALes: 77383 d32]. TC S HDL-c
o] z}z]sl+= ¥ &[TC/HDL-cl[33] ardiac index@2 % &}w 3¢5 g5
o] Ao A P L NAsE AZEA I 7 5.0 oL AS A}
WA T AFEVE 39, 350050l @2 AHEE Y= H2=
3 Jed34] B AFAAE I ANFES Al-3oZ F9idh
[AI-4=(TC-HDL-c)/HDL-c]& Muratal[35] 59 W22 AAtslglc}.

of

Mo
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5 wAA dPFA 4

FAA GPA S 43517 918 PCR-RFLP(Polymerase Chain Reaction
-Restriction Fragment Length Polymorphism) ¥ [36] A1&3slgon &
A8k R A] A A (Primer) & th3 2 oH37].

PCR primer sequences and restriction enzymes for genotyping

. Restriction
Primer Sequences
enzyme
forward 5 -TAGAGGTTGAGGCACCTGTGC-3’ Poull

reverse 5-GTGGGTGAATCACCTGAGG-3'

7}. DNA % (Extract)

DNA $Z£ LaboPass' ™ Blood Mini Kit(Cosmo genetech)S A}-£3}¢
A A 8t9 e}, Protease 20u09] whole blood 20048 Y2 ¥ 200102 &=
BLE #7tsted 2 E3 ohx 56 Cell A 107 ¥--AF . DNAS A A7)
7] 913 ethanol(99.99%) 200uE ¥ & 4 =th. o] & spin down A F
spin column®l &7 ¥ 6000xgell A 1&7 ALY 3l 70040 HFHY
BWS} 50040 S5 NWE 2H2F 6000xgel A 1335+ 20,000xgel A 5% 945
g 3] dolde 4FAS A AAT F 100 S5 AES HUbstq A
294 287} incubation 33 o] & 6000xgol A 187k A H o] o] &
ste] AP A7tA] -80TCoA s HAstc).

. Poull FAAY +4

Intron 6%$12]¢] Poull®#4E& A ¥ EFELS genomic DNA

_17_



1007200ngs F3¥ & 332, Z+ primer 0.5uM, 10xPCR buffer (50mM
KCl, 10mM Tris-HCI, pH 8.3, 2mM MgCl2), dNTPs 200uM, 2.5 unit®]
Taq DNA polymerase(KOMA Biotech Inc, Korea)E ¥X Y9 x+= FF/
FE 9oA 307t HEF 3Gt ol F W EFELS PoullFHe FFE
9)3le] PCR machine (iCycler iQ PCR system, BIO-RAD)°| 4] 94 9] A
S5E WA A F, 94CelA 1%, 65CelA 2%, 72TCoA 28739 FZ3
AL 308 wrEsIddY. 1 F oubg 2% agarose geldl4] #A7]dE3}o
PCR product7} A2 = d =2 &9t}

PoullAIZEE HYE §15td $FF PCR AEe Poulls 247 93 3
TCAA 2X7F FqF vb-gA 7 F 29% agarose gelol4 A7) E3te] gels

o
tlo

fd

ethidium bromided] #M3g F ZAFAE UV transilluminator® 2313} ).
1. Poull+= 858bpelA 17§19 bandwts #2E F 9= AS$ PIPI(-/-,
wild type)® 3932, 858bpet 592, 266bpE I H ALE PIP2(+/-,
hetero type), 592, 266bp= EFHE= A$E thIAel Jd+ P2P2(+/+,
mutant type)2 #4351 cH(Fig 5,6).
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Intron 6

Primer B
—
LPL gene 13 H—| W_{ 3
I —
Primer A
Normal
Restriction
-« 858 bp;" Pattern
Pl
Mutant
PCR Product 592 bp ; ngtgir(r;tion
266 b

Fig 5. Restriction enzyme digestion of PCR-amplified genomic DNA isolated

from subject.

<+— Shibp
+— b92bp

“+— 266bhp

Fig 6. Gel electrophoresis patterns of amplified DNNA fragments digested with
restriction enzymes for the analyses of Pvull polymorphisms of lipoprotein
lipase gene. Lanes M: DNA size marker; lanes 1: P1P1 genotype; lanes 2:

P2P2 genotype; lanes 3: P1P2 genotype.
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6) LPL activity &3

LPL #AEE <ol®7] sl LPL Elisa-Daiichi  Kit(Daiichi
purechemicals, Tokyo, Japan)e A}&3¢ LPL massg ZFA3s9*}.
Dilution buffer& °]&3te] 1:3022 XX A} TFEZLE anti-LPL
MoAb7} coating® 96wellell 5040 B ¥& F, Z&oA 247 F& dk-3A
1 g ol £9& hAs] AAAIL wash bufferd 3502 3H Al
A F delde $AE 2AHF AAsY. elo]A  Anti-LPL-PoAb
solutiong Z+ wellell 50x0 & Yol A& 1A F3t wkgAZ F, 94
543 wash buffer® 7zt well& A3 39}, substrate buffer® 3] A7

4ov

substrate solutiong Z+ welld] 500 % Y3 A2 4 1587 ¥4 F
o] u}=E stop solutionS Z} welldl] 500 & ¥ F 492nmolA FIE=S
w

avedl w§)3te] A3}

¥ N

Asld 0.D.FS EFEYE &3 ¢ standard

o}.
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7) 24h recall Alo] A& FAA 2 &4

FE 3t FAEIS AANSEA 3T F
Qre] At W§ 2 FS A 7| F3= 24h recalld EAE o] &3 2L,
AAAEe] 19 Aol AANES st 28y AA dWAA 5479 F
24h recall2 £2) 8] APAE} AT A3A 2538 9] woleutE HF A
st 3, ZAE AF AFFS dUdH7HE =239 Canpro3.0(The Korean
Nutrition Society 2006)< °©]&3le] ki I3 AF AFyFE H71s

ek

14 B A 2490 AR e

bt

7} oy BA o ¥ (energy-adjusted nutrient)

% 9% AL A9e AR AHAA D 5 Q7] AE Willet Fol
o] &% oy BA Q2T ALY YA HA JFae F LR
T SPASE FI A% AAE FSUFE FL HALAANA T o

Fx AHZ B (residual)dll B E=F AF ol A 5D %z HH

l

Disease = (3 Energy-adjusted nutrient + 34 Calories

b
4
oX
ih
i)
oF
ih
o
re
¢ g
oX
2
=
K-
£
&
1
ue
_|

=
&
¥

ol
(o)
x
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v QL AT A7 A2 93 8 E(%KRDIs)

M 19 Addd AFAZFE 7T 5 8 U I HIIF(KDRIs,
Dietary reference intakes for Koreans)el w3 z djA=le] AH3F &
7t AR A vt I s Hstdoh 7 gl AAEH d= A
AAFAZF(SNA, vetql A, vlgrgl C, vlEHl BE, dololal, g4, 2w, <,
A, ofd), BoFAZFNYA), TEAHAZFAH AT, vieH E, YEF, Z¥F)
= A &3t AAstg .

t}. dSFLE2]F$(INQ, Index of nutritional quality)

1973 Utah Univ. Hansen x4=el 93l 7j2=o] gL xe} A /g
oz ML A HAAE Hrtsted AEE £ doh. INQE 9%
1000kcalll s 23t AAF W FF& 3FFE 1000kcal F T FFe] A3
Foll g vEE vepd oz iAo Ao i AFAS AA s A

1000kcalell 333l Aol dFi AFF
1000kcal B L dF2 AR

o INQ7H 1 o142 HAdAE FAUA BLFE BIA
NES ARG JFEE FET FE AT HAH, of
1wl ds A8RE FSA77) A 1 Jrze] T2 FANES A4

A © ol AAd ok Bk AL oJul e},
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45

£ dF AFE = F4 Package SPSS/Win(14.0)S o]$3le] EA3l
Aol FEo g BE ZAx:= HF(Mean)+EF L 2HStandard Error;
SE)& Ar=3gich. LPL #A#e o34 F9d A A9 #3x =
(allele frequencies)= gene counting method® 7| A3} t}.

LPL Pvull allelex vh3 Zo] 731t} .

= (2«P1P1 + P1P2)/(2%(P1P1+P1P2+P2P2))
= (2«P2P2 + P1P2)/(2+(P1P1+P1P2+P2P2))

LPL genotype #X¥°] 33 Hardy-Weinberg equilibrium[38-42]& x

“~testZ A3t @F A $F, LPL &9 FAF FAA oFA
s WFE 7Y AAIA= delet AEE HAF partial pearson’s

correlation coefficents(r)®} x’-test® ¥4 3}l c}.
FAAY] @A EF ASEA X 7o FEAA ATE A EA LY I
53T =S T3

A £ (logistic regression analysis)& 3o oA}
aL A7

o)y AEe NHTR 95% FEAA AWselch
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fd
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AEe dA"dE BEIXE Fig 73 Rl o] F A E 407494 4
2 }

2dL A= 50759419 EE7T 40.6%E ot E o

N Men BWomen

20 |

40.6

Years

0 10 20 30 40 50 60 70 (%)

Fig 7. Distribution of the ages in all subjects
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2) WAEFE LE

Fig 82 ¥ o7 WA A, 438 =& ST 28 £X
S detl gk, AA AR A 50759418 A FTE R E] R

FL HASFE DG F5 3= S7kA] @209 W
d

w Y

HEW EF& d¢(G7.0%), T2 FTEHIIZ(G13%), =L 3
(50.8%), =& FAAY(47.1%), ¥ HDL-c(36.9%) 2=

(data not shown).

70-79 3.3 9.2 mMale O Female

res) BP,

60-69 &173& 34.2
50-59 382
40-49 | 287 | 118 |

30-39 | 220  |66]

TG WC TG WC

Years

20-29 1.0.0

TG FRS
I T

10 20 30 40 50 60 70 80 90 100
(%)

© Tt

1) metabolic components

Fig 8. Distribution of metabolic syndrome by ages
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Ao wE AZFFY Y ES Ao wetx AFRd FA
A 4099 509 B NA v A =42 2 G522 304, 60d &=
olgdct. A = 38.2%% 50 A A 7+ =% 600, 409, 30
A €22 9. 409 FAANA MR WE 22 dAFFEY ¥
8L FAAWeIId 50-60 FAAME dsteolsith. oldl w3
50-60t] Aol = HDL-c, AR W WE7t =9t}

20061 =2l ARG FzAE NCEP-ATPIIS AD7|EF& 7|Eez &
Aate] 20059 FAJATFRE FAT AAFTFLY FHES 204 o) A
qol PYAFFF FHEo] FA 27.4%, JdAE 20.9%°] JZL 304 o]

3T THES 94 33.1%, 942 26.1%°]d . =3 20

B A7 gAAEY dASFSE FHEF vlzsle 2d ARz
Aol A Bl i Eo] A, dFde wel Eolxlx FAF JAdA o
el wE A"z Felxle A#E Yebld(dA, 94 27, 20d;
18.2%, 0.0%, 30d; 47.9%, 20.0%, 409; 54.5%, 33.3%, 504;
55.9%, 39.7%, 609; 71.2%, 72.2%, 70%; 77.8% 63.6%). ©] & & xz}o]
T AT dAA AAFA Aol oJ& et AR Bt

ol
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3) LPL Puull Polymorphism ¥ X%

LPL Poull fA# t¥dAe] WEE Table 29 Zc}. £ A3 g3
o] Az AUHlE4FE wild typedl PIP1F°] 11.3%, hetero typed!
P1P2%°] 43.9%, mutant typedl P2P2%°] 44.8%°]9 32 AAF < Pl
allele®] WEE 0.332, Wol¥<q P2 allele?] WX+ 0.668°] 9 tH(Fig
9A). A wE& LPL Puoull 3 3 AL FA49 P2 alleled] HIE
0.680, A& 0.6432% A Zte] & o] &= 9llt).

Fig 9B+ LPL Puoull 37 tt3d e @& LPL A EE Yed 7
22 PIP1 AAY, P1P23, P2P2 WHo|d 22 FAAHLE {93
ol A e (p=0.000). K.shirai 59 dFelA= 123 AZ A u] 3
3 Aol A LPL &4e°] {9 stAl @A velbydti44].

ojfe] Rug AT FHA AW WESFE wjwse £ Az LPL
Puoull A7 We]d <l P2 allele®] WX+ 0.668% FHpol Aol wrxd
A7 AHE FFst AT AESFQA 0.671F FAEA e, d&
I3 FF9 AS$LE 77 0.640, 0.69322 S vetet v S5t (Table
3). 2y ZIpAelele]l A% LPL Puoull?] Pl allelex 0.502, P2
allelex 0.498% 3dF=reld] H]s] P1 allele?] W X7} =3 P2 allele?] Hl
=71 Yok}, o] 9o ZAE A4 Puull allele?] allelic 157} 2+
Z+ 49, 3, 9, 74 0.580, 0.640, 0.550, 0.490°] 9}
[45-48].

e
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Table 2. Frequencies of common alleles of the gene locus coading Pvull of

this study
Male Female Total
(n=376) (n=175) (n=551)
Pvull genotype
P1P1 41 (10.9%) 21 (12.0%) 62 (11.3%)
P1P2 159 (42.3%) 83 (47.4%) 242 (43.9%)
P2P2 176 (46.8%) 71 (40.6%) 247 (44.8%)
Pvull allele
P1 241 (32.0%) 125 (35.7%) 366 (33.2%)
P2 511 (68.0%) 225 (64.3%) 736 (66.8%)

Pvull Genotype

B.

f:§§§ O 50

LPL activity
¢ p=0000
-
L b
P1P1 P1P2 PoP2

Fig 9. Distribution of Pvull polymorphism and LPL activity in this study

_28_



Table 3. The relative frequencies of common alleles of the gene locus

coading Puull of this study comparing the others.

Populations n P1P1 P1P2 P2P2 P1 P2

Korean" 1,393 155 (11.1%) 607 (43.6%) 631 (45.3%) 0.329 0.671
this study? 551 62 (11.3%) 242 (43.9%) 247 (44.8%) 0.332 0.668
HJ Chung Control 228 26 (11.4%) 92 (40.4%) 110 (48.2%) 0.316 0.662
7 CAD 166 16 (9.6%) 79 (47.6%) 71 (42.8%) 0.334 0.666
- Control 126 8 (6.3%) 57(45.2%) 61 (48.4%) 0.290 0.710
stroke 77 16 (20.8%) 26 (33.8%) 35 (45.5%) 0.377  0.623

W Pari? A& 216 23 (10.6%) 98 (45.4%) 95 (44.0%) 0.333 0.667
B 29 4 (13.8%) 13 (44.8%) 12 (41.4%) 0.362 0.638

Japanese” [49,50] 336 32 (9.5%) 130 (38.7%) 174 (51.8%) 0.360  0.640
Chinese” [51] 127 12 (9.5%) 54 (42.5%) 61 (48.0%) 0.307 0.693
Caucasians” 473 114 (24.1%) 247 (52.2%) 112 (23.7%) 0.502 0.498
Turkish”[28] 110 28 (25.5%) 50 (45.5%) 32 (29.1%) 0.482 0.518
Finnish'” [52] 240 63 (26.3%) 133 (55.4%) 44 (18.3%) 0.540  0.460
Welsh'” [53] 123 23 (18.7%) 64 (52.0%) 36 (29.3%) 0.447  0.553

Y This study

P Chung et al, Kor J Clin Pathol. 19(6), 617-623, 1999.
Y Song et al, J Kor Neurol Ass. 17(3), 340-346, 1999.
? Park et al, J Kor Lab Med. 22, 312-318, 2002.

9 B.S. Duman et al. Cell Biochem Funct. 23, 399-404, 2005.
19°0. Ukkola et al, Atherosclerosis. 115, 99-105, 1995.
W R K. Mattu et al, Arteriosclerosis and Thrombosis. 14(7), 1090-1097, 1994.

_29_

Calculated by the summation of the result of study as total Korean population

Calculated by the summation of the result of study as total Chinese population

Calculated by the summation of the result of study as total Japanese population

Calculated by the summation of the result of study as total Caucasians population
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2l tH(Table 5).

ded AIFA #H AANAE d€¥, HOMA-IR, HbAlc WL
A oA EF MetS-Et} MetS+elA =9kl olvx] dlate} vlghe
A 8L e oldxYde HE FAAAT MetS-o ARt
MetS+el| Al FAA LR foaA @it Ao dAFFE 5 Foel
A fFodg #ol7t A ol A=A & A F +r
o) &tAl zpelst velstth. A2 FFH AANAE FAFY oA BFE F
Aol A o] Ao}t w 5tAl vkt

A7 3 M2 HbAlcY SAHL A7|zte] 8¢ =4 & #AA s
= MR AAG JAR g¥A dob4]. 44 F7) Fede] ¥
EE% W49 3s= HbAlce 3xd FAMOA AAAE] 2~30) 2
Adeka G AHA55] A€ AFA FH AAe} @A day A
< ER 9x XA YA ANER HFs Ro]x Y A=
TFAHNE MetS+el A Fo3A 3ot FY43 A5 AR 243
EF AR ASFHE AR AT A dF 9 L=
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Table 4. The characteristic of anthropometry, insulin resistance and lipid

related profile according to MetS.

Total MetS - MetS + p-value

(n=560) (n=275) (n=285) (- vs +)
Metabolic syndrome criteria
WC cm 88.619.2 84.9£0.3 91.9£0.3 0.000
BMI kg/m” 25.4%3.2 24.140.2 27.0£0.2 0.000
TG mg/dL.  167.3£106.8 112.6+4.0 220.0£4.0 0.000
HDL-c mg/dL 49.1£12.9 54.4£0.5 44.3£0.5 0.000
SBP mmHg 129.5£15.3 123.1£0.6 135.5+0.6 0.000
DBP mmHg 81.9£11.3 77.7+0.4 86.0£0.4 0.000
FBS mg/dL 106.3£26.0 98.0£1.1 114.4%+1.0 0.000
Blood test
sGOT IU/L 26.7+£12.6 25.6x0.6 27.8£0.5 0.005
sGPT IU/L 30.3+20.9 27.2%0.9 33.1£0.9 0.000
Hb g/dL 14.8£1.5 14.6x0.1 15.1£0.1 0.000
Hct % 43.414.6 42.910.2 43.7x0.2 0.001
WBC x1000/ul 6.4£1.5 6.0£0.6 8.0x0.6 0.025
Insulin resistance related profile
Insulin ulU/ml 5.214.1 4.2+0.2 6.1+0.2 0.000
HOMA-IR 1.4+1.4 1.0£0.1 1.8£0.1 0.000
HbAlc % 6.0£1.2 5.7x0.1 6.2£0.1 0.000
Adiponectin ng/ml 6.8+3.8 7.5£0.9 8.0£1.0 NS
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MetS - MetS + Total p-value
(n=275) (n=285) (n=560) (- vs +)
Lipid profiles
TC mg/dL.  193.7£1.7 196.6%+1.6 195.2+37.7 NS
LDL-c mg/dL  117.9£1.5 109.5x1.5 113.7+34.1 0.000
ATl 2.3+0.1 5.3+0.1 3.8%£3.0 0.000
AT2 2.3£0.0 2.6£0.0 2.4£0.8 0.000
AI3 3.7£0.0 4.6+0.0 4.2%+1.1 0.000
Al4 2.7£0.0 3.6+0.0 3.2%+1.1 0.000
Metabolic biomarker
yGTP IU/L 33.9%£1.7 53.2%£1.8 43.4+39.4 0.000
BUN mg/dL.  13.9%£0.2 13.6%£0.2 13.8+3.5 NS
Cr mg/dl  0.9£0.0 0.940.0 0.940.2 NSY
uric acid mg/dL 5.6£0.1 6.3+0.1 5.9%1.5 0.000
Plt /mt 240.1+£2.4 239.3£2.4 239.8+£55.4 NS
Y Mean * SD
? Mean * SE ; Adjusted by age & sex

NS: no significance

T Significant difference at non-adjustment for age & sex

WC; waist circumference, BMI, body mass index, TG; Triglyceride, HDL;
high-density lipoprotein, S/(D)BP; systolic/diastolic blood pressure; FBS;
Fasting blood sugar, Hb; hemoglobin, Hct; hematocrit, WBC; white blood
cell, HbAlc; Hemoglobin A, TC; total cholesterol, LDL;
lipoprotein; All; TG/HDL Al2; LDL/HDL AI3; TC/HDL Al4;(TC-HDL)/HDL

Plt : platelet.
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Table 5. The gender differences on the anthropometry, insulin resistance and lipid related profile

according to MetS.

Male Female

MetS - (n=171) MetS + (n=209) p-value MetS - (n=104) MetS + (n=76) p-value
Metabolic syndrome criteria
WC cm 87.4%+0.4 94.21+0.4 0.000 79.8+0.6 86.8%+0.8 0.000
BMI kg/m* 24.6%+0.2 26.8£0.1 0.000 23.2%+0.5 27.8+0.6 0.000
TG mg/dL 113.0£4.8 228.214.4 0.000 111.3+£7.2 198.2+8.6 0.000
HDL mg/dL 52.4%+0.6 42.7£0.5 0.000 58.3x1.0 47.9+1.2 0.000
SBP mmHg 123.2+0.7 135.7£0.6 0.000 123.3x1.1 134.5+1.3 0.000
DBP mmHg 78.3£0.6 86.5+0.5 0.000 76.5£0.8 85.0£0.9 0.000
FBS mg/dL 99.4+1.3 114.4£1.2 0.000 95.2+1.7 115.1+2.1 0.000
Blood test
sGOT IU/L 26.4+0.7 29.5+0.7 0.002 23.8+0.8 23.5+£0.9 NS
sGPT IU/L 30.1+1.2 36.2+1.1 0.000 21.2+£1.2 25.0£1.3 0.041
Hb g/dL 15.3£0.1 15.7£0.1 0.000 13.2+£0.2 14.1+£0.2 0.004
Hct % 44.6+0.2 45.6+0.2 0.001 39.2+£0.4 39.7+0.4 NS
WBC x1000/ul 6.2+0.1 6.8+0.1 0.000 5.5+1.9 11.5%£2.3 NS
Insulin resistance related profile
Insulin ulU/ml 3.8+0.2 5.8£0.2 0.000 5.2+0.3 6.6+£0.4 0.003
HOMA-IR 0.9+0.1 1.7£0.1 0.000 1.2+0.1 2.0+0.1 0.000
HbAlc % 5.8%£0.1 6.2£0.1 0.003 5.56%+0.1 6.3+0.1 0.000
Adiponectin ng/ml 7.220.2 5.0£0.2 0.000 9.56+3.1 21.7£5.4 NS'
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Male Female
MetS - (n=171) MetS + (n=209) p-value MetS - (n=104) MetS + (n=76) p-value

Lipid profiles

TC mg/dL 192.0£2.0 195.7+1.8 NS 197.3+£2.9 197.6+£3.5 NS
LDL mg/dL 117.8£1.9 109.3+1.7 0.001 118.6x2.4 109.4£2.9 0.020
All 2.3%£0.1 5.6+0.1 0.000 2.1+0.2 4.6x0.2 0.000
Al2 2.4%+0.0 2.6£0.0 0.000 2.1£0.1 2.4%0.1 0.000
Al3 3.81£0.1 4.7+0.0 0.000 3.5%0.1 4.4%+0.1 0.000
Al4 2.8%£0.1 3.7x0.0 0.000 2.5+0.1 3.4%0.1 0.000
Metabolic biomarker

rGTP IU/L 40.0£2.3 58.5%2.1 0.000 18.9+£2.4 40.5%+3.0 0.000
BUN mg/dL 14.2+0.2 13.9£0.2 NS 13.1£0.3 13.0+0.4 NS
Cr mg/dl 1.0£0.0 1.0£0.0 NS 0.7£0.0 0.8+0.0 NS
uric acid mg/dL 6.0£0.1 6.6+0.1 0.000 4.4%0.1 5.3%0.2 0.001
Plt /mnt 231.7%£2.9 232.212.7 NS 259.1+4.3 253.3%£5.2 NS

Y Mean + SE ; Adjusted by age , NS: no significance, T Significant difference at non-adjustment for age

WC; waist circumference, BMI; body mass index, TG; Triglyceride, HDL; high-density lipoprotein, S/(D)BP;
systolic/diastolic blood pressure; FBS; Fasting blood sugar, Hb; hemoglobin, Hct; hematocrit, WBC; white
blood cell, HbAlc; Hemoglobin A, TC; total cholesterol, LDL; low—density lipoprotein; All; TG/HDL Al2; LDL/HDL
AI3; TC/HDL Al4;(TC-HDL)/HDL, Plt : platelet.
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3. LPL polymorphism Pvull®] A& 3F 379 34

r
oX,

1) Poull t}3 A e w2 du EA

Table 6= LPL Pvull #3# @Al wie} AR dqk 5
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23 CAD #Ae A Puull HolPe| w2 x|A Fx]o] Hss AsE
FolA CAD A8} A3 ZFoA BF P2P2 #Holy oA FAX 4z}
% ZHZd Eo] =571

Belgin S.D. §¢ AFdAs 3x¥ FA0A4 LPL @A A2
parameter Afolol] A7} AA SR A Yg=d ol oA a3
+ contest-dependent o] 37] wEolgt 539 28], 40419 Wnt=
AgE dBeR F ATAAE B A7t =2 P2 alleledlX W
HDL-c %< H3ARE fo A2 fldd<=d o= d& allele IEE 4
3= WEA ] 9§ zto] Wwd Aol A HS8].
AgA FF QAL A #FH A A= LPL Poull 3 A
oA Zrel felgk Zelst 9l Hanyu 59 32 Eild 9sd A
A, A2 glucose tolerance, €4%" UW35A, FEIA EFA

serum LPL mass®} =3 WA {Fo3k #doe] Qv B3P

rz

T3 serum LPL masss= HOMA-IR¥} fasting IRI(plasma
immunoreactive inulin)®} 2] #A ¢ <l s }H[59]. Saikii 59
T AFANAME 36289 HAFTFTL €A FAENA serum LPL
mass oft] EWE Afole] E2 AAJA(r=0.562)7F JEFSECh B
3AH60]. 2t o] dAFAlAE LPL activitydl 3= LPL
Puoull #AAg A& AFA A AR Atold {FolsHA AR B
o]z ¢ko} ko5 ofs} A H AT} o] DRy FZ4H.
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Table 6. The characteristic of anthropometry, insulin resistance and

lipid related profile according to LPL Pvull polymorphism

P1P1 P1P2 P2P2

(n=62) (n=242) (n=gay)  PTVAMe
Metabolic syndrome criteria
WC cm 87.3+0.7°  89.3+0.4"  88.1+0.4*  0.013
BMI kg/m*  24.7+0.3° 25.740.1°  25.4+0.1"  0.010
TG mg/dL.  156.3+9.0  164.5+4.6  170.4%4.5 NS
HDL mg/dL  53.4+1.1° 49.0+0.6"  48.3+0.6"  0.000
SBP mmHg ~ 129.241.3"  130.5+0.7" 128.4+0.7*  NS'
DBP mmHg  82.4+1.0°  82.6+0.5°  81.0+0.5" NS
FBS mg/dL.  100.0+2.3*  106.5+1.2° 108.1+1.1"  0.006
Blood test
sGOT U/L 26.9+1.1 27.5+0.6 26.0%0.6 NS
sGPT U/L 29.9+1.9 31.3%1.0 29.540.9 NS
Hb g/dL 14.840.1 14.840.1 14.940.1 NS
Het % 43.2+0.3 43.4%0.2 43.5+0.2 NS
WBC x1000/ul  6.5+0.1 6.4%0.1 6.3+0.1 NS
Insulin resistance related profile
Insulin ulU/ml 4.5+0.4° 5.3+0.2" 5.2+0.2% NS
HOMA-IR 1.140.1° 1.440.1° 1.4£0.1° NS
HbAlc % 5.840.2 6.0£0.1 6.0£0.1 NS
Adiponectin ng/ml 7.3%£0.5 6.8£0.3 6.8%£0.2 NS
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P1P1

P1P2

p2pP2

(n=62) (n=242) T
Lipid profiles
TC mg/dL  198.5+3.3 196.3+1.7  191.9+1.6 NS
LDL mg/dL  117.5%3.0 114.1+41.5  111.2%1.5 NS
All 3.440.2 3.7£0.1 4.0£0.1 NS
AI2 2.340.1 2.440.0 2.440.0 NS
AlI3 4.0+0.1° 4.240.0° 4.240.0% NS
Al4 3.0+0.1° 3.240.0° 3.240.0% NS
Metabolic biomarker
yGTP [U/L 41.8+3.7 43.2+1.9 44.5+1.9 NS
BUN mg/dL  12.3+0.3° 14.1+0.2° 13.940.2° 0.000
Cr mg/dl 0.9+0.0° 0.9+0.0° 0.940.0° 0.048
uric acid mg/dL 5.6+0.1° 6.0£0.1° 6.0£0.1° 0.043
Plt /mm 245.944.9 240.0£2.5  237.7+2.6 NS

Y Mean + SE ; Adjusted by sex, age

NS: no significance

T Significant difference at non-adjustment for age & sex

WC; waist circumference,

high—density

Fasting blood sugar, Hb;
Hemoglobin A, TGC;

cell, HbAlc;

BMI;
S/(D)BP;
hemoglobin, Hct;

lipoprotein,

total

body mass index, TG;
systolic/diastolic
hematocrit, WBC;

cholesterol,

LDL;

Triglyceride, HDL;
blood pressure; FBS;
white blood

low-density

lipoprotein; All; TG/HDL AlI2; LDL/HDL AI3; TC/HDL Al4;(TC-HDL)/HDL PIt

. platelet.
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2) A3} Poull 3 Ao w2 duk EA

FA 7 oJA A e LPL Poull #AA c}d Ao u & AA% Lk &
Az dF QP33 QaAEe] SAL AW xlo]dx] FAdFo] tt=A e}
J}h(Table 7).

P1P1 A3, P1P23 9 ¥ldll {Fo3A I3 TEHI TS P2P2 Wol
ol P1P1 A2 P1P2¥ ol ®ls] FolstAl =9kth. olel wl&d A
dAx = s Ed, BMI, HDL-c, 5824 23 zto]7} vhetste}.
s Ed e BMI, 35322 P1P2¥ o] P1P1 A 233 P2p2i o] 3 o
A8 folstA ¥ HDL-c2 P1P1 A2l ws] P1P2¢t P2P2 ¥
o] el A FFA ket

Aded HIFA FH AR FAE HbAlckt P2P2 WHoly oA
ostA Egoy JAqAE €9, HOMA-IR, HbAlc, o}t] 4 ¥l o]
LPL Puull fAA 3 A7 {23 zel7t el ofr] v le] 7 ¢
P1P1 A3 o] P1P2¥ 3} P2P2 WHo|Y o] ula] f2lsA =9kc).

AA FH AANHE Qe we} LPL Poull 3 A 3 e 43
o] @3lct. YA A E AI(TG/HDL-c)7} P2P2 Wo|3o] PIP1 A A3
I P1P2¥ 9 Hldll =43 oA+ AILDL/HDL-c¢, TC/HDL-c,
(TC-HDL-c)/HDL -c)7} P1P28 <A P1P1 A A3 3 P2P2 WHo|Jd K
ot =gt
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0. Ukkola 59 a4 A 23 25E 713 caucasiandl A A &=
TEviete] A e Age R F3 FA g 24 P2P2 Wol
g R}l P1P23 94 plasma VLDL-c# FAA|4L =3 HDL-c ¢
b, =3 §39 vEsd A 129 AR QAU AF 45
serum lipid profile, apoE genotype, LPL Pvoull A=} t}3 A x}o]
A HAAE A=Y 1 25 PIP1E 7H 9942 P1P2, P2P2E
7FA oA R} serum LDL Fd2HZo] E4I AF 4F 7 Fd =
P1P1z} P1P2 A olA serum AW VLDL-co] 2 3tAl $kel.
I P2P2 A A= ole§ W3lrt et ekt o] 9 Ze] LPL
Puoull SNPE B 9% A A 477+ 2877 Feke] serum A
Ao yste] ¢S FU|IE 3561l

WA Fe] 2y Al F2¢ S F F Jd= A FY FpUE F
g3z ol EZ W El e Ao FFuwE, FFWAs}y LS dn @

e BEY A% WAZTR BYF BAS Hol=|[62] 7 ATNA

= PIP23 3} P2P2 Wolg oA o]7 2] FX7F P1P1 A48 He}l BA
Ehd Ao 2 Hol YaAEIFFe Wy LPL Puoull’} 3938 & 9L A

G Az =% 443 A LPL Poull §#AA7E A2 Sl
Ae AFHLS FALS P2P2 WHolY A, AL PIP2 Fo7 AFHA
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Table 7. The gender differences on the anthropometry, insulin resistance and lipid related profile

according to LPL Puull polymorphism

Male Female

P1P1 P1P2 P2pP2 | P1P1 P1P2 P2P2 |

(n=41) (=159  (m=176) "M (n=41) (n=83) (n=71) D M
Metabolic syndrome criteria
WwC cm 90.5+0.9 91.740.4  90.8+0.4 NS 80.2+1.3"  84.0+£0.7° 82.7+£0.7""  0.030
BMI kg/m* 25.5+0.3 25.940.2  25.840.2 NS 22.940.5°  25.1+£0.3" 24.7+0.3>  0.001
TG mg/dL  173.5+11.6 169.145.9 184.3%5.6 NS 119.8413.6* 152.446.9° 140.4+7.4%° NS
HDL mg/dL  49.7+1.3"> 47.6+0.7** 46.0+0.6° 0.025 61.1£2.1>  52.3%£1.0° 53.1%£1.1*  0.001
SBP mmHg  130.5+1.5 130.4+0.8 129.5+0.7 NS 126.242.4™ 130.241.2° 126.2+1.3° NS'
DBP mmHg  84.1+1.2" 83.5+0.6° 81.6+£0.6°  0.038 78.9+1.7 80.6+0.9  79.6+0.9 NS
FBS mg/dL  102.0£2.8* 105.0¢1.4* 111.6+1.3°  0.000 95.74£3.9°  109.0£2.0" 100.1+2.1*  0.001
Blood test
sGOT IU/L 28.3+1.5®  29.3+0.8" 27.0+0.7° NS 23.6+1.7 23.240.9  24.1+1.0 NS
sGPT IU/L 34.7+2.5 33.3£1.2  33.4+1.2 NS 19.142.3*  26.1£1.2°  20.441.4°  0.002
Hb g/dL 15.6+0.1 15.4+0.1  15.6%0.1 NS 13.1+£0.2 13.5+0.1  13.4%0.1 NS
Het % 45.940.4°  44.9£0.2° 45.3£0.2*  0.046 37.5£0.7°  40.1+0.3"> 39.8+0.4°  0.002
Insulin resistance related profile
Insulin ulU/ml 4.840.4 5.00.2 4.840.2 NS 4.1+0.6° 6.0+0.3" 6.020.4" 0.021
HOMA-IR 1.240.1 1.3+0.1 1.4%0.1 NS 1.0+0.3° 1.7£0.1° 1.5+0.1%° 0.032
HbAlc % 5.840.2° 5.8+0.1° 6.240.1° 0.003 5.8+0.3" 6.3+0.1° 5.5+0.1° 0.000
Adiponectin ng/ml 5.6%0.5 6.50.3 5.940.2 NS 12.4+1.2°  7.940.6 9.6+0.6° 0.003
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Male Female

P1P1 P1P2 P2pP2 | P1P1 P1P2 P2p2 |

(n=41) (=159  (m=176) © " (=41 (n=83) (n=71) DA
Lipid profiles
TC mg/dL  199.943.8 194.04£2.0 191.8+1.9 NS 196.0£6.1  200.8+3.1  192.1+3.3 NS
LDL mg/dL  117.8+3.7 112.4+1.9 111.3+1.8 NS 116.9+£5.3  117.242.7 110.84¢2.9 NS
All? 3.940.3" 3.940.2°  4.5+0.2" 0.022 2.54+0.1 2.440.0 2.540.0 NS'
A12Y 2.440.4% 3.3+0.2"  2.940.2% NS 2.0+0.1° 2.440.1° 2.14+0.1° 0.010
AI3Y 4.240.1 4.240.1 4.440.1 NS 3.440.2° 4.0£0.1° 3.74+0.1° 0.000
Al4” 3.240.1 3.240.1 3.4%0.1 NS 2.4+0.2° 3.0+0.1° 2.7£0.1° 0.000
Metabolic biomarker
rGTP IU/L 48.744.7  47.842.4  52.0+2.4 NS 24.3+5.5 31.3+£2.8 25.343.0 NS
BUN mg/dL  12.440.4*  14.440.2° 14.1+£0.2®  0.000 12.04£0.6°  13.240.3®  13.6+0.4° NS
Cr mg/dl 1.0£0.0° 1.0£0.0° 1.0+0.0° 0.046 0.7+0.0 0.840.0 0.7+0.0 NS
uric acid mg/dL 5.9+0.2° 6.3+0.1° 6.5+0.1° 0.012 4.6+0.2% 4.8+0.1° 4.440.1° NS
Plt /i 233.4+5.8 231.0+£3.0 232.842.9 NS 273.249.1" 259.5+4.6® 248.3+5.2°  0.045

Y Mean + SE ; Adjusted by sex, age
NS: no significance, ' Significant difference at non-adjustment for age.
WC; waist circumference, BMI; body mass index, TG; Triglyceride, HDL; high-density lipoprotein, S/(D)BP;
systolic/diastolic blood pressure; FBS; Fasting blood sugar, Hb; hemoglobin, Hct; hematocrit, WBC; white blood
cell, HbAlc; Hemoglobin A, TC; total cholesterol, LDL; low-density lipoprotein; AlIl; TG/HDL AI2; LDL/HDL AI3;

TC/HDL Al4;(TC-HDL)/HDL Plt : platelet.
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3) LPL Pvull A A} dFL: A

S

N

Aol o7 Jga AHFe EETE Table 83 2o}, <zl 43
T PIP1 AZY 3 P2P2 WelP oA Kl PIP23 oA o7 B A3
S ety AR FA 3F Zel vz #HE G =@
E, 9 Ao HFHeEs fdd sl sl AEA A2
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2 BAE ZFAAs 2% B8%), ZH(81%), HIEM B2(90%), |4
(78%)8] AFHZFL FFsdod IMA(165%), HE(151%), °td
(124%), vl Ebal A(136%), vlEt"l B6(155%), HIEr® E(143%) A3 %
< &3 fAA GF A wet DRIs® 2 Hlgwl A, vEr
C, ekl EdlA #2 3 Fe]7} vebskeh(Table 9). ¥l epdl Ak werwl
Ex 3394 25 AR A= B 2o AF =g 53 pPiP2E
A Feld =k wEkwl Co A§ PIP23d P2P2%°] P1P1 A%
Pl ula A Fo] FAsA B¢ PIP1 A AP AS AR AAF
R A7 F539

FAA Wole] wet JFLE AF(INQ)E T3t Ao 2S Bt
Az Az weglwl Bl, vEM ColAgt BAHSRE {93 zlo|7}
A AcH(Table 10, Fig 9). P1P1 A2 o] ot & ol nls| Ao g
15 257 £33 HlEb Bl P2P2 Wel¥ oA =stch. Hlehl Co
¥ P1P2¥ 3 P2P2¥ 9l sl P1P1 B33 olA FelatA wetel.

)l

ok

-

u

_45_



Table 8. Comparison of nutrient intake by Puvull genotype.

P1P1 P1P2 P2P2 |
(n=29) (n=115) (n=109) prvate
Energy kcal/d 1775.5%145.0 1989.0+73.3 1835.4+75.3 NS
Total Protein g/d 89.746.9 82.143.5 83.743.6 NS
Animal Protein g/d 37.845.1 41.842.6 48.74+2.6 0.066
Veg_Ani Protein 1.840.2 1.7+0.1 1.440.1 NS
Carbohydrate(CHO) g/d 256.4+13.0 263.646.5 247.5%6.7 NS
Fiber g/d 22.4+1.6 23.7+0.8 21.9+0.8 NS
Total Fat g/d 44.444.4 50.4+2.2 52.0+£2.3 NS
Animal Fat g/d 23.6+3.4 26.7+1.7 30.0+1.8 NS
Veg_Ani Fat 1.6+0.4% 2.3+0.2° 1.6+0.2° 0.066
CHO_Fat 8.0+0.5 6.740.3° 6.6+0.3° 0.065
Vitamins
Vitamin A RE/d 809.2+120.8"  1055.7%60.7" 833.8+62.3° 0.022
Retinol 98.1+19.3 114.949.7 116.4%10.0 NS
B-carotene 4001.24698.6™  5265.94350.8"  4109.1£360.4°  0.046
Vitamin B1 mg/d 1.140.1 1.3+0.1 1.3+0.1 NS
Vitamin B2 mg/d 1.1+0.1 1.3+0.0 1.3+0.1 NS
Vitamin B6 mg/d 2.14£0.2 2.340.1 2.240.1 NS
Niacin mg/d 16.1£1.4 18.5+£0.7 18.0+£0.7 NS
Vitamin C mg/d 81.8+13.1° 121.246.6° 116.846.8° 0.026
Vitamin E mg/d 13.7+1.2% 15.5+0.6° 13.4+0.6° 0.036
Folate 298.4+26.6 332.2+13.3 298.0+13.7 NS
Minerals
Total Calcium(Ca) mg/d 554.7+46.8 595.1+23.5 587.2+24.1 NS
Phosphate(P) meg/d  1034.6+73.0 1132.8436.7 1129.8+37.7 NS
Total Iron(Fe) mg/d 14.2+1.0 15.7+0.5 15.2+0.5 NS
Sodium (Na) meg/d  4402.94332.9  4775.5+167.2  4738.0£171.8 NS
Potassium (K) mg/d  2786.94179.3 2984.3490.0 2929.14£92.5 NS
Zinc mg/d 8.3+3.1 9.9+1.6 12.5+1.6 NS
Free fatty acid composition and cholesterol
Total fatty acid mg/d 24.4+3.4 28.9+1.7 25.9+1.7 NS
SFA mg/d 7.7+1.3 8.910.6 8.5+0.7 NS
MUFA mg/d 9.5+1.5 11.1£0.7 10.440.8 NS
PUFA mg/d 7.240.8% 8.9+0.4° 7.240.4" 0.011
Cholesterol mg/d 282.5+30.6 316.3+15.4 313.7+15.8 NS

Y Mean *+ SE ; Adjusted by sex, age.

NS: no significance,

SFA; Saturated faty acid, MUFA; Monounsaturated fatty acid, PUFA; Polyunsaturated

fatty acid.
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Table 9. Comparison of DRI value by Pvull allele

P1P1 P1P2 P2P2

(n=29) (n=115) (n=109) p-value
DRI_Energy (%) 84.346.4 93.743.2 85.4+3.3 NS
DRI_Protein (%) 177.6+13.0 164.4+6.6 165.0%6.7 NS
DRI_Vitamin A 118.4419.0™ 155.149.6° 121.249.8° 0.030
DRI_Vitamin Bl 95.448.5 111.8+4.3 111.1+4.4 NS
DRI_Vitamin B2 82.116.6 90.843.3 90.843.4 NS
DRI_Vitamin B6 146.5+10.6 161.145.3 152.145.5 NS
DRI_Niacin 105.9+8.8 121.3+4.4 116.1+4.6 NS
DRI_Vitamin C 81.9+13.1° 121.2+6.6 116.7+6.8" 0.026
DRI_Vitamin E 136.4+12.1% 154.9+6.1° 132.9+6.2° 0.035
DRI_Folate 74.7+6.6 83.2+3.3 74.3+3.4 NS
DRI_Calcium (Ca) 77.0£6.5 82.5+3.3 81.5+3.4 NS
DRI_Phosphate (P) 148.8+10.3 162.8+5.2 160.2+5.3 NS
DRI_Total Iron (Fe)  142.8+10.4 157.245.2 147.5+5.4 NS
DRI_Sodium (Na) 325.2424.0 344.4+12.1 343.4+12.4 NS
DRI_Potassium (K) 59.4+0.1 63.6+1.9 61.7£2.0 NS
DRI_Zinc 98.2+34.8 116.2+17.5 141.9+18.0 NS

Y Values were for comparisons of two groups by independent t-test

Y Adjusted mean+SE
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Table 10. Comparison of INQ value by Pvull allele

P1P1 P1P2 P2P2

(n=29) (n=115) (n=109) p-value
Protein 2.0+0.1° 1.8+0.0° 1.940.0™ 0.037
Vitamin A 1.440.2" 1.740.1° 1.5+0.1° 0.064
Vitamin B1 1.1+0.1° 1.240.0° 1.340.0° 0.006
Vitamin B2 1.0£0.1 1.0£0.0 1.1£0.0 NS
Vitamin B6 1.7£0.1 1.8+0.0 1.840.0 NS
Niacin 1.240.1 1.3%0.0 1.420.0 NS
Vitamin C 1.0£0.1° 1.4+0.1° 1.4+0.1° 0.014
Folate 0.940.1 0.9£0.0 0.9£0.0 NS
Calcium (Ca) 0.9+0.1 0.9+0.0 1.0£0.0 NS
Phosphate (P) 1.8+0.1 1.8+£0.0 1.94+0.0 NS
Iron (Fe) 1.740.1 1.840.0 1.7£0.0 NS
Zinc 1.2+0.3 1.440.1 1.540.2 NS

1) Values were for comparisons of two groups by independent t-test analysis
2) Adjusted mean*SE

Zinc
——P1P1
= =0O0=- =P1P2
— A& —P2P2

Vit.B2 \ Folate

Niacin

Fig 10. INQ values by the genotype of Puull
* Mean value significantly at p<0.05, #* p<0.01
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4) WA FE o ¥ wet LPL Poull B+¥ A4 4dHEA

HAZZZ 5 AtolelA LPL Puoull fAA 3dA 4FS AR
gch(Table 11). MetS- WA= oA 2t BMI, FAAW,
HDL-c, 3Ed 2N o34 Aol& R Art. BMI, AW 744
P2P2 Wo|3 3z P1P2¥e°] PIP1 AAJHG {34 =9 TEITF
< P2P2 Wol3e] o & Tl Hlsl {934 =%t HDL-c2 P1P1
A3 el P1P2, P2P2 Weld B} =it =3 Jd&d AIFA #H <
7kl HOMA-IRY 7S5 P1P1 AAZY Hc P1P2, P2P2 WHo|¥ oA
oA =4 Jetyg. 212 #8 dAAE LDL/ HDL-c& A9’
TG/HDL-c, TC/HDL-c, (TC-HDL-c)/HDL-co] P1P1 A2 x<}
P1P2, P2P2 WHo| A FoJ3A o E9c}.

MetS+el A= FA X el P1P1 A3, P1P23 Bl P2P2 o] ¥ o
A fFolsAl o =93 HDL-c9 A% P1P1 A3 o] P1P2¥, P2P2
Holg ¥l FosiA =gl oyl ¢ PIP1 Aol P1P2,
P2P2 WolP Kt oA £A vetych. =3 d=d A I
A5 A= LPL Poull 82 t8 A Aele] f9g zte]7t eh}z]
ofgton zA#AH QANAE TG/ HDL-c7} P2P2 WHol3o] & F
o ®ldl EA dYehd A ol T WM g zle]st Yehd

A o gkt

[Rc)
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Table 11. Mean values of anthropometry, insulin resistance and lipid related variables among LPL/Pvull

genotypes by MetS.

MetS - MetS +

P1P1 P1P2 P2pP2 | P1P1 P1P2 P2P2 |

(n=35) (n=108) m=128) " =2p) (n=134) (n=119) ° 7HE
Metabolic syndrome criteria
WC cm 82.440.9 84.6%0.5" 84.040.5" NS 93.0+£0.9 93.2+0.4 92.6+0.5 NS
BMI kg/m® 23.340.4° 24.3+0.2" 24.3+0.2°  0.027  26.4£0.4 26.7+0.2 26.7+0.2 NS
TG mg/dL 95.7+7.4 115.6+4.2° 116.3%£3.9"  0.039 227.7+14.3" 206.0+£6.4"° 228.2+6.8" 0.049
HDL mg/dL 58.6+1.6" 55.240.9% 53.5+£0.8°  0.013  46.8%1.3 44.0£0.6 42.740.6  0.011
SBP mmHg 121.841.5 123.0+0.9 122.0+0.8 NS 138.441.9  136.6+0.9  135.3+0.9 NS
DBP mmHg 76.7£1.2 77.740.7 76.9+0.6 NS 89.2+1.5"  86.6+0.7"  85.3+0.7*  0.042
FBS mg/dL 93.14+2.5 95.941.4" 99.4+1.3"  0.043 108.5+3.8° 115.0+1.7* 117.7+1.8" NS
Blood test
sGOT IU/L 24.6+1.6 26.3+0.9 25.440.9 NS 29.9+1.7 28.5+0.7 26.6+0.8 NS
sGPT IU/L 27.842.6 20.4+1.6 27.2+1.4 NS 32.842.6 32.7+1.1 32.2+1.2 NS
Het % 41.7£0.5 42.5+0.3" 43.1£0.3 NS 44.940.4 44.240.2 44.1£0.2 NS'
WBC x1000/ul 6.1+0.2 6.240.1 6.1+0.1 NS 7.1%£0.2° 6.7+£0.1%" 6.5+0.1° NS
Insulin resistance related profile
Insulin ulU/ml 3.540.4° 4.6+0.2° 4.340.2% NS 5.8+0.6 6.0£0.3 6.0+0.3 NS
HOMA-IR 0.840.1° 1.1£0.1° 1.0£0.1° 0.045 1.540.2 1.740.1 1.840.1 NS
HbAlc % 5.6+0.2 5.6%0.1 5.740.1 NS 6.140.2 6.240.1 6.3+0.1 NS
Adiponectin ng/ml 9.5+0.7" 7.8+0.4% 7.940.3" NS 4.740.5 5.740.3 5.2+0.3 NS
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MetS - MetS +

P1P1 P1P2 P2pP2 P1P1 P1P2 P2pP2 |

(n=35) (n=108) m=128) PV (oag) (n=134) (h=119) 7 4"°
Lipid profiles
TC mg/dl.  193.3+4.5 196.942.5 192.242.3 NS  204.5+4.8" 195.842.2"  191.8+2.3° NS'
LDL mg/dl.  119.8+3.8 118.6+2.2 116.842.0 NS  114.1#4.8  110.1%2.1 105.5+2.3 NS
All? 1.8+0.2° 2.3+0.1° 2.3+0.1° 0.045  5.3+0.4" 4.940.2° 5.740.2 0.009
AI2¥ 2.1£0.1 2.2+0.1 2.2+0.1 NS 2.6%0.1 2.6%0.1 2.5+0.1 NS
AI3Y 3.440.1° 3.7+0.1° 3.740.1°>  0.015  4.6%0.1 4.6£0.1 4.6+0.1 NS
Al4Y 2.4+0.1° 2.740.1° 2.740.1°  0.015  3.6%0.1 3.6%0.1 3.6+0.1 NS
Metabolic biomarker
rGTP IU/L 27.4+4 .4 32.942.5 37.242.3 NS 59.6+5.8 52.5+2.7 53.3+2.9 NS
BUN mg/dL  12.7+0.4% 13.740.2° 13.940.2°  0.043 11.6+0.5 14.4+0.3 14.0+0.3 0.000
Cr mg/dl 0.940.0 0.940.0" 0.940.0" 0.008  0.9%0.0 0.940.0 0.940.0 NS
uric acid mg/dL 5.2+0.2° 5.6+0.1%° 5.740.1° NS 6.0+0.2 6.3+0.1 6.3+0.1 NS
Plt /i 248.9+6.4 245.5+3.6 240.9+3.4 NS  241.747.7  234.8435 235.3+3.9 NS

Y Mean + SE ; Adjusted by sex, age

NS: no significance, ' Significant difference at non-adjustment for age & sex

WC; waist circumference, BMI; body mass index, TG; Triglyceride, HDL; high-density lipoprotein, S/(D)BP;
systolic/diastolic blood pressure; FBS; Fasting blood sugar, Hb; hemoglobin, Hct; hematocrit, WBC; white blood
cell, HbAlc; Hemoglobin A, TC; total cholesterol, LDL; low—-density lipoprotein; All; TG/HDL Al2; LDL/HDL AI3;

TC/HDL Al4;(TC-HDL)/HDL PIlt : platelet.
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5) WAZFZ %% Y Aolo] B LPL Poull F 4 A5A

WASFF o 3e Ao wE& LPL Poull 34 o3 e EAL
AF B gl (Table 12, 13). WA FA e MetS-WeA <= FAA ot A
vl F53d 9, Hb, HbAlct P2P2 o3 o] P1P1 AAY, P1P23 9
vl 3 fro sl E=skeh MetS+olA e FAA LS FEAGo] PIP1 A
g, P1P23 X} P2P2 Wol3 oA {9 3sAl £93 HDL-c3} o] 7]
e PIP1 Aol d& FHo {5 o =tk MetS+ Ul oA
= Jd€d AFA AAL LPL Poull #AA 3 Aoldes FoF
HAAFe]l fdx AA FH AReA = TG/HDLe| P2P2 o] 3 o A
o2 Fol vE fFesA =g A= MetS-oA AF, FHE
g, BMI, HDL-c¢, =¥ AIA JAA dAg AAAA AAQ
TC/HDL-colA 2§ ezt k. AF, g &4, BMI= P1P2
g, P2P2 WHolg A {Fo3A =43 HDL-c& P2P2 ¥Heo]3o] &
ol vlal FdsA Edh. dED AIA FH AACNAE P1P23
P2P2 Weo]3e] PIP1 A4 wls] A=} HOMA-IR] 9 3l
E%3 HbAlce P2P2 Weolde]l & Fd ul&] #F9 34 2.
PIP1 A2 L & o vl otz {Fo3A =3 A2 #A
d#] TC/HDL-c= #9337 2ol MetS+el A+ AF# HDL-c<
MetS-Z3 2 ZAFo=2 td3d Aol Fo7 Aol7t gy & o
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LPL Puoull t}¥Ae] #4359 ¥ 8dozs 32 2 & J=A
el B4 AAG Ay dFHE A2 HSE(TG, HDL-c)®lA 9
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Table 12. Mean values of anthropometry, insulin resistance and lipid related variables among LPL/Pvull

genotypes by MetS in male population.

MetS - MetS +
Male P1P1 P1P2 P2P2 | P1P1 P1P2 P2pP2 |
(n=20) (n=70) w=79) 7 @=21) (n=89) (=97 e

Metabolic syndrome criteria
WC cm 86.5+1.2 87.5+0.7 87.2+0.6 NS 94.0£1.0% 95.140.5 93.740.5 NS
BMI kg/m®  24.340.5 24.8+0.3 24.8+0.2 NS 26.6+0.4 26.7+0.2 26.6+0.2 NS
TG mg/dL  100.8+8.2  116.9+4.4  116.5+4.1 NS  237.9+16.9" 210.5+8.2*  240.3+7.8" 0.025
HDL mg/dl.  54.6+2.0 52.241.1 52.0+1.0 NS 45.0+1.4° 43.920.7° 41.3£0.6°  0.004
SBP mmHg  122.1+£1.9  124.0+1.0  122.3+1.0 NS 138.4£2.0 135.5%1.0 135.340.9 NS
DBP mmHg  77.1£1.5®  79.1+0.8° 76.940.7° NS 90.3+1.6 87.0+0.8% 85.6+0.8°  0.032
FBS mg/dL  94.9£3.8"  95.8+2.0*  102.5+1.9"° 0.031  108.7£3.8*  112.4+1.8° 119.0£1.7° 0.007
Blood test
sGOT IU/L 24.7+£2.2 28.5+1.2 26.0£1.1 NS 32.3+£2.0° 29.840.9% 27.9+0.9% NS
sGPT IU/L 32.24+3.9 32.0+2.1 31.442.0 NS 37.6+3.0 34.2+1.4 35.1+1.4 NS
Hb g/dL  15.440.2®  15.2+0.1° 15.5+0.1>  0.033 15.840.1 15.6+0.1 15.6+0.1 NS
Het % 45.0+£0.7*  44.0+0.4* 45.140.3 NS 46.7+0.5% 45.5+0.2 45.5+0.2°  0.048
Insulin resistance related profile
Insulin wU/ml 3.840.5 4.140.2 3.5£0.2 NS 5.7+0.7 5.740.3 5.840.3 NS
HOMA-IR 0.9£0.1 1.0+0.1 0.9+0.1 NS 1.5+0.2 1.6+0.1 1.8+0.1 NS
HbAlc % 5.240.3 5.6+0.1° 6.140.2° 0.019 6.1£0.2%° 6.0£0.1° 6.3+0.1" NS
Adiponectin ng/ml 6.9+0.9 7.6+0.4 7.0£0.4 NS 4.740.4 5.440.3 4.840.2 NS
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MetS - MetS +

Male P1P1 P1P2 P2P2 | P1P1 P1P2 P2P2 |
(n=20) (n=70) w=79 " =21 (n=89) (=97 M
Lipid profiles
TC mg/dl.  195.3+5.5 192.0+3.0 192.3+£2.8 NS 203.6+5.4> 1955+2.6®®  191.5+2.5° NS
LDL mg/dL.  121.7+4.8 116.0+£2.6 119.3+2.4 NS 114.045.5 109.6+2.6 104.8+2.5 NS
All? 2.0£0.2 2.440.1 2.440.1 NS 5.6%0.5% 5.040.2° 6.1+0.2° 0.002
AI2Y 2.3+0.1 2.3+0.1 2.54+0.1 NS 2.7+0.1 2.5+0.1 2.6+0.1 NS
AI3Y 3.7£0.1 3.840.1 3.9£0.1 NS 4.740.2% 4.6+0.1° 4.840.1° NS
Al4” 2.7%0.1 2.8%0.1 2.9%0.1 NS 3.7+0.2% 3.6%0.1° 3.840.1° NS
Metabolic biomarker
yGTP IU/L 31.8+6.5 38.7+3.6 45.6%3.5 NS 67.0+6.4 55.8%3.1 57.943.1 NS
BUN mg/dL  12.9+0.5° 14.3+0.3 14.240.3>  0.040  11.8+0.6° 14.5+0.3° 14.0£0.3>  0.000
Cr mg/dl 0.940.0° 1.0£0.0° 1.0£0.0°  0.002 1.0+0.0 1.0+0.0 1.0£0.0 NS
uric acid mg/dL 5.4+0.3° 6.0+0.1° 6.3+0.1° 0.010 6.2+0.2 6.6+0.1 6.6+0.1 NS
Plt /i 230.0+8.1 234.9+4.3 235.2+4.1 NS 234.948.2 227.8+4.1 231.2+4.1 NS

Y Mean + SE ; Adjusted by sex, age

NS: no significance
WC; waist circumference, BMI; body mass index, TG; Triglyceride, HDL; high-density lipoprotein, S/(D)BP;
systolic/diastolic blood pressure; FBS; Fasting blood sugar, Hb; hemoglobin, Hct; hematocrit, WBC; white blood
cell, HbAlc; Hemoglobin A, TC; total cholesterol, LDL; low-density lipoprotein; All; TG/HDL AI2; LDL/HDL AI3;
TC/HDL Al4;(TC-HDL)/HDL PIt : platelet.
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Table 13. Mean values of anthropometry, insulin resistance and lipid related variables among LPL/Pvull

genotypes by MetS in Female population.

MetS - MetS +
Female P1P1 P1P2 P2P2 | P1P1 P1P2 P2P2 |
(n=15) (n=49) 0=38) " (u=61) (n=45) (h=22) P VAe

Metabolic syndrome criteria
WC cm 75.7+1.3 79.940.8" 78.9+0.7°  0.030 90.24+2.3 88.240.8 90.1+1.2 NS
BMI kg/m* 21.7+0.5 23.4+0.3 23.4+0.3">  0.005 25.6+1.0 26.7+0.4 27.1+£0.5 NS
TG mg/dl.  88.4+13.9 113.3+8.7  116.1%7.7 NS 196.1425.7  189.949.5  187.6+13.4 NS
HDL mg/dl.  65.1£2.4° 60.441.5° 55.9£1.3*  0.003 52.5%3.0° 44.941.1° 47.5+1.6®  0.039
SBP mmHg  121.0+2.4 121.2+1.5  121.5+1.3 NS 137.944.9 139.2+1.8 134.542.5 NS
DBP mmHg 75.9+1.8 75.1+1.1 77.0£1.0 NS 85.8+3.2 85.7+1.2 84.6+1.7 NS
FBS mg/dL  90.1+2.5 96.6+1.6"°  94.3+1.4™ NS 107.749.7 120.5%3.5 111.145.1 NS
Blood test
sGOT IU/L 23.6+2.0 22.1+1.4 24.441.2 NS 22.243.0 24.441.1 23.3+1.5 NS
sGPT IU/L 19.44+2.6% 25.0%1.8" 19.3+1.6° 0.043  16.6+4.8" 27.2+1.7° 22.842.4% NS
Hb g/dL 13.1+£0.2 13.4+0.1 13.3+0.1 NS 13.1+0.4 13.5+0.1 13.6+0.2 NS
Het % 36.6+0.8° 39.940.5" 39.7+0.5°  0.003 39.4+1.1 40.3+0.4 40.240.6 NS
Insulin resistance related profile
Insulin ulU/ml 3.440.7° 5.3+0.4° 5.6£0.4°  0.027 5.9+1.3 6.7£0.5 6.6+0.7 NS
HOMA-IR 0.840.2° 1.3+0.1° 1.3+0.1° 0.020 1.6%0.7 2.2+0.3 1.9+0.4 NS
HbAlc % 5.740.2° 5.940.2° 5.140.1*  0.003 5.840.6 6.6+0.2 6.1£0.2 NS
Adiponectin ng/ml 13.8+1.2° 8.140.8? 9.740.6*  0.001 3.3+3.1 7.6+1.0 8.7+1.8 NS
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MetS - MetS +
Female P1P1 P1P2 P2pP2 | P1P1 P1P2 P2P2 |
(n=15) (n=49) w=38) " =61 (n=45) (n=22) e
Lipid profiles
TC mg/dL  191.247.4  205.5+4.6°  192.0+4.1° NS 207.1+11.0  196.7+4.0 192.6+5.7 NS
LDL mg/dL  117.046.0® 123.5+3.8" 112.8+3.4" NS 114.3+10.1 111.5%3.7 107.5+5.3 NS
All? 1.6+0.4 2.1+0.2 2.340.2 NS 4.5+0.7 4.4+0.2 4.240.3 NS
A12Y 1.8+0.1° 2.1+0.1° 2.140.1% NS 2.440.3 2.6+0.1 2.340.1 NS
AI3Y 3.0+0.1° 3.5+0.1° 3.5+0.1° 0.002 4.3+0.3 4.5%0.1 4.1+0.2 NS
Al4” 2.0£0.1° 2.5+0.1° 2.5+0.1° 0.002 3.3+0.3 3.5%0.1 3.1+0.2 NS
Metabolic biomarker
yGTP IU/L 17.6+2.4 22.0£1.5 20.5+1.3 NS 34.9+13.4 40.6+5.4 37.6+7.7 NS
BUN mg/dL 12.2+0.7 12.4+0.4 13.2+0.4 NS 10.5+1.4% 14.0+0.5" 14.240.8° NS
Cr mg/dl 0.8+0.0 0.7+0.0 0.840.0 NS 0.7+0.0 0.7+0.0 0.8+0.0 NS
uric acid mg/dL 4.440.2 4.5+0.1 4.3+0.1 NS 5.240.4 5.0£0.2 4.740.2 NS
Plt /ui 278.3+10.2° 264.4%6.6  250.8+5.9° NS 262.3+18.9  254.446.5  244.0+10.3 NS
Y Mean + SE ; Adjusted by sex, age
NS: no significance
WC; waist circumference, BMI; body mass index, TG; Triglyceride, HDL; high-density lipoprotein, S/(D)BP;

systolic/diastolic blood pressure; FBS; Fasting blood sugar, Hb; hemoglobin, Hct; hematocrit, WBC; white blood
cell, HbAlc; Hemoglobin A, TC; total cholesterol, LDL; low-density lipoprotein; All; TG/HDL Al2; LDL/HDL AI3;

TC/HDL Al4;(TC-HDL)/HDL Plt @ platelet.
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6) LPL Pvuull genotype®] MetSyn ¥¥ % risk factore] v x]+= <3k

LPLE W3 Axe Fwe] EAF 33 FTHA 54 Ao iy
7) @l Eel LPL 24 AA BelolA serumol Al EAHA g
o @ebd QAdTFAA LPL £4E heparing A £ e uw E

e L Fo serums AL FIsAct. 2 d 32 F9o] A9A
ql ZFzAo)7] wEd vl AF3 LPL working %< utdd $£ 9=
preheparin LPL mass& Z#A 3} t}. preheparin LPL mass+ %3 %

o] plasma ¢¢22 W3] THOe TR HaAs LPL <9 & o|c}[69].

o]FA A5 LPL X< WA 579 57kA 919 89 Sl o
A h(Fig 11). AFSFTY) 98 899 F7 #4355 LPL 2
AL BAHLRE fosA F7hstdth oA & ¥ AE=R
St9S wel 9A G A BF FAHLE {ofstA At
d 29 F7F A&54E LPL #40] =4 vehgy gaF
SAME 7HA L & A 713 LPL &4o] 713 vie).

LPL Z4< 58946 w2 LPL Puoull allele®] WESE ZA}EH O
2 #q3lg}l. Fig 12A= LPL Puoull alleled] =& %2 Jeh)
Fig 12B+ LPL &4 5&95¢ @& %% vehldeh. LPL &4 0]
55 o35t Pl alleled] HIE47F =0l LPL &4o] ¥&45 P2

allele®] W X471 Eo}3 cH(P=0.000).
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Fig 11. The number of MetS components and levels of LPL activity. The

subjects were categorized into six groups according to the number of
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symptoms. Bars represent the mean
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Table 14L& WAFZFF 59 LPL Poull 3 13 A o & LPL
A4S Jedddd. dASFEE FFe we LPL &4$ wlzsiid
MetS-7°] MetS+i Hl3] fostA] LPL Aol 33 o= WA
AANME e A3FE Bk =3 LPL Poull A2 }3 A oz}
A& PIP1 AAY, P1P23, P2P2 Weold £22 {9374 Polxic.
Ao wgxe 2HE A3 FAdAE PIP1 A3, P1P23, P2P2
Wolg o7 f{olstA LPL Ao Yolgloy oAM= foAe]

Jo

HASFE F572 LPL Poull #AA @A vt 62155 vFol
LPL A& ASHHGS o MetS-olH4 PIP1 A43< ZHA LPL
g4o] frolstAl 7bg Edew MetS+olwA P2P2 Wolgal IFeA
LPL &Ao] fol3tAl 71 wsich. o] & A wie} o] AFHHGS
W FAAAE 22 AFE JdelZ XA S 7oA MetS+ W
o LPL Puvull #3# o33 Ateldle #od FA o] vehz &%k
}.

LPL &Ae] 33 AYPAd Tl Al 23 Tkt A A vl 3
Prehaparin LPL mass7} ¢34 29 c}H70,711. L3 Watanabe
5ol 93 dFA preheparin LPL mass®] zt& Faks} oJ#} Aol
22 oy RHIstgev44] ol dAFAA WHAFFILI} LPL
Pvull ©}38 A& 28 3sle LPL activity® 24819 S o] AR oA
/A LPL 2A4°] o ¥4 yesld.

B2 Wl A H1A (100cr ©]3)e] EAE 537 $3te LPL &
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o "3l ROC #4& AAF dFelA serum LPL mass® 3 cut
off pointE ¢F 40ng/mlE AT § JJ 53] GAdA = olxt} F
< 35ng/migta B3 eH[71]. ol ¢} mlmste] £ dFoA = MetSel
TIEE F W3S dAdAe FF LPL 59 A X7t Junji K.
59 d7FA A cut off pointd] 40ng/ml B} 2gieh. =3 LPL
Poull  fAZ  d3dAeME  P2P2  FeA  LPL A EJ}
35.7£0.9ng/mlZ cut off pointR.t} g3 53] JAe P2P2FA =
30.5t1.1Ing/mlZ Junji K. 59 94 AHI cut off pointd
35ng/miict A A vetygcek. I A A= MetS Aol
AR AR FAAHLE {5 LPL 84 %71 ¥gey cut off
Fa e 24 debdd. dASFE 59 LPL Poudl 934X S 5
Aol e E g wWelE Aol Xqt P2P2 Hel|¥ & AL = IFH

AZFF wAel 9ol LPL 240l 439 gt ARz
L

4ol 9Fe vAE LPL §44 94 237

o2 gAZFE 4Fe wAE AP AZH,
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Table 14.

genotype and interaction among two factor

lipoprotein lipase mass(LPL, ng/ml) by MetS, LPL Puull

MetS -

MetS +

p-value
44.140.9" 36.240.9
Total 0.000
(n=364) (n=386)
40.441.27 32.4+1.1
Male 0.000
(n=202) (n=254)
49.8+1.47 42.1+1.6
Female 0.000
(n=162) (n=132)
P1P1 P1P2 P2P2 p-value
49.341.9¢Y 41.1£0.9° 35.7+0.9°
Total 0.000
(n=82) (n=330) (n=326)
48.442.4? 38.3+1.2° 30.5%1.1°
Male 0.000
(n=48) (n=210) (n=196)
51.3+3.0" 45.9+1.5% 44.3+1.6°
Female NS
(n=34) (n=116) (n=134)
MetS - MetS - MetS - MetS + MetS + MetS + val
P1P1 P1P2 P2P2 P1P1 P1P2 pgpg D VAH
55.9+2.3 455+1.4° 38.7+1.3" 39.3%£2.9™ 37.9+1.2" 32.5%1.3°
Total 0.000
(n=25) (n=70) (n=85) ##x (n=16) (n=95) (n=78) #x
56.3£3.1% 41.9%£1.8° 34.841.7° 39.4£3.4% 35.7+£15" 26.9+1.5°
Male i _ 0.000
(n=13) (n=41) (n=47) s (n=11) (n=57) (n=58) =
57.1£3.4"Y 51.3%2.2" 44.5+2.0' 37.745.3° 41.6%2.0° 44.1£2.7°
Female 0.000
(n=12) (n=29) (n=38) #x (n=5) (n=38) (n=20)

* for Pvull polymorphism by MS

#% . significance at <0.01
NS: no significance

kokk |
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3
b

MetS-3 MetS+7+e] 43 o] ¥ E Chi-square FALZE H
2% A7 Poddl d3A G2 FAAE IEE dE2FLH dASFE 7
o FAALE {93 zelE HYcH(Table 15). P1P1 A3 MetS-
ol A Hlgo] =9I PIP2 F-& MetS+olA o] @kl 28y P2P2 Wo)
ol A% MetS-TelA vl &e] v] gt ogF Aole FAdH=
Elz] ity A e A= FolEA 2L AFE Bl

22 A3 dFASE LPL Poull 33 Az AW xlo]o 2] allele Hl
=5 A 33 o dFdAe HAEFEHR dETd Aeld
Pouall B34 AEE ZAR 23} HEFToA P2P2 Welde] W17}
1359 FEE /AL dE FTEHEISE dAeE 3
ATl A= Poull FFAANA allele H1Ee] o3 zto]7} Yelhyz] gt
tH23]. 1859 T HAN FAg NS dAeE F AdFNAE
P2P2 Wo|3d 3 P2 allele7t ¥ 72X A IFAA w93 =4 vebs
2[25], 28 gte] d+= ¥ 7 A Poull genotyped X+ AT HA
3 3Ae dzFeA K7 ztelrt fdoh A€ APA ¢ FAE ol
Ae3 LPL F3# 34 FAE AT AFdAE AFA & 329
A7 AFE Aol Puull A felstA o2 Aol $H50].

LPL fA2F % Puoull o] E o2 AR dliAE Bo] 975 o
A}k, LPLY Serdd7-Ter WA & LDL 4A a71& R&EAIE A
#3o] dAa[72] CVD L& A= LPL 42 HindllI¢}
CVDg ol #g Aol 2d92rd[73] Quebec family HAFoNA=
BamHl, HindlIll, Poulll, S447X t}3 A3} plasma lipid profile,

Lo
-Ol‘_l'
Ry
i
xS
T

jus)

l

|

_64_



lipoprotein, &3 area®] IAE ZA3 ZAF S447X P Auko|
S447X% VLDL-c, HDL-¢c, TG7} SAIF .2 #23HA o]zt Adsict.
T3 S447X°] X4473 Pvull®] T alleles 27 34 E 71A 32 Q1S WX
t} T71x) WolE B¥ sixx Q& wet vlmste VLDL-c¢, VLDL-TG,
HDL-col 9§ zte] & vebleh74].

Table 15. Genotype and allelic frequencies of control group and MetS(+)

group in polymorphisms at the lipoprotein lipase gene.

Genotypic frequencies

allelic frequencies D
Groups n (%)
P1P1 P1P2 P2P2 P1 P2
35 108 128
MetS (-) 0.328 0.672 b
Total (12.9%) (39.9%) (47.2%) 0.018
ota
27 134 119 0.423%
MetS (+) 0.336 0.664
(9.6%) (47.9%) (42.5%)
20 70 79
MetS (-) 0.325 0.675
Mal (11.8%) (41.4%) (46.7%) 0.742
ae 21 89 97 0.426
MetS (+) 0.316 0.684
(10.1%) (43.0%) (46.9%)
15 38 49
MetS (-) 0.333 0.667
(14.7%) (37.3%) (48.0%) 0.000
Female
6 45 22 0.162
MetS (+) 0.390 0.610

(8.2%) (61.6%) (30.1%)

V' Pyl genotype 2 pyull allele
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Table 16 LPL Pvoull FAAe} JASFF9 5714 918 8¢ 77
o dsle] ma}EA S AAG Aol 571 ¥ 8 F FAAYH
HDL-ce] LPL Pvuull genotype®} 23 & Ao] glelt}. FAA]4e]

A%, FAAY > 150mg/dLel4 Puoull genotype?] ¥ X4 HAE=
P1P1 A3 wlsl P1P23 3} P2P2 Wo|y oA =93 HDL-co A%
E FAAEH a3k 2 HDL-¢c < & 40 ¢ 50mg/dLelA P1P1 ¥
el vl PIP23 3} P2P2 o] oA Puull genotyped] HIESF HAE
¢} HDL-colA¢] WESF HAES} {FoJ3HA 4ot = dASFE §
d 24919 /149 LPL Puull genotype?t W1 EEA & AX3 A3} o}
TFL Mgl Zdglel PIP1 B33 P2P2 ol uls P1P23 ol 4
W ASF] By HAETL =4 verst.

=3 $HE et mAaEA S AAT ZF(Table 17), S +A4
A Mz o ZIrt vehded EAd4 = HDL-¢ < 40mg/dLelA
Puull genotype?] H1E4 FAEC HDL-co4 ¢ WIS HAEY P1P1
A4 3 P1P2¥ o wl& P2P2 Woly oA FostAl EA vepyt oA
JdJAE= g EH > 8cm, HDL-c < 50mg/dL, ¢ > 130/85mmHg ,
FEHE G > 100mg/dLolA] Puoull genotype?] HIESF HAES} z+ WPy
o] x4 FHAES} PIP1 AAY L P2P2 Wel¥ e wls] PIP2FA
Al EA vepydch. =23 AFFE 7 2999 AFe IE A
ARG A GA G A A e ztelE HYch FAe AR
AT 8ol 17 o], 270 o, 37 ol & W= PIP1 A%
3 P2P2 Wel el vd PIP2Z oA WASFL T HAES} g

O
—

[

2 e
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v 47 o] BRE = P2P2 WelP A o Tl v o =g Ty
A A= Mgel ZIgo] BFA P1P23 o] & Tl uls] HASFF
+ 2y HAES} =9kt

E7]d& AR g dFdAE PIP2TY o] AA¥F, Dk, H|ue
AE7E A3 Q3 o vls S35 HA L4 o =24 dEd $
g A7 2 AFS el o571

LPLe] 54 Ao ZAAH s FAAY &%
S7F A2 Felct. Iy LPLe] &4 z&dl wet ztad HDL 242
H &2 reverse cholesterol transport® Z&AZ Zolx 7ZHHAH =R
atherosclerosisE 2& 7 o|}[75]. =3 LPL
A1 85 £+ hemostasis(£8)9] JF =& A F FAAWo] FHT AG
W) o3| LDL particles 2EE FA st (&AL EA A W) SA4F9A
32 4 & & 9d76]. 2 ATFAME LPL Poull 37 ©t@ Aol
LPL 24 9= Fo F4A% Fcy AHDL-col %
S Einikd 3
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Table 16. Distribution on MetSyn risk factors by Puvull genotype

P1P1 P1P2 P2P2 Total
(n=62) (n=241) (n=245) (n=559)
we 30 (48.4%)Y 131 (54.4%) 117 (47.8%) 278 (50.7%)
(10.8%)? (47.1%) (42.1%) (100.0%)
27 (435%™ 117 (48.3%) 117 (47.4%) 261 (47.4%)
TG
(10.3%) (44.8%) (44.8%) (100.0%)
15 (24.29%)™ 88 (36.4%) 100 (40.5%) 203 (36.8%)
HDL-c
(7.4%) (43.3%) (49.3%) (100.0%)
ap 38 (61.3%) 127 (51.4%) 100 (56.8%) 314 (57.0%)
(12.1%) (40.4%) (43.9%) (100.0%)
FBS 26 (42.6%) 131 (54.4%) 124 (50.4%) 281 (51.3%)
(9.3%) (46.6%) (44.1%) (100.0%)

No. of metabolic abnormalities

>1 54 (87.0%)"
=9 38 (61.2%)
>3 27 (43.5%)
>4 13 (20.9%)
5 3 (4.8%)

221 (91.0%)
186 (76.5%)
135 (55.4%)
68 (27.7%)
19 (7.9%)

192 (89.9%)
141 (69.3%)
89 (48.2%)
38 (27.6%)
15 (6.1%)

496 (90.0%)
394 (71.5%)
280 (50.8%)
148 (26.8%)
37 (6.7%)

Y pyull genotype % ? Variable %

T p < 0.01

WC; Male = 90cm, Female

= 85cm, TG;
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Table 17. Distribution on MetS risk factors by Puull genotype

Male Female

P1P1 P1P2 P2P2 Total P1P1 P1P2 P2P2 Total

(n=41) (n=158) (n=174) (n=373) (n=21) (n=83) (n=71) (n=175)
we 23 (56.1%)" 93 (58.9%) 95 (54.6%) 211 (56.6%) 7 (33.3%)"" 38 (45.8%) 22 (31.0%) 86 (38.3%)
(10.9%)? (44.1%) (45.0%) (100.0%) (10.4%)?  (56.7%)  (32.8%)  (100.0%)
e 21 G12%) 82 (51.6%) 92 (52.3%) 264 (47.1%) 6 (28.6%) 35 (42.2%) 25 (35.2%) 66 (37.7%)
(10.8%) (42.1%) (47.2%) (100.0%) (9.1%) (53.0%)  (37.9%)  (100.0%)
ipL-c  ° (22.0%)" 41 (25.8%) 66 (37.5%) 116 (30.9%) 6 (28.6%)' 47 (56.6%) 68 (47.9%) 87 (49.7%)
(7.8%) (35.3%) (56.9%) (100.0%) (6.9%) (54.0%)  (39.1%)  (100.0%)
gp 29 (710.7%) 99 (62.3%) 100 (56.8%) 228 (60.6%) 9 (42.9%)™ 50 (60.2%) 27 (38.0%) 86 (49.1%)
(12.7%) (43.4%) (43.9%) (100.0%)  (10.5%)  (58.1%)  (31.4%) (100.0%)*
ppg 17 (42.5%) 89 (56.0%) 98 (56.0%) 204 (54.5%) 9 (42.9%)" 42 (51.2%) 26 (36.6%) 77 (44.3%)
(8.3%) (43.6%) (48.0%) (100.0%) (10.5%)  (54.5%)  (33.8%)  (100.0%)

No. of metabolic abnormalities

>1
>9
>3
>4
5

37 (90.4%) 147 (92.5%) 162 (92.1%) 346 (92.0%) 17 (80.9%)
28 (68.4%) 123 (77.4%) 129 (73.3%) 280 (74.4%) 10 (47.6%)

21 (51.3%)
11 (26.9%)
2 (4.9%)

45 (54.2%) 22 (31.0%)
23 (27.7%) 12 (16.9%)
10 (12.0%) 2 (2.8%)

89 (66.0%) 97 (55.1%) 207 (55.0%) 6 (28.6%)
44 (27.7%) 56 (31.8%) 111 (29.5%) 2 (9.6%)
9 6.7%) 13 (7.4%) 24 (6.4%) 1 (4.8%)

73 (88.0%) 60 (84.6%) 150 (85.7%)
62 (74.7%) 42 (59.2%) 114 (65.1%)

73 (41.7%)
37 (21.1%)
13 (7.4%)

V' pyull genotype % ? Variable %

"p <005 ™p <001
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Table 18& WAEF 79 5712 9138 29 Z4Z# LPL Puoull alleledl
w2 ZAEHE 539 =] (odds ratio, OR)E A A3 ZAzto|c}, LPL
Puull alleleZ #4395 v+ genotypel 2 A A3 ZAe} ok7k z}o]7}
gglct. Puoull allele®} 57FA] 139 831 Aol = HDL-c3 ¥ gtalA
o3t FRAA o] 9l HDL-col A= Pltel Hl& P2794 HDL-c <
3 40 ¢ 50mg/dLe el TAALE fosiA =% HOR=1.35,
95%C1=1.04-1.76). €9 A$< 9 2= Wiz P1ded H &)
P24 ¢ = 130/85mmHg® AR E7F #F935HA el (OR=
0.76, 95%Cl1=0.59-0.98). WAFF 1@ 229 749 LPL Poull
alleles}e] M= F FolA w &5 Yebyd.

=3 Y E Z7 B3 A= Table 199 Yebdch Allele2 ¥4 3
= Wl genotype2® A3 E wWioh h2A A A4 ZE
73] Yelytth. HDL-c < 8 40, ¢ 50mg/dLelA = Pl P2FlA
Aol FsAl =A JeEldtth(Male; OR=1.58, 95%Cl=1.12-2.23,
Female; OR=1.17, 95%Cl1=0.76-1.81). o]l u]s] d<te] A$ A3 o
AoA BF Pl v& P2FolA ¢ > 130/85mmHge] S13=7
o) &tA Yol th(Male; OR=0.76, 95%C1=0.54-1.04, Female; OR= 0.72,
95%C1=0.47-1.12). hAFF AF 299 AFe IE E4S AAT
A= FAF JAdA T Aol & Rl FAe AS WAFFEE 9
10] 17 14, 27 o1& & wele P13 P29 WASZF:E @4 3
AEZ} v&slg oy 37 o] ARE = PlFel Hls) P2FolA o ¥t}
2y A s AASFE A3 80l 14 o], 274 o] & W=

0o
.u.
E
N=7

l
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P17} P23 A5 2y HAEZ} vlksig e 37 o] 3 REH = P2
ol vlsl P13l A o =A versdh

A&l 131959 HIFA dFE FAelA LPL FAA ch3d Aol 43
< ZA¥ A} hypertriglycemia(FA AW > 150mg/dL)e] THELS
P2P2 Wo|g oA PIP1+P1P2K.t} B Eo] {2J3A v =34 HOR=3.0,
95%Cl= 1.06-8.50) [49].

A" o2 LPL Poull?] P2 allele® 7FA 2 Q& A% 3 LPL 24
22 qste] HDL-c& YF13 ol & WASFT 59 A4
A Aol Az}, =3 P2 alleleE 717 Agox 8ol =7}
golzitts A3 FF o8 dFE SEAE Felsojol Hast 9
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Table 18. MetSyn risk factors Frequency of Puvull allele Odds Ratio

P1
(n=366)

P2
(n=736)

Odds Ratio
(95%C1)

WC

TG

HDL-c

BP

FBS

191 (52.3%)
171 (46.7%)
118 (32.2%)"
225 (61.5%)"

183 (50.4%)

No. of metabolic abnormalities

365 (49.9%)

351 (47.7%)

288 (39.1%)

403 (54.8%)

379 (561.7%)

0.91 (0.71-1.17)

1.04 (0.81-1.34)

1.35 (1.04-1.76)

0.76 (0.59-0.98)

1.01 (0.82-1.35)

Total
(n=1102)

>1 328 (89.6%)" 664 (90.3%) 992 (90.1%)
>2 259 (70.7%) 527 (71.7%) 786 (71.4%)
>3 186 (50.8%) 372 (50.6%) 558 (50.7%)
>4 91 (24.8%) 203 (27.6%) 294 (26.7%)
5 25 (6.8%) 49 (6.7%) 74 (6.7%)
T'p <005
WC; Male = 90cm, Female = 85cm, TG; = 150mg/dL, HDL-c; Male <

40mg/dL, Female < 50mg/dL, BP > 130/85mmHg, FBS; > 100mg/dL.
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Table 19. The gender differences on MetSyn risk factors Frequency of Puull allele Odds Ratio

Male Female
P1 P2 Odds Ratio P1 P2 Odds Ratio
(n=241) (n=511) (95%Cl) (n=125) (n=225) (95%C1)
wC 139 (67.9%) 283 (55.9%) 0.92 (0.68-1.26) 52 (41.6%) 82 (36.4%) 0.81 (0.52-1.26)
TG 124 (51.5%) 266 (52.1%) 1.02 (0.75-1.39) 47 (37.6%) 85 (37.8%) 1.01 (0.64-1.58)
HDL-c 59 (24.5%)'™ 173 (33.9%) 1.58 (1.12-2.23) 59 (47.2%) 115 (51.1%) 1.17 (0.76-1.81)
BP 157 (65.1%)" 299 (58.5%) 0.76 (0.54-1.04) 68 (64.4%) 104 (46.2%) 0.72 (0.47-1.12)
FBS 123 (61.5%) 285 (56.0%) 1.20 (0.88-1.63) 60 (48.4%) 94 (42.0%) 0.77 (0.50-1.20)

No. of metabolic abnormalities

vV NV VIV
UI»-%CJOL\Z)»—*

221 (91.8%)"
177 (73.5%)
129 (53.6%)
64 (26.6%)
13 (5.4%)

471 (92.2%)
381 (74.6%)
283 (55.4%)
156 (30.5%)
35 (6.8%)

Total
(n=752)
692 (92.0%)
558 (74.2%)
412 (54.8%)
220 (29.3%)
48 (6.4%)

107 (85.6%)
82 (65.6%)
57 (45.6%)
27 (21.6%)
12 (9.6%)

193 (85.8%)
146 (64.9%)
89 (39.6%)
47 (20.9%)
14 (6.2%)

Total
(n=350)
300 (85.7%)
228 (65.1%)
146 (41.7%)
74 (21.1%)
26 (7.4%)

Tp <005 ™p <001
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Fig 14. The number of MetS components and carbohydrate intake. The

subjects were categorized into six groups according to the number of

symptoms. Bars represent the mean + S.D.
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LPL Puullel @&t LPL A3 o]e] HAoste AAES AAAS AR
gkch(Table 20). P1P1 432 LPL &4 Z7ld we 3z &4, BMIL, %
AR, g, I5EE, FZA20 &= FosA 59 RS YeEx
HDL-c#= o stAl %9 AaA Bl PIP2¥ A& &4, BMI, ¥
By olghy] dgE 59 4B T 7Sy HDL-¢, LDL-¢, $Fd&
H S35 o AFAS B wWeld gl P2P2dA = 3 EdE, BMI, A4
A, I 29 ABAES /MK HDL-cFHE &9 AAAS Jehych
%4 LPL 43 BMI, 5339 9 23442 P1P1 A4 ] P1P2¥
7 P2P2 oy B}l Fow FEITGA Fo] AAHE PIP1 A o qt
vl =3 LPL 247 HDL-c9 %9 AAANE PIP1 Ao d&
Zol vl& A#ABA A7} Fo).

Table 21 FrAz g Aol we} dAFFEe 98 83 Utk
ote] AABAE Aol wet vetdigdch. F d AR deleh A, o
Uz S BRI GAF 94 7479 delgdA s AEE At

BAsg WA £ AFRAAAAE DA ARk BrshEel oA

b5
A

S5 98 89 {54 AFAAV =d=d 53] PIP1 AAY A=
2953189 A9 FYEHG2=0.309)9 %7 ¢G7=0.419)F ko] A

A
A S el 2 HDL-c(r’=-0.523)3% &2 A#AAE ety o) & A4
o wgt FAFG9S o, gAdAE ©FstEe] PIP1 AAAF A 3 EH
(r"=0.484), F%7] FR(=0.539)3 ¥ AJAAE 71E2 HDL-c
(r’=-0.604) = &9 AFBAE derfch. 23y A E PIP2 A
pshEe] 437 BMIG?=0.261)9F 57 @¢(*=0.325)°04 ] A

_77_



AS Jebl 2 P1P1 A3 oA HDL-c(r’=-0.554)% &9 AABAS e
Yok, =3 gl gHE p2P2 wHoldA  FEEdE (r*=-0.370),
BMI(r’=-0.313), FAA2(1"=-0.468), $%7] L(r’=-0.358), o] %7 <t
(r’=-0.239)3F #93H &2 AAAAE Yebyz HDL-c(r°=0.345)F <F2
ABDAE Jeb i

dH S YA FE preheparin LPL mass® FAEd ZA7351E iy o)
At AT M E LPL masset FAAW AoldlA = o Aa3}
AE 7FH 32 HDL-c3+= %9 A& Ho $2 A3 2 4¢SS BYd
[81]. =& Junji K. [71]59 AT = 508 ZAAIF A9 839
AR AALE 712 S YA E YA X 243} preheparin LPL mass
Apole] FAE AR A 574 W WA AW dFF Fo AA}AE 7}
R A EFAE FAHLE oA sk = 53 WS EH plasma
LPL mass$ WAAW WAz BMIZ o337 BA& AA9S o WA
¥ HAL BMIgtE EYAH 2 F plasma LPL mass® 99 IA S 714

o2 ey

LPL Puoull §37 dt3 Aol wat LPL &43 HDL-c, logTGE A¥s}
WAFFE FFFE UFe]l ARNE AFBR(Fig 15). LPL 43
HDL-c Ato]ell= LPL Puull t}3 A Aigle] FodAl 4o AANE B
gt olEd AR E A vt iy dA A= LPL o3 A6 A
ZHglo] <ke] AAA S velY ot PIP2 ¥ 3 P2P2 WoloAul folAde
R AL A = PIP2¥ " o] 3tA %o AR S vebdic. =3 d A
S5 7o w8t Jro] #gE uw MetS-FolAe A Ao A3

¢ g
(o
oX
tlo
BN
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o] f9JstAl LPL¥ HDL-c Atolel <ke] AAAS ey wt MetS+TelA
€ P1P2F Mgt o0& 9 AAA & el

LPL A3 FAA Aolo] AAA BAME FAAI W] AFEEE
22 ool logE HFT F AAANEL A9 HFig 16). LPL 43 1ogTG
Atolel= LPL Poull t8 A6l Adgle]l frolsA &9 ARAE Bt of
FAAE 53 PIP1 AAIA =L &9 ARAE YehYchr®=0.334,
p=0.000). A w2 LPL A3 logTGY ARA EAA FANA=
P1P1 A3 3 P2P2 WHel|J A Fo3 F9 AL JYetgx 2342
P1P1 AR dAA =4 vebdoh(r®=0.437, p=0.000). °]e] ]3| JA A=
PIP1 AAFAAT FolsA &2 A#4E Jeblo(®=0.212, p=0.006).
WAZFE FFol w2AE MetS-FF MetS+7 EF PIP1 AAI 3
P2P2 Wol oAt 5o RS Yt o] AFA L PIP1 A 2H
A o At (MetS- PI1P1; r’=0.138 p=0.008, MetS+ P1P1; r°=0.178,
p=0.016). 22 AFE &3 FAAL FE9 LPL 43 A Aold FA o

3l AFsHAT oI E =2 Fel 9)rh48,82].
49 LPL 842 =2 $A4A%H ¥ HDL-c phenotype¥ #3o] 9]
t}. o]gl¥ AFAE= £ premature vascular 2HE 7HR FzjoA AR}

[25].
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Table 20. The partial correlation coefficient among LPL acivity and metabolites at adjusted age and sex in the

Puoull genotype.

waist BMI logTG Sp DP logFBS ~ HDL-c¢  LDL-c TC
-.270" -.383 -.598 -.246 -.162 ~.456 304 -.119 -.253
* ko ko * *k skkok kk *k

-.2617 -.251 -.148 -.104 -.186 -.096 204 217 231

-.3237 -.286 -.234 -111 -.129 -.082 140 .005 -.085
*kk Hokok Kok * * ES

-.285" -.302 -.250 -.092 -.133 -.149 247 152 112
ook sk ok kok sk * kokk koksk koksk koksk kK

Y P1P1 genotype ? P1P2 genotype © P2P2 genotype * Total
* Correlation 2-tailed significance at p<0.05
% Correlation 2-tailed significance at p<0.01

w#x Correlation 2-tailed significance at p=0.000
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Table 21. The partial correlation coefficient among MetS risk factor and nutrient intake at adjusted age, sex and

energy intake in the Pvull genotype.

Total Male Female
Protein CHO Fat Protein CHO Fat Protein CHO Fat
-.137" 309 * -.049 -.331 484 xx -.491 == A87 x .029 062
waist -.006? 027 -.009 -.020 -.007 011 -.030 .094 -.174
-.004% -.015 .018 132 -.054 .030 -.370 == .149 -.052
.049 .240 -.105 -.159 424 % -.403 = .306 .165 -.250
BMI -.026 -.030 -.033 020 -.102 .036 -.200 261 * -.304 #x
-.015 051 -.019 104 .034 -.024 -313 #x 192 -.067
-.105 205 011 -418 = .236 -.241 225 .367 -.097
TG 011 -.031 .029 033 -.008 .069 063 -.055 .008
-.138 = 063 -.079 -.079 .085 -.169 = — 468  wxx .037 210
.188 -.523 s 283 * 440 * —.604  wxx 579 *x -.153 -.554 #x 596 *x
HDL-c .081 033 .010 152 -.015 -.015 -271 = .108 -.030
183 #x -.133 114 .158 -231 #x 223 #x 345 xx -.051 -.021
-.192 A19  #x -.208 = -.181 539 xx - 479 x 240 147 -.381
SP .084 131 147 -.006 .045 .022 -.092 -.055 221
-.093 -.001 -.094 -.005 -.138 -.059 -.358 #x 325 #x -.184
-.139 242 -.208 -.145 269 -404 = 286 076 -.324
DP .058 226 %% .105 .035 232 #x .040 -.163 .095 .088
-.084 078 -.115 -.047 010 -.084 -.239 = 303 = -.201
-.108 185 017 -.138 .286 -.171 282 -.015 105
FBS -.024 111 015 -.018 .138 .035 -.134 132 -.082
.000 113 -.146 = 013 136 -.194 = -.068 .007 061

UpPiP1 genotype 2 P1P2 genotype ¥ p2p2 genotype, * p<0.05, *x p<0.01, *** p=0.000
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8) Pvull t}3 Al ulet A3}etH Qate} ok HF 7 ASFZ
A= vA= 43

Poull d3Ae] dAZFE ¥ "= JIFE
PIP1+PIP2¥ A & J&d F271 2ol2 545 o
3, ot Eul el LPLE Z+7 2895, 33959 3EAFNA SR E7) 1%
Aol vlsl folsiAl Yol AREHE AT Fo
Bogo ot xulel e 3E9 Gl Ant =71 0
o}, P2P23 oA & QlEde] 3RHAFAATEN dAZTFE AFES 1295
Hl3] folsdl EolE X olt W€ LPLE FUHASE dAFFTY 93
=25 93 28y AE2EFFE BT Fo LPLE 288504 F2 s
AFE7L 03590 et o}, 3RAFANA AFES o stAl YAl ok ok
tt. 3 dAAAE PIP1+P1P2¥ 3 2L W9 tertiles AEAA Y
Ao A= 49.51ng/ml °o] ALY w HYASZFFY $I¥E 7} 34.23ng/ml °] 3}
o vlal el o AFHFAE HAZF Fol= FAe] vehtal k).
T3 4% BAT Jdied & dAFZFLY AFEAAE A A3V
51.40g/d ©]’& PIP1+PIP2¥ e A ut dhAZFFo] FE7t 2.1499 =9
3 FEIGWAL A$E= PIPI+PIP28 ¢l A= 28.91-43.42g/d9l A, P2P2¥
oA 43.43g/d ol AH A WAZIZTFY JIEst 27 0.418%, 0.393
W oz}
Aol v} FAAEH A F5E = vlEHEE P2P23 A 10.95mg/d

0
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ol3tZ AF I 1F-S PIP1+P1P23 <A 10.95g/dolst2 AFH I 1Fel #H
d WASFE AFESF 2,130 o] EolR o AREFHE BAT Fel=
Frel el vrehvdAl gk Fd A A L¥GE FLsa H2 5ol WA
¥ ARl =i <A JEFZ PIP1+P1P2¥ 3 P2P23 oA
5093.94mg/d °1% AHAA L= 77 4.0199, 2.325% =%}t P2p2
Fe AFED A Fo freAol vehx|
Za26HE A= PIP1+P1P2Y oA A &3
o]3t5 AF IS WE} 10.96mg/d °1 %S AATFE AT Eolzle
Y P2P23 A AHAF g FE FA7 zlolst $ldth

Aty o2 PIP1+PIP2¥ A & Q%o AAZFL dAs
ol fel3 Aol gl o} P2P2 oA & A dxel Aol
T AR veyddh

APd dFoAe dFIAALNE T8l dASTFZH A9 A

S Adsged A 28 23RS VX de BHYIAE HA2E A, BMI,

b
xS
T

i
tlo
.
o,
ok
g o
2
—
]
o]
Ul
g
=

dqg, F FH2"HE, FAAY, apo E, apo Al, apo BE Multiple logistic
regression ¥4 AX 3 AFdAE 93 8922 Y apo E, apo B}
Fo] I Poull genotypedt= #Fol¥ FHAAE & & Fsich28]. =3
B 5o #AA35NAZS vvk, 3¥Y, Gk, o] AAEF, F4d, LPL
genotype2 & tF3|AEA 39S W o|ANFH

o] 918 g<eld ey LPL Poullste dAA S & 4 ¢t Caucasians
At 4] CHDSF &7 o & 913 299 S3HAA AAE 27y f& =

E AT AR Fste] 2ALY EAE AT A3, A AFAAE

i)
o
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CHD$} apoE phenotype, apoB genotype, CETP A #2] EcoNI
polymorphism, LPL 3 #}2] Poull®} Hindlll polymorphism ¥4t ofyz}
HDL-c, $42e] 23 3= et £ FA 4= VLDL-c, HDL-c,
Z4 248}, apoE phenotype, apoB genotype, EcoNI genoytpe(protective
effect 2-2)& SPH R dolgls CHDS Fold A7t ddich mdd
plasma A& EXIAA EAHIH9S do= Puoull genotyped} apoE
phenotype?] 3¢+ 743 vt CETP EcoNI genotyped Z7}3} <% c}H52].
Age] AfAAe] diF AFeA LPL F3AY intronel & oA
JFA L EA S AR Ade] AR FFEHG = olHFT dF=
AAH R FAAZEE DA S 954 HE exon 39 oA o
Aol ofy7] Wil #FAAY o]} A 7|5 dARA

= AFAHLE FFET Folgtar B+ JEH37]. A 15 mRNAY

tlo

o

ol

1o
)

o] =, translatability, &M & MAE Feeo] &

7
natured] 4% F § JervF ou|s}t 9Jc}[28].
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Table 22. Odds Ratio(95%CI) for MetS according to tertiles of biochemistry factor with Pvull polymorphism

P1P1+P1P2 P2P2 Total
p p
1 2 3 1 2 3 1 2 3
<323t  3.24-558 >5.59 <3.23 3.24-5.58 >5.59 <3.23 3.24-5.58 >559
n=100 n=99 n=100 n=80 n=79 n=79 n=183 n=180 n=182
insulin 1.000 1.994 2.227 0.940 1.187 2.174 0.000 1.000 1.591 2.331 0.000
(ulU/ml) b 1.268-3.137)  (1.393-3.561) 0.582-1.520)  (0.735-1.916)  (1.321-3.579) ’ ’ (1.141-2.218)  (1.644-3.303) ’
l.QOO 1.967 2.030 0.888 1.244 1.817 0.003 1.000 1.718 2.041 0.026
2 (1.209-3.200) (1.227 -3.357y  (0.522-1.511)  (0.729-2.123) (1.067-3.094y - (1.017-2.902)  (1.187-3.507)
<5.01 5.02-7.60 >7.61 <5.01 5.02-7.60 =761 <5.01 5.02-7.60 >7.61
n=39 n=39 n=39 n=48 n=28 n=35 =89 n=68 n=74
adiponectin 0.469 0.151 0.695 0.300 0.124 0.499 0.178
(ng/ml) 1000 0926-0976)  (0.066-0.344) (0.348-1386) (0.135-0.665 ©.049-031h %0 1000 5400-0.8290 ©0.098-0.321) OV
1.000 0.517 0.108 0.780 0.229 0.116 0.000 1.000 0.417 0.125 0.001
: 0.220-1.214)  (0.039 -0.300) (0.344-1.772)  (0.087-0.600) (©.041-0.331) = ©.168-1.031)  ©.044-0.36)
<3420  34.21-49.50 >4951 <34.20 34.21-49.50 >49.51 <3420  34.21-49.50 >49.51
n=69 n=69 n=68 n=82 n=49 n=32 n=152 n=119 n=104
0.701 0.322 0.525 0.312 0.375 0.721 0.479 .
(LP L/ ) LOO0 03991232  (0.179-0.677  (0.309-0.892  (0.167-0583 ©.176-0.801 %0 L0006 us0 105 03100741 0278
ng/m
1.000 0.679 0.344 0.531 0.359 0.460 0.006 1.000 0.745 0.529 0.164
: ©0.382-1.204) (0.188-0.631)  (0.308-0.915  (0.188-0.685) (0.209-1.010) = 0.414-1.338)  (©0.274-1.024)
Jlr) Categorical variables
., Adjusted for age(years), BMI . .
Adjusted for age(years), BMI, regular exercise(yes, no), smoking(smoker, ex—smoker, non-smoker), alcohol

drinking (drinker, ex—drinker, non—drinker)
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Table 23. Odds

Ratio(95%CI) for MetS

according to tertiles

of energy-adjusted nutrient intake with Poull

polymorphism
P1P1+P1P2 P2P2 . Total .
1 2 3 1 2 3 1 2 3
<39.24t  39.25-51.39 >51.40 <39.24 39.25-51.39 >51.40 <39.24  39.25-51.39 >51.40
n=48 n=48 n=49 n=35 n=28 n=46 n=84 n=77 n=94
Total fat 1000 1.109 2.149 0.790 0.877 1.550 oorn 1.077 1.898 0022
(g/d) Y 0.557-2.210)  (1.060-4.357)  0.379-1.649)  (0.394-1.950)  (0.766-3.136) 0.644-1.799  (1.147-3.141) :
1.000 1.590 2.780 0.748 1.046 1.822 0015 1000 1.599 2.564 0.060
» 0.761-3.321)  (1.326-5.825  0.343-1.633)  (0.456-2.398  (0.871-3.811) 0.725-3.525  (1.178-5.578) :
<28.90  28.91-43.42 >43.43 <28.90 28.91-43.42 >43.43 <28.90  28.91-43.42 >43.43
n=47 n=48 n=49 n=35 n=29 n=45 n=82 n=79 n=95
Animal Lo0o 0.418 1.399 1.085 0.921 0.393 0001 L000 0.506 0.692 0036
g?;fm : 0.206-0.847)  (0.690-2.835)  (0.491-2.4000  (0.420-2.020)  (0.193-0.800) : : 0.302-0.849)  (0.419-1.142) :
1.000 0.451 1.389 1.085 0.824 0.329 0.001 1.000 0.544 0.668 0.301
: 0.216-0.942)  (0.660-2.921)  0.474-2.482  (0.361-1.881)  (0.154-0.703) 0.249-1.190)  (0.313-1.425) :
<242 2.43-3.24 >3.25 <2.42 2.43-3.24 >3.25 <242 2.43-3.24 >3.25
n=48 n=47 n=49 n=29 n=51 n=27 n=77 n=102 n=72
Vit B6 1.411 4.155 2.426 0.821 2.159 0.828 2.297
(mg/d) LOOO 0 710-2.805  (2.046-8.437)  (1.102-5.341)  ©0A16-1.621) (©0.966-4.823 0000 1000 e0i 1361, (1.328-3.974) 0.000
1.000 1.272 3.764 1.918 0.717 1.861 0.000 1.000 0.725 2.222 0.021
: 0.605-2.674)  (1.769-8.012)  0.848-4.339  (0.339-1.519  (0.760-4.557) 0.327-1.604  (0.938-5.262) :
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P1P1+P1P2 P2P2 b Total
1 2 3 1 2 3 1 2 3 P
<10.95  10.96-17.79 >17.80 <10.95 10.96-17.79 >17.80 <10.95  10.96-17.79 >17.80
n=47 n=49 n=48 n=39 n=44 n=26 n=87 n=92 n=75
Vit E
(mg/d) 1.000 (l.Z?.ZZﬁ%GB) (1.2%1572.4051> (1.055131%3% <O.5é'llfg?231> <O.6é;i23%109> 0.027 1.000 <O.6716'}?.§%OO> <O‘91£2?686> 0.187
1000 2.611 2.444 1.739 1.182 1.142 0043 1000 1.293 1.450 0.639
(1.236-5.515)  (1.176-5.078) (0.814-3.715 (0.562-2.483)  (0.490-2.658) 0.609-2.743)  (0.654-3.215)
< 3578.24- > < 3578.24- > < 3578.24- >
3578.23 5093.93 5093.94 3578.23 5093.93 5093.94 3578.23 5093.93 5093.94
. n=48 n=48 n=48 n=32 n=41 n=36 n=81 n=89 n=85
Codjum L000 1.971 4.019 1.222 1.449 2.325 1000 | 500 1.440 2.449 0.002
: 0.979-3.969)  (1.994-8.098) (0.574-2.604 (0.717-2.930) (1.117-4.838) : 0.872-2.380)  (1.471-4.078)
1.000 1.764 3.433 1.150 1.090 1.944 1.000 1.000 1.294 2.485 0.062
0.825-3.771)  (1.623-7.263) (0.519-2.551) (0.521-2.282) (0.881-4.288) 0.598-2.801)  (1.133-5.451)
< 185.16- > < 185.16- > < 185.16- >
185.15 375.43 375.44 185.15 375.43 375.44 185.15 375.43 375.44
Cholesterol n=47 n=49 n=48 n=29 n=49 n=31 n=79 n=97 n=80
(mg/d) 1.000 1.502 1.950 1.477 1.077 1.078 0.357 1.000 1.133 1.237 0.719
0.754-2.990)  (0.980-3.877) (0.668-3.268) (0.546-2.125 (0.502-2.312) 0.692-1.855)  (0.740-2.067)
Lo0o 2.239 2.244 1.392 1.224 1.134 0135 1000 1.718 2.041 0.026
(1.080-4.641)  (1.072-4.699) (0.600-3.229) (0.606-2.472)  (0.515-2.500) (1.017-2.902)  (1.187-3.507)
Jlr) Categorical variables
- Adjusted for age(years), BMI
Adjusted for age(years), BMI, regular exercise(yes, no), smoking(smoker, ex—-smoker, non-smoker), alcohol

drinking (drinker, ex—drinker, non—drinker)
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V. 8¢ 3 A&

% 560" S R ® LPL 5 Poull 934 FAAY 5 A3t &

Z3 dFz A AL wge R Agmal R&F2e LPL Poull §4

1. ¥ dFZA A dAZFFE(MetS)ol %3 1F5L 50.8%E F
2859 o] dlAZF T ETIEgh. d¥d EX 2 507594194 SR
EG dASFT A FHo xgH = 57kA] LAY HIE Fx
Ae B2 846G7.0%), €& TE5I9(51.3%), =2 3 E4(50.8%),
=& FAARMA7.1%), ¥ HDL-c(36.9%) =22 =g qAZFF

)

T wE 54 FE JedFE, HOMA-IRFA F9 7335
QA A HASFE ZFANA FAA =3 ot xR A §

G4 RAZFZ TFAA FARLE felaA @A debie.

2. LPL Pvull §3A g3 A9 HEE wild typedl P1P1 A3 o]
11.3%, hetero type?l P1P23°] 43.9%, mutant typedl P2P2 ®o]3
o] 44.8% ©°]th(P1 allele; 0.332, P2 allele; 0.668). F=ro]1} « 3}
T Ad WESF7L v &std e gtz vl E AAHe] A W

o1& o] watel.
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3. LPL &4 Non-MetS Z1F°] MetS 1% Rt} FosA =3 o
AEEZY] 98 29 MErt RA2ESE LPL FAL BAFew f935)
A F7bstgch. LPL Poull 8% 3 A6 w8t & P1P1 AAE,
P1P23%, P2P2 ¥Hol¥d &£2o3 [t Popxl, AW wepx] @A
A e P1P1 A3, P1P23, P2P2 Weld 232 {934 LPL &4 9]
golg o} oA ME Aol Holx ¢kt UlAFTFE 59 LPL
Poull A 3 Ao w2 LPL 4 & Non-MetSIZEe]|H4 P1P1
ARRE 7R 2FeA LPL &4°] {34 71 92w MetS1H
oW P2P2 Wo|d& 712 FolA LPL &Ae] {9 7134 29k
o]} & gL FAdAE g A= AFFE Wl LPL
Poull A2 A Aelel= fo g FHA o] vepvha] ekokrl. wahA
LPL Poull fAA A w1 & ¥ dAZFEE LA nzle 9
ol Fg Frb BALE AA AFeNAL FA 2FNA AAFA .

4. LPL Puoull FAA 3 e u& 32FEHE AAA du S5 ¢
Z A3 2 TEY EAS AHEYS o Y EAE PIP2F oA H
ostA AL BMI®F 35822 5= P2P2 WolF oA fosiA =9
o vl HDL-c2 ). o8 g LPL Puvull FAA td A o
duk 5L Ao de d2A depyged, dA A P2P2 Weld
4] HDL-c°] #9383 @3 FE5IF I3 ANTG/HDL-¢)& =4 vty
o ASFEY F55 HEste 571 99 293 LPL Puouall fA#

Atole] IEE wAEA 3 A3 AFAA W3} AHDL-EH =H £ Wl



= PIP1 BA3 ) s P1P23 3 P2P2 WHol3dx =gttt FAdA =
ZHDL-Z ¥ 28 &2 P2P2 ol oA FolstA =4 vebykr).

FF9 %l w2l LPL Poull F3A o3 A €2 nlaiy
7, dASFEL A FMetS)Al A FAA B Al (TG/HDL-c)7}
P2P2 Wol3 oA folsA =43 P1P1 AL HDL-cH o/ g7 &
ol FreJstAl E=krh wbE g AFF o] ofd 7 -$(Non-MetS)olA &
BMI, A%, d&d AIA J4 A=A HOMA-IR, 39743 A
2 AI(TG/HDL-c, TC/HDL-c)7} P2P2 o33} PI1P23¥ A
PIP1 BRI R FolsA =93 HDL-c2 #9334 2oich. 32
32 P2P2 WHolH oA & Fo ul&] fosA =gt Non-MetS 2
59 SACdAE FEEGo] P2P2 WHolYoA FodA =g oA
AE P1P23 P2P2 wWolYeA AF, FEH, BMIg dEd
HOMA-IR®] rolstAl =i o] xugl& ok}, =3 P2P2 o] ¥ o
A& HDL-co] frolstA gtk MetS HAAAE FAA LI T8I
Zo] P2P2 Woly oA {ostA %3 HDL-cF °|$h7] 42 PIP1

Aol folal o w3

6. LPL Puull A o343 A4 ¢le] LPL 842 3 E4, BMI, %
AR, et 9 ARAAE JHEE HDL-cHE 49 AAAE ve
Yl o] F LPL 42 HDL-c# logTG2e AJFEAdA FAAL
P1P2¥ 2} P2P2 WolP oA Zt7zt fojsiA &3 Fo BIAE vehly,
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A2 P1P23 94 HDL-c3 ¢ 2337, PIP1 A3 A4 logTGeH
L9 AFAAZ Y. = Non-MetSZFAAE FAA A
ABgel fosA LPL 43 HDL-c Ateld] <ke] ATAAE Yetilx
MetSZF A& P1P2F oA vt 723 &2 A4#A S vetdlh logTGS
t dASFTEY F59 Adglel BF PIP1FF P2P27el At &9 A
FAL Yebdet (MetS- P1P1E; r°=0.138, MetS+ P1P1#; r°=0.178).
b gaste] ARBAANA PIP1 AAYAA L B35 A= 3
a9 57 45 49 AFAAE Y2 HDL-c3 +9 233
AE et

off

El-ﬂ

LPLE FAASS AYses SEF AAse 242 LPLY FXAESY F

3 A4 BAlC]l 32 HDL-c 2 HAH AAAA7}

. X3 LPL A EE AAAE LPL Poull f3#9] 84L& LPL
245 933 old wet FAXW Ikt AHDL-co] vepydcl. =3
LPL Poull$t HASFZ 913 &< Aol dASFIH} dx+ A
ol e FrAzte] o] tt2A et dEFeME P2P2 ol
Fo] PIP1 AR & 22 dA, A€ AFA FH Az, F9A
3} #d Az 59 FAUF FASA =S dASZFE UM P2P2
WolgP oA FAz o] E3 HDL-col #2l3A ¥ A olgo& o)
7 e =3 Ao gt E GFe] d2A Jdelded 2FAR G
7 AHDL-c9 FEE YA A= P2P2 Wold oA AL P1P2
A FrostA dergdt. oyl dFdAd s frAzte dASFEAY] 9
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ABSTRACT

The Pvull Polymorphism of Lipoprotein Lipase Gene
has Effect on Prevalence of the Korea Metabolic

Syndrome

Shin Eunjung
Department of Food & Nutrition
The Graduated School

Sungshin Women's University

Metabolic syndrome(MetS) revolves around the management of a cluster
of chronic diseases such as diabetes, hypertension, dyslipidaemia(high
TG, low HDL-c) and obesity. MetS was significantly associated with
increased risk of diabetes and cardiovascular disease. The Third Korea
National Health and Nutrition Examination Survey (KNHANES III) 2005
reported to facing 'serious situation' that more than 30 percent of

children has contraction of a MetS. Prevalence of MetS relevant to the



effect of lipid metabolism, lipoprotein lipase(LPL) of which, is a key
enzyme in the metabolism of serum triglyceride (TG) which is utilized in
the peripheral tissue as free fatty acid and stored in adipose tissue. LPL
gene consists of 10 exons which encode 475 amino acids and more
than 9 intron of LPL gene polymorphisms have been reported. The LPL
Pvu Il polymorphism is caused by a C*-T(CAG CTG—TAG CTG)
transition within a Pwvull site of intron 6. LPL gene polymorphism is
related to lipids level and the severity of atherosclerosis in coronary
artery disease. To clarify the characteristeics of LPL activity in MetS, 560
Korean subjects were studied to examine the relationship between
symptoms of MetS and LPL mass and compare with LPL Pvull genotype.
Therefore, the purpose of this study is to know the incidences of LPL
gene polymorphism and it's relationship with blood lipids level and the

prevalence of MetS.

1. MetS prevalence was 50.8%. Maximum prevalence was in the 50-59 age
group and the separate frequency of the five MetS risk factors prevalent
in this study demonstrated that high hypertension(57.0%), high fasting
blood glucose(51.3%), high waist(50.8%), high TG(47.1%), low HDL
cholesterol(36.9%).

2. The frequencies of LPL Pvull genotype were P1P1 type 11%, P1P2



4.

type 43.9% and P2P2 type 44.8%. The frequencies of variant types
of LPL found in this study was statistically identical to other Korean
population studies and Japanese population studies. However the
frequencies of Pwvull genotype was significantly higher than

Caucasian population studies.

The relationships between LPL gene Pwull genotypes and
anthropometry, lipid parameters, insulin resistance related profile are
as follow. P1P2 genotype was a significantly higher waist
circumference(WC). There was also a significant difference in BMI,
FBS between the Pvull genotypes where the highest level was
observed in P2P2. The data were also analyzed separately in both
genders. In men, FBS and AITG/HDL-c) were higher and HDL-c
lower in P2P2 genotype. In comparison, women were higher insulin,
HOMA-IR and lower adiponection as well as higher WC, BMI, FBS,
Al(LDL/HDL-c, TC/HDL-c) in P1P2 genotype.

In the Non-MetS group, P1P2 and P2P2 genotype were significantly
higher level of BMI, TG, HOMA-IR, AI(TG/HDL-c, TC/HDL-c) and
lower HDOL-c. MetS group was higher TG, TG/HDL-c in P2P2
genotype. Also HDL-c and diastolic blood pressure(DBP) was higher
in P1P1 genotype. In MetS men, P2P2 genotype had higher TG and



FBS level.

5. LPL activity was lower in cases of MetS. Also, the relationship
between the symptoms of MetS and the level of LPL activity. The
mean levels of LPL acitivity decreased with the increase in number of
MetS. In LPL Pvull getnotype, the order of P1P1, P1P2, P2P2

genotype gradually decrease.

6. LPL activity and WC, BMI, TG and BP correlated negatively in all LPL
Pvull genotype and positively with HDL-c. From among these, men
was statistical significance respectively positive, negative correlation
with  HDL-c, logTG in P1P2, P2P2 genotype. Women correlated
positively HDL-c in P1P2 genotype and negatively logTG in P1P1

genotype.

LPL that catalyzed the hydrolysis of triglycerides in the blood. The LPL
activity showed a negative correlation with TG and a positive correlation
with HDL-c. The catabolism of VLDL and chylomicrons by LPL results in
formation of IDL  and chylomicron remnants(CRs), which are both
depleted of triglyceride and enriched in cholestryl esters(CEs). The latter
is mediated via CE transfer protein, which transfers CE from HDL-c and

LDL-c to triglyceride—rich particles in exchange for triglycerides. On



further lipolysis, IDL—-c becomes LDL-c. Apart from its lipolytic function,
LPL binds to and travels with CR to the liver. In liver, hepatic lipase also
acts on the triglycerides in triglyceride— enriched HDL-c and LDL-c.
Dysfunctional LPL could therefore affect lipoproteins by a variety of
mechanisms.

In genetic epidemiological studies like the present one, the effects of
genetic polymorphisms on. Gene analysis showed the importance of
investigating clinical characteristics for mutations. But Intron gene
polymorphisms like LPL Pvull do not affect phenotype characteristic of
the mature protein, but they could affect the muaturation and turnover of
mRNA, its size, translatability, and the nature and number of the protein
products formed. This could explain that statistically significantly effect
of the LPL Pvull genotype on HDL, TG.

In conclusion, the present results suggest that genetic variation in LPL
Pvull genotype plays a role in interindividual differences in LPL acitivity

concentration and in the risk of MetS.
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