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detewt ohe A AAHeE RFa Frse F
20054

GNB3 ( G protein B3 subunit ) A A= F 11719 9<& (exons)2Z
TAE o] 9glon, o]F 10W4A 9<£(Exon)?] 825 ZE(codon) 714
cytosine(C) ©] thymine(T)& ]33 22 H5¥ polymorphisms <o}
= Aol B3 Ht. 53 GNB3 XA v, 2, ¥, A AA3

<A3LetE A, Na A=, GNB3 A4 ©3dA, HDL size
phenotype°] Bt ddte] FAAZA oJujd J3gFS Ye=x] Lo}
B3z g}, A3 AIE g3 2.
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2 33hd FAS Aoz Jol 6339 (50.2%), oo}
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6279 (49.8%)°] % 12608 22 ZA et 7], B2, HlgE, AALER] S
(BMD), =A4[RD, 3 E4(WC), %5712 ¢}(SBP), HDL-c& dob/t o
ol ¥} fejH ez 9oy TC, TG, LDL-c2 oo}7} dolre}l Ry} ¢
=7 veldcl. FBS, Insulin, HOMA-IRS 349 #2913 Ale]l & vehz
ok gkrh. Visfatin® dolsl ool A B} fejreg EA4 ety

AAre] whols} ojole|A] Feki HHFL oux] P GUAE Yt g
gstE, A, e AAFLS Fort ool R feHezr ¢

o2 vedch YEF A ZEe AATS A doprt el
Aoz vepev, YEFIH ZF vle dejA dobst
ofo} 7+e] freH <l zolzb vehtAl ¢iskeh. AwbHow digAte] o Fx9
AF A dolAl, Felrt o ofdl wla fFoJHoz 2 Ze® vetyrh

3. WAAe] wiwtRA S $8] ¥ E (OLObesity index), A& 2] $(BMI:
Body mass index), # 224 (RI:Réhrer index) 37}z 7] F¢] 2]&] w]qt
EXE EF 9 S o vk EEXE RIB2.4%), BMI(16.6%), O1(14.8%)%
A2 =/ Jdelstd. 371A vlgk Sy |E Ao A Fol ool u] 3}
o AZF, BMI, A4, sgEH, €4, TC, TG, LDL, TG/HDL ratio
o)A er Egow, vgtolFe] ARolFRe FogFH R EA vebygrt. o
AA AA A wlekgt by YEF, A, Q, ofd, FH2HE] AJHFo]
Hlgkgl obgo]l AAQ obFel wlsl FHoR XA debygrh W, A EA
Sl Az EEA chlAe] w), AEA xuz TEA xdke] u], Hlelwl Co
AHAFE AR ob5o] ulwgt ofFel Hld FgHoR EA Yerydd. o}
ol A dWA FHFL v obFo] AR ol HlE FoJHLR EA
ek on, ool A weldl B6 ¢ Hlelwl C A AR obFe] wwtdt

i
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ol5el Hsl froHoR EA ey,

4. 3] JEF HAFE 3ENFE Y s |, A YEE, T HESE,
X JEF A= Z7 <3.19g, 3.19-3.86g, >3.86g (Fo}: <3.33g,
3.33-3.97g, >3.97g, 9o} <3.09g, 3.09-3.69g, >3.69g) 2 A3t Fo}
4 TC, LDL-c9 A% X YEF A3+, HOMA-IRS 5 HEF A3
7, HDL-c9] A% A JEF ATl F HEF AL, L YEF HAL
B} Egich doleA o]ty] 4L F UEF HFHE, LDL-c& A YEF
AAZH 2 JEF AATFo FAdsA =4 Jeidd. YEF 4H 3895
ez, @A e JEFE HHA7 255 942 AR F79
A EA Jdebgrh JEFAATE 7P B dold A duvx], WA, x4
HE oA FoHe2 =A Yebytd.

(
-

o

5. ¥ A7 dAAA GNB3 #3A @A WE+ wild typed! CC A
23 o] 23.7%, hetero typedl CT3¥e°] 52.1%, mutant typedl TT o]
o] 24.2%°]Att. 2 FFA(C allele:T allele=0.535:0.465), €& (C
allele :0.510, T allele :0.490)3}+= B =57} vl L3921, ZIHAH(C
allele T allele=0.709:0.291), ]2 H(C:T=0.701:0.299)e A= A& o]
B Wolye] o] HA vepytel

GNB3 T alleleg 714 dol7l A%, BMI, WC A#telA C allele 7}3 &
ot} W} feofHoed L FxE vehyoy, oeldHE= AF, BMI,
WC, ALT= C alleledl 4] T alleledl] ]3] #ojHez & 35 vehlid.
GNB3 frAztel Q24 e A9, dvz] HHAFLE oo T allele
7} C allele B} B2 AHAAFS vetdch. 7482 A 2ol oy &

A9 JP2 BESE, DM, A FHANE K18 Fol7t ek
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6. ¥ dF fAAANA GNB3 32 t}3 A3 HDL subtypess AH BW,
HDL-c 5+ wWopbrb ojofict foHoz ek Woje] HDL2ad
portion®] oJolrt} feolF o R =9k, ool:= HDL3c? portione] dolxrc}
oA ez =9l T A HDL29 portione] B2 olox HDL-c9 &

7} =9 v9#A 7|49 OI, BMI, RI ° =g s]ule}l5-& HDL peak
size, HDL 2b9] size ¥ portione 23, HDL 3c9 porting =%}, 38
d =97 HOMA-IRE peak size7} ZFo}lA L E olwd #3HA o] ey},

7. HDL peak size ¢} 7z} subtype® portion< H|%#t# 92 F BMI, WC,
SBPg &9 A#AS Jeyoy, HDLIAE <9 AAAE ey
HDL2b& BMI, WC, TG, TG/HDL #¢] &9 2434 & Jety 3 HDLA=
ool A#AAE vebycl. HDL 2ax TGS &9 A#A & ey, HDL3a
+ LDL, TG/HDL# <o BA3A & veplev HDL I+ 59 A3JAE
ety ct. HDL3b,3c= BMI, WC, TG, TG/HDL# o] A4 L vJehu},
HDL#}+= &9 2344& vebdld.

)l

8. GNB3 #AA ¢ |42 E 2HEH, vz AHZFL T alleles 7}
Zl ool7t C alleleE 714 ofof o AF o] & A¢E el 4
@A 7o) Cvx| gt AAH Goki ByEtE, A, -] AFd =
gk zlo]7t ¢lgdth. T allele= visfatine] 57F&4F HDL peak size’}

JgHez s,

Lo,

GNB3 825T allele: QHFEA A}, d&d AgA AR Fo
o2 =A yelgen, nutolEox AAolEr foH R =/ Yely
t}. =3 GNB3 T allele® 7}%1 n|ulolso] SBP, TC, LDL-colA 232
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2 L& #£x& YeElW, T allelex= Visfatin 557} $7F €45 HDL
ed &7t 79 3A vepyte

AgHeR, £ AF WAAY ww FHENAN GNB3 825T allelex
Visfatin %7}, HDL particle size 4 2 HDL2b portion 34, HDL3b
portion Z7}¢} #elo] 9lglt}. o]e) wlgl, HDL peak size®} 57} HDL
subtype H|¥F 91223 A S /A= ALE Ho R 53 vy F
dAx 5% HDL EdAXHE FE7F Sobx 4zke] =7)7F & HDLY HDL 2b,
2a7} 474 HDL Ed2HE $5+ =vzdsE 9#9 =277t %2 HDLA
HDL 3a, 3b, 3c®] portione] o} wlgk & A3 Aozl o3 §o]
=2 AL vNAA S A8 FLF A AAUE 2 Aolg AL, Lo}
ANA HlgkE Zdst=d 9ol 9w 9= AV B F d& Aol Axd.
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AgeeAe FAdste oA 7HA] GREYE §3 cAMPY, 2 2w

flo

2z} A% (second messenger)s H A, t}A] o] Ee°] AIXY ANEE A
HIFE sl o8d SoAds ZA = GEHL 349 LA o
o] o] F A3 (heterotrimer) 24, Ga (39-45kDa)®t GBRy(GB-35-39
kDa,y=6"8 kDa)Z o] Fo|# 9] t}[44,45,46].
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+ o-Effectors  py-Effectors
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Figure 1. G-protein signaling
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e
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:GDDEA 935 33 sk & 4 9o W gp=rt 233 e A
FreA<s Gl 2833 9+ GDPE #YSEF FAd= Fold wF
8 £ elo] = w3k(guanine nucleotide exchange factors:GEFs)eal & 4
dch. GDP £¥% Gae GTPS Z3sA dch. GTP#e] 232 Gad
of EAlste 379 &9 293 49 (Switch region)elg= ¥4 F+x W
315 4o GByst EHIIEF ste Aol GTPE Z2#F Gavt £2 Ga
o 29 GBy, & o 747 o8 2| I A A5 gt Az
Fed 5 9eh [41,47,48,49].

GENAFFEAY Gy JAE F2s wARNT e AL w2 )%
SAES A4dE GRUY FRAL T 4 dbd, ¥ GHAAFF LA

2
2 3 F57F oA G A3 LT £ Qe Aol LA G L
¢ AZALAAY EFAAE osliF2 948l
Axa #2495 53 ARALDA 9 guanine nucleotide’} #oJst= A&
&2 3 adenylate cyclaseZAAHo] Fwu|H Qe GTPAF AL 71A
MzE AEY 27IA =2 43 F Ao Zo] FHEHAG. o Fo] F&4
(receptor)®} FZEA| (amplifier)Ao] S dAst= AZFANZA 9 G A
T A FZolrt. GEMAL oA $4 adenylate cyclase®] A3}z
(Gs)EA Hz=2 FAHIAY, T F I Ao AFste FARAIDA A
od3te ME2E GEHA(GDY A7 TAHS 2w, = "wate glojx W9
FEabged Fodts dA=A dHAFH FAH AW transducin(Gt)ol 2
T EYE AT G A dFo) &l Ao] ¥ FHon FRADHA

o AejAARA GeuAe] EAst net BAA Aoz ARHAt G

2
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AR A2 Qo] ARE A FEA EAS AEUS SHE A
3t7] 913 second massengers MAtst= FIFA| EAp}e] Aol & F A st
I A dFE Ao AJAEA Vs Tt
o]¢} L G o FAstE = BV (effector)ES] 7HF dlE 3 o]
W ZAAA d2A GSEHY A% Gla)g @9 ASE & F =
g Gs @ Ase= FEAESES UEEY A XA Adenylate
Cyclase(AC)E #A43l AA cAMPY s EF F7HA7I+= ¥4, G139
A3 FA L3+ #8452 Phospholipase C(PLCO)g= 8425 434 A,
AZY 2% TEF S/ A2 g8A JdoH50,51]. GPCRS Al
Y G-proteing A& 4 AZFY AZALHA L 31 = G-
AL FEAd giA GTPS ZFeol FEFo=24 A3t 5, oA
GDPY Y = W3gdeozsn BFAst 54 HAH52,53].

Gagt GBy= &9 d ¥ Byt EAAY 2 a-subunite] EZAHS Z
= A= 7AA HH FE5A4Q ligandsel W3 receptord ZF{E A3}
A Fx}. By-subunite] a-subuniteZ X E2 = o] a-subunit A9
d GDP ZA3o] #asH+ 73Fo] e, downstream effector system
o W& A HzARoezF L3}, Receptor kinaseso] 9& receptor
phosphorylations ZZ& 34 . $9 <dAE AA receptor
phosphorylation &2 & %3] A X W 2z} effector® ALEHol Z+ A5 E
ZA A "

Bye] 23} effector® ALY =W t}§ Fig 2 9 signalingS %3314 =
tt. PIBKE 98 F79 H7=d 98 2HFE FL WAEEEA dw
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PI3K ) 4HE2 e Akt, PKCZS 9B E2E AF8ch ol& 3347
A ohiet Az, 44, B Ze e 2ANAE PBK JE4 24

stst cCAMPE#Y S ZHste dedF FAY dARES

2 K+/ATP Ade] fFESHW ol Ax=e FAdESE FAIIG[G41
K+/ATP A2 &Aste] wixet dA=Z ¢
= FE3e Aex: g8

PI3BK&A e <& PREl signal F¥& PAK =2 o]eJx Actin
cytoskeleton rearrangement® ©o]o]Zlt}. =3 Bye] SRCEA LS
SHC/Grb2/Sos®]  E3Ad 93 Ras7t A= oA PI3K7}
AKT/PKBE €27 Survival °] A=} AAZY C allele’t T allele®
Hol| S dLoy|A =W o] 7|AH o]ide] WA, L4, vivt dx T AH
22 dZeo] Aty Hugct, o Hks C allele7t 919 AW & 427
T 975 o, AR = WEFT 5771 9ol GNB37]A9 Al o &2
A7 2o A Zrf,

)
)
I
flo
QO
@)
s
=
X
=
2
Jo
(¢
giA
14
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Figure 2. GBy signalin
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4. GNB3 A A o3 A

GNB3 ( G protein B3 subunit ) A= F 11719 9< (exons)2Z
TAEle] gen, o|F 10WA I<£(Exon)? 825 ZE(codon) 7|4

T

cytosine(C) ©] thymine(T)Z ]33 225 ¥ polymorphisme €27
€ Zeo] g8 Ar}. o] Fig 3o veryt.

GNB3 C285T gened 152bp, 116bp 5¢ 27
268bp, 152bp,116bps 37/ MW=L CTHAAY, 2
= TTHAAY 22 vepdo[57].

GNB3 C825T fA# dgAe] Wx= =93 dEdgA = C allele, T
allele W57+ 27} 0.535:0.465 , 0.510:0.490 &2 2 o] 7} ¢iAgk, Z}
A ez} ole)E e 0.709:0.291, 0.701:0.2992] HIEZ C alleled] W %7} =
A erskei64,65,66].

A G742 dF" GNB3 32 iAo 33 A= (=R A%
gk, 2k, 2¥<}, v AERAF, AAAF T3 FHAo] gy By
5t GNB3 C825T FAAH A T A FAA 52 TT FIHITA
7F 3 Ml AFelA A 2 g 2z e AR A3
froldt dAAo] 9= AR BRIHEI t}58,59,60].

GNB3 825T allele: &AAFA[61], A22xs F& Qots Buvt 9
t}62]. =3 BMIS} A FZ7ket o] e Byl 37132
7 dgox AZALAAL G proteing] 7]1542] WFo| FA o] glSo
g e, Zill $9 dFeA, C825T thd A3} & Aole o
FAe] oA Hded, A dET 2 HAEIY #FA9) vlxseq $EF
A A T allele®] W=7t ov] A F71dE Bstgci63]. Bepd &
& A2 E GNB3 polymorphism# blood pressurexle] Fs A o L

)

=& CCHAAT

-

A
f
Iy

268bp &L W

g
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A& 825T allele®} SBPSF A#AA & vetdl® o= hypertension®] risk
£ 1.5% =e AH7E Jergd 71l

b B3R 2SS gAS R Fx5019, dET 5034 tiASR C825T
FAo A EAE dFE FIF 23 28 AT FHo] g A
o2 yegen[69], =3 LEQ Uik JAF IZE AFAF JA Y B
FollA C825T+ ¥z AdA ol gl A= Hiusgqg [70]

o)

a 1 ? 34 56789 10 11
| l_
HHH —i
1 kb | | |
ATG - CrT TGA
L
giga
498 57% 585 620 699

123 bp=4laa

Fig 3. Structure and expression of GB3-s splice variant.
Genomic structure of the gene encoding GNB3 and splice variant.
Start(ATG)and stop(TGA) codons are localized within exons 3and
11, respectively . The C/T polymorphism is present in exon 10.
Alternative splicing of exon9, resulting in deletion of 1234bp, is
caused by the use of a cryptic branch site and a cryptic splicde

acceptor site.
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5. High Density Lipoprotein 7] A 3} size phenotypes

FRFNAZT AR A AR s FLAo] AERHEA gL

w

2 A7 AYse] g3, AZAFVE AP DA IAANLFEEE AAHL

o

+ Aol w3 AA = tH72]. Kannel[731%59 QT ostd 335
315 FAA AdWA F 53] LDLe] ¥olA 93, HidlE HDLE %o}

2 24sE WA ASNAe Feste] 1 ES SPTOEA BE AR
A

A 9t 4WE Hel HDLYl $943E dustd 328 98¢ dhx
sstgon, HDL Zd 208 F24% 22sgch

Q,K‘

PPARS 1. Anti- twmbo.lc

FXRs NascentHDL Small 2. Anti- mfla-mmllory

RXRs 2
Lxrs APOALI—H HDL

e # 3. Anti-oxidant

o

Large

PPﬁRs
o By
2 ,] LCAT 4. Promotes
Cholesterol
lCETP Endothelial Efflux
LPL Y Cells

P 5.Pro-Vasodilatory

3 B S8 OxLDL
VLDL/LDL |

Fig 4. Lipoprotein metabolism
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HDL <9 Ed2HE 4714 (Reverse Cholesterol Transport :RCT)
Fig 4°] Yeht} 9o, RCTY +4kA] 9% 3 Iy A= 73 &%
A FHlEE A, o AIUARTE Hold A, 7 ]9 AR
o8 A 5 gdgsA A" FdEeld. A £ FH2HE pool

B
2 A U e, Sl P, e AR 2 2 ol =4 Tl

N

o zHe) FAxUEE O o Fshelokyt Bk el AFA Feish A
of Felx 45 $A4 ol
J

x 3l
20mge W2 oA FAH= AL dAA= Xdh. =2 FHAANA 9
A=

FazuEe] §4 zdol 9RAA oy dEel AW FTA2HE F
DY =L el A Tl F3AGT T 5 QA 2 o8] 2o
A H2AES BOE o FAVNE AL o FTA2HE S|P o

3L o]7]Ae] A

AZ AAsIL QeH74]. ol F FLF J|ANA FHARA FFHA o
¢S 33 9 HDLS & #A% AE8A=Z=E 378 227} 2|7t I+
subtypesS 7}A 3 Q&= | ghlA g

Ultracentrifugation, precipitation, immunoaffinity chromatography %
g HHE 535t 7 subtypess #E st #AFo gk} [79] RCTS
HDL subtype®] ##A4L& LCAT & CETP ¥ TGTP, PLTP & QA& pref
-HDL, HDL; #&A]7]9 HDL,-HDL, %7FX7]32, CETP & LPL %7l
small size®] HDLs,, HDL3;. ¥ preB-HDL $7}A7] 3, small LDL &4 %7}
A7, LCAT & LPL A= preB-HDL, HDL; 377t} HFH R
RCT #49 A F2 55 4+ E57 A4 EA47Hssis, RCT7F HDL
status °ISEH AFEIRE FEsic}.

HDL3} subtypee] A& E7] A &3 712 HDLE 973}

ofN

o 2§
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o] &% o]FHEo|r}. Andersone HZAH<A HDL & £33 Total
HDL, HDL2¢} HDL3E w]xsle] HDLE Total HDLe| FAgle] X7}
9 A 3w HDL2+ Total HDLe] F7hstel wel sX7F 7k w, o 2l 4
ARG FrkE e d5S U, o] & F3| HDL27} total HDLE 2
A3e 78 8dolge AAAE 23 EH72,75,76].

HDLe] 9 ZFdHZHE A wl$ FL&F AdAYES AT v FedA=
19861 ¢l cholesterol education programel]4 35mg/°] °]3}e] &3 HDL
FTEE AED A3 AJ3IAEN BAAFL k. =3 HDLW A 94

2 4 9t AASY ATFE daA AEHT ek

tlo
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o. a7+4H-E& 2 34

L ATFHER B A

£ £ 20079 49 19 ¥ 59 31¥, 20089 4€ 1¢%E 59 31«
72 7+ 8F Tt AdAH e AW F ALEA FRF A 8 2F%= 3
shd 12609 (86334, A 6274)E WALE AE AA A
AEA FREAZE, 72 IUWEA, AAddAddmel ] 2GS Letxd 7
FAe Aol A BREATL Fostes Afo Tt FAAE B AT
st A ES] AAASZG], BFA, U, 9,

MEA 2AE

4 A
AL AAEA, s

A5A), AojxA AEA(HAA] &= Y 24, F+¢1
4 F 3Y9)E AA AFH 2AYT.
ol EUYER Hvwx HAA, YA .AQ3dH FAH, G protein B3

subunit(GNB3) A} o3 A (rs 5443) A& 319},

A7 GALL e fig 69 UEhd A2 AAFQow, o LEL ww
A& 98 GNB3 #44 o Ae] BAE A5 AFAAZ B
 ARe 27]d BAse] A3 & Yot Ae FHRTA A7E A

3 et
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Boy=633. Girl= 627

Recruited the 1260 subjects who were 8 elementary school in Guro-gu Seoul

Questionnaire Survey  age, sex, general

Anthropometric Measurement
Weight, height, BML Waist circumference, Blood pressure

Blood Biochemical Measwrement

TC, TG, HDL : auto-hiochemical analyzer

LDL : Friedwald formular {LDL = TC-HDL-(TG/3)}, Insulin * RIA method
HOMA-IR : Matthewa formular [fasting insulin x fasting glucose/22.3]
Cytokine : Visfatin

Dietary intake 24hrrecall method & Canpro

GNB3genotvpe ; SNaPshot assay

(Forward) 5-GGAGCTGAGAATTGCTGTAG-3 cc
(Reverse) 5'- TGTAAAACGACGGCCAGT -3 | T
(Genotyping primer)5- GGCGGCCACTGAGGGAGAAGGCCAC-3 T

|| Callele

T allele

HDL subtype

Ultracentrifuge : HDL cholesterol
(el castin

Nondenaturing gradient gel
Electrophoresis

Gel analysiz ; Eclipse

Statistical ; SPSS 14.0
Meanz SE ,chi square test

Figure 5. Experimental research design in this study
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2. A+
1) A A A S (Anthropometric Measurements)

Z QA= A8 2L 32 &3 (waist circumference, WC(cm)) ¢ A%
(height(cm)), A% (weight(kg)), E $$(mmHg)S A3}

A4 AFL 7 E AR 2R vl2A A AA A AA AFAFIE
AgeAa, AR} AFS ol&dtd AMAZFAF(body mass index,
BMI(kg/m*)& At&sdc. s Ede £HAAEC] S 22X WF
9 3ecmFHE FHLE do FHEE FA GEF SAFHGGL. gL &
AR 5% ol HAS AT A F Ede wE AT g Ve
23 527 ¥g(systolic blood pressure, SBP(mmHg))3} o]<7] ¢t

(diastolic blood pressure, DBP(mmHg))< 34 3%},

_18_
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2) vUE #A

2007 d kot AFEF ol ¥ AW TF AALER, ©A
A A vgke] 27| Fel LA XA} AFE o] &3 v WX (Obesity
Index :0I), AlZAZEHAF(Body Mass Index : BMI), 3 & 24 (Rshrer

index : RDE &A%},

7h ARS AFE o) &% vwsE B4

=A%) X 100

2007 dlgtXol st o A WEESE g Xofo] AAE A F WE S 50
percentile < X E4) ZF(ideal body weight :IBW)2. 3 o] $3le] B2}
Wy o] 23 M5 (Obesity Index :0DE F3c}.

FA 2 HETL 120% wwbE A, 120% %< wwte® 539t

Y. BMIE o] §3 v9uE w34

AAZE 24 BMD = AF(kg) / A (m?

#AL 20073 ool Es oA TxH JEA Al @ E d34E
BMIe] W &9 47t 85w E9 4 wuks AR, 85-95WEFE FAF, 95
WEAF o) viwter Ei{stad.
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. HAFE o) & vt #A

A4 RD= MF(kg) / A% (cm?)} x 107

ARF AFE ol &3t FF7] 2otEe Hlwt AAA AEHE FHHASF

B

(Rohrer index : RDE #4399, #+A2 A4 140 vjwbE A, 140

3) A¥ R Ay 4

S CLEE-P

b
ox
ol
)
&
Mo
X
i)
Jo
rN
24

e & 12X 7 oA FE AR FfAA I
AxAE 93t AL, AEYE 98
3000rpmel A 15%7F AA & o FHIL, ¥4 A7A -80TelA

WyE B33t
Y. A3y A A

1. Lipid profiles
AZAJ{AA AAD F FH2H E(Total cholesterol, TC)Z FAA%

HDL-Z4) 24 & (High density
EY 2 LDL-Fd2HE2

(Triglyceride, TG),
lipoprotein—cholesterol, HDL) o] ZA#}E
Friedwald formular [LDL-C=Total -cholesterol-HDL cholesterol

-TG/5)el 93 AArstS .
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B dFoA o]l g&xd dut A3t FA AdAELS GOT, GPTE &4H
kit(X1 ¥, )& AF&3le AFEA 7] (HITACHI 7600-110. Hitachi Ltd.
Tokyo, Japan)® ZA 39}

L. Insulin resistance related profiles

TE A ¥F d€¥ FEE ECLIA (Electrochemiluminescence
immunoassay)®} &2 z5H g E247] Automated immunology analyzer
Elecsys 2010 (Roche Diagnostics)E o] &3t =439 ).

ded AHFA dA F HOMA-IR (homeostasis model assessment of
insulin resistance) Matthewa 59 ©&3 22 FA o2 A

[77].

HOMA-IR = [fasting glucose(mmol/ 7 )/22.5 X insulin(yU/m¢)]

[fasting glucose, mmol/ ¢ = fasting glucose, mg/m¢ X 0.0555]

—. Biomarkers

Vaspin, visfatin, RBP4, TNF-a(Tumor necrosis factor-a) |,
adiponectin , CRP(C-reacive protein)+ ELISA & o|$3le A3} t}.
A5 A3 884 7]  Automated chemistry analyzer Unicel DxC800,
Synchron clinical system (Beckmann Coulter, USA) A]¢}: High
sensitivity cardiac C-reactive protein (Beckmann Coulter, USA)

Chemiluminescence immunoassay (CLIA)

_21_
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4) %AA F94 4

7}. DNA %% (Extract)

DNA #%& LaboPass™ Blood Mini Kit(Cosmo genetech)S A}-83}o]
A X8 9 e}, protease 20u09] whole blood 2004 ¥ ¥ BL Buffer 200

05 H7bste] 2 A& ¥, 56 ColA 20%7 incubation A1Zth. DNAS A
A1717]1 918 ethanol(99.9%) 2000E Y voltex3d F, spin down AlA,
spin column®l %71 ¥ 8000rpmel4 1%7F LA &e 3tgt. BW Buffer
70010 ¢ NW Buffer 500405 1&3 5&9A zZ+7 944 &3t dolde
SFNs 943 AAFT F AE Buffer 200405 FH7bste] AZeojA 287
incubation3}3 8000rpmel 4 1£7 ¥4 E&3te] A3 X7x -80TAA
W% Basigld.

}. GNB3 gene polymorphism

GNB3(G protein B3 subunit)?] SNP #4& SNaPshot assay® °]Fo] %
o} 5 -GGAGCTGAGAATTGCTGTAG-3’ (Forward)$} 5-
TGTAAAACGACGGCCAGT-3" (Reverse)= ©°| &3l SNPE x33= ¥
s %39k PCR w8 & 9% 542 template DNA 10ng,
forward/reverse primer ZtZ} 0.5pM, 10X PCR  buffer 1lul, dANTP
250uM, DNA Taq polymerase 0.25unit® 23 FFH3I7F 10ul7l HES
FHT4E Yo] £33 F Dual 384-Well GeneAmp PCR System 970023
o] £3le] 95T, 10%, 1 cycle; 95, 30&, TmT, 1¥, 72C, 1¥, 35 cycles;

72T, 10%,1 cycle &< ¥H3A F AAE PCRS 3359}, Primer

l

extension reactione 93 AAE PCR AE 1lule 0.15pmol genotyping
primer (5~ GGCGGCCACTGAGGGAGAAGGCCAC-3)9] 3

_22_
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SNaPshot Ready Reaction mixtureo] 2¥¢ 96C, 10%, 50C, 5%, 60T,
30z9] 3941 & 25 cycles 33t t. #}32] fluorescent dye terminators
g AAs7] st wF-gAFE o] SAP(Shrimp Alkaline Phosphatase) 1 unit
& Yol 37C 75%, 72C 15¥% AR w&AE luldl Hi-Di
formamide 9ulE 2o 95T 5&7 Foch7l A& 587 & F ABI
Prism® 3730x/[DNAAnalyzer(AppliedBiosystems,USA)E ©]&3}e] ¥4 3}
gk, Aol EAHL  GeneMapperd.) analysis software (Applied

Biosystems, USA)E o] &3} t}.

Primer Sequences Restriction
forward 5 -CAGGAAACAGCTATGACC-3 GNB3
reverse 5-TGTAAAACGACGGCCAGT-3’

152bp,116bps < 271 WEE CCHAAY, 268bp, 152bp,116bps 374
MNEE CTHAAY, 2L 268bp @Y WEE TTHAAZLE BN T

22 Fig 6 Yetglc

oaa

62

ne

Figure 6. Illustraion of the G protein C825T (33 gene

polymorphismlanes
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5) HDL cholesterol particle size 2@ subfraction %4}

7}. Ultracentrifugation of HDL

dAE AFH3 F ulE centrifugationX#A plasma & €& ¥ HDL
fraction (d=1.2lmg/ml)< 47] $38} ultracentrifuge (Hitachi
CS150GXL)E o] £3}9 sequential preparations 3tc}.

1}. Gel castin

HDLS #A43t7] 998 4-30% gradient gel & %hEt}. gradient gels

W=7l 9)s] 1) 40%monomer solution(acrylamide :bis-acrylamide

=29:1), 2)0.15% ammonium persulfate, 3) 0.1% TEMED7} A}£ ¥t}
L 55 )

Gel 9] polymerization®] Y3 JF electrophoresis bufferg %< bagel

gel & Yol 4Ce] R #3c},

t}. Nondenaturing gradient gel electrophoresis

Electrophoresis== CSI  scientific electrophoresis #A8]°]4], 90mM
tris, 80mM boric acid, 3mM EDTAZR o]F¢]#l electrophoresis buffer
oA AP}, HDL electophoresis®] A3 #A}A L sample & loading3}”]
Aol 80VE 20% 7t pre-fung ¥ F, sample 3 sample F sample
buffer (40% sucrose, 0.01% bromophenyl blue)E 2:12 42 5 122
loading¥tt}. loading$ X}#ElE 100V 2A]7F, 130V 4A4]7F, 150V 18A4] 7,
120 V 2A]17F E9}F electrophoresisE Al A] g},

Gel electrophoresis 7} #49 10% sulfosalicylic acid ] 30%7}
fixing3lxZ  0.1% coomassie G-250 & 1A]7F 30% %9 stainingdt}.

stained gel & 7.5% acetic acid ¢ 5% methanol® °]F¢]% destaining
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solution& & destain 3t3 1% acetic acid soution®] geo} 4Tl X

et

2}. gel analysis

gel analysis WW¥ & Figure 73 #%Zt}. HDLparticle sizeE #43}7]
34 Standard protein, thylopolbulin 17nm, ferritin 12.2nm, catalase
10.4nm, lactate dehydrogenase 8.2nm, albumin 7.1nm (HMW Native
Marker Kit;Amersham bioscience)®t RfZgS o] &%, =3 7

subtypes®] portione T37] $13l] software (Eclipes)E °]-§ 3%t}

B3 Lipoband by dugini

B 01O : (FIRE_2008.10.19 gell brmp)

Menu Image information
— camvas | [ =1] marker1 =
ratio |
image
reset
noise
] s0

HdI_2Bpeak
default

marker2 =

print
Stacked X¥ Area Chart Demo |

Result Report

25 S0 75 100 125 150 175 200 225 250 275 300 325 350 375 400 428 450 475
Xvalue

HdI_2Apeak 70
o5
50
55
Hdl_3Apeak » SO
=

>

HdI_3Bpeak

HdI_3Cpeak

Mean Ml &

[ HDL35 © HDL2A & HDL3A @ HOL 38 HDL 36 - omers|

HdI_2B [31.5] HdI_2A [22.4] HdI_3A [15.3] HdI_3B [13.0] HdI_3C [14.4] Meanvalue

Figure 7. Gel analysis for Eclipes

Eclipes Z23# 23 57}A markers Rf#S ©]£3l9 Standard curve

£ 39 3 ZF(Fig 7A), lane® E loading® samplex A4 =
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peak size, HDL2b, HDL2a. HDL3a, HDL3b, HDL3c® portionS #4 3t
t}.(Fig 7B)

6) 24h recall 2jo] AE A 2 JF2F4H
q3zLe] 19 FAAFAZFS 247 A8l 2447 FAAH S ol &35t F5

3
ol(_ﬁolg 2112-10] E‘L) A—lg‘;]‘_ ,_)kl_,] éEg]_ og:.% J?.El_‘l-ﬁ]o] ;g'-k]‘].g-_%

ﬂ,

7}, 2] BA o FA(energy-adjusted nutrient)
T 9% A< v ZAAAI 2§ Q7] dEel Willet o] ©]-&3 o
Uz BA QFLEE A& 8] 2
HHFR 32 ALY S &l 7T 4L AFHAF FAA(residual) e HF
dF A W3 A5 dFLY AFAFS oldl e BA QS E T3
ot

-

=] = 2 2= =z [
XE AHAE FTSHFE, T 9%

N

]

ﬂ,

Y. Q& AL AF AAFA A v & (%KDRIs)

MU 14 Adofx AFAFE 7T FH 83 FFUD4AF VI F(KDRIs,
Dietary reference intakes for KoreansO°l W& Zt d| A=) HH &
7t AR AEd we 2 3Ss HUkedd. 4 dodinid AAEH =
ARZAAZF (I A, vetwl A, vlErel C, vlEelRl B, dololil, g4, 2w
1, &, o), R FAZF(ANYA]), TEAFZFE A F, vl E, JEF
ZE)E &3t AXE.

0
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3. A &4

¥ dF 2AEE Package SPSS/Win(14.0)& o] &3te] EA3id 2o, 7
e

ok

Ed Y3 RE ZAXNE HdFMean) +* XEF2x}(Standard

Error; SE)Z At&3st9 . GNB39 allele$} genotyped] ¥ 3 FA

¢

2 x’*-test® A-£34 ). HeE S 7He] A#AFAA| = partial pearson’s

correlation coefficents(r)$} x’-test® ¥4 3¢t}

wAZA AT HEF AFAEF, EF ASEAAR 79 FEdA d+E §
3 Ex2€ 3F EA(logistic regression analysis)S 3 Hlgte] 93
55 733 FYA HF5L AT 95%FEANA A5k

B 7o Fo A HF L p<0.05(x)¢ p<0.01(xx) FFolA Al At
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. a4+ 23 ¢ 3%

1. 4F dgAe] QA 54

D AA AS F dibHd 54

E A7 dAAE F 12609, Fol 6339, oo} 627927 =53 3
dojget. gl AAES] AAMAZS, AAARN Az L A& A A A=A
E9] 54L& Table 1 3 %}

WAz AFEF AR 31.5+ 0.1kg, 132.4+ 0.1cm o]}, ¥ uiz}
EFAFES vl=std, 133-134cmell Fol= 30.92kg, ©f o= 30.04kg
AR AFE do} 324+ 0.2kg, ool 30.6+ 0.2kgE o}, oo}
FoA EFAF B =A Jdebytd.

A A Fe o vwtxse} BMIL #HA$E 474 104.6+0.3%, 17.8+

1= .2
o
B i+
=

0.1kg/m” , 134.7+ 0.4 kg/cm® X 10" °] gl ¢}

AAASANA 7], F5A, v9E, AAZF2]$BMD, HH25RD, =9
(WC), %718 H(SBP)E dolrt oo} B} froldox Eotr)

22 #HA Az TC, TG, LDL, AST, ALT R4 Fols} ool7te] fo
Al ztol7}t gt 53], F FH2HE (TO)= Feol 173.4+30.9mg/dL, <
©}177.3+31mg/dLE <je}7} ‘dolelA Kt feoHer =g FAAE
(TG)E ol 70.4:39.0mg/dL, °©}80.8+42.6mg/dLE o] o}7} ‘FolelA
oxeg EA ey, =3 Low dense lipoprotein (LDL)& ¢fo}
102.4+28.4mg/dL7t o} 105.7+28.7mg/dLel#] Rt} ©] =93, High
dense lipoprotein (HDL)2 Yo} 57+10.4mg/dL7} <]} 55.2+10.2mg/dLel
A Be} o E9eh webA, TGS HDL ratioxs o o7} dololA B o =
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Al vrepstet.
A& AHIFA AR FolA, Ik o}  78.2+12mg/dL7}t oo}
77.1+10mg/dLel A R} FeH ez A eyt

Mg AU A 25dx AxyE dA2E 8F A2x] JAAE 53 oo}
A % ZH2dE, FAAW, LDL-c ¢ $x7} ol A Bl foJHez
EA Jebeh80l. F2 AE7] o]H e ZotE WAL R I AFeA FA
Ax)9] dd zpo]7}t 7] o] Fo A FAFAE A Aolstdrt. ol&
3 AR A Ao AP A7) T AZ2 R Qg ol A
Aol ud o] Fo| Ale] Ao Wty wFolc81]. AHE7] oA
o] obgelA FA AW FAE FoldMEr} ojolelA ¥ HDL-c FA&
F kel el glo] Wikl A&v] olF Az oJFer RE ¥YF
A A7} FaPcts e} old HDL FH 2 E2] A4 53] doloA oo}
B} 729 Zo] AAM AL AR JAA EraL sie, AH Ao
¢4ad oFd= 53 FAHA FAAEIH LDLIH 2H o] F&3 5714
o} ¥chB0]. 12t HDL Fal2ul &L 9o 73 $9 2 dolilA =%
l, Bl RS E dA2E @ bt fU1R 59 AFeNA oolelA
B} doloA HDL Fd2dH &7t A4 el o] ol UAFH
Ql ztole] o7 AU FE 9w, doloA] oJolrr} FFH e 1729

=
Q7 A wat Feulas] WEL FE

)

flo

A&7 AFHBE 7

710 t}[80,82,831.

gl
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Table 1 . The characteristic of anthropometry, Lipid profiles

according to Gender.

Total Boys (%) Girls(3) P-value
(n=1260) (n=633) (n=627) (% vs 3)
Anthropometrics
Height(cm) 132.4+0.1" 132.7£0.2 132.0£0.2 0.002
Weight(kg) 31.5*+0.1 32.4%+0.2 30.6%+0.2 0.000
Obesity (%) 104.6%+0.3 105.3£0.4 103.9%+0.4 0.022
BMI(kg/m?) 17.8£0.1 18.2%0.1 17.4%0.1 0.000
RI(kg/cm?X107) 134.7+0.4 137.3£0.5 132.2%+0.6 0.000
59.2%+0.1 60.7£0.2 57.6%0.2
WC(cm) 0.000
(n=1259) (n=632) (n=627)
109.3+£0.3 110.5£0.5 108.1+0.5
SBP (mmHg) 0.000
(n=1252) (n=629) (n=623)
70.1+0.3 70.4%£0.4 69.7+0.4
DBP(mmHg) NS
(n=1252) (n=629) (n=623)
Lipid profiles (n=1259) (n=633) (n=626)
TC(mg/dL) 175.3%0.6 173.7£0.9 177.0£0.9 0.009
TG(mg/dL) 75.6%0.8 70.1+1.2 81.1+1.2 0.000
HDL (mg/dL) 56.1+0.2 56.9+0.3 55.3%+0.3 0.000
LDL (mg/dL) 104.0%0.6 102.9£0.8 105.2%+0.8 0.042
TG/HDL 3.2%0.0 3.1£0.0 3.3%0.0 0.000
AST(U/L) 25.1%0.1 25.710.2 24.6%+0.2 0.000
ALT(U/L) 22.7£0.2 23.6£0.2 21.7£0.2 0.000

DMean+ SE ; Adjusted by energy
# 1 P<0.05 == : P<0.01 , NS: no significance

BMI; Body mass index, WC; Waist circumference, BMI; Body mass index, TGs

Triglyceride, HDLshigh-density lipoprotein, S/(D)BP; systolic/diastolic bolld pressure
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2) &% A3y 2319 54

£ AT giAdzte] Ao wE 3 AsEH 2 Ee SA-L Table 2%
2k A€ AA = FredHA Aol JERGR] ¢kgkor), oJofrl ol
A B =A Jeyl.  adipocytokines % 3hubel  visfating  @olr}
11.8%0.3, 9 ©}10.1£0.3 ng/mlol A B} fol& o2 =7 el
A zA e Uz Aol dF Pk ol WEH|7|FSEA A& A, o
Uzl &u], 99, 4F S T F 4] ARzA A ErjEE JH,
oft] xvdl, HA 2", TNF-a & ©F§ oltjEZAolEIIEe] T3}
[84,107,108]. wiwtz} Hg diA 233 AIAAIES A5 A4 9F
Aol AW 233 443 dFE AW RER, FF YA 59 2=

thekgt % wi) EREo] AMAZTEZRE AR =& AW 23] YAAZ

differential displayg &3, Azl FH3] EAs= EF

=
W% visfatin SEE A%e] U Adds L BBAE wJon, v

k
BN

X,
2

2 WA visfatin W3l o] Worri[84]. WAz W= o w
2832 FAFAA AN T T T TEY B2E Zxen

g5 AE< h.85]

e
s
)
)
o
i}
wel o
oty W

Wt
i

]
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Table 2. The characteristic of biochemical parameters according

to gender

Total Boys Girls P-value
(n=1259) (n=633) (n=626) (% vs %)

Insulin resistance related profiles
77.710.2 78.0+0.3 77.3+20.3

FBS dL) NS
(me/ (n=1259) (n=633) (n=626)
o 7.340.1 7.140.2 7.440.2

insulin (uU/mL) NS
(n=1233) (n=617) (n=616)

HOMA-IR 1.4%0.0 1.4%£0.0 1.4%£0.0 NS
Cytokine (n=387) (n=182) (n=205)

visfatin(ng/m1l) 10.9+£0.2 11.8+£0.3 10.1£0.3 0.000

YMean+ SE ; Adjusted by energy

# 1 P<0.05 == : P<0.01 , NS: no significance

FBS; Fasting blood sugar, HBs;hemoglobin, Hctshematocrit, WBC;white blood cell,
HbAlc; Hemoglobin A, TCstotal cholesterol, LDLj;low-density lipoprotein, TNF-

a; Tumor necrosis factor-a, CRP;C-reactive protein
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3) dXA

m

9]

A

Jm

dAte] e wE Qi FFFL Table 33 2} VA AFS &
dol 1698.4+387.7kcal, oo} 1536.2+355.6kcal 2 FololA] felHow =
< A€ dehdd AU E HE gz @astE, 9N, AT 44
F ol A 230.7423.2g, 69.7+8.8g, 57.6+9.5g <Jel= 210.8+21.2g,
62.8£16.9g, 51.248.9g22 olr} ojofrr} feljHow ol A3t
HYEFS AHS 2F HAFS 47 dopt oolelxie ¥ gL o=
vebstou, EFES 22 vlel lojA = dopst oo} 2kl FeHal Aol
7b vebA] eiskel. AwbE o g o date] kel AHF SlolA, dolst
ojote] Hld frolHez ¥ FAFES b, AE AolE ¢ F U4
ot Nazt Ko v, vho]obal AHZF} Vitamin E A #FE dolel oo} Ao
A froHal Aol g A F & gl

£ AT 3% 44 71Z2(DRIs) ARAAZT nlziy g 2,
KDRI ¥4 2ot o d, JEF, vetil{o A7 dieA BF 32
U FeAa el vebA eikel. Il gz atel oJsH 2534
A A4 #L F2 S T BHERdE Ax, FES5, %, 91§ 2

3, 2AW, TUEF PAulgol 50%E Zdste] zZagel fd A

W A3 =0.48g)0] A<91(0.18g) o 3W] FFEoE ZEAEHYIL, YEFE
WHO ¢ AR%5% 2000mgit}h 20 o] o] s &

g SR 5 2 JFFAE &gl 1998 E HlE] 2005 1.8W F
7H ALeg =y oo wE A et Aol AFFH e HuEHgg
[112]. A2 F53 AA AAS A A4 AFEHe] Eq=dA F2d
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o AAE g gl uiFHA 4 WP F53] W et
ANZEFE, I, A §o A7H AL v sta glon, oz
Aste 53] ok % AxdFAA FEHAA dehda g8l FHz
[110] o A7l 24 Wl F FHA2HE FFe APLEolA 176.6mg/°l,
HRE obgell A= 193.4mg/ol 2 vepten, FAxe] dFHA 86.30mg/
o] A% otgrct A detyrh ol FA dFE A Frtd 9
¥ AFARE 4 & 4 glo 111l
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Table 3. The characteristic of nutrient according to gender

Energy adjusted Total Boys (%) Girls(3%) P-value

nutrient (n=1260) (n=633) (n=627) (% vs 3)

Energy (kcal) 1617.7=380.7 1698.4+387.7 1536.2£355.6 0.000
CHO(g) 220.8124.4 230.7£23.2 210.8£21.2 0.000
protein(g) 66.3-13.9 69.7+8.8 62.816.9 0.000

fat(g) 54.4+9.7 57.6%9.5 51.2%+8.9 0.000
Cholesterol(mg) 328.6118.8 346.3£119.1 310.7£115.9 0.000
Total fatty
i 31.7£10.9 33.8x11.1 29.7£10.3 0.000
acid(mg)

SFA (mg) 12.7£4.9 13.3£5.0 12.2£4.7 0.000
MUFA (mg) 11.0£4.8 12.1£5.0 9.9t4.4 0.000
PUFA (mg) 8.0x2.8 8.3£2.9 7.62.7 0.000
Sodium(mg) 3573.6£785.0 3714.2£791.5 3431.6£752.3 0.000

Na/K 1.6£0.4 1.6£0.3 1.6£0.4 NS

Fiber(g) 14.7£3.4 15.4£3.4 14.0£3.3 0.000
calcium(mg) 572.4%+165.1 601.1+165.9 543.3+159.1 0.000
Phosphate (mg) 965.9£158.7 1015.8+158.8 915.6*£142.0 0.000
iron(mg) 11.9£9.3 12.4£7.5 11.4£10.8 0.004

Potassium (mg) 2338.3+484.8 2452.0£500.9 2223.6+439.3 0.000

Zinc(mg) 7.2%11.2 7.4%t1.2 7.0+x1.2 0.000
Folate(ug) 240.6£85.2 250.1£84.4 231.0£85.0 0.000

Vitamin

832.7£328.3 858.6£322.2 806.5£332.5 0.000

A(ugR.E.)

Retinol(ug) 184.1+95.0 194.1+100.6 174.1+87.9 0.000

B —carotene (yg) 3644.4£1819.3 3732.0£1751.4 3555.9£1881.9 0.015

Vitamin B1(mg) 1.6£0.4 1.7£0.3 1.6x0.4 0.000
Vitamin B2(mg) 1.8£0.3 1.8£0.3 1.7£0.3 0.000
Vitamin B6(mg) 1.8£0.4 1.9£0.4 1.6£0.4 0.000

Niacin(mg) 13.8£3.1 13.7£3.2 13.9£3.0 NS
Vitamin C(mg) 85.2146.2 86.21+46.4 84.1+46.0 NS
Vitamin E(mg) 14.5£4.3 15.2£4.5 13.8%14.1 0.000

"Mean+ SE ; Adjusted by energy
NS: no significance
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4) GNB3 C825T polymorphism ¥ X

GNB3 C825T #A7 ttdAe] WX Table 49 Ztl. £ dF gjizle]
frAz Ad MESE wild type 1 CCEo] 23.7%, hetero type &1 CTE9]
52.1%, mutant type 91 TT o] 24.2%=Z v elste}.

C allele$} T allelex 49.5%, 50.3% % vlebytch. =9l F9, IZFHA of
JdE& YA 3 dFoAel GNB39 ¥ XE+E Table 58 2t}

FF3} QRGN E C allele, T allele WE7} Z+z 0.535:0.465
0.510:0.49022 2 o] 7} QAw, ZIpA A o]efz]d 0.709:0.291
0.701:0.2992] W12 C allele®] W17} =4 velydel.

A F74A dF" GNB3 FAA ¥ Ao #3 A= dA=HA= gdAg
gk, 3k, ¥, Ve AEBAZ, AAAF 53 AFAe] Qg By

=9t. GNB3 C825T #FAAdHF A T dFFAA & TT FIHIA
7} EQz mal dFoA EelA nd¢, Hw 283 e AP A3

o3 d@Aol JdE AR By HI 9[58,59,60].

GNB3 825T allelex €34 34[61], Al2dxst AFH Slcks BRvt
Adh62]. < AAFA Gl AZALAA LG G protein®] 753 W
Fol Aol Fo]l dAL Adxdl, Zill T AFNA, C825T oI A
I FEFAtole] Aol A Holed, A dExd € ALY 3
Ao} vlmste] $&F FANA T alleled] W1E7} on] QA F71dE B
239 cH63]. Bt EIF L YA E GNB3 polymorphism¥ blood
pressurexle] FEA A Fo A= 825T allele®} SBPe} A#A S el
o] & hypertension®] riskE 1.5 =<+ 237 Yyebydo71].
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Table 4 . Frequencies of common alleles of the gene locus accoading

GNB3 of this study

Total Male Female
(n=1226) (n=618) (n=608)
GNB3 genotype
CcC 290(23.7%) 141(22.8%) 149(24.5%)
CT 639(52.1%) 322(52.1%) 317(52.1%)
TT 297(24.2%) 155(25.1%) 142(23.4%)
GNB3 allele
C 1219(49.7%) 604(48.9%) 615(50.6%)
T 1233(50.3%) 632(51.1%) 601(49.4%)

Figure 8. Distribution of GNB3 polymorphism

_37_

Collection @ sungshin



Table 5. The relative frequencies of common alleles of the gene locus

according GNB3 of this study comparing the others.

Populations n C T CC CT TT

Korean " 1449  0.535 0.465 349 751 349
this study 2 1226  0.497 0.503 290 639 297
Kang [671° 122 0.549 0.451 39 56 27
Kang[57] Y 101 0.558 0.442 20 56 25

Japanese[64] ” 806 0.510  0.490 232 359 215

Caucasians[65] © 341 0.709  0.291 170 144 27

Italy[66] " 461 0.701  0.299 221 205 35

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

2) This study

3) Kang et al, Korean Journal of Sport Science 2006,17(1)1-8

4) Rhee Hun Kang et al, Neuropsychobiology 2007;56:1-5

5) Jun Nakura et al, Bhichemical and Biophysical Research
Communications 316(2004)744-748

6) Goetz F et al, Cancer Epidemiol Biomarkers Prev
2008;17(11) November 2008

7) SIRI HAUGE OPDAL, Acta Paediatrica, 2006;98:1129-1132
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2. AF AR HER] Fo] g E4

D ¥gE 34 7)Eed g 9 54

B AT gidAE HEE AA J|E 7R s A vgE (O
Obesity index), A|ZA=A$F(BMI: Body mass index), Z# %4 (RI: Ré
hrer index)e] w& H|gHE E73tg 2w, H|gtEe wE dutEAL Table
6l e}

HIREE 120% mIRbs A2, 120% ©]3< vIwte 2 Aojste] uwt o F-9 A
el w}E AnbAQ AL dolet ool A AF, BMIL A5, &4,
g4, TC, TG, LDL-c, TG/HDL ratio ‘#el7} ojolie} fejHgoz Eo
o, HlgtolFo] HAAolFoA R} FoF ez A eyl

20073 "l 3ol sEs|oA] iy 7| FUAE wE dxdd BMIe W
B47t 85ME S wukS AA, 85-95WM B FE FHAF, 95 ESF

o] & vgte g EF{3E. v, 74, ¥iwtE, BMIL RI, &4, ¥
¢, TC, TG, LDL-c , TG/HDLE Wopr}l el i} feHos £/
vebsk L, HiglelFo] A AolFel R foHes EA eyl

RI7} 140kg/cm®X10” o] 49l A$ n|wte g EF39S o, gAxs A3
7 AFE ol&se] FdFr] LeotEe Hlw HAAH ALH = HHAFR
hrer index : RDE #4343t #A4L A4 140 vigks A, 140 °]
Aa vgter BRddd. ddAE 7, 54, vwE, BML RI Y&
49, 8¢, TC, TG, LDL-c , TG/HDL% H|gto}gFo] AAolFolA R}
Fogog &/ JYelygy, HDL-c & AAolEo] HutolFo A e} 2
Ho2 EA deith. 371A vk dA o] o E dwtEA A dolel oo}
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oA A%, BMIL, #3A4%, sl €d, €8¢, TC, TG, LDL, TG/HDL ratio
dolrl ojotrr} fejHer xow, unlolFo]l HAolFerel feojxeo
2 =4 debgd

16-17A41 Ate]o] ¥ ste] Fubd Mlwk AFAd 457, ¥ o]l ge 274
o] AR A2dE dEFeE T AdFeA R FH2HE, ¥ FAAY,
LDLZH 28 &2 vt A foH 2z 4 vekew, HDL 29 24
2 vlgtFel A AAFe vd ol sAl BA vebgeH3l
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Table 6. The gender difference on the anthropometrics according to obesity indices.

Boy Girl
Ol Normal Obesity Normal Obesity p-valu p-valu
(n=522) (n=111) (n=550) (n=76) e ?2) e 3
Height (cm) 132.5+5.6" 134.66.3 % 131.8+5.6° 132.5+5.4° 0.000  0.000
Weight (kg) 30.4+5.0 42.2+7.7%% 29.3+4.8" 38.4+5.7 ¥ 0.000  0.000
oI (%) 99.8+10.0% 132.3+12.2%x% 100.2+9.9° 129.6+9.2 s 0.000  0.000
BMI (kg/m”) 17.2+1.9 23.1+2,6%xF 16.8+1.8" 21.8+1.9%x¥ 0.000  0.000
RI (kg/cm®X10)  130.2+13.1° 172+£16.5%F 127.5+12.6 164.3+11.7%x% 0.000  0.000
wWC (cm) 58.6+6.0" 71.6+7.8%% 56.3+5.4 66.6+5.6 5% 0.000  0.000
SBP (mmHg) 109.0+16.0° 118.7+18.8%x% 107.1+16.1° 114.3+17.5 %% 0.000  0.000
DBP (mmHg) 69.5+13.3" 75.6+13.5 %% 69+13.2 73.9+12.2 s 0.000  0.000
BMI
Height (cm) 132.1+5.4° 136.1+6.1%% 131.4+5.5 134.8+5.3 s 0.000  0.000
Weight (kg) 30.1+4.5" 43.147.1 %% 28.9+4.3" 39.5+4,8C ¥ 0.000  0.000
oI (%) 99.7+10.1° 130.7+13.0%x% 99.9+9.9° 126.9+10.20=% 0.000  0.000
BMI (kg/m?) 17.2+1.8 23.2+2. 4% ¥ 16.7+1.7° 21.7+1.7%x% 0.000  0.000
RI (kg/cm®X10")  130.0+13.3" 170.3+16.7% =% 127.1+12.6* 160.8+13.0%x% 0.000  0.000
wWC (cm) 58.3+5.7 71.9+7.3%x% 55.9+5.0° 67.2+4.7 % 0.000  0.000
SBP (mmHg) 108.5+15.6* 120.3£19.1%x% 106.7+15.7* 115.3+18.9 % 0.000  0.000
DBP (mmHg) 69.1+13.0° 76.9+14.0%x% 68.7+12.9° 74.6+13.6 ¥ 0.000  0.000
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Boy Girl

RI Normal Obesity Normal Obesity

(n=403) (n=230) (n=449) (n=178)

Height (cm) 132.245.5" 133.9+6.2 s 131.8+5.6" 132+5.6
Weight  —thpr———294*——387+7 3% 28.4+4.4° 35.6+5.5 %
oI (%) 95.8+7.5 122.4+13%=% 97+7.9" 120.9+10%xF

a

2 b d

20.3+1.9%=%

RI (kg/cm®X10°)  124.8+9.6"  159.7+16.7%x¥ 123.3+9.9° 153.8+12.2%x%
wC (cm) 56.8+5.1" 67.8+7.3%xF 55+4.7° 63.8+5.7 ¥
SBP tmmits) 168515:8° 5181 161552 112.8+17.7 %%
DBP (mmHg) 69+13.3" 73.3+13.5 ¥ 68+12.8 73.5+13.3 5

1) Mean+SD, NS; no significance, *; p<0.05, **; p<0.01,

P-value?; normal vs obesity,

P=x q]nnq)‘ 4 grnnp

OI; obesity index, BMI; body mass index, RI; r hrer index, WC; waist circumference,
S/(D)BP : systolic/diastolic blood pressure
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7 QAT A HRE BT

2 dF giAx JgAze] vlwrE (Ol:Obesity index), #Z2%x2] 4 (BMI:
Body mass index), ###4 (RI:Rohrer index)o] w& H]9t ¥ X%+ Fig
98} 2t O} 120% °]4< A% wiwte= ER3sds o, A4 d2=9
vk X7} 14.8%, dellA e 17.5%2 12.1%3 o ololA] Hr} =& Ao
= yehg. 20079 % o LotEE oA Aeg 9-1041¢ BMI 85th ©]
AL vgted RS W, AA dAze] vk £E7} 16.6%, ol A=
18.6%2 14.5%2 dofeA R} EL ZeFE ey, R}
140kg/cm’X107 o] 4l A4 wwto g BF39& o, AA A ww

E7} 32.4%, dolel A 36.3% 2 28.4%9%1 ool Hr} =& o= e
grh. 37kA] diwk #Ae] o8] wigk BEXE EFI A, dolellA oo}
v 3 E=A vebgcl. =3 RI, BMI, O &4 2 8% BIXE7 &4 Jebyg
}.
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Figure 9. Distribution of variables related obesity indices
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2) WlRE DA Fo] BE Yoty 54

2 A3 gidx dAdze] #EkE (O Obesity index), #2%x2] 4 (BMI:
Body mass index), 224 (RI: Rohrer index)e] w& 37}z uv]w @4
of os] xAFAHAAA}, AEAFH AA= Table 79 ebd).

Bt Eo] wiEt x| A@FAAQze] SAS A RW, vgtolgo] A FolFl H]
3l TC, TG, HDL-c ,LDL-c, TG/HDL &3] B¥ foH o= x4 eyt
ou], dolg} ojelE vl & W TC, TG, LDL-c 3]+ vlwtedelol A =
Al Ydebg e, HDL-¢ $3& oo} viglelgoA fojzoz A ey
wt2tA TG/HDL & ulgteele]A] frojzex A ety AdgdAAql
2 FBS, Insulin, HOMA-IR2 ®|vbdole A fFolH o A vetstc. A
Ag A we AJAAAY] SAS AsEd, TC, TG, TG/HDL,
LDL-c |7} vlqt oJelo A feo)Hod =4 velyth. HDL-cd A%+
Hlgk ojolox feHoer s WA delyd. dEAAAAAE FBS,
Insulin, HOMA-IRZ H|wtejole ] fro]H oz A velyct. x5
ule} 2 AFAAAe] EAE AHEH, TC, TG, TG/HDL, LDL-c §x]7}
Hl gk ojolo] A froF e EA Yely, HDL-c & Hlw ooloA
jH o b B desdc. d€d FH JdANAHE FBS ¢ HOMA-IR
ol A wlgt Folel A FolHew sb4 A vebytcl.

%, 37kA] wigtRAe s xA#A#AJIAE TC, TG, HDL-c¢ ,LDL-c,
TG/HDL &3 BF fodoz EA Jegen], dolsl oolg nlx JP&
W TC, TG, LDL-c #x+= Hlgte]eleA A vetkeyd, HDL-¢ F3<
of o} nlwtolF el A frejH o A vtebygr). webd TG/HDL & M| whe] o}
A frodez A dedt. @54 vgk TS AR 3 AT
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A gt SBPeE 938 AR S e, ol Z¥ ¢ TS 1.54
EQdds 237 Jebgdo57]. £ QFelA = ngk #d 229 foHA 4
< Jeidz B 4 9l

AdedFHAAe] AS vnE, A F v EFNA+= FBS, Insulin,
HOMA-IRZ Hlgbgdole A Fojxez A detyc. ALF 259 o
vl uk £ FBS, Insulin, HOMA-IRE H]ukojolo A fojF oz =7
vhebgeh
TREY A3 WAV e Ad8LE e MR T8 A

dF, F49, 28} Tol AZHL JdEY o] Al JA 2AF FAME Xo}
AFFel QoA 7 EA7E He A AP Fo|HB7,88]. Lobrld ¥EF
A AR ] o] A& Bl AS Adde] =HAE weE AP Fo] AL €

LY A5l FobA, 2@ 2 24

E2E 3%

m{m
L

E

¥ F Visfatin 5+ A9 WA W=t 2 AAAAE Bon, vt
A 2

23 ZFxY mouseR DA AR dEFd vld F visfatin =7}

=3 Y AR visfatin &t o] @3ki[84]. Adiponectin® A WA x o] 2] 3
A EujEo] A SK FHIA EAEE ABAN LS| diAdR el 7
FAE AL FEF AL $H92,93]. A WA EANA HHHE EELF
Hgk A EFJ=s 4% 4= e AFAgdAs #Es AF gL
Al = F7HgeH94]
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Table 7. The gender difference on the lipid profiles and insulin resistance related

obesity indices.

according to

Boy Girl
Ol Normal Obesity Normal Obesity P-value P-value
(n=522) (n=111) (n=550) (n=76) 2) 3)
Lipid profiles
TC (mg/dL) 172.3+30.9" 178.7+30.5 =% 176.2+30.8% 185.1+31.5%#F 0.000 0.000
TG (mg/dL) 65.8+32.5" 91.7+56.2 %% 77.5+38° 104.6+62.1%=F 0.000 0.000
HDL (mg/dL) 58+10.3° 52.2+9. 1 #x¥ 55.9+10.3° 50.3+8.3%#F 0.000 0.000
TG/HDL 3.0+0.6" 3.5+0.8=¥ 3.2+0.7" 3.8+0.9%F 0.000 0.000
LDL  (mg/dL) 101.2+28.4° 108.2+27.7 %x¥F 104.6+28.6™ 113.9+28.3 % 0.000 0.000
Insulin resistance related profiles
FBS (mg/dL) 77.5+11.1% 81.6+15.17+=% 76.9+10.1° 78.7+9.6%+F 0.000 0.000
Insulin (uU/mL) 6.7£6.4" 9.7+6.8"xx¥ 6.8+5.4" 10.9+10.1=¥ 0.000 0.000
HOMA-IR 1.3+1.3° 2.0+1.5"xF 1.3+1.1% 2.1+2 5% 0.000 0.000
visfatin 11.4:6.2 12+6.5" 9.8+6.1° 11.1+:6™ 0.015 0.001
Boy Girl
BMI Normal Obesity Normal Obesity P-value P-value
(n=522) (n=111) (n=550) (n=76) 2) 3)
Lipid profiles
TC (mg/dL) 172.2+30.9a 178.7+30.4b# ¥ 175.6+30.8ab 187.1+30.6c#*¥ 0.000 0.000
TG (mg/dL) 65.8£32.7a 90.5+54.7c**¥ 76.6x37.4b 79.3+£10.9d#+¥ 0.000 0.000
HDL (mg/dL) 58.0+10.3d 52.4+9.5b# ¥ 56.0+10.3c 50.5+8.1a%#¥ 0.000 0.000
TG/HDL 3.1+0.6a 3.5+0.7c*#¥ 3.2+0.7b 3.8+0.8d##¥ 0.000 0.000
LDL (mg/dL) 101.1+28.3a 108.2+28.0b* % 104.0+28.6ab 115.5+27.6¢c#=+¥ 0.000 0.000
Insulin resistance related profiles
FBS (mg/dL) 77.6+x11.3a 80.9+14.7b#x*¥ 76.8+9.9a 79.3£10.9b##¥ 0.000 0.000
Insulin  (uU/mL) 6.7+6.5a 9.4+6.4b#*¥ 6.7+5.4a 11.2+9.4c#=¥ 0.000 0.000
HOMA-IR 1.3+1.4a 1.9+1.4b%*¥ 1.3+1.1a 2.2+1.9c##F 0.000 0.000
visfatin 11.2+6.5b 12.1+6.2b 9.846.1a 10.9+6.0ab 0.008 0.001
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Boy Girl
p-vale p-valu

RI Normal Obesity Normal Obesity

(n=403) (n=230) (n=448) (n=178) 2 3
TC (mg/dL) 172.6+30.2* 174.9+32° 174.7+31.1° 183.7+29.8"xx¥ 0.000 0.000
TG (mg/dL) 64.0£29.47 81.6£49.7 F 74.2+34.3" 97.5455.1%F 0.000 0.000
HDL (mg/dL) 58.5+10.3¢ 54.3+10 =% 56.4+10.2° 52.2+9.5%xF 0.000 0.000
FeAHDE 3-0+0-6" 3308w 3oyt 3.6+0.8%xF 0.000 0.000
LDL (mg/dL) 101.3+27.6a 104.2+29.6a 103.2+28.8a 112+27.6b**¥ 0.000 0.000
FBS (mg/dL) 77.2+11.2° 79.9+13.1%xF 76.6+9.9% 78.5+10.4 =% 0.000 0.000
Tnsulin wU/mL) 6.175.8 U IT7.2"+F 6.575.3 9.4+8.1 sk 0.000 0.000
HOMA-IR 1.2+1.2° 1.8+1.5 =% 1.2+1.1* 1.8+1.7% =% 0.000 0.000
visfatin 11.2+6.5b 12.1£6.1b 9.5+5.9a 10.9+6.3ab=* 0.007 0.000

1) Mean+SD, NS; no significance, *; p<0.05, **; p<0.01,
2) MeanzSE; adjusted by energy, T ;5 p<0.0o, ¥ ; p<0.01
P-value ?; normal vs obesity,

- T
T vaiue > 4 group
OL; obesity index, BMI;

body mass index, RI; r hrer

index, TC; total colesterol, TG; triglyceride, HI]
D s fasti
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3 MWE B4 AFo) BE JAAS] Y54

olst ole] mmbEe] oF Fekase] BEE Table 8 3 2. W4 A
AA FEF, A, Q, ofd, TaAl2HE, DHRESA TR A3 o] ]
W obBol A obEel Wl FeHOT wA vhehyich wu, AEY o
WA 24 Sude] v, 484 A3t B Awel w), weh Cel
AFe A4 olFo] MW ofFel wdl felHen A e,
ololal Sl AAFE MW obFo] FA obFel Ha frelHoz ¥
whel, ool e fol=l Abolzh vhehbAl skskeh. ool Al MEh B6
s} HIERIC AR AR obFo] WA obFel Wld FelHo ¥A 1}
Ehd e, ol ME FelHel Abolzh vhehbx sksteh.
HjEbolE oA ol $FEE wWol AT U B ALFE AA FHAE A
=@ A4S AL obFol el HwolFelA BiFHA
R A4E e Aoz dehge wlwelEASS TARA Y B5EHE
¥e 24e AsA[9596], Wl A, AxTel 7]

57 B3 gRolt Aol FHH S4d 55} ¥& AR RISHT

5
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Table 8. The gender difference on the nutrient intake according to obesity indices.

Boys Girls P-value P-value
Ol Normal Obesity Normal Obesity 2) 3)
(n=522) (n=111) (n=551) (n=76)
Energy (kcal)  1698.6+394.6 1697.7£354.2° 1537.9£359.3° 1523.8+328.0° NS 0.000
CHO (g) 231.3+23.4° 227.8+22.57 211.2+20.9° 208.3+23.3° NS 0.000
Protein (g) 69.4:8.8" 71.0+8.8"x 62.5£9.4" 63.7£11.5 0.015 0.000
Fat (g) 57.5+9.5" 58.0+9.3" 51.5+8.8" 52.8+9.07 0.006 0.000
Na(mg) 3703.6784.9" 3764.0:821.9" 3422.9+752.1° 3494.2£753.5" 0.031 0.000
K( mg) 2457.1+485.2" 2428.0+569.6" 2222.2+438.0° 2233.7+449.7° NS 0.000
Na/K ratio 1.5+0.4 1.6£0.3 1.6£0.4 1.6+0.4 NS NS
Boys Girls P-value P-value
BMI Normal Obesity Normal Obesity 2) 3)
(n=515) (n=118) (n=536) (n=91)
Energy (kcal)  1690.4+391.9” 1733.7£367.5" 1532.5£360.5" 1558.0£325.2° 0.02 0.000
CHO (g) 231.2+23.2° 228.5+23.5° 211.5+20.7 207.1£23.7% NS 0.000
Protein (g) 69.5:8.8° 70.8+8.8° 62.2£9.2" 65.1+11.7%x 0.000 0.000
Fat (g) 57.6+9.4" 57.69.8" 51.5+8.8" 52.7£9.0° 0.046 0.000
Na(mg) 3710.7£776.1" 3729.5+857.2" 3422.2+751.2° 3486.6759.0° NS 0.000
K( mg) 2462.1+484.0° 2408.0+568.0" 2217.9+436.9° 2257.1+452.7° NS 0.000
Na/K ratio 1.5£0.3 1.6£0.4 1.60.4 1.6+0.4 NS NS
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RI

Normal
(n=403)

Boys

Obesity
(n=230)

Normal
(n=449)

Girls

Obesity
(n=178)

Energy t(kcal)

T676.65365.2°

T736.87422.0F

T541.3T357.5°

1523.4+350.9°

CHO(g) 232.2423.3° 227.9+22.9 % 211.6+21.3" 209.0+21.1%
Protein_(g) 69.4:8.6" 70.2+9.2" 62.2+9.5" 63.7+10.1%
Fat (g) 57.0+9.5" 58.5+9.4% 51.4£9.0° 52.3+3.4
Na (mg) 3724.1+777.8" 3696.9+815.6" 3426.0+763.7° 3445.5+723.7°
It 2454-5+472-7> 2447-6+547-4> 2222 6442652 2226.0+470.6"
Na/K ratio 1.6=0.4 1.50.3 1.60.3 1.6+0.6

1) MeantSE; energy adjusted nutrient,

NS no cignifir‘anr‘p %5 p(ﬂ 05 seses p(ﬂ 01

P-value ?; normal vs obesity,

hay 1 3. 4
T —vame > 4group

OI; obesity index, BMI; body mass index, RI; r hrer index
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P-value
2)
0.022

NS

0.017

0.000

NS

NS

NS

P-value

3)
0.000

0.000

0.000

0.000

0.000

0.000

NS



4) ¥|9kz] 9] w2 HDL size phenotypes

7F. A 22 E 2]l A (HDL) subtypes 3%

) 4#te] HDL(High density lipoprotein) Z# 28 E9 %9 HDL
particle size ¥ portion®] A¥e] & ¥ EX+= Table 9 33 #Z}. HDL &
H2HE TE= FA ol 58.5£10.7mg/dL, dAe] 52.8£10.3 mg/dLE FA
A o FHew 4t
HDL subtypedl A= #9235l zte]7} vepbx] ¢kskch. HDL peak size®
Golrl ¥ =3 2a, 2b, 3a9 portionE ZA velykcl. vbH ool peak

size7} dotrt} 2k, 3b,3ce] portiono] Bkt

Al Yo ZH2EHES BWol FHFL YA sizert 23 LESL F
< HDL2a¢} 2bt Z 23 A9 d& FA2HES o= o] FAAFE 8
P2 BL4E o ZP2yE S 7| A AYPHT g Ao B
4 9ok W R 3a, 3b, 3cE Ul Fel FHZHE B 9He] A

wd

£0] EolA sizew FX LEIF EL YR o]Fo] 23,bE AFHHA I F

Y 2H S 7)Ao o] &o] HE ok, 227 W&o 39 portiono] =t}
< AL "A%g HDLe] goe AL s, 2L 2 AdA ez 77
7} & HDL 29] portion®] HAX|A HEZ o FH2HE FFo] L&

o

| FolxA] ek AS vt £ A7 A A= doledl4 HDL 2
9] portion°] ¢ eolrc} Weki, ool= HDL 3¢ portion°] ‘Felrrc} @k},

2%7] W& HDL 2¢] portion°] ¥ Welelx HDLEHZHES FE7}
X AL 29T Z2AA Ao, o) F AASE dolyl ool et o
Tz E FV)Ae]l 2 AYHI JobkE e & F A
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Table 9. Distribution of HDL peak size and subtype on gender.

. P-value
HDL subfracti Total Boys(%) Girls( %) (3
subfraction vs
(n=60) (n=27) (n=33)
%)
HDL-c (mg/dL) 56.1+10.3 57.0£10.4 55.2+10.2 0.000
Peak size (nm) 9.7+1.1 9.8'£1.0 9.5+1.2 NS
HDL2b (%) 35.2+3.4 35.5+3.2 34.9+3.6 NS
HDL2a (%) 20.7+1.1 21.1+£1.2 20.4+1.1 0.021% %
HDL3a (%) 16.7+1.1 16.9+1.1 16.5£1.0 NS
HDL3b (%) 11.8+1.1 11.6+1.2 11.9+1.0 NS
HDL3c (%) 15.7£2.5 14.9+2.2 16.3£2.5 0.024% %

1) MeantSD , NS : No Significance

t adjusted by energy, ¥ adjusted by

Collection @ sungshin

TG , HDL ratio
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Y. et #A4 7]Fo] ©E HDL peak size 2 subtype 53

2 a3 dgAzte] HlwkE (OL:Obesity index), A& =%z $(BMI: Body
mass index), # x4 (RIE:Rshrer index)e] w& uv|wtAA & 3o HDL
peak size ¥¥+ Figure 103 #Zt}.

Peak size = sample size x ratio of sample®] F2A]& o] &3l =ZZ 7

WA &4 7}s st} peak sizet particle size?] WEJ} MR & X&
oJu) e}, okS figure 10& w7} 7|2 OI, BMI, Rl =&t v wks} QA
Zo A9 peak size BEE ZAst ). OI, RI, BMIoIA] H]ulto}Se| A A4
ol W& peak size7} FreJFH o2 A vpebykr}.

peak size

12 | |

n=0.000

10

01=12( RI=140 BMI=85th

BNormal " QObesity

Figure 10. Distribution Peak size by Obesity index
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A zte] H]wEE (OI:Obesity index), #| & %2] $(BMI: Body mass index),
# Y24 (RI:Rohrer index)d] w& v]|wrHAE 3ty HDL peak size ¢
subtype?] A& Table 103} #Zt}.

OI7} 120% ©]4<Ql 7% vigte s F/H39S o, AAotsa v vkols A
Peak sizex= 9322 HlulolF oA A Yelyki, HDL 2b portion< H]
ghopF ol A Aol FolH ez vA yelwch. HDL 3b9 portiona H]
gtolFelA] A ZotFHel FelHe® A eyt 28y HDL 2a, HDL
3a, HDL 3c®| portion2 #9& A% & & & $ddch 20073 =% of
g Lot oA AFF 9-1042] BMI 85th o] &< wwtez E{F3AE
), Peak size, HDL 2bel| 4] = H]qto}5o] A Aol5 AR} size @ portion
olfre)F e A yelyttl. HDL 3ce Hlgtolso] AHAolsolA H 9
Aoz &7 vehygth. R} 140kg/cm’X107 o] 49l A$ nigtez F-5aigl
< 9|, peak size, HDL 2b+ H|4lo}5o] AAolF oA KB} size? portion©]
SA Yels3, HDL 3ce ¥l%tel§e] portiono] frej& o= o A detyt
t}. 37}#] wl9k FA ] 2]3 HDL peak size @ subtypeEe ZA3}, Ol
BMI, RI®|4 H]gle}E& HDL peak size, HDL 2b9] size® portione

3, HDL 3c9 portion2 =< ¢ & I}
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Table 10. Distribution of HDL peak size and subtype according to obesity indices.

Boys Girls
oI Normal Obesity Normal Obesity P-value P-value
(n=15) (n=12) (n=22) (n=11) 2) 3)
peak
. 10.3+0.2b 9.2+0.2a#=t 10.0£0.2b 8.7£0.3ax=t 0.000 0.001
size(nm)
HDL2b(%) 36.4+0.8b 34.5+0.9a 35.71£0.7b 33.2%1.0a 0.018 0.031
HDL2a(%) 20.8++0.3ab 21.5+0.3b 20.5%.2a 20.3+0.3a NS 0.027
HDL3a(%) 16.510.3 17.3+0.3 16.410.2 16.6+0.3 NS NS
HDL3b(%) 11.410.3 12.0+0.3 11.7+£0.2 12.4+0.3 0.032 NS
HDL3c(%) 15.0+0.5a 14.8+0.6a 15.7+0.5a 17.6£0.7b* NS 0.008
Boys Girls
BMI Normal Obesity Normal Obesity P-value P-value
(n=15) (n=12) (n=22) (n=11) 2) 3
peak
. 10.4+0.2b 9.1+£0.3#*T a 9.9+0.2b 8.9+0.3*a 0.000 0.002
size(nm)
HDL2b(%) 36.5+0.9 34.3£1.0 35.5%0.8 33.8+1.0 0.032 NS
HDL2a(%) 21.0+£0.3b 21.2+0.4b 20.6+0.2ab 20.1+0.3a NS 0.038
HDL3a(%) 16.6+0.3 17.1+0.3 16.510.2 16.4+0.3 NS NS
HDL3b(%) 11.4+0.3 11.9+0.4 11.7+0.2 12.2+0.3 NS NS
HDL3c(%) 14.4+0.5a 15.5+0.6ab 15.7£0.5b 17.5£0.7%b 0.001 0.003
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Boys Girls
RI Normal Obesity Normal Obesity
(n=15) (n=12) (n=17) (n=16)
sifzi:\ 10.4+0.2b 9.1+0.3axx+ 10.10.3b 9.0+0.3a%
HDL2b(%) 36.5+0.9b 34.3+1.0ab 36.2+0.8b 33.5+0.9a*
HDL2a(%) 21.0£0.3 21.2+0.4 20.5£0.3 20.3£0.3
HDL3a(%) 16.6+0.3 17.1+0.4 16.5+0.3 16.5+0.3
HDL3b(%) 11.4+0.3 11.9+0.4 11.7+0.2 12.1+0.3
HDT3¢c(%) 27052 15-5F0.6ab 15270762 17.6+0.6b=x*

1) Mean * SE; Adjusted by ernergy

p-value 2) ; Normal vs Obesity

p-value 3) ; 4 group

v p~value <U.Uo adjusted by HDL
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P-value
2)

0.000

0.004
NS
NS
NS

0.000

P-value
3)

0.001

0.04
NS
NS
NS

0.000



3. A7 dgRe] GEF 4 FAA
) HEE B 9w 54

3] YEF A FE 3EAFE Uyl A UEF, T HEF, I UE
F AATLLE At ol Na 3E8I4E UFrdE w, <3.33mg ,
3.33-3.97mg, >3.97mg °J°l= <3.09mg, 3.09-3.69mg, >3.69mgo 2 1}
oIz 3, YEF AF e A o2 dukAe AL Table 118 2t}
wolelA TC, HDL-¢, LDL-¢c, ALT, 3%¥%, HOMA-IReIA ¢35}
zto] & B9lth. TC, LDL-c® A% 2 JEF A3 A YEF AL,
F UEF AATEA fdsA =93, A€ AFR FR AR
HOMA-IRZ & HEF AF Tl o& T vl& #olstA =t HDL-c
o] A% A YEF AFAT F UEET, &L YEFTETG =9t} ool A
o]g7] ¥k, LDL-colA FeldtAl ztelE Hich o|7] L F HEF
AF Tl A UEF AAL, L HYEF AL v fode=z
LDL-c2 # HYEF AL I HEF AT T HEF AL vl
FrelstAl = gkeh.

‘..J

fu i

al
al
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Table 11. The gender difference on the anthropomety, lipid related profile, insulin resistance

related profile according to sodium intakes.

Boys Girls
. p-value p-value
Na intakes (<3.33) (3.33-3.97) (>3.97) (<3.09) (3.09-3.69) (>3.69) 2) 3)
(n=211) (n=211) (n=211) (n=209) (n=209) (n=209)
Anthropometrics
Heigh(cm) 133.1+5.7 ¥ 132.8+5.5 132.7+6.1 131.8+5.7 132.1+5.6 131.6+5.5 NS 0.001
Weight(kg) 32.2+5.9 32.8£7.6 32.5+7.9 30.2+5.6 30.9+5.8 30.3£5.8 NS 0.000
Obesity (%) 30.9£3.9 30.6+3.8 30.7+4.2 103.1+12.4 104.8+14.2 103.5+14.5 NS NS
BMI(kg/m?) 18.1+2.6 18.5+3.3 18.3+3.2 17.3+2.3 17.6£2.5 17.4+2.5 NS 0.000
RI(kg/cm?X10") 136.2+18.7 138.9+22.7 137.4+21.5 131.1+15.9 133£17.9 131.9£18.1 NS 0.000
WC(cm) 60.6+7.2 61.5+8.6 60.4+8.1 57.4+6.3 57.7+6.7 57.4+6.1 NS 0.000
SBP(mmHg) 110.6+17 110.7+16.6 110.6+17.1 107.3+16.7 108.8+17.6 107.7+14.9 NS 0.00.
DBP(mmHg) 70.3+13.7 70.6+£12.9 70.8+14 68.2+13.7a 70.6+£13.6b 69.9+12ab=* 0.027 0.034
Lipid profiles
TC(mg/dL) 170.7+31.7a  173+31.8ab 176.6+28.9b* 179.3+30.7 174.5+29.1 177.9+32.9 NS 0.005
TG(mg/dL) 70.3+43.6 72.1+41.7 68.8+30.2 83.3£42.2 78.8+46.1 80.2+39.2 NS 0.000
HDL(mg/dL) 58.1£10.7b  56.7+10.2ab 56.1+10a%* 55.7+10.9 55.4+9.6 54.5+£10.1 NS 0.000
LDL(mg/dL) 98.5+27.9a  101.9+29.5a 106.8+27.1b#** 106.9+28.5b 102.8+26.4a 107.3+31b=* 0.042 0.000
TG/HDL 1.3+1 1.4+1.1 1.3+0.8 1.6+1.1 1.5+1.1 1.6=1 NS 0.000
AST(U/L) 25.7£5.6 25.6+5.9 25.7+5.2 24.8+5.2 24.3+5.2 24.7+5.4 NS NS
ALT(U/L) 23.7+9ab 24.3+10.5b 22.8+7.6ax* 21.4+6.2 22.3+7.7 21.4+7.3 NS 0.000
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Boys Girls
Na intakes (<3.33) (3.33-3.97) (>3.97) (<3.09) (3.09-3.69)
(n=211) (n=211) (n=211) (n=209) (n=209)
Insulin resistance related profiles
FBS 78.3+x12.4ab 79.3+13.3b 77+10a* 77.9£10 77.2+10.3
insulin(uU/mL) 6.6+6.6 7.7£7.1 7.3+6.1 7.8+8.3 7£5.2
. L L 1.4+1.3ab L .
HOMA=IR 1.3¥1.3a 1.551.5b T.551.7 T.4=%1.1
*
Biomarkers
visfatin(ng/ml) 11.3+6.3 11.4+6.9 12.3£5.7 10+6.2 10.4+6.6

1) Mean * SE; Adjusted by energy
NS ;5 No significance
p-value 2) ; Na intake

p-value 3) ; 6 group
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(>3.69)
(n=209)

76.3£9.8

7.2+4.9

1.4+1

10.1+5.4

p-value
2)

0.008
NS

NS

NS

p-valu
3)

0.000
NS

NS

NS



=i

2) GEF A JF=

Gole} oJote] G EF AF el T AL EEE Table 125 2. dj A=A
o] Ade] wE dgi AHIALFL Table 373 Zrh U FFHFS o}
1698.4+387.7kcal, *°}1536.2:355.6kcal 2 FolelA] feJHog =o A3
5 Yehdd UAE W dFL2e B53tE AT Fol230.7423.2g,
o] 0}210.8+21.2g2 2 doprt freA o2 wo] A Gd AAFE ¢
o} 69.7+8.8g, 9J°}62.8:16.9g2 2 A ol v W HHFSE Rl
A H e ol 57.6:9.5g, 9o} 51.2:8.9g ARt} frolH o o @
AL vetygd. YEFS A9 25 HAFE 47 dopyt Hofe AR
o B& ZAed ey JEFEH 2§ vld JdojA L dolst oo} 7He
freZQl ztelsb ezl ¢ksitt. Aubd o o dare] g HFHF 9l
o] A, do}r} oJole] Hla felHod 2 LR e, AWe] HolE &
T 99t

Na#} Ko #], vo]obxl A=z} Vitamin EAH 3 dolsl oo} Apo] oA

oM AolE B T 4 sl
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Table 12. Comparison of nutrient intake according to sodium intakes by gender

Boys Girls
(<3.33) (3.33-3.97) (>3.97) (<3.09) (3.09-3.69) (>3.69) P";)‘I“e p";’)ﬂ“e
(n=211) (n=211) (n=211) (n=209) (n=209) (n=209)

Fhergy 17063 +444.3ab  1666.2 +364.9a  1722.8 :345.6b 15414 £366.0 15121 +379.1 1555.1 £318.3 0.006 0.000
CHO(g) 231.1+26.1 231.322.2 229.5+21.2 211.6+23.4ab 212.0+20.4b 208.9+19.7ax NS 0.000
I’r;’;‘;i“ 65.8+8.6a 69.8+7.7b 73.5:8.5¢ #x 60.1+12.0a 62.8+8.8b 65.0+6.9¢c *x 0.000 0.000
fat(g) 58.8+10.1a 56.8+8.8a 57.39.3b == 52.3+8.6b 50.7+8.4a 52.0+9.3b* 0.000 0.000
Na(mg) 2894.8+322.9a 3647.5:191.5b  4600.4 £526.4c+*  2652.1 +336.2a  3378.6 £173.6b  4264.0 +501.0c#* 0.004 0.000
Na/K 1.3+0.3a 1.6+0.3b 1.8+0.3c#+ 1.4:0.3a 1.6+0.5b 1.8+0.3c#x 0.000 0.000
Fiber(g) 13.4+2.8a 15.242.7b 17.5+3.3c#+ 12.0+2.9a 13.942.7b 16.1+3.0c #* 0.000 0.000
Ca(mg) 558.0+151.3a 603.6 +168.8b  641.8 £166.9c**  509.7 £164.9a 532.1+140.0b 591.6 +158.9c#* 0.018 0.000
ﬁ;ﬁ;‘)“ 13.043.0a 13.743.1b 14.5+3.4c%s 13.2+3.2a 14.1+2.8b 14.6+2.8c%# 0.000 0.000
let;) 80.3:45.9a 83.9:39.4a 94.6+52.1b#+ 75.2:45.7a 82.7+43.5b 94.5+46.7c*+ 0.000 0.000
X;g% 13.7+4.0a 14.8+3.7h 17.0+5.0c%+ 12.4+3.5a 13.4+3.9b 15.7+4.0cw% 0.000 0.000
Fg}g}e 214.9+76.6a 236.661.5b 298.8+89.0cx* 190.5+65.4a 224.4+71.1b 278.1+92.0c#x 0.000 0.000

1) Mean * SE; Adjusted by energy

NS ;5 No significance

p-value 2) ; Na intake

p-value 3) ; 6 group
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4. A7 W@Ae] GNB3 fA4 34+ 2234
1) GNB3 37 o349 dat 54

GNB3 Az} Ao w2} AAz A6t EA3 dF A3z x5
EAL Table 139 2t} AA AR A C allele 49.7%, T allele 50.3%
o] X E ey, dolol A 48.9%, 51.1% < olellA 50.6%, 49.4% ¢ &

EAE AFEd, doldA AF, BMI, WC S1A7F T alleledl s C
alleled] Al R} #oJA ez w2 FXE debld. ooldx = AF, BMI,
WC, ALT= C allele 914 T alleledllA] Rt} fojHez & 35 e
Wtk C allele ¢ T alleleE ®lx3t9 S o, 7], A%, BMIL, H|wE, WC,
SBP= ol T alleledl ] #o& 22 A vepyic
A AR AAE AFHEH, C allele?t T allele: Hl2Z3 & @, TGE oo}
T alleledl X frejd o2 A4 vebd dbd, HDL-c2& dol T alleledl A
gFer A detygc. TG/HDLE ool T alleledlX FoJHe=E =4 o
eisdeh. A4E7] oA obFelA FA AW Fx= dolell AR} doleA
I HDL-c Fxl= ¥4 7] o] glo] v &dtrirt A7) ol F A3 = £
qFer BE FA A7} gL2H i g ojw] HDL-co A5 53] do}
ol A ojolrct &9l Fo] AN AAE AR AN EhaL s, A
2 Aol grF o FoE 53 EA M FAALH LDL-co] F&3 St
"otz $§c80]. ey HDL S 282 9T A9 2 doloA] =
dedl, Hl£T dHSS AR I Fubt, F71F T A7l ol
MR} dolo A HDL-c 317} ¥4 vepdr. o]2] g zol= AF A 3}o]
o o3 AU F5 v, oA dolrct FFAHLR 172d A A&V
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7t AFFHBE e A7 A vus Fons] dEd FE & A
o] t}[80,82,83].

d&Ed AIAH AAUAESZ A HEW, FBS, Insulinn, HOMA-IRIAE C
alleleg} T alleledl] w3l #2]& 1 zto] & vebz] ¢kgkeh. vlgkolelA] A=
WL FxzzA A ARIADTS FAF7] A8 AZAA Ehvt SUkEE E
Wol feA WAt FIFE ZHelA A€ AA FHol gxE o F7gHcH98].
Higkel A Al xete] AE FEA o] As, TEF FEA9] Aol FLEA
% F Aste] #AAF 5L F9 Ve RE ol HAEY vigke] 97 o]xpA <l
gustZ o2 oldlE ], nintalA A& AHIA 7AL ABATAA EHHE=
AzLEe] TF ¢ oA Adge FES JAstY dojd AR AL
[991.

Cytokine & <QzE Ay RwW  Visfatine] @A C alleledlA] felH o=z
2 F£AE Ui S ¢ & 9. F Visfatin FEE A A A4
¥ & AJ/AE JeRi. vlglote A FAA e Frlet AUE FH2HE
o] FEe AUddA wRVIAE WA} #Ad-e] o A Ut
[100,101]. ¥ A7 WA AA = F& C allele TellA HAASA F o 3
Ho| gl ¥ 4 AT
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Table 13. The gender difference on the anthropomety, lipid related profile, insulin resistance related

profile according to GNB3 polymorphism.

Total (n=2452) Boys (n=1236) Girls (n=1216) p-value p-value
GNB3 C T C T C T
0=1219)  (=1233)  (n=604) (n=632) (n=615) (n=601) 2 ?
Anthropometrics

Heigh(cm) 132.4+0.2 132.3+0.2 ¥ 132.6+0.2b 133.1£0.2¢ 132.1+0.2b 131.6£0.2a 0.002 0.002
Weight(kg) 31.4+0.2 31.5+0.2 32.0+0.3¢  32.9%0.3d* 30.8+0.2b 30.0+0.2a* 0.000 0.000
Obesity (%) 104.5+0.4 104.7+0.4 104.6+0.7a 106.2+0.6b 104.5+0.6ab 103.1+0.6a 0.022 0.012
BMI(kg/m?) 17.8+0.1 17.9+0.1 18.1+0.1c  18.4+0.1d* 17.6+0.1b 17.2+0.1a* 0.000 0.000

RI(kg/cm*X10) 134.5+0.6 134.8+0.6 136.4£0.9b  138.4+0.8b 132.8+0.7a 131.1£0.7a 0.000 0.000
59.1+0.2 59.2+0.2 60.3+0.3c 61.2+0.3d

WC(cm) 57.9+0.3b 57.0+0.3a* 0.000 0.000
(n=1218) (n=1232) (n=603) (n=631)*

109.0+0.5 109.7+0.5 110.1+0.7¢ 111.4+0.7d 107.9£0.7a 108.0+0.7b

SBP(mmHg) (=1212)  (n=1224) (n=602) (n=626) (n=610) (n=598) 0-000  0.002
69.7+.4 704:04  70.1:0.6 712105 69.4+0.5 69.6:0.5
LBP(mmHg) NS NS
(n=1212) (n=1224) (n=602) (n=626) (n=610) (n=598)
Lipid profiles (n=1217)  (n=1233) (n=604) (n=632) (n=613) (n=601)
TC(mg/dL) 174.8:0.9  175.6:0.9  173.2:1.3  174.2¢1.2 176412  177.2:1.3  0.009 NS
TG(mg/dL) 744512  763:1.2  69.6:1.6a  71.0:1.5a  79.4+1.7b  8L7¢1.7b  0.000  0.000
HDL (mg/dL) 56.1:0.3  56.2:0.3  57.3:0.4b  56.9:0.4b  54.:0.4a 55.4:0.4a  0.000  0.000
LDL (mg/dL) 103.7:0.8  104.2:0.8  102.0:1.2  103.2¢1.1  105.3¢1.2  1055:1.2  0.021 NS
TG/HDL 3.240.0 3.2+0.0 3.1:0.0a  3.120.0a 3.3:0.0b  3.36:0.0b  0.000  0.000
AST(U/L) 95.2:0.2  25.0:0.2  25.6:0.2b  25.6:0.2b  24.8:0.2a  24.3:0.2a  0.000  0.000
ALT(U/L) 228:0.2  224:0.2  23.4:04d  23.6:0.4d  22.3¢0.3p 21.1:0.3a** 0.000  0.000
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Total (n=2452) Boys (n=1236) Girls (n=1216)
p-value p—value

GNB3
C T C T C T 2) 3)
= = = = =615) (n=601)

Insulin resistance

RS TS IS TS 85005 771604 77.0404 NS NS
me (n=1217)  (n=1233)  (n=602)  (n=632)  (n=613)  (n=601)

7.4%0.2 7.1£0.2 7.1£0.3 7.2%£0.3 7.6£0.3 7.1£0.3

insulin(ulJ/ml.) NS NS
(n=1193) (n=1217) (n=588) (n=620) (n=605) (n=597)
1.4+0.0 1.4+0.0 1.4+0.1 1.4+0.1 1.5+0.1 1.4+0.1
HOMA-IR NS NS
(n=1191) (n=1217) (n=588) (n=620) (n=603) (n=597)
Cytokines (n=366) (n=390) (n=165) (n=191) (n=201) (n=199)
vicfﬂﬁn(ng/mn 10.9+0.3 10.9+0.3 12.0+0.5h 11.6+0.52 101+0.4a 10.3+0.4a 0.000 0.002

1) Mean+SE ; Adjusted by energy

p-value 2) ; Boy vs Girl

p-value 3) ; 4 group
p-value ; ** < 0.01 , * <0.05
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2) GNB3 3 3 A oJoki

@A 7 Aok AFH ke BRI E Table 143 o). ovx A=k
< ool A T allele7t C alleledl A B} @& HHAIFS el 4
A H A e evx et #HE Jgx BsE, DA, A FH
t T Aot ek AEA A FEA A HE AHEEE o
£ T allele ol oA ot Foll wlsl TEA 229 A7 AEA A4
of vlsl Wty B3EFG A AFFH vl C allele A3 NN & 7
of nls] Wrc By3tEe] AFHs o g
KDRI ¢} £ AFddAe] Ae] AHAZFS vlnd W& Table 213 3.
dololl A& Ca, P A3 o] T alleledl Al C alleledl 4] Rt} fozdoz =7
Uebyg, ookl A= ko] T allelecl Al C alleledl#] XRr} #o)doz =
A vebdth. KDRI 34D £ Q7032 942 A3 += Table 15
o Zch 9WA Zg Ql, AE, YEEF, ofd, vletdl A, #lgidl Bl, #leul
B2, vleldl B6, vholelAl, vlEdl C, HlEMY]l Ex & AFlA KDRI A3 %F

B B 5ES 49T 98 ¢ 4 9o (Figure 11).

rﬂ
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Table 14. Comparison of nutrient intake according to GNB3

polymorphism by gender

Total (n=2452) Boys (n=1236) Girls (n=1216) p- p-
GNB3 ¢ T c T c T Vet vale
(n=1219) (n=1233) (n=604) (n=632) (n=615) (n=601) 2)
Energy 1614.0 1620.1 1713.2 1677.9 1516.7 1559.5 NS 0.000
(kcal) +394.3 V +367.6 +406.1 +£369.8 +356.8 +355.6%* ’
221.1 220.6 231.3 230.2 211.2 210.6
CHO(g) NS 0.000
+24.2 +24.4 +22.7 +23.1 +21.3 +21.4
protein 65.8 66.8 69.4 69.9 62.8 62.4
NS 0.000
(g) +14.2 +13.6 +9.0 +8.7 +9.9 +9.5
fat 54. 54.5 57.4 57.7 51.6 51.7
NS 0.000
(g) 2+9.5 9.9 +8.9 9.7 +9.0 +8.8
Sodium 3576.9 3566.9 3707.4 3715.9 3448.8 3410.1 NS 0.000
(mg) £794.7 +782.7 +805.4 +786.7 £763.1 +747.7 ’
1.6 1.6 1.6 1.5 1.6 1.6
Na/K NS NS
+0.3 0.4 +0.0 +0.0 +0.0 +0.0
Vit A 828.9 833.7 855.4 863.4 802.8 802.4 NS 0.000
(ugR.E.) +329.3 +320.9 +330.7 +315.1 +326.0 +324.2 )
Vit B1 1.6 1.6 1.7 1.7 1.6 1.6
NS 0.000
(mg) +0.4 +0.4 +0.3 +.3 +0.4 +0.4
VitB2 1.8 1.8 1.8 1.8 1.7 1.7
NS 0.000
(mg) 0.3 +0.3 +0.3 +0.3 +0.3 +0.3
Vit B6 1.8 1.8 1.9 1.9 1.6 1.6
NS 0.000
(mg) +0.4 +0.4 +0.4 +0.4 +0.4 +0.3
B-caro 3630.2 3634.1 3721.9 3749.3 3540.0 3512.9 NS 0.000
tene (ug) *£1796.2 +1787.1 +1754.3 +1748.3 +1833.4 +1820.7 )
565.8 578.3 588.5 612.5 544.6 543.5
Ca(mg) NS 0.000
£162.0 +168.8 +168.6 +165.0* +151.6 +£164.9
P 958.4 972.9 1005.1 1025.5 912.5 917.5
0.024 0.000
(mg) +158.0 +160.3* +164.7 +155.6* £136.3 £145.9
Retinol 182.5 185.9 190.1 198.1 175.0 173.2
NS 0.000
(1g) +94.7 £96.5 +98.7 +102.9 £90.1 +87.5
Folate 239.3 241.4 248.6 251.8 230.2 230.4
NS 0.000
(1g) +84.8 +85.8 +84.8 +84.2 +82.9 +86.1

1) Mean+SE ; Adjusted by energy
p-value 2) ; C allele vs T allele
p-value 3) ; 4group

* p-value <0.05
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Table 15 . Comparison of KDRI value by GNB3 allele.

Total Boys Girls
p-value p-value
GNB3 C T C allele T allele C allele T allele 2) 3)
(n=2146) (n=374) (n=604) (n=632) (n=615) (n=601)

E(%) 89.9+21.0 89.5+18.9 90.2+21.4 " 88.3+19.5 89.2+21.0 91.7+20.9* 0.027 NS
Protein(%) 188.2+27.9 194.3+30.3 198.4+25.6 199.7+24.9 179.6+£28.3 178.4+27.2 0.000 0.000
Fiber (%) 68.4+15.5 67.7+16.4 66.2+14.2 67.0+14.6 70.1£16.5 69.6+16.6 0.000 0.000

Ca (%) 104.0+29.8 105.2+31.1 107.0+30.7 111.4+30.0+ 99.0+27.6 98.8+30.0 0.000 0.000

P (%) 127.9+20.0 129.4+20.7 124.1+20.3 126.6+19.2+ 130.4£19.5 131.1+20.8 0.000 0.000

Na (%) 237.3£52.1 243.6+53.7 247.2+53.7 247.7+52.4 229.9+50.9 227.3+49.8 0.000 0.000

K (%) 49.7+10.1 50.0+11.3 51.8+10.7 52.4+10.3 47.3%9.1 47.2+9.6 0.000 0.000
Zinc (%) 119.9+19.7 122.2+20.5 123.5+19.1 123.7+£19.9 117.4+19.3 116.2+20.2 0.000 0.000
VitB1(%) 162.2+36.9 162.7+28.2 165.6+26.3 166.4+26.4 157.4+43.2 159.0+43.3 0.000 0.000
VitB2(%) 176.2+28.2 180.0+44.5 179.8+29.2 180.8+29.6 172.1+31.8 173.0+31.7 0.000 0.000
Niacin(%) 163.5+37.6 162.2+42.9 153.5+35.5 151.3+36.9 175.8+38.3 172.8+35.9 0.000 0.000
Vit E(%) 161.7+47.5 158.7+51.5 169.2+50.3 168.8+49.2 155.0+45.1 153.4+45.5 0.000 0.000

1) Mean *SE; Adjusted by Energy
P-value 2) ; C allele vs T allele
P-value 3) 5 4 group
P-value ; *<0.05
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3) Hlgt of o wlgl GNB3 ¥ A 4wt A

A wlgt BA T Fel o8] A dobF, WlgtolFel wE GNB3 oA
o] dut EA L Table 163 Zt}.
H|qlol5 9] 4] SBP, TC, LDL-c2 T allele?} C alleledl A Xt}
L 218 Yy oy | ARolsodMEs F94 A%E FE £ U
dolol A A AZols, wlutelFe] wE GNB3 t}d A alleles Table 249} 3
. Yol A% TC, LDL-ce] H]gto}53% T allele?} C allelecl A Kt} 2]
Heg A vepygrt. oeloA AHAelF, wutelFe] wE GNB3 oA
allelex= Table 258 Zt}. ol A &= 7], A%, BMI, WC7} v|gtolge A C
allele7} T alleledlA] R} fejHer E=A el dolg} ofofelA] vyt
oA felH <l Adke] Yebtz|wt allelert Hbwe] 73S el
A olgat wuloly zre] ol 7, FFA, YEH, BMI, ¥, TC,
TG, LDL-¢, TG/HDL, ALTHA E5F foAH o2 d|gtelzoA =& A
o] getx velygrt. HDL-c& AZolFolA fFedHer A4 Jeidy,
ASTE 948 7ol detx] el Insulin# A2 FBS, Insulin,
HOMA-IRIAE  H|gtelFolA fofHer L FAE Yepllod,
Visfatin, RBP4, CRPeIA] A H]gtolFox o)A er £ FXF e
Wt AAolE vlwtolEulolA GNB3 C alleles} T alleledl X+ 2%
Qg zpol7} Fske] Holz] ¢rgrort AR, HiwlelFS C allele ¢ T allele &
ANeE EA 295 22 2747 Fdd o2 ey
Gole} ool E HAAelFH wlgtolFE A4 F A, Total data®t H|&
g %S et

o
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Table 16 .Mean values of anthropometry, insulin resistance and lipid related variables

among GNB3 allele by Obesity.

Total C T C T p-value 2) p-value 3)
(n=1042) (n=1046) (n=177) (n=187)

Anthropometrics
Heigh(cm) 132.1+0.2* P 132.1+0.2° 133.9+0.4" 133.6+0.4" 0.000 0.000
Weight(kg) 29.8+0.2° 29.8+(.2° 40.6+0.5" 40.7+0.5" 0.000 0.000
Obesity(%) 100.0+0.3* 99.9+0.3" 130.9+.8" 131.6+0.8" 0.000 0.000
BMI(kg/m®) 17.0+0.1° 17.0+0.1° 22.6+0.2" 22.6+0.2 0.000 0.000
RI(kg/cm®X10°) 128.8+0.4° 128.7+0.4° 168.4+1.0° 169.2+1.0° 0.000 0.000
WC(cm) 57.3+0.2° 57.4+0.2" 69.7+0.6" 69.3+0.5" 0.000 0.000
SBP(mmHg) 108.1+0.5" 108.1+0.5" 115.0+1.2° 118.9+1.2¢ = 0.000 0.000
LBP(mmHg) 69.1+0.4" 69.5+0.4" 73.9+1.0" 76.0£1.0" 0.000 0.000

Lipid profiles

TC(mg/dL) 174.4+1.0° 174.0+1.0° 177.7+2.3° 185.0+2.3% = 0.000 0.000
TG(mg/dL) 70.5+1.1° 72.7+1.1° 97.1+4.4° 96.9+4.3" 0.000 0.000
HDL(mg/dL) 57.0+0.3" 56.9+0.3" 50.7+0.6" 52.1+.6" 0.000 0.000
LDL(mg/dL) 103.2+0.9" 102.6+0.9" 107.5+2.1° 113.6+2.1¢ = 0.000 0.000
TG/HDL 3.1+0.0° 3.10.0° 3.6+0.1" 3.6+0.1° 0.000 0.000
AST(U/L) 25.2+0.2 24.9+0.2° 25.3+0.5" 25.7+0.5" NS NS *
ALT(U/L) 21.7+0.2° 21.3+0.2° 29.2+1.0° 28.3+1.0° 0.000 0.000
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Normal Obesity

GNB3 p-value 2) P-
C T C T
Insulin resistance (n=1026) (n=1036) (n=167) (n=181)
FBS(ma/dL) 76.9+0.3" 77.2£0.3" 80.0+0.8" ) 80.7+0.8" 0.000
m .
& (n=1040) (n=1046) (n=177) (n=187)
b 2 5 9.4+0.5 0.000
HOMA-IR 1.3+0.0" 1.3+0.0% 2.2+0.1¢ 1.940.1¢ 0.000
Cytokines (n=243) (n=247) (n=123) (n=143)
visfatin(ng/ml) 10.4+0.4* 10.5+0.4% 12.0+0.6" 11.5+0.5% 0.013

1) Mean * SE; Adjusted by energy , T ; Adjusted by Kcal, TG, TC
P-value 2) ; Normal vs Obesity

p-value 3); 4group total anova
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Table 17. Mean values of anthropmetry, insulin resistance and lipid related variables an

allele by Obesity in Boy population.

Normal Obesity B?)
Boy C T C T
(n=508) (n=514) (n=96) (n=118)
Anthropometrics

Heigh(cm) 132.3+0.2 *V 132.7+0.2° 134.2+0.6" 134.7+0.6"
Weight(kg) 30.2+0.2° 30.6+0.2° 41.5+0.8" 42.7+0.7°
Obesity (%) 99.5%0.4* 100.0£0.5* 131.4+1.1° 133.2+1.1°
BMI(kg/m?) 17.2+0.1° 17.3+0.1* 23.0+0.2" b3.3+0.2
RI(kg/cm®X107) 129.8+0.6" 130.5+0.6* 171.2+1.4° 172.7+1.6"
————WCfecm)——58:2+0:3——58:8+0:3—71:2+0:.6>———71.7£0.6"
____ SBP(mmHg) 108.8+0.7* 109.3+0.7° 117.2+1.7" 120.6+1.5"
LBP(mmHg) 69.3+0.6" 69.9+0.6" 74.3+1.4" 76.9+1.3"

Lipid profiles (n=508) (n=514) (n=906) (n=118)
TC(mg/dL) 173.1+1.4" 172.2+1.42 173.7+3.2¢ 183.0+2.8%
TG(mg/dL) 65.2+1.7% 66.5+1.7* 92.4+3.8" 90.5+3.5"
HDL (mg/dL) 58.3+0.4" 57.8+0.4" 51.8+1.0° 52.6+0.9%
7+1:3¢ 0+1.3P A+2.97 .3£2.69 =

TG/HDL 1.2+0.0° 1.2+0.0° 2.0£0.1" 1.8+0.1"

AST(U/L) 25.6+0.2 25.5+0.2 25.7+0.7 26.4+0.6

AL T(U/D) 22.0%0.3° 22.0=0.4° 30.5=0.8" 30.6+0.8"
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p-value 2)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.005
0.000
0.000
0.001
0.000
NS
0.000

I



Normal Obesity

Boy
C T C T p-value 2) p-value 3)
Insulin resistance (n=493) (n=500) (n=90) (n=114)
FBS (ma/dh) 77.0£0.5° 77.60.5 80.8+1.6" 82.0+1.3" 0.000 0.000
(n=508) (n=514) (n=96) (n=118)
insulin(uU/mL) 6.60.3" 6.7+0.3" 10.2+0.7" 9.3£0.6" 0.000 0.000
HOMA-IR 1.3+0.1* 1.3£0.1* 2.0+0.1 1.9+0.1 0.000 0.000
i - - - =88)
visfatin(ng/ml) 11.2+0.6 11.6£0.6 13.240.8 11.5£0.7 NS NS

1) Mean * SE; Adjusted by energy , NS ; No significance
2) P-value ; Normal vs Obesity

3) p-value 4
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Table 18. Mean values of anthropometry, insulin resistance and lipid

allele by Obesity in Girl population.

Normal Obesity B?)
Girl C T C T
(n=534) (n=532) (n=81) (n=69)
Anthropometrics

Heigh(cm) 131.9+0.2° 131.6+0.2" 133.5+0.6° 131.6+0.7 =
Weight(kg) 29.5+0.2" 29.0+0.2 39.6+0.6° 37.4+0.6° =
Obesity (%) 100.5+0.4° 99.7+0.4" 130.4+1.1° 128.6+1.2"
BMI(kg/m?) 16.9+0.1° 16.7+0.1* 22.1+0.2¢ 21.5+0.2¢ =
RI(kg/cm®X10") 127.9+.5 126.9+0.5" 165.4+1.4" 163.2+1.5"
WC(cm) 56.4+0.2" 55.9+0.2" 67.9+0.6° 65.3+0.7
SBP(mmHg) 107.3+.7° 106.9+0.7° 112.1+1.8" 116.6+2.0°

LBP(mmHg) 68.8+0.6" 69.0+0.6° 73.3+1.5" 74.7+1.6"

—Lipid profites —— (=532 (=532 (m=8D—————— (n=69)

TC(mg/dL) 175.5+1.3" 175.8+1.3" 182.4+3.4™ 188.4+3.7"
TG (mg/dL) 75.7+1.8 78.4+1.8° 103.7+4.6" 106.7+5.0°

HDL(mg/dL) 55.8+0.4" 56.0+0.4" 49.4+0.9° 51.4+1.2°
LDL (mg/dL) 104.2+1.2% 104.1+1.2% 112.3+3.2° 115.7+3.4"

TG/HDL 1.5+0.0* 1.50.0° 2.30.1 2.2+0.1"

AST(U/D) 24.810.2 24.310.2 20.0x0.7 24.5+0.8

ALT(U/L) 21.5+0.3" 20.7+0.3" = 27.6+0.8° 24.4+0.8°
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related variables an

p-value 2)

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.001
0.000
0.000
0.000
0.000
NS
0.000

p-value :

0.028
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.003
0.000
0.000
0.001
0.000
NS
0.000



Normal Obesity

Girl C T C T p-value 2) p-value :
Insulin resistance (n=526) (n=530) (n=77) (n=67)
FBS(mg/dL) 76.8+.4 76.8+.4 78.811.1 78.7t1.2 0.033 NS
m, .
£ (n=532) (n=532) (n=81) (n=69)
insulin(uU/mL) 6.9+0.3" 6.7+0.3% 12.2+1.2¢ 9.7+0.8° 0.000 0.000
HOMA-IR 1.3+0.1° 1.3+0.1° 2.4+0.1¢ 1.9+0.2° 0.000 0.000
Cytokines (n=140) (n=144) (n=061) (n=55)
visfatin(ng/ml) 9.8+0.5 9.8+.5 10.8+0.8 11.6+£0.8 NS NS

1) Mean = SE; Adjusted by energy, NS ; No significance
P-value 2) ; Normal vs Obesity

p—-value 3); 4 group
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4) GNB3 F3 2 &3 A3 HDL subtypes

GNB3 A A} allele ¢l W& HDL peak size ¥ HDL subtype °] 53
2 Table 20 Yeltglel. HDL peak size ¥ HDLsubtype2 GNB3
alleled] @& oA ze]l= vebtzx] ¢kskrd. I8y} peak sizex T
allele’} C allele®l]#] Xt} BA vebye}.

HDL peak sizeE quartile & o] HDL subtype ¥3X+ Table 24¢]
veldel. <8.80, 8.81-9.80, 9.81-10.60, >10.612] 4719 F73t2 x4l
< o dAAE 21,10,15,14%W 9 +EE JEFY I HDL peak size 7.200] 3}

=

Table 19 . Distribution of HDL peak size and subtype on GNB3

allele
Total Boys Girls p
cc cT TT cc CT TT cc CT TT 1V
(=12) (n=32) (=16) (n=4) (=14) (@=10) (n=8) (n=18) (n=6) "€
Peak
) 9.8 9.6 9.8 10.0 9.8 9.9 9.6 9.5 9.7
size NS
+1.3  +1.4  +0.6 0.6 +1.3 0.5  +1.7  *1.5 0.9
(nm)
HDL 354 364 346 364 371 335 349 B8 364
2b(%)  +2.9 3.8 23 23 28  +1.3  +34 45 28
HDL 203 209 207 214 209 214 197 209 195
2a(%) +1.1  +0.7  +1.7  +1.1  +0.8 1.7 0.6  +0.7 1.0 *
HDL  16.4 16.6 166 169  16.7 170 161 164 158
3a(%) +1.0  +1.0  +1.2  +1.3 0.7  +1.2 0.9 1.3 0.8
HDL  12.0 11.2 121 117109 125 122 113 115
3b(%) +1.1  +1.0 0.7 * 0.4  +1.0 0.4+ 1.4 0.9  *0.6
HDL  16.0 15.0 161 137 143 156 172 156 169

3c(%) 2.2 2.9 2.4 2.6 2.4 2.8 1.7 3.3 1.5

1) Mean * SE ; Adjusted by energy , P-value ; genotype and allele

NS; No significant
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&

2

TFo A peak size’} ZF7}etH HDL2b7} froA o2 ZFvlsl4 3, HDL
b 7439 =4 BMI 7} HDL peak size$} ®wHH 3= A& 3 BMIZ}
%7t HDL 3b ¥X%7F $7ksta, HDL 2b 57 &g 47 [109]
A5 X3

HDL peak sizeE 4%$42 yo]A HDL subtyped HdS 43 23
+ t}& Table 213 #Zx}. HDL2b+ peak size7} F71E435

7F3t9 3, HDL 2a+ 8.81-9.80nmel4 el 2= EA ueisich. HDL
3a,3b,3c= 8.80nm olstolA FolHeoer A w2 F£AE dEyd. F
HDL 2b+x peak size 7} AZA$F portion(%)°] F7}stx2 HDL 3agt HDL
3b= peak size 7} A A S4F portione] Z3d = AT ol AIFE B
t}. wtgtA HDL subtypes ° Wgh AA ojZAe] dolgdE £4& &34
HDL peak size 7} AZ4+F HDL 2 #3892 subtypes?] protione F7}35}
32, HDL 3 ¥#3¢°] subtypes®] portione 23l AS A9y, o
4] HDL peak sizeE HDL subtypes®] portion®] X 73S dxst=
A% Asts o] shestetal AyztE .

ASHAHA W CEZ AYPAA =HHA A2 27178 AAA =i g
Fal2HE 1A FoF kAl d¥E F3Psk= HDL 2 £
potion< peak size 7} 45 =4 JElgon, HDL 2 39 subtypes

Zd 2 MFE AAFE 28] ASE peak sizert EE FAM felHoz
=
3T

W

flo

3882 peak size7t ¥ Al FA deldeh. AFAH S E Peak size’t
$2 A4S HDLE % o ZHZHE 4 7[Ao] &3] o] FoAx] o+

ohe A& el @eH102].
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Table 20. Comparison of HDL subtype portion according to quartile of
HDL peak size

HDL peak size(nm)
Ist 2nd 3rd 4th

p-value

<8.80 8.81-9.80 9.80-10.60 >10.61

(n=16) (n=18) (n=12) (n=14)
HDL2b(%) 31.8+2.4* 34.1+1.7° 37.0+2.3¢ 38.9+2.0° 0.000
HDI.2a(%) 20.7+1.0° 21.5+1.0¢ 19.9+1.2% 20.5+0.9° 0.001
HDL3a(%) 17.3+0.9° 17.2+1.0° 15.9+0.8° 16.0+0.7° 0.000
HDL3b(%) 12.6+1.2° 12.0+0.7" 11.6+0.8" 10.7+0.8 0.000
HDL3c(%) 17.7+2.3° 15.2+2.2% 15.7+2.5" 14.0+1.8 0.000

1) Mean+SE; adjust by Energy

Table 21. Comparison of Insulin resistance parameter according to

quartile of HDL peak size

HDL peak size(nm)

1st 2nd 3rd 4th p-value
<8.80 8.81-9.80 9.80-10.60 =10.61
(n=16) (n=18) (n=12) (n=14)

insulin 10.1£8.1° 9.8+£7.2" 6.5+6.1" 3.7£3.4° 0.034

HOMA-IR 1.9+1.5° 1.8+1.3" 1.3+1.2% 0.7+0.6% 0.033

FBS 74.14*6.6 74.7£4.6 76.3£6.6 73.8£8.4 NS

1) Mean+SD, NS ; Not significant

HDL peak size ¥ subtyped} v]%Fe] 913829 2 {FH 3 FHo] 9lglv]

woll, vlwke] ZEAH A AL ded AFAFAY FHA dAAE AH
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32} gt} o] = & Table 223 Zt}. HDL peak sizeq] AM#$] 1§ 712
A A& ALY AAe] FF H]Ee Table 229 Zow FEAEAFR
HOMA-IRZ peak size7} Zo}ld 55 dad A FAo] vehts Zoln, <
9 AFAe] Jehds Aeojd, A€ AHFAo] 55 HDLY A&d 3
g3l HDL2a,b®] portion°] et & 4 ot FHUIeW$E¢ HDL2b}
oo AAAE Yehddes R29103] FEHUIERL HDL3a,2a,2bst o9
AR E Beldes RIE[104,105] o] £ AT X% peak size?} ARAF

_81_

Collection @ sungshin



5) GNB3 §AA o3 A} v)ut 38 WS A

&S v g9 3 8913} HDL peak size ¥ subtype portein#}e] A#EA S
| x ekt o} Table 23 3 2}, HDL peak size®} 7z} subtypes?] portion
< H9@A 22 F BMI, WC, SBPS £¢] 234 & vebl ey, HDLI+=
kol S el
HDL 57}#] subtypes% HDL 2b¢] A%+ BMI, WC, TG, TG/HDL3} &

o] Z#4<& vetdy HDLI= <49 484 < etk HDL 2ax TGAlA
+9 A3AE Jepdth. HDL 3ax= HDL 3= §9 A33AE et
LDL, TG/HDLA A = ¢ 233AE vebdch. HDL 3b, 3c= BMI, WC,
TG, TG/HDL# <9 234 < vehy, HDLI= 9 284S vetdd.
o]#) 3 A} ZHE HDL 2bx HDLE 571A] subtypesZ 7F3& %2 portion
= AR 3 typeel”Z] W&ol EF Asts $x59 o] 2 AR EA
02 Wbyl 34 BdEHE typed Zeolx, HDL 3be I A7 24z 8e
portion 57}A] subtypes% 7F& H |4t subtypess ¥ F W3l dl3] 713
17431 A] W55+ subtype°l g 3 Zs] £

HDL peak size$t ®l%t & xS AR S vehls 22 He wwt
< Agdsl=d 9ol 9u 9= A D F Sty A4

o} Table 21+ HDL peak size$} HDL subtype?] portions BMI, WC,
SBP, DBP, TC, TG, HDL, LDL, TG/HDL%¢] 23X& #A43 Aol
HDL2, HDL3+= HDL peak size$} HDL subtype® portion®] ©ial ke
7A8S et} HDL peak size®t ZF subtypes®] portione B] 23 risk
factord peak sizex= BMI, WC, SBP%} &9 A3#A4& verdw, HDL-c%
© &9 43S vekdd oA Zs, BMI, WC, SBP7F o245 HDL
peak sizex #o|X 22 ZFopilc= Z& ¥3itd. HDL2be BMI, WC, TG,

P

¢
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TGS HDLH] ¢ +9 A3+ Jell i, HDL-c#= 49 3RS e
t}. HDL 2a+ TG$% +9 234 <& vepic. HDL 3a= HDL3} ¢ 23
A< Yehdo], HDL $x]7} ¥o}& 4% HDL 3a portion< ZA] Yelhdt},
HDL3b: BMI, WC, TG, TGS} HDL B¢} <ol A#A& vehld, SBP ,
HDL3} g9 A#A4-& veldict. HDL 3c= BMI, WC, TG, TGS HDLH]
o} o] AAAE Yvetdv, HDLY 59 A3 S Jerio. S5ags 71
2 g7l g Ed9 TGE HDL peak size, HDL 2bs}= 29 A
HDL 3b%t= <o AL vehll= 25 Hel, Michio 5[106]1¢]
A BRujutzt 1FAAABdEFY of HDL 2be #4353 HDL 3be
F713cb= 239} dx]314h. HDL peak size®} 57}Z HDL subtypes H]
P8 AVAEL A E AR Hol HukE Agksl=d glo] 9n 9l
= WAV @ & 9o, 53] HiuFeAE HDL Fd2HE 557 YolA
%

HDLS HDL 2b, 2a7} 74 HDL ZHXHE 5+ =

)
[o

e
-
2 e

=}
29 NI Ao o] o]F 9o T2 IIF vHAAS Y3 T3 A
o QA7 @ Aolgt WA=}, Figure 12 9+ Visfatin®t HDL peak size
o dls] GNB3 allele®] 73] e}slc).
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Table 22. The partial correlation coefficient between the HDLpeak size &subtype portion and risk

factor of Obesity.

BMI wC SBP DBP TC TG HDL LDL TG/HDL FBS
peaksize -.449 -.337 -.349 522
-0.022 0.065 0.013 -0.056 -.019 0.098
(nm) (s3) (s3) () (s)
HDL2b -.363 -.375 .535
0.065 0.087 -0.053 -0.251 -0.154 -.082 0.092
(%) (s2) (s3) (s)
HDI 2a -.347
-0.052 0.002 0.013 0.052 0.107 0.225 0.135 -.026 -0.099
(%) (%)
HDL3a
(%) 0.079 0.202 0.059 0.041 0.190 -0.127 -0.171 .281(%) .126 -0.140
(0]
HDL3b .265 274 .436 -.586
-0.041 -0.080 0.060 0.121 178 -0.109
(%) () () () (s)
HDL3c 376 .309 373 -.508
-0.100 -0.121 -0.081 -0.023 -.005 0.028
(%) (s3) () () (s)
* 5 p<0.05
=% 5 p<0.005
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Figure 12. A. Correlation with sodium intakes and FBS concentration.

B. Correlation with visfatin and HOMA-IR concentration.
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C. Correlation with sodium intakes and FBS concentration.
D. Correlation with visfatin and HOMA-IR concentration.
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Z 126049 <&
ofe] vt A S FHLR Fx Lopninl FX 2 EAS ARy AA
A« Q3slsbd Az, Na AFF, GNB3 #FAA A, HDL size
phenotypee] ®|gte] djste] S AAZA oW GFSs Jetl =4 Lo}
BRuz & & A7 AFgE oo 2o

(¢2
=
o,

[o
fu
e
)
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I
&
r' o
olN
A
X
X
fj
f
o
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o
o
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r' (<3
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1. & d73&= 252 33d AL A2 ol 6338 (50.2%), o of
6277 (49.8%)9] ¥ 1260 22 ZAbesich. 7, 54, vIwtE, AAZFAF
(BMD, ##A4[RD, 3 E4(WC), %5712 % (SBP), HDL-c& dopit o
of e} frolf ez Egke TC, TG, LDL-c& oje}r} dolkc} Re} o
EA Yelstth. FBS, Insuliny, HOMA-IRS @49 {93 o] velyx|
okstrl. Visfating ‘dolrl ool Hr} feodoz EA ey,

_10"

N

2. UlAALe) wolsh ofojelx] ddd AAFL oA B AUAE W AP
£ B5EE, SN, el QAR Wdobrt ol Ang felHez o
ge Aoz e JEFe 49 2F) AARL 27 ot oo
A B o e Ao vehted, GEEH 28 Hl glojA: wopst
of zbe] frelmal Abolzh hehibAl ehskeh. ARHO R oiAAte] o el
HAG ol dolrt clofe] Hlal frelmo we Aoz ey

£

3. WAz wlwrRA S 98] wiRlE (OL:Obesity index), |2 %3] 4 (BMI:
Body mass index), # 224 (RI:Réhrer index) 37}z 7]F¢] 2]&] w]wqt
IS EF stde 9 ¥vk EX = RI32.4%), BMI(16.6%), OI(14.8%)%
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M2 E=A Jdetsddh. 371A vlgk @A o] w2 A A doli= oot u]3}
o AMZF, BMIL, A4, sgEH, €%, TC, TG, LDL, TG/HDL ratio
T LR Eoken, nigtelgo]l FRotFhet FoJHeR A veldl. o
AA AA A wekgt ol YEF, A, 9, ofd, FH2HE] AJHFo]
Hlgkgl obgo] AR obFel wls FoHoR XA ety W, A EA
g e FEA Sl b, AEA i FEA A u), vE CY
AHAFE AR ob5o] ulugt ofFel Hld FHoR EA Yerydd. o}
ol A dWA FHFL v obFo] AR ol HlE FgHLR EA
eiton], oJole A nletul B6 o Wkl C AHFS AAA obFo] nlukdt
olEo] W froHeR EA veby.

4. QAR JEF AFFE 3BHAFE Y7 s W, A JEE, F UEF,
X JEF A= Z7 <3.19g, 3.19-3.86g, >3.86g (Fo}: <3.33g,
3.33-3.97g, >3.97g, o} <3.09g, 3.09-3.69g, >3.69g)= Aolstglct. o}
4 TC, LDL-c9 7% X YEF A3+, HOMA-IRS 5 HEF A3
7, HDL-c9] A% A JEF AH3AF°l T HEF AL, L YEF HAL
B} Egrh doleA o]hy] 4L F UEF HFHE, LDL-c& A YEF
AAZS 2 JEF AATFo FAdsA =4 Jdeidd. YEF 4F 3895
= ez, @A AR HE JEFE JH7 2575 94 AR fds
A=A Jdebgoh JEEAFACE P €2 ol A dlvx], dwd, 2
HE oA FoHe2 =A Yebytd.

5. ¥ A7 dAAA GNB3 A kA9 HEE wild typedd CC A
A3 o] 23.7%, hetero typedl CT8eo] 52.1%, mutant typedl TT Heo]3
o] 24.2%°] L}, T} I (C allele:T allele=0.535:0.465),
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QEQ (C allele :0.510, T allele :0.490)3F+= AN EF7} v L5 20,
FIFA 9H(C:T=0.709:0.291), ©] €& H(C:T=0.701:0.299)1 = A3 o]
B Wolye] o] HA vepytel

GNB3 T alleleg 714 dolrl A%, BMI, WC Akl A C allele 7}3 &
ot} Wi} feofHoed L FxE vehyoy, oeldHE= AF, BMI,
WC, ALT= C alleledl 4] T alleledl Hl3] #ojHe® & 35 vetlid.
GNB3 frAztel Q24 E A9, oz HHAFE ooleA T allele
7} C allele B} B AHAAFS vetdoh. 42 A el oy &

A9 JP2 BEoE, D0, Ad) FHNE K18 Aolst ek

6. ¥ dF dAAANA GNB3 32 t}3 A3 HDL subtypess AH BW,
HDL-c s E+ Wobl ojotie fFojxeo= ¥9rch. el HDL 2af
portiono] oot} fejF e x93, ool HDL 3¢9 portiono] ‘doli
o} froF ez =gl 2# 4 HDL 29 portion®] @& dolelx HDL-c9
TE7F =sidh. wwksA 7|E4Q OL, BMI, RI © w& u]wtelsS HDL
peak size, HDL 2b®] size ¥ portion2 23, HDL 3c9 portine =9},

TE Jd&€d} HOMA-IRS peak size7} Zold 55 ql&d #3Ao] velyt

=

7. HDL peak size ¢} Z} subtype? portione H|gt## 83 F BMI, WC,
SBPg &9 A#AS Jeyoy, HDLIAE <9 A#AAE ey
HDL2b& BMI, WC, TG, TG/HDL #¢] &9 2434 & Jety 3 HDLA=
ool A#AAE vebyrl. HDL 2ax TGS g9 A#AE ey, HDL3a
= LDL, TG/HDL# <o Z3A & vepdev HDL I+ 59 A3JAE
velyct. HDL 3b, 3ct BMI, WC, TG, TG/HDL%} ¢ 434S Jeh
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v, HDL3} = &9 A34& vehdlch

N

8. GNB3 A ¢ 42 AHAE AFRA, Uz AHFL T alleleE 7}
Z ool7} C alleles 7} oo} B} AF o] £ 73S Jebyd. #AA
o} A 7hel] odvz| e} AEE Jofiql BLEE, WA A AFHdAE f

o]gt zto]7} 9lgdtl. T allelex visfatine] $71€4E HDL peak size’}
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ABSTRACT

Association of sodium intake, Obesity degree and HDL
subtypes change according to GNBS3 polymorphism in

elementary student.

Park seong min
Department of Food & Nutrition
The Graduated School

Sungshin Women's University

The current trends showing continued increases in obesity in children
occurs mainly Koreans look at child obesity, physical distribution and
characteristics of biochemical parameters, Na intake, GNB3 gene
polymorphism, HDL size phenotype that know whether or not a risk
factor for obesity should want.

The results of this study are as follows.

1. This study 3rd grade elementary school students who left 633
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people (50.2%), girls 627 people (49.8%) of the total number of 1260
was investigating. Height, weight, BMI, Rohrer index, waist
circumference, systolic blood pressure (SBP), HDL-c¢ level was
significantly higher boys than girl. TC, TG, LDL-c level is significantly
higher boys than girls. FBS, Insulin, HOMA-IR did not show the
difference in gender difference. Visfatin is significantly higher boys

than girls.

2. Eligibility for the award of the obese BMI (OI: Obesity index), body
mass index (BMI: Body mass index), (RI: Rohrer index) 3 criteria when
classified by the distribution of obesity, the distribution of RI (32.4% ),
BMI (16.6%), Ol (14.8%) were higher in the order.

3. Sodium intake of subjects when divided into tertile , low sodium,
medium sodium, high sodium intake, respectively, <3.19g, 3.19-3.86g,>
3.86g (boys: <3.33g, 3.33-3.97g,> 3.97g , girls: <3.09g, 3.09-3.69g,>
3.69g) was defined. Tertile sodium intake of energy, protein, fat intake
the higher the sodium intake of nutrients were significantly higher.
Sodium intake remains the most energy, protein, fat intake was found in

significantly higher.

4. The frequencies of GNB3 C825T gene were wild type CC 23.7%,
hetero type CT 52.1%, mutant type TT 24.2%.
Other Koreans (C : T = 0.535 : 0.465), Japan (C : T= 0.510 : 0.490)

with a similar in this study. However wild type was higher than the
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Caucasian (C : T = 0.709:0.291), Italian (C: T = 0.701:0.299).

5. HDL-c levels remained significantly higher boys than the girls. The
remaining portion of the HDL Za significantly higher than girls. HDL 3c
girls significantly higher than the remaining portion. Obesity decision
criterion OI, BMI, RI based on children's obesity, the HDL peak size,
HDL 2b, and portion size of the low, HDL 3c were the high. Fasting
insulin and HOMA-IR with a peak size showed small increases insulin

resistance.

6. HDL peak size and obesity—related factors for each subtype of the
portion of the BMI, WC, SBP, and uncorrelated with the rest of your

negative, but, HDL rose from the amount of fidelity.

7. Energy intake of T allele have higher intake than C allele in girls.
Between the energy and nutrient-related genetic polymorphism,
carbohydrates, proteins and lipids in the diet did not differ
significantly. Visfatin level was higher T allele group than C allele
group. Visfatin increases the HDL peak size was significantly reduced
in T allele.

In conclusion, the prevalence of obesity of subjects in this study, the
GNB3 825T allele increases Visfatin, HDL particle size reduction and
HDLZ2b portion decreases, HDL3b portion was associated with an
increased. HDL subfraction to diagnose obesity in children have become

a significant factor will be able to be feed.
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