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SA B4 : SPSS 12.0
* MeantSE

« ANCOVA adjusted for age & sex, correlation, x°-test
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Figure 1. Experimental research design in this study
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6) Astety AA}

g5 A EA2 Ad B e dEdAYgd #d A= et
of &S FAsAT. A dHAd Ao T FH 2H E(Total Cholesterol,
TO S A& (Triglyceride, TG), HDL-Z# 2 E(High density
lipoprotein—-cholesterol, HDL), & *|%4k(Free Fatty Acid, FFA), o}
@A B(apolipoprotein B; apoB), oA ¥ Al(apolipoprotein
Al, apoAl)& @A™ 93] zZ+zte] =48  kit(Boeringer mannheim,
Germany)E ©]&3sto] n]A AHZFsqv). LDL-Zd| 28 &322 Friedwald
formular [LDL = TC-HDL-(TG/5)19] &2°7d ol Atsliar 574
3}%4=(Atherogenic  Index; AD¥ Murata %9 ®#HHY™  [Al =
(TC-HDL)/HDL] 2.2 AXFs}gl et

AePAFY  BA AN FEA dF EEY ¥

-

o

b =
glucotrend(Roche,  Germany)E  A}&3}4 SAsksla, = 3}
C-peptide, HbAlce A A5EA7]E A& th(Selectra 1I. Vital
scientific N.V.Holland). 1&d A4 A3 HOMA-IR(homeostasis
model assessment of insulin resistance)& Matthewa 59 2200 g
Axksth [HOMA-IR = &5A] d9(mmol/) / 22.5 < & uU/ml)]
[, mmol/t = &9, mg/m¢ X 0.0555]

Al

7 AR OIE 24

M

Zyzre]l fHx g3dAdS #4387l 918l PCR-RFLP(Polymerase Chain
Reaction—-Restriction Fragment Length Polymorphism) WS AF-&3}%)

o BAe FHAAe] AEA (primer)v th ¥ 2
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PCR primer sequences and restriction enzymes for genotyping

) Restriction
Gene Primer Sequences
enzyme
up 5'-CCAGTGGGCTGCCAGGGG-3'
B3AR BstN I
dn 5'-GCCAGTGGCGCCCAACGG-3'
UCP-1 up 5'-CCAGTGGTGGCTAATGAGAGAA-3' Bel |
dn 5'-GCACAAAGAAGAAGCAGAGAGG-3' ¢

7}. & DNA(genomic DNA) F&
DNA F=2 QIAamp DNA Mini Kit(QIAGEN, Hilden, Germany)& A}-&
sle] AAEFITE Protease 20mol AFH I o 200uE € F 20040
TN ALS #H7betel 2 E9F o 56CollA 1023F w-&A Atk DNA
HAAA 7171 fske] A€ehE(99.99%) 200uE Yil & 4+t o]l& &M
QIAamp spin column®] %1 ¥ 6000x g oA 183 A& 3F3lt}.
50010 59 AW1, AW2= F W AF35al 20,000% g ol Al 33 GA R
gla ol = fF s &ds] AAYR F 100w &N AES 3 7hsto]
°]E 6000 gollA 1&3F A4 ste] o5 FHstol AP7tA PHs Hst

e

il

i

1. UCP-1 #3# B34 24
PCR wWFgH& 100~200nge ##¥ DNA F33 UCP1 primerE Z+7+
0.4pmol, 0.25mM dNTP, 10XPCR buffer(2ZmM MgCl,, 10mM Tris-HCI,
pH 8.3, 50mM KCI), 1unit®] Tag DNA polymerase(Koma Biotech Inc.,
Korea)9t Bv® SRHTE 7Iete] 30uE HEAH. o5 THaLAHE
<7](iCycler iQ PCR system, BIO-RAD)e| ¥ i1 S=3§3}H o™ 94T ol A
3¢ AAYE  F, 94TolA 30%, 60TeA 30%, 72TelA 30x7F
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HESAI7IE A S 353] wbEstal HIFH o 72T 423t ekl

43)49)

PCR A& 5uE 0.54g/m ethidium bromide”} 7} 2% agarose gelol
71953t PCR product’} 279bp band”} YEl™A PCRo] Atz =
Aoz #HA3ddrt. PCR AHE 10wo]l Bcell enzyme New England
BioLabs Inc.) 5 unit¥} ¥F3&458&NS EFAZ 5 50C F2Fxdd ¥
1AIZE o] RRgAIZ T WS

_?«
3% agarose geldl A7]19&3to] bandE &<}

UCP-1 429 t1&8 AL promoter region -382628]¢] ¢17] adenine©]

guanine® A& Aow AgolM = FIATHLGIAA, BED), o194

g
o
oft

)

SAWNHFAGG, WHold)o] glom, Hd7ds
T U¥8A #5L bandE B3 157bp, 122bp band7F YEFH AA
homozygotes(34&), 279bp, 157bp, 122bp band’} YEIYE  AG
heterozygotes(Fo]q), 279bp band? YEIYH GG homozygotes(H o]
= d=s A HFig 2).

Figure 2. Polymorphism of the UCP-1 gene
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ot B3-otEdEUA &4 7 I 4

PCR Whgde 100~200nge #3¥ DNA 33 B3AR primers Z}7};
0.3pmol, 0.25mM dNTP, 10XPCR buffer(2mM MgCls, 10mM Tris-HCI,
pH 8.3, 50mM KCI), 4XMagic buffer, 1lunit®] Taq DNA
polymerase(Koma Biotech Inc., Korea)¢} " ¥ SHFTE 7Fste] 30l
E WERT olg FHaLdMTE7|(Cycler iQ PCR - system,
BIO-RAD)ol ¥i1 F8stglon 96TCeA 52 AAeE & &, 96Tl
A 40%, 65TColA 30%, 72TCelA 30%3F WEA7I= A4S 353 vy
dta HF Ao 72T 10837 et o,

PCR 2H&E 5u0E 0.5ug/ml ethidium bromide”’} H7}El 2% agarose gelol
M”71 %53te] PCR product’t 248bp band’} YElHH PCRo] Atz #
Aoz #esglty. PCR 4t

BioLabs Inc.) 2 unit¥?} #3458, 10XBSAE A7 & 60C &
o Wal 1A v AT vk $ 4E 10wE ethidium bromide”}

A7 4% agarose gelol 719 % 3Fo] bandE &<lsl3it).

2009 BstNI enzyme(New England

B3AR®] Fx+& AAESY 73] HEd dHAR A WA AEY FE
tryptophane®| arginine®. 2 X|3td Fzx}e] Wol7} wluwE =3 H
. Atgel e TN EEE(Trp64, WW), o] g ol H 8 (Trp64Arg,
WR) 2 TRl 133 (Argb4, RRS Al 714 FeH|2 Td=, A7]9 %
% 97bp, 64bp, 61bp, 15bp band7} YElUH WWE(HAE), 158bp,
97bp, 64bp, 61bp, 15bp band’} YWEFUH WREH(®o]d), 158bp, 64bp,
15bp band”’} YEYH RRE (Mo dH)=E #=359 T (Fig 3).
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Figure 3. Polymorphism of the B3AR gene
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Table 1. Food lists of 24hr recall used in the dietary pattern analysis

Food Group

Food Items

Rice & Noodles

Rice and cereals, Noodles, Frying Noodles,
Rice Cake

Potatoes Potato, Sweet potato

Bread Bread, Cake, Sandwich

Legumes Black bean, Soybean, Soybean paste, Tofu
Vegetables Green and yellow vegetables, Kimchi
Mushroom Mushroom

Fruit Fresh fruit, Fruit juice

Beef & Porks

Beef, Pork, Meat-can, Ham, Bacon

Fish, Shellfish

Fish, Fish-can, Boiled fish paste,

Processed marine products

Seaweed

Brown seaweed, Laver, Green seaweed, Sea-tangle

Egg

Stem egg, Egg frying

Milk & Products

Milk, Cheese, Cocoa flavor milk, Ice cream

Nuts Nuts
Oils Sesame oil, Perilla oil, Corn oil
Sugars Sugars(that use on cook), Starch syrup, Sugar,
Past Foods Hamburger, Pizza, Fried chicken, Fast—food
Cookies, Traditional cookies, Pies, Sweets,
Snack
Chocolate, caramel, gum
Soda Coke, Soda
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S|

ekl 2}

PR

M
ol

B AT 8= 74 Package SPSS/Win(12.0)& o] &35}

3 RE =AX+E= Hd(Mean)t %+ 2 %H(Standard Error;

=)

.
r
)

4% A SE A4 09 5 ueE e dua

S H A3t partial pearson's correlation coefficents(r)<}

A elst 4
C-test® EA G MwE, AAAS, BIAHA A, FR GFL A

A FA4 B JEd foly AFe PRt AL w3

i

vl

[¢5
¢

ANCOVA(GLM, General linear model) oz EAFEA 3t} 2 o] d # ol
H dA41E 93 88X (Factor analysis)S FAE B2 (principle
component methodo] 9J3&] i1 zk(eigen-value)o] Wl I+ E{Fshal o
2 2 (varimax) 3d & FAE S-S (factor score)E 7HA AL 3]+

}»‘4 ArFLRE A B X}

)=
y O LU 7, Wl A

TR @A Aol 5 AEEAg Y FSuA ATE S8
Robitaille 5°] Hx3 FARIA GLM EF S o] &ste] WIS XT3
(adjusted)A| 7] 22, AWM+ A5 (type I sum of squares)® FAHEEH
(corrected ModeD®} =47l (corrected totaDell 93 2zt FHHAFE2] o
TS Hetdnh. vtEodl 23 w443 (Levene)d ko] T4t
A AR Mgt 2P A s g, ZLDLEFH AH &3

(HyperLDLcholesterolemia)9] 918 %= H7IE el = 22X 3HAEA
(logistic regression analysis)®] odds#S A3, oA #A=E=L 4l

H TS 95% oA Al dE T
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AT dAES F 1178 o R ol 559, oo} 56W ol AR &
v 2%l 3~63doltt. dAES] AAAS, HR #E AxE]
AApel AT AlFE 40.7940.75ke,
141.21+£0.62cm ©] %} A Ago] wep AT AGE Blastd 10~
12419] ool ofotel A FF=A T A1FL 38kg, 144cmolAS W tHAA
o] AT AL Foli= 39kg, 139cem o]l ofol= 38kg, 139emo 2 A
T Hglovy e g BlE) AA UERstth 13419 dotel A
T4 AHS ZbZF 54kg, 162cm, oJolol A 51kg, 158cm o] uwf H
olo| A A F I AL 53kg, 154cm AL oo} 48ke,
149cm oAtk 13A19] Hel BT AF o] XFEAFTH Aol v
A dEbsTh AgE AT o wiRtEer BMI, HeAge A7
109.414+1.08%, 20.10+0.23kg/m? 141.96+1.41kg/cii<107 o] th. A A%
& IREFAFACN wEtE 22.41%, BIAYO welA s 27.80% % 3|5
FARFACN o AALE By mA e, BIAHC o WFA
5.0~145.3cm” &2 W& BX A4S Jeud.

r o
-
=
oy
_|>i
1o
1L
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5o w4 7EE FusAntl dole] A4S 12~19%% A4, 20% ol
2 B, oole] A9 15~24%% A, 256% ©] HiRte® REF3IIITh
Ay A= AFe wel 110~129cmel A= 180 ©]4F, 130~149cmol A =
170 ©1%4F, 150cm ol el A= 1600]4S Hvte g E73tH(Figure 4).

AgE A Fol o mjwze] ostd A ATl 30.9%, HAAT]l 45.5%,

ol

SR FAE Hbe]l 747 11.8%0lth B wvte 2wk FRAS
w7 vl Rk el ok ¥y Aps wlalstyl v soprt BIAYM, ¥4
A, BMI, A Aol o3 Hinte, dejxg o= Hnkiolrh W&
of Atk L AT WA A BIAYC ojstd AT &

= g ol Mo dAE Ao HeA o] ofshH nnkAobr)
14.5%, 84AF 2ol7t 85.5%= AwkE = A¥E et

Pt rotE R 3 W AT A
AEEH, A5 Tl uet AAAF o7t YehgEd®, Hexd
Zsal 55 A(124) 3108 63d(134) 3579 Ao e AF
A7 BMIZ 413 Ay 5819 ol 143em, 42.4kg, 20.5kg/m” o]
o]o}i= 143cm, 37.8kg, 18.4kg/m’> 07 ¥ AT gARAST wZad oY,
63 Hobi= 149em, 47.2kg, 21.1kg/m® oJo}& 150cm, 43.6kg, 19.3kg

B
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/m® 02 ¥ AT A dolrt AlFy Aol FrFEkaL, ool A
o] T7tete AFS BT HA didAe] BMIE 919 Aot
ke/m* 02 ¥ A thdaEo]l EA deikh ME&xde] 127 25
2 ges 3 o] 5% Aol oatd mathd Fo A AFo] &
TR AT gadAEs Bk BekAR BMIE el 20.9ke/m®, oo} 18.6kg
/m* o2 B AT Azpel FAleith. A= 87) mAlelA ZEeta 53hd
2,435 2] AAAZS A3 A, AF, BMIE 142.3cm, 36.8kg, 18.1kg/m”
o7 AFa Aol B AF AAE HE A UEggt?. oz g
ol m=91S o w o] ostdl 104 ojote] BMIZF 18.12kg/m”
ol 20.36kg/m® o)Al o] FHWARAN FEHDMEXA) o7 AAYE o
ol 26.13%, oo} 27.12%= FA15o] BMIZF AAW=FS vkl
A3 114 m=el oIt S o ® BAE BMIE wol 20.4ke/m? o
o} 21.1kg/m® o2 R IEATI. o] 559 AFex] BMId| <& H W=
S u mshdelAe] wHivkiol: 35.2%% AEH|THS 7.91%,
R 17.6%, LEH T 9.69%% 2 AT Aol fAEdTh & Y
Byt AW BMI #E9]4 85 o]Ake] Hntiolrt ol
A9 58 AL 449, 63dL 37%E EFA RuEJL, ojol= 53hdo)

rr
©
Bl oo ol

ok

i}
o
off
2L
B
o
ol
2L

il
e
o
ol
ol
32
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Table 2. General characteristics and body composition of all subjects

Mean®SE Max / Min
Sex M;55 / F;56
Age (cm) 11.28+0.07% 10 / 13
Body composition by physical characteristics
Height (cm) 141.21£0.62 117 / 165
Weight (kg) 40.79£0.75 19.8 / 79.0
Obesity index” 109.41+1.08 81.77 / 148.12
Rohrer index (kg/emx107)  141.96+1.41 107.2 / 191.2
Body mass index (kg/m?) 20.10+£0.23 14.2 / 29.6
Waist circumference (cm) 66.00£0.88 55 / 90
Body composition of skinfold thickness by calliper
Triceps (mm) 21.37+0.49 6/ 36
Subscapular (mm) 13.92+0.53 3/ 30
%Body fat (%) 22.41x£0.43 7.19 / 36.59
Body composition by BIA(Inbody 4.0)
Body fat (kg) 12.01£0.42 3/ 32
Water (0) 21.10x0.29 12/ 36
Lean body mass (kg) 28.77%+0.40 17 / 49
Visceral fat (cm) 32.70£2.26 5.0 / 145.3
Waist hip ratio(WHR) 0.89x0.01 0.8/ 1.0
%Body fat (%) 27.80x0.56 12.4 / 45.7

U Percentile of standard weight according to height by body growth standard

in Korea children of Korean J Pediatrics

? Mean+SE
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by BIA

by Skinfold thickness

by Rohrer Index

by BMI

by Obesity Index

[ Normal Subjects 0% 20% 40% 60% 80% 100%

1 Obese Sunbjects

* Obesity Index : Percentile of standard weight according to height by body

growth standard in Korea children of Korean J Pediatrics

Figure 4. Distribution of variables related obesity indices
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U 83 Ay Axe 53

AA AT dAre] Adad A 2 Jded gy B QAEC] Table
3¢} #v. EFY2H=3 LDLe] 168.2+2.3mg/dL, 100.3+2.0mg/dL&
A4 Awel dig NCEPY oA ddF 71FX<Q  200mg/dL,
130mg/dLel  ®8] wekth. FAAWI HDL, AlE  89.2+2.4mg/dL,
49.940.7mg/dL, 2.5+0.1% 715X 130mg/dL, 35mg/dL ©]%, 4.0mg/dL
ol vla) FAAWI HDLS woka, HDLS Hkt)

iy

o] 5o Fhaje] zololl A AA WA FAAL, FZuxEE, HDL,
HDL, Al %< 68.4mg/dL, 177mg/dL, 60mg/dL, 99.9mg/dL, 20.5°.%
oA vuds w FFU2HEY LDLS fARI v TGS Al &
Aol A F7Febelar, HDLS ZFAsila A1 AFell ok v rheof

u}
g =AY, =29 2HE, LDL, HDLo] Z718tgth. Aex4d e 1
3

B 19943 7}#] A& ¥ Bogalusa Hear Studyelx] H]YFAol: 113 A
2853 LDL sXo thsk mxu 7t 2.0, 2.3 % o vk HDLI} F4
AWe 3.4, 712 e #AAS Busdnt’?. AdHor hojo Hgn

= FA2EE v BY ST Frol 3% 4u4S teha,
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Table 3. General serum biochemical parameters and body composition of

all subjects

Mean£SE Min / Max
Lipid profiles
Total cholesterol (mg/dL) 168.24+2.3Y 95 / 338
High-density lipoprotein(HDL) (mg/dL) 19.940.7 30 /75
Low-density lipoprotein(LDL) (mg/dL) 100.3£2.0 43.4 / 265.0
Triglyceride(TG) (mg/dL) 89.2+2.4 38 / 247
Free fatty acid(FFA) (uEq/L) 399.1£18.5 14 / 966
Apolipoprotein B (mg/dL) 60.1+£1.0 31.9 / 139.6
Apolipoprotein A-1 (mg/dL) 142.1+1.3 97.0 / 178.6
Atherogenic index(Al) (mg/dL) 2.5+0.1 1.28 / 6.19
Insulin resistance related profiles
Glucose (mg/dL) 87.8+0.5 73/ 110
Hemoglobin Alc(HbAlc) (%) 5.410.1 5.0/ 6.2
Insulin (ulU/ml ) 10.1+£0.5 1.3/ 35.0
c—Peptide (ng/mg) 1.6£0.1 0.4 /5.0
HOMA-IR 2.220.1 0.26 / 7.86

" Mean+SE
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UCP-1% B3AR frd# ttd Aol Nl Figure 43 T} Aol
UCP-1 fxx=ke] 2 ] 15.6%(179%), AG&E°] 57.8%(63%),
GGEol 26.6%(297) ©IAaL, A4El A alllele®] W7} 0.445, WeldQ
G allele®] ®1%=7} 0.555 o]l tH(Figure 5). B3AR #FHA+e] iyl =
WWa o] 60.0%(61%), WREo] 38.5%(427), RR&E°] 0.9%(1%) o]y,
448 W allele?] W17} 0.798, WMol R allele®] HIE7} 0.202 ©]
=

[‘F

9%

oo UCP-1 fFAAFe] Wolgdel G alleled WEE 0.560% 3o
A EAE UCP-1 747 tgdAdel o+ das @3 Rl=9l 0.513 fA
P dEoly T3} vudS u= fFARE A3E el ey v]ao]

5 Soll wisiME 2u) o]de] Fe WEES wWth(Table 4)™. B3AR
faAre] ol 12602 &

_30_



UCP—1 Genotype

B3AR Genotype

RR type
(variant)
0.9%

Figure 5. Distribution of UCP-1 and B3AR polymorphism in this study
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Table 4. The Frequencies of the Uncoupling Protein-1 genotypes of

this study comparing the others.

UCP-1 Genotype (%)

Populations n A R Frequencies

G GG of G allele
Korean" 538 24.8 48.6 26.2 0.51
H.H.Oh? : Children 109 15.6 57.8 26.6 0.56
H.H.Oh? : Obesity 190 22.1 53.7 24.2 0.51
S.G.Kim® : Normal subjects 98 25.7 42.0 30.4 0.51
: NIDDM 76 31.6 44.7 23.7 0.46
J.H.Kim® 65 29.2 44.6 26.2 0.49
Caucasians” 1,950 55.6 38.2 6.2 0.25
Esterbauer H : Austrian” 153 48.6 45.8 5.6 0.29
Urhammer SA : Danish” 379 56.2 36.9 6.9 0.25
Pihlajamaki J Finnish” 228 59.2 39.0 1.8 0.21
Valve R : Finnish'” 170 52.8 42.2 4.7 0.26
Schaffler A : German'V 1020 57.0 35.4 7.6 0.25
Japanese'? 676 26.2 49.8 24.1 0.49
Shihara N*? 349 20.4 54.7 24.9 0.52
Hayakawa T 214 26.2 49.5 24.3 0.49
Kogure A 113 31.9 45.1 23.0 0.46

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

? This study

? 0Oh et al, Metabolism 53(8), 1054-9, 2004.

Kim et al, J Kor Diabetic Asso 25, 262-272, 2001.

® Kim et al, J Kor Dietetic Asso 23, 803-813, 1999.

Calculated by the summation of the result of study as total Caucasian population
7 Esterbauer H et al, J Lipid Res, 39:834-44, 1998,

® Urhammer SA et al, J Clin Endocrinol Metab, 82:4069-74, 1997.

Pihlajamaki J et al, Metabolism, 47:1397-402, 1998.

2 Valve R et al, Diabetologia, 41:357-61, 1998,

' Schaffler A et al, Eur J Clin Invest, 29:770-9, 1999.

2)

9)

Calculated by the summation of the study as total Japanese population (n=495)
Shihara N et al, Int J Obes Relat Metab Disord. 2001 Jun;25(6):761-6.

" Hayakawa T et al, Metabolism, 48:636-40, 1999.

19 Kogure A et al, Diabetologia. 1998 Nov;41(11):1399.

13)
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Table 5. The Frequencies of the B3—adrenergic Receptor genotypes of

this study comparing the others.

B3AR Genotype (%)

Population I Frequencies

pufations Ww WR RR of R allele
Korean" 1,885 0.68 0.29 0.03 0.115
H.H.Oh? 104 0.60 0.39 0.009 0.136
H.H.Oh” 980 0.67 0.31 0.02 0.117
K.J.Ahn" 500 0.70 0.27 0.03 0.110
H.J.Lee” 114 0.68 0.28 0.04 0.120
J.Y.On? 53 0.70 0.26 0.04 0.113
S.W.Park” 134 0.74 0.23 0.03 0.097
JapaneseS) 1,033 0.66 0.30 0.04 0.126
T.Nagase” 186 0.61 0.36 0.03 0.140
Y.Shima'” 261 0.67 0.29 0.04 0.123
N.Sakane!? 387 0.63 0.33 0.03 0.130
K.Yanagisawa'? 199 0.72 0.23 0.05 0.110
Caucasians; German'” 1259 0.88 0.11 0.01 0.043
Caucasians'™” 909 0.88 0.11 0.03 0.057
Caucasians; French-canadian'” 468 0.87 0.13 0.09 0.103
Finnish'? 170 0.53 0.42 0.05 0.173
Pima Indians'” 642 0.46 0.45 0.09 0.210

D Calculated by the summation of the result of study as total Korean populations

In this study

3 Oh et al, J Korean Soc Food Sci Nutr, 33(1), 83-90, 2004

Y Ahn et al, The Korean Association Internal Medicine, 53(6), 817-830, 1997
Lee et al, The Korean Society of Endocrinology, 17(2), 236-245, 2002

Oh et al, The Korean Society of Endocrinology, 14(4), 706-718, 1999

Park et al, The Korean Society of Endocrinology, 13(4), 590-600, 1998
Calculated by the summation of the result of study as total Japanese populations
Nerumasa et al, Men, J Clin Endocrinol and Metab, 82(4), 1284-1287, 1997
Shima et al, Clin Chim Acta, 274, 167-176, 1998

' Sakane, Diabet, 40, 200-204, 1997

2 Yanagisawa et al, Diabet Res Clin Prac, 44, 41-47, 1999

Buettner et al, J Clin Endocrinol and Metab, 83(8), 2892-2897, 1998
Dionne et al, Diabetes 2001;50(1): 91-5

19 Gagnon et al, J Clin Invest 1996;98(9):2086-93.

9 Valve et al, Diabet, 41, 357-361, 1998

7 Walston et al, N Engl J Med, 333, 343-347, 1995

2)

5)
6)
7
8)
9)

10)

13)

14)
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Communalities

Initial Extraction
Rice & Noodles 1.000 .688
Potatoes 1.000 .631
Sugars 1.000 .666
Legumes 1.000 579
Nuts 1.000 .352
Vegetables 1.000 .682
Mushrooms 1.000 .626
Fruits 1.000 579
Beef & pork 1.000 676
Eggs 1.000 .344
Fish & Shesilfish 1.000 426
Seaweed 1.000 .583
Milk & product 1.000 .398
Oils 1.000 641
Soda 1.000 .488
Snacks 1.000 410
Past-food 1.000 473
Bread 1.000 178

Extraction Method: Principal Component Analysis.

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 4.442 24.680 24.680 4.442 24.680 24.680
2 1.953 10.850 35.529 1.953 10.850 35.529
3 1.695 9.419 44,948 1.695 9.419 44,948
4 1.328 7.380 52.328 1.328 7.380 52.328
5 1.222 6.789 59.117
6 1.121 6.226 65.343
7 .927 5.147 70.490
8 .862 4.789 75.279
9 .783 4.352 79.630
10 .688 3.823 83.453
11 .575 3.192 86.645
12 .485 2.696 89.341
13 467 2.594 91.935
14 .382 2.124 94.059
15 .321 1.784 95.843
16 .301 1.671 97.514
17 .230 1.276 98.790
18 .218 1.210 100.000

Extraction Method: Principal Component Analysis.

Figure 6. Communalities and total wvariance explained by Principal

component analysis in this study
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Component Matrix?

Component
1 2 3 4
Vegetables .756 .305 .070 .108
Sugars 751 145 .098 .267
Mushrooms 746 -.233 -.030 -.121
Oils .646 .455 -.127 .021
Fish & Shellfish .5682 -.026 -.058 -.289
Nuts 631 .136 -.208 .091
Eggs .515 .261 -.016 .100
Rice & Noodles 126 .812 -.113 -.019
Beef & Pork .193 .739 -.122 .279
Potatoes 197 725 .202 -.161
Seaweed -.063 .661 -.265 .268
Legumes 415 .507 .332 -.198
Fast—-food -.141 -.120 .662 -.028
Milk & Product -.056 -.009 -.627 .046
Soda -.096 -.009 .602 .341
Fruits .150 127 -.282 .679
Snacks .025 -.044 -.350 534
Bread .005 -.030 -.049 -.417

Extraction Method: Principal Component Analysis.

Rotation method : Varimax

a

4 components extracted

Scree Plot

Eigenvalue

Figure 7. Scree plot and component matrix by principal component

a

10 1 12 13

Component Number

analysis in this study
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Table 6. The partial correlation coefficient among the obesity related

indices at adjusted age and sex

wt oY  BMI Rl  Waist Tri @ Subs %Fatc: FM? LBM? WHR?

or¥ 790™

BMI 925" 958"

RI 7917 976 953"

Waist -.055 -.082 -.070 -.044

Tri -.056 -.007 -.014 @ .061 .551

Subs -.068 | .041 @ .004 .091 .567 | .882

%Fatc = .164" 264" 253" .3167 .5107 .799" .815"

FM? 9227 .889™ .950™ .883™ -.056 -.023 @ .004 @ .222"

LBM? 869" 482" 680" 491" -.042 -.085 -.145" .052 .609

WHR? 674" 681" .725" .696™ -.130 -.097 -.101 .186" .739 .435"

%Fat”? 754" 877" 869" 855" -.071 -.023 .036 .241" 933 350" .702"

v Obesity degree of standard weight according to height by body growth
standard in Korea children of Korean J Pediatrics

? by BlA(bioelectrical impendence analysis) method
Correlation 2-tailed significance at p<0.05

™ Correlation 2-tailed significance at p<0.001
Wt; weight, OI;, Obesity index, BMI; body mass index, RI; Rohrer index, Waist;

waist circumference, Tri; triceps, Subs; subscapular, %Fatc;%body fat by

caliper, FM; fat mass, LBM; lean body mass
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Table 7. The partial correlation coefficient among the obesity related
indices at adjusted age and sex in the obese and normal

group defined as body mass index

Wt oY BMI RI  Waist %Fatc FM?  LBM?  WHR?
or’ 6137
143V
BMI
RI
, -.068
Waist .
261
090  .019  .170
JFatc
359" 413" 458
-.036
2)
FM
333"
? 232" 189° 4347
-.221 -.122 119
— -.035 133
377" 294"
Fat? 625" 058 161
era 075 291" - 529"

v Obesity degree of standard weight according to height by body growth
standard in Korea children of Korean J Pediatrics

by BlIA(bioelectrical impendence analysis) method

Normal group(n=79)

Obese group(n=38)

Correlation 2-tailed significance at p<0.05

" Correlation 2-tailed significance at p<0.001
Wt; weight, OI, Obesity index, BMI; body mass index, RI; Rohrer index, Waist;

waist circumference, %Fatc;%body fat by caliper, FM; fat mass, LBM; lean

body mass
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Table 8. The partial correlation coefficient among the obesity related
indices at adjusted age and sex in the obese and normal

group defined as obesity index

Wt oY BMI RI  Waist  %Fatc FM? LBM? WHR”
or’ 6857
.064%
BMI
6617
K .089
, -041 -.032 .056
Waist . .
360" .387"  .348
076 .053
%Fatc . .
320" 315
” -.029
M 331"
” 386" 384" 562"
LBM -.255 -.253 163
” 520" 544"
WHR 104 244
5 6907 580"
PR 030 168

v Obesity degree of standard weight according to height by body growth
standard in Korea children of Korean J Pediatrics

? by BlA(bioelectrical impendence analysis) method

Normal group(n=89)

Obese group(n=28)

Correlation 2-tailed significance at p<0.05

" Correlation 2-tailed significance at p<0.001
Wt; weight, OI, Obesity index, BMI; body mass index, RI; Rohrer index, Waist;

waist circumference, %Fatc;%body fat by caliper, FM; fat mass, LBM; lean

body mass

_44_



Table 9. The partial correlation coefficient among the obesity related
indices at adjusted age and sex in the obese and normal

group defined as %body fat by caliper

Obesity1> Rohrer . . .
BMI Fat mass®  WHR? %fat”
Index Index
Waist -.271%" -.251" -.222" -.208" -.214" -.199"
ais
-.128Y -.104 -.119 -.086 -.143 -.165

Obesity degree of standard weight according to height by body growth
standard in Korea children of Korean J Pediatrics

by BlIA(bioelectrical impendence analysis) method

Normal group

Obese group

Correlation 2-tailed significance at p<0.05

" Correlation 2-tailed significance at p<0.001

BMI; body mass index, Waist; waist circumference
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Table 10. The partial correlation coefficient between obesity related

indices and serum lipid profiles at adjusted age and sex

T-C HDL LDL TG FFA apoB apoA Al

Weight 307" -.085 318" 183" | .166 357 -.041 341
Obesity Index" 107 0 -.332" 1917 2027 .166 323 -.274™ 418"
BMI 160 -.258% 218 211" 185" .324™ -.197° .388™
Rohrer Index 056 -.356" .143 .209° 135 288"  -.303"™ .397"
Waist .120 .180° 106 -.180° | .072 .016 151 -.079

%Fat by calipier | -.061 -.197° .033 710 -121 .0563 | -.108 138

Fat mass by BIA = .300" -.142 330" .187° 2677 403" -.097 391"

LBM by BIA 239" .001 2230 141 .007 213° .035 .198°
WHR by BIA 227" -.029 230" .105 .012 346" -.007 .206"
%Fat by BIA 222° - 177" 2667 160 321" .354™ -.145 374

v Obesity degree of standard weight according to height by body growth
standard in Korea children of Korean J Pediatrics

? 5 types of dietary pattern by factor analysis
Correlation 2-tailed significance at p<0.05

™ Correlation 2-tailed significance at p<0.001
BMI; body mass index, Waist; waist circumference, LBM; lean body mass,

BIA; bioelectrical impendence analysis, T-C; total cholesterol, FFA; free fatty

acid, Al; atherogenic index
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Table 11. The partial correlation coefficient between obesity related
indices and serum Insulin-resistance related profiles at

adjusted age and sex

Glucose: HbAlc  Insulin | c-peptide  HOMA-IR
Weight -.086 142 350" .465™ .353™
Obesity Index” -.091 1747 342" 467 .333"
BMI -.115 167" .386™ 501" .378"
Rohrer Index -.087  .170"  .391™  .499™ 375"
Waist -.098 -.033 -.070 @ -.027 -.090
%Fat by calipier = -.183" -.071  .327" .299" 299"
Fat mass by BIA | -.087 .202" 317" 403" .316"™
LBM by BIA -.066 .037 314" .440™ 319"
WHR by BIA .046 3377 .394™ .400™ .404™
%Fat by BIA -.078 .229™ 250" .304™ 242"

v Obesity degree of standard weight according to height by body growth
standard in Korea children of Korean J Pediatrics

? 5 types of dietary pattern by factor analysis
Correlation 2-tailed significance at p<0.05

™ Correlation 2-tailed significance at p<0.001

BMI; body mass index, Waist; waist circumference, LBM; lean body mass,

BIA; bioelectrical impendence analysis, HbAlc; hemoglobin Alc
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Table 12. Comparison of physical characteristics and body composition

by genotype of the UCP-1 gene

A allele” G allele )
Genotype p-value
(n=96) (n=120)

Body composition by physical characteristics

Weight (kg) 41.5+0.9Y  40.4%0.8 0.392
Obesity index” 111.2+1.6  108.3%1.5 0.187
Rohrer index (kg/emx107)  144.4%£2.1 140.5%+1.9 0.170
Body mass index (kg/m?) 20.5+0.3 19.9+0.3 0.202
Waist circumference (cm) 67.0+1.3 64.8+1.2 0.198

Body composition of skinfold thickness by calliper

Triceps (mm) 21.5%+0.7 21.0£0.7 0.618
Subscapular (mm) 14.0%+0.8 13.5+£0.7 0.648
%Body fat (%) 22.6x0.6 22.1+0.6 0.574

Body composition by BIA(Inbody 4.0)

Body fat (kg) 12.6+0.6 11.7x£0.5 0.279
Water (0) 21.2+0.3 21.1x0.3 0.736
Lean body mass (kg) 28.84+0.5 28.7+0.4 0.710
Visceral fat (cm) 34.0+2.9 32.6£2.5 0.711
Waist hip ratio(WHR) 0.895+£0.004 0.897+0.04 0.688
%Body fat (%) 28.6x0.8 27.4+0.7 0.278

VA allele = 2 X AA type + AG type, G allele = 2 X AA type + AG type

? Values were for comparisons of two groups by GLM(covariance) analysis,
adjusted for gender and age.

¥ Adjusted mean+SE

Y Percentile of standard weight according to height by body growth standard

in Korea children of Korean J Pediatrics
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Table 13. Comparison of serum biochemical parameters by genotype of

the UCP-1 gene

Genotype A allele” Gallele
(n=93) (n=115)
Lpid profiles
165.2+2.5” 171.943.1  0.153?
Total cholesterol (mg/dL) Dt
165.143.3  173.3%£3.9  0.063
i density | DD ey 492EL 50.7+41.0  0.310
gh™density fipoprotein e 49.4+1.1  50.841.0  0.350
- DD ey | TAERL 1041227 0.106
Low-density lipoprotein(LDL mg/dL 97 149.9 105.949 5 0.039"
Frielveeride(TG) ey P31ESD 85.743.1  0.114
rislyeeride me 92.9434  86.7+3.0  0.169
. 399.8427.5 373.0£24.9  0.472
Free fatty acid(FFA) (uEq/L)
402.4+27.8 376.1£25.2  0.486
. - ey COLELS 61.3t1.5  0.501
polipoprotein e 597415  62.041.3  0.253
, , 141.642.0  143.0£1.7  0.606
Apolipoprotein A-I (mg/dL)
142.241.9  143.3+1.8  0.670
A « index(AD ey | 2ABE009  2.49£008 0756
therogenic Index e 2.44+0.08  2.52+0.07 0.471
Insulin resistance related profiles
87.840.7 87.940.6  0.818
Glucose (mg/dL) g7 6407 88.0£0.7  0.851
. 5.47+0.02  5.47+0.02 0.923
Hemoglobin Alc(HbAlc) (%) 5.46+0.02  5.47+0.02  0.742
. 10.4+0.7 9.840.6  0.509
Insulin Wl/ml) 01407 9.9+0.6  0.831
. 1.65+£0.67  1.55+0.06  0.246
c-Peptide (ng/mg) 634006  1.5740.05 0.439
2.23£0.16  2.14£0.14  0.662
HOMA-IR 2.13+£0.14  2.2240.13  0.644

2

3

4

for gender and age.

)

for weight, gender and age.

Adjusted meantSE
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A allele = 2 X AA type + AG type, G allele = 2 X GG type + AG type
Values were for comparisons of two groups by GLM( (covariance) analysis, adjusted

Values were for comparisons of two groups by GLM(covariance) analysis, adjusted
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Table 14. Comparison of nutrient intake by genotype of the UCP-1 gene

Genotype A allele G allele p-value”
(n=95) (n=119)

Energy kcal 1785.3+£43.7% (38.9%) 1709.6%39.1 (39.5%) 0.200
Energy nutrients
Total Protein g 69.1£2.4  (84.2%) 66.5£2.1  (80.8%) 0.419
Animal protein g 38.8%£1.9 36.9%t1.7 0.467
Total fat g 55.7£2.6  (45.3%) 52.8£2.3  (42.9%) 0.399
Animal fat g 34.9+2.0 33.3+1.8 0.567
Carbohydrate(CHO) g 266.6£5.9  (8.4%) 255.7£5.3  (13.4%) 0.177
Fiber g 13.4+0.5 12.940.5 0.474
Insoluble vitamins
Vitamin A R.E. 642.4+28.4 555.0£25.3 0.023"
Retinol ug 169.95£10.5 161.4+9.4 0.547
Carotene ug 2488.6+£143.9 1958.2+£128.5 0.006*
Vitamin B1 mg 1.11+0.04 1.06+0.04 0.335
Vitamin B2 mg 1.17£0.05 1.06+0.04 0.103
Vitamin B6 mg 1.6910.06 1.5410.06 0.075
Niacin mg 14.9+0.7 13.8+0.6 0.247
Vitamin C mg 64.2+5.3 67.1+4.8 0.685
Folate 1g 188.4+£7.9 163.8+7.1 0.022"
Minerals
Total calcium(Ca) mg 553.3+£19.7 519.1£17.6 0.197
Phosphate(P) mg 955.6+28.6 910.8+25.2 0.240
Total Iron(Fe) mg 11.9+£0.4 10.9£0.4 0.094%
Sodium(Na) mg 3661.9+122.7 3467.1+£109.4 0.238
Potassium(K) mg 2156.4+79.3 1985.3+£70.9 0.110
Zinc mg 8.710.3 8.7+0.3 0.362
Free fatty acid composition & cholesterol
Total fatty acid mg 31.8x1.5 28.911.3 0.160
SFA mg 12.6£0.6 11.6£0.6 0.319
MUFA mg 11.5x0.6 10.5+0.5 0.180
PUFA mg 7.740.4 6.7+0.4 0.088*
Omega 3(n-3) mg 0.74%0.06 0.61£0.05 0.087*
Omega 6(n-6) mg 6.7310.36 6.04+0.32 0.159
n-3/n-6 ratio mg 0.10£0.01 0.09£0.01 0.455
Cholesterol mg 334.4+16.1 307.0+14.3 0.207

D Values were for comparisons of two groups by GLM( (covariance) analysis, adjusted for

gender and age.
? Adjusted mean*SE
SFA; Saturated fatty acid, MUFA, Monounsaturated fatty acid, PUFA; polyunsaturated fatty acid
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Table 15. Comparison of INQ value by genotype of the UCP-1 gene

A allele G allele

Genotype (0=95) (n=119) p-value"
Protein 1.91+0.04" 1.88+0.03 0.658
Vitamin A 1.22+0.05 1.10£0.05 0.076
Vitamin Bl 1.29+0.04 1.27£0.03 0.735
Vitamin B2 1.13£0.04 1.08+0.03 0.333
Vitamin B6 1.56£0.05 1.44£0.04 0.049"
Niacin 1.33+0.04 1.28+0.04 0.396
Vitamin C 0.90+0.05 0.95+0.07 0.606
Folate 0.65+0.03 0.57£0.02 0.020°
Calcium(Ca) 0.72%0.03 0.70£0.02 0.456
Phosphate(P) 1.11£0.03 1.09£0.02 0.467
Iron(Fe) 1.12£0.05 1.03£0.04 0.122
Zinc 1.33%£0.03 1.30£0.02 0.485

Y Values were for comparisons of two groups by independent t—test analysis
2 Adjusted meantSE

— 1.0 value

—Aalele
....... G dlele Vit A Protein

Folatex

Vit G

Figure 8. INQ values by the genotype of UCP-1

* Mean value significantly different between the genotype of UCP-1 at p<0.05
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Genotype
A v
Risk Factor — Disease Genotype
Genotype Disease| D
B ! Risk Factor
Risk Factor — Disease
Genotype Genotype
N N E
C Risk ~ Disease Risk Factor — Disease
Factor

Figure 9. Five hypothetical models describing the relations between
genetic susceptibility to disease and risk factors for disease

in epidemiologic framework

(Adapted from Ottman R, An Epidemiologic Approach to Gene-enviroment interaction,

Genet Epidemiol 7:177~85, 1990)
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Table 16. The frequencies of UCP-1 genotype between Normal and Hyper

-LDL cholesterolemia Groups

Normal LDL Hyper LDL

—cholesterolemia —cholesterolemia Total p-value
A allele  88Y (94.6%) 5 (5.4%) 93 (100.0%)
UCP-1 0.062"
Gene G allele 100 (87.0%) 15 (13.0%) 115 (100.0%) 6407
Total 188 (90.4%) 20 (9.6%) 208 (100.0%)

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

#’ 0dds ratio for UCP-1 genotype, Cl 0.92~7.56

» n, Number of subjects

Hyper LDL cholesterolemia was defined by the criteria of LDL cholesterol level

more than 130mg/me.

A allele G allele
4 40 r y=6.7x+10
s | y=-0.3x+22 - ¥ =0.7995
r? =0.0092
> 30 30
8]
[ 25 25
(]
> 20
o
™ 15 15
10 10
5 5
0 0
25th 50th 75th 100th 25th 50th 75th 100th

Figure 10. The frequency distribution of LDL concentration by percentiles
(p-trend=0.032)

r’ values were obtained by simple regression

p—trend value was obtained by Linear—-by-Linear association test

Frequency, Number of subjects
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Table 17. Source of variation of serum LDL cholesretol level interaction

with 4 types dietary pattern and UCP-1 genotype

Model I II I IV \ VI
UuCPkP-1 1.9V 1.7 2.0 2.0 1.8" 1.8"
Age 3.9" 4.4™ 4.2™ 2.5 3.6™ 3.5™
Sex 1.8 1.9" 2.1" 1.2 1.7° 1.5
Weight 10.4™ 10.9" 9.7" 10.3" 9.8 10.7"
Balance

1.0 0.8
Food pattern
Main-dish
0.9 0.6
Food pattern
Fast—food *
1.6 1.2
Food pattern
Snack
0.2 0.2
Food pattern
Model 13.9™ 14.4™  14.3™  15.1™ 13.7" 16.7"

Y Variation(%) in LDL concentration was computed using the type II sum of
squares, which can quantify the effects of an LDL concentration after
adjustment by GLM for all other variables and UCP-1 genotype included in the
model
Significance at p<0.05

" Significance at p<0.001
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Table 18. Source of variation of serum LDL cholesretol level interaction

with fat contents and UCP-1 genotype

Model I I 1 v % VI VI
UucCP-1 1.9V 2.1" 1.8" 1.8" 1.9 3.0 3.0
Age 3.9" 3.1" 3.5" 3.6™ 6.1" 6.7" 4.1
Sex 1.8 2.1" 1.9 2.0" 1.8" 1.3 1.3"
Weight 10.4™ 7.0" 8.1" 7.8" 9.3 10.5™ 11.2*
SFA 2.1 3.0 1.7 1.1 0.1
o3 fatty acid 1.0 1.1 0.4 0.5
CHO? 0.2 0.1 0.0
Balance diet 1.7° 2.3
One food 4.1" 4.1"

B3AR 1.3 1.2
Model 13.9" 15.5" 16.6™ 16.8™ 22.1* 23.9" 15.5™

v Variation(%), in LDL concentration was computed using the type III sum of
squares, which can quantify the effects of an LDL concentration after
adjustment by GLM for all other variables and UCP-1 genotype included in the
model

? % of energy from carbohydrate
Significance at p<0.05

" Significance at p<0.001
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9. AolAw AHAFH AW 24 BN 3% dEAd @

LDL Ed2HE &5

Table 23.9] Model& 71Z2=Z 39 dF LDL F+ol oA UCP-1 F#x}
g 9FgS TVMA T AL Aol AW fHx Feans 2l
sttt A& v F A H o] HAFAFS 2ol AA HF AGE 20-25%S
a3t 20%, 25%S 71O 8 UCP-1 fdAe] tha o w2 LDL 5+ &
vl stk (Table 19). S oiulE & AW AFH =] 20%7F 256% HU
UCP-1 &A=& 93 LDL 5% B ¥7} fFo 4 o2 vt 20%= 71+
O 3t 20% olete] AWE AHT dAE AAE 208 Aot
20% ol AFT dAE AT 20, 25%9] 7 A AA L 257,
‘A 25’2 SRS W, AA T 202 AA T 25904 UCP-1 #%
Ape] v g zkell % LDL 52 Aol 7k fldvh. 18 Akt 2094 =
A5 FA4 AF BFoAM G allele® LDLo] fFoHo=m F713kdtt
(p=0.027, p=0.011). A 250 A= A5 E4] F G alleleel ] LDLo]
ox oz Fr7Fsk th(Figure 11).

o

Nagia 5°9& 194 2xle A= UCP-1 §31A @Al wat 24 & 4

Ay o] zpol7F @A wE, A WFAAL A4 3053 90w ol EEAlo]l GGl

o2 7rAsa olgd A= Aol G alleledlA] UCP-1 &4
o]

AN Ao Az oA A7 AW AAA G alleleE
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Table 19. Comparison of serum LDL cholesterol level by the UCP-1

gene In dietary fat intake

Genotype A allele G allele p-value
<20% of energy” 86.5+4.77 84.8+3.8 0.786"
(n=42) 88.9+4.8 86.1+3.9 0.653”
>20% of energy” 99.7+£3.4 110.2+3.1 0.027"
(n=176) 99.2+3.2 110.6+3.0 0.011"
<25% of energy 99.0+4.4 103.2+3.9 0.590
(n=92) 99.4+4.3 103.9+£3.8 0.442
>925% of energy 96.7+4.3 106.2+3.8 0.105
(n=126) 96.1+4.0 106.7+3.6 0.051"

Values were for comparisons of two groups by GLM(covariance) analysis, adjusted
for gender and age.

Values were for comparisons of two groups by GLM(covariance) analysis, adjusted
for weight, gender and age.

¥ Adjusted mean®SE, * Significance at p<0.05, ™ Significance at p<0.001

Eat less than 20% of energy from fat

Eat more than 20% of energy from fat

116 116

110 | 110 1’

105 T
100 [

95

106
100 1’

95

ol |

A allele G allele A allele G allele

LDL cholesterol, mg/dL
LDL cholesterol, mg/dL

90 r

[0 <20% of energy El =20% of energy [0 <25% of energy B =25% of energy

Figure 11. Interaction between dietary fat intake and UCP-1

polymorphism on serum LDL cholesterol
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allele?] Y18+ A allelel Hl & 9.58] Z 71313 tH(p=0.009). ]2 W4=7

el EoA ALDL-FH~uHEdFl ds 7 ddEo] = W
2 749 A mdS A"str] fE AR 314 A AR(
Backward;wald)& 33t ®FEE& FE313HTable 20). T thA @A <l
Az WS AAHAEY HFE Al ma o H3A-S x* (chi-square) &
31.347°1 v (p=0.001). Zt A NA AAE WFe Ao] XA A&
(%), A%, AF, gz + oA A dAA desofx] b= G
allele(OR 7.053, p=0.012), HOMA-IR(OR 1.897, p=0.008), FFA(OR 1.005,
0.006), A4 (OR 0.066, p=0.001) &2 & UCP-1 fA#}2] Wol&el G allele
7} 1LDL-Zel~HEd 5ol disl) 71 & A8 =5 el

l-tl

I

4
iy

y

AB}A o2 Zold| 9dolA UCP-1 Fx2e tha g3 45 =83}
24 Ao] A A ofg dH|E(%)°] 5 LDLE F7HAIZ aL(Figure 9, 10),
UCP-1 G allele¢} &5 &g A "2 HOMA-IRS #5280 & 1LDL-Z7
2HEEFY AFEE ST7HAIFA H(Table 20).
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Figure 12. Odds ratio of UCP-1 G allele for hyperLDLcholesterolemia

Black circle were odds value of UCP-1 G allele(variant type)

HyperLDLcholesterolemia was defined by the criteria of LDL cholesterol level

more than 130mg/dL.

Y including variable were UCP-1 genotype(p=0.070)

2 including variable were UCP-1 genotype and age(p=0.057)

» including variable were UCP-1 genotype and age, sex(p=0.018)

Y including variable were UCP-1 genotype and age, sex, weight, waist(p=0.013)

5) including variable were UCP-1 genotype and age, sex, serum free fatty acid(p=0.027)

® including variable were UCP-1 genotype and age, sex, serum free fatty acid, HOMA-IR
(p=0.010)

» including variable were UCP-1 genotype and age, sex, serum free fatty acid, HOMA-IR,
waist(p=0.010)

8) including variable were UCP-1 genotype and age, sex, serum free fatty acid, HOMA-IR,
waist, weight(p=0.018)

? including variable were UCP-1 genotype and age, sex, dietary %fat of energy(p=0.047)

9 including variable were UCP-1 genotype and age, sex, dietary %fat of energy, weight (p=0.018)

" including variable were UCP-1 genotype and age, sex, dietary %fat of energy, weight,

waist (p=0.018)

) including variable were UCP-1 genotype and age, sex, dietary %fat of energy, serum

fatty acid, HOMA-IR (p=0.018)

) including variable were UCP-1 genotype and age, sex, dietary %fat of energy, serum

fatty acid, HOMA-IR, weight, waist (p=0.009)

12

13
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Table 20. Logistic regression model of HyperLDLcholesterolemia in

Korean children

Variable Step 1V Step 2 Step 3 Step 4 Step 5
G allole? 9.537%™ 8.402"™ 9.654™ 8.856™" 7.053"
(1.74/ 52.18)4) (1.74/50.54)  (1.81/51.38) = (1.76/44.16) @ (1.53/32.36)
cex 0.079™ 0.082" 0.078™ 0.055™ 0.066™*
(0.01/0.049) = (0.01/0.49) = (0.01/0.45) = (0.01/0.30) = (0.01/0.34)
1. 1. 1. 2.089™ 1.897™
HOMA-IR 667 655 706 089 897
(0.88/3.14) = (0.88/3.09)  (0.94/3.08) = (1.26/3.44) = (1.18/3.04)
_ 1.004* 1.004* 1.004* 1.005* 1.005™
Free fatty acid
(1.00/1.00) = (1.00/1.00)  (1.00/1.00) = (1.00/1.00) = (1.00/1.01)
. 1.034 1.030 1.031 1.033
Waist
(0.98/1.08)  (0.98/1.07)  (0.98/1.07) = (0.99/1.07)
Weiaht 0.1031 1.037 1.041
ci8 0.96/1.10)  (0.96/1.11)  (0.97/1.11)
1.360 1.136
Age
(0.48/3.83) = (0.51/2.51)
1.044
% Fat of energy
(0.90/1.21)

HyperLDLcholesterolemia was defined by the criteria of serum

cholesterol level more than 130mg/dL.

Y Backward;wald method of logistic regression

2 G allele of UCP-1 gene compared with A allele

¥ 0dds ratio

' 95% CI for odds ratio

* Significance at p<0.05,

dkk

* Significance at p<0.01,

Significance at p<0.001
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v}, UCP-1 #F3AF g3 A 93 f= 2o AF

AFHog H Ao UCP-1 42 tt8 X (gene)S 114 8 (disease)?]
A21Q1 dF LDL F#2~H & (risk factor)S S7HA171E QIAZ A€ E o]
ek T3 UCP-1 734 "4 A S5 (disease)d] @A = #
75+ HOMA-IR, 2 olA ¥ A3 % (risk factor) 52 M4EF Joztgoz
LDL s%=5 5 S7A7IEE dWe Wlls dsA7l= 235 yed A
o]th(Figure 10, 11, 12). webx UCP-1 F2# tPAdel o AIA 7}
A R Ottmane] A|Ag 5714 & BE¥ DY RS &3 e

S A3kl tH(Figure 13).

]
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ATl A s UCP-1 #3412 v d# AFae] dado] yehhA &k
ARk, o] fFAAte] e dAgrAHEd ok UCP-1 47 G alleles
HiRkel fjgaloma FAAQl THE JHAAL Tk FHE AolH|vre]
EetA bl wel AdaA g acle] syl o] dHA"TFT o] Sy
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Dyslipidemia

Atheroscerosis

Risk Factor

= Serum free fatty acid

» HOMA-IR

= % Fat from energy

= Serum LDL cholesterol

Figure 12. Developed hypothetical models of the interaction between
UCP-1 polymorphism and risk factors for disease in this
study

D

Intersection part between gene and risk factor maybe increase

disease by gene—diet interaction and gene-risk factor interaction.
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ABSTRACT

Studies on the development of the individualized
nutrigenomic model for the UCP-1 genotype—based

obesity in the elementary subjects

Oh Hyunhee
Department of Food & Nutrition
The Graduated School

Sungshin Women's University

Child obesity had continuously increased, was by 10.6% in Korea at
2005, corresponding to increasing mortality with chronic diseases when
they are growing up. Many studies suggested that the major cause of
circulatory abnormal diseases might be the changing of the eating
habits such as changing from Korean Traditional meal to Westernized
meal. Obesity 1s an one of multifactorial diseases caused by the
various environmental and genetic factors, explained 33% of weight.
We tried UCP-1 and B3AR(B3-adrenergic receptor) as one of obese
candidate genes implicated in the pathogenesis of obesity and related

metabolic disorders in this study. UCP-1, which plays a major role in



thermogenesis, 1s a proton transporter during uncoupling oxidative
metabolism from ATP synthesis and dissipates energy through heat in
the inner membrane of mitochondria. It is thought to play some role
in fatty acid metabolism in BAT which was reported to play important
roles for energy homeostasis in rodent. However, the expression of
UCP-1 mRNA and protein were founded in adult human white adipose
tissue and skeletal muscle on the new reports. Even though BAT plays
a minor role in human, it is still responsible for 1-2% of the energy
expenditure, preventing weight gain of 1-2kg per year. The human
UCP-1 gene has been located to the long arm of chromosome 4(q31).
A—G polymorphism at position -3826(A-3826G) in the 5 —flanking
region of UCP-1 gene was found and shown to be associated with an
increased body weight and body fat gain over time in Quebec Family
Study. This polymorphism was also related to the resistance to weight

loss during low calorie diet and related metabolic disorders.

The main purpose of this study was to develop the individualized
nutrigenomic model for the UCP-1 genotype-based obese subjects
after the effect of the A-3826G polymorphism of the UCP-1 gene on
the biochemical obese parameters and dietary nutrients intakes were

investigated in 117 Korean elementary subjects.

1. Subjects's weight or height are similar to other study finding. The
probability of obesity in elementary school, depended on the five
different anthropometric methods of obesity, was 70% by BIA,
47.6% by caliper's, 14.5% by Rohrer index, 32.7% by BMI, 23.6% by
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BAI methods. We suggested that the appropriated criteria for
child obesity should be chosen according to subjects'
characteristics or target markers such as the body composition,

waist circumference, weights and so on.

2. The frequencies of B3AR genotype were WW type 66.6%, WR type
38.5%, RR type 0.9%. The frequencies of UCP-1 were AA type
15.6%, AG type 57.8% and GG type 26.6%. The frequencies of
variant types of B3AR and UCP-1 found in this study was
statistically identical to other Korean population studies and
Japanese population studies. However the frequencies of UCP-1
genotype was significantly higher than Caucasian population studies,

when compared by Fisher’s exact test.

3. Plasma biochemical backgrounds of our subjects were beyond the
criteria for the NCEP dyslipidemia. The correlations between
plasma  biochemistry and anthropometry indicators  were
significant in LDL and BMI or weight, TG and BMI, weight, BIA

or waist, HDL and BMI, Rohrer index, body fat contents or waist.

4. The comparison of physical characteristics and body compositions
according to of UCP-1 genotyping were not different in child
obesity. However, the blood biochemistry according to UCP-1
genotyping, LDL(p=0.039) and total cholesterol(p=0.063) levels

were significantly higher in G allele compared with A allele.
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5. The comparison of dietary nutritions intake and INQ(Index of
nutritional quality) in different subjects with the genotypes of
UCP-1 were increased in A allele. Dietary Ca and Zn intake,
important minerals in growth metabolism, were lower than dietary

recommended intakes for children. (revised version in 2005)

6. When the subjects were divided into normal group and
hyper-LDLcholesterolemia group with the criteria of LDL level,
130mg/dL, the distribution of UCP-1 genotype showed significant
difference by Fisher’s exact test(p=0.062). The frequency of A
allele vs G allele were distributed by 94.6% vs 87.0% in normal
group, while significantly increased to 5.4% vs 13.0% In
hyper-LDLcholesterolemia group. The frequency of LDL
concentration by the quartile distribution(25, 50, 75, 100th) was
significantly increased by Linear-by-Linear association

test(p—trend=0.032) and by simple regression(r*=0.7995).

7. When the subjects were divided into normal fat intake group and
high fat intake group by the criteria of energy from fat of
20%(p=0.05) or 25%(p=0.01), comparison of serum LDL
cholesterol level by the UCP-1 gene in dietary fat intake was
significantly higher in G allele compared with A allele in high fat

intake group.

8. To find risk factors causing hyper-LDLcholesterolemia in Korean

elementary subjects, stepwise logistic regression analysis was
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conducted. Including age, sex, UCP-1 G allele, HOMA, free fatty
acid, waist circumference, weight and energy from dietary fat, G
allele of UCP-1 gene was finally found to be the most significant
risk factor to cause hyperLDLcholesterolemia in children. The
probability of hyperLDLcholesterolemia was increased 8.9 times in

the UCP-1 G allele based children compared to that in A allele.

This study suggested that the G allele of UCP-1 gene can be a
significant risk factor of the hyperLDLcholesterolemia and be a risky
gene to cause hyperLDLcholesterolemia such as high dietary fat intake
and high insulin resistance which was major risk factor of the

metabolic syndrome in specially Korean elementary obese subjects.
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