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ABSTRACT

The purpose of this study was to investigate the obesity and state of dietary intake of 216 young Korean females, and the
influence of B-1 - [ Adrenergic receptor (AR) gene polymorphism upon obesity and dietary intake. The average weight, height
and BMI of the subjects were 160 cm, 54 kg, and 20.9 kg/m’ respectively. The average triceps skinfold thickness, waist
circumference, hip circumference and WHR were 21.7mm, 73.1cm, 93.3cm and 0.78, respectively. The results of body
composition measurement using bioimpedance method, average body fluid, body protein, mineral mass and body fat were 29.27 |,
7.22 kg, 6.79 kg and 19.16 kg, respectively. A dietary survey was conducted using 24-hour recall method. Average calorie intake
was 1621 kcal, which is 81% of Korean RDA. We detected 182 (84.3%) GIn27 (QQ) homozygotes and 34 (15.7%) Gln27Glu (QE)
heterozygotes for - AR polymorphism. For -l AR polymorphism, we detected 163 (75.5%) Trp64 (WW) and 53 (24.5%) Trp
64Arg (WR). The results of comparing of obesity by B- 11 AR gene polymorphism, obesity index and BMI of QE type were slightly
higher than those of the QQ type. For B-T AR gene polymorphism, the mean BMI, obesity index, fat mass and percent body fat (%)
of the WR type were significantly higher than those of the WW type (p < 0.05). These findings suggest that genetic variability in
the human B-II AR is associated with obesity among young Korean females. We also evaluated the effect of the simultaneous
presence of the B- I AR and B-IT AR polymorphism on obesity. We found that the BMI and obesity index of the mutant type in
both - AR and B-I1 AR were significantly higher than those of the type that has only one gene mutation or has no mutation
(p < 0.05), indicating a synergistic effect of B- I AR and §-II AR polymorphism on obesity. No association was found between -1
AR or B-MAR polymorphism and dietary intake. (Korean J Nutrition 35(8) : 870~879, 2002)

KEY WORDS: dietary intake, obesity, B- I AR, B-1I AR, polymorphism.
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33 A Ze BEA0) A Ao BuHw b
B-I adrenergic receptor®] F2& 73] 233 duido]
o, A WA AXY 29| tryptophane©] arginine® 2 X
Bl Blol A} vl E3la, o] Q1A B 5
RoH AtglM = FEALHEE (Trpsd, WW), olF o)
A¥E (TrpodArg, WR) 2 58RI EH (Argbd. RR)
o] Al 7H4] HejE A=Y, ¥o|¥ {42 (TrpbdArg,
Argbd)E 7HA A2 Aol A o] 2Hl9) o] AE 2
#&l v)gha gEg sbeAde] AR M

B-IAR #3a thgAel dAe 7153 ®o] Arg
16Gly, GIn27Glu, Thrl64lle’t ¢z =4, GIn27Glu
B-TAR® 7} vluta 71 73 d@Adol e 2o
Azt 3 Jeb® GIn27Glud) F32 dA4L B-1 a-
drenergic receptor®] 279 o}]:=AR] glutamine®] glu-
tamate® X|8d o2 AgME FHALHEEE (Gn
27, QQ). °1¥¥o)|HEY (GIn27Glu, QE) E F& o]
HEE (Glu27, EE)Y Al 7H4 Hej9] f-xz7} wdo]
"}, Holqd Az (GIn27Glu, Glu2n & 7H4 Alge
ARA o2 FHeEotql &A1 27TH olu|i=4tol] 33}
i+ DNA9| ¥ol|7} dAste] FAFAAE 717 Alghel] 4]
8] FlE|Zolid] gt Aol Yol A Hol dujez
d|gte] e shsAdol Acka BaEm Qo

upeba] B =FCXE 200 A4S o R 24413t 3]
BHE o] 88l JIa HAFS A 1 HEHE viets)
3, thAte] o)A genomic DNAE 23l njatad
H fHa B-19 I AR f3Ate] O34 BEE 24V
o, o]& A tpEg Al M vivtE E A4 E xfo] &
FdA HFHFY 2ol B Rz} T} Eg vk
HAAAL B-Mok I ARS] tHEAd] @& Jdx HHAEE
& ZAMEH vt Azt wolPo] HA| FgA A
ol v X FFS FAVStAL ST
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1) 4N &

WS AR, AF, 9ol £, s € 349
HHFHFAE 2F3AAT. ARG A5 A5 A AF
7] (Jenix, 3ATHE EFFH, AFFA+ (BML
body mass index = AF (kg/{(FF (m)})E &3
t}. H|gt A= (Obesity Index (%)) EFEAF((NAF-
100)0.9)& F3t4 ((RAAMF/EEAF)100)0.2 A3}
Aot

s Edo d9olede AU /S 7PEA W
B AeoA wiFE FHoE g F4% 3 99
o]9] 7HF o RE-E TR o] HA JHolE
A& A3 E 3] vk A ES WHR (Waist-
Hip Ratio)& +&%th.

48] A3 7= A9 (Baseline skinfold calip-
er, Fabrication Enterprise Co. Germany)E& o]&3}<
A AHEEA G B9 o7 B BEXA B A&
Z7HA4A (Triceps) & £ 22 Ao} 0.1 mm = 23]
ZA3lo P it

2) NYE A HtEY

ARE & AFEF, A9NAF, 571347, AALGF 2
i AALELS AR ZH lojA Az} A
o] ] E& Ao F HrEE AAEEA7] (vlo] 223
0]~(%), Inbody 2.0)& o] &3l 2AsP} ™™ gL
7Fedt & AR AEE HsHA & F A5EASHNE
o8-8t 23] £t FF& WU

3) 4o =N

2lo] ZARE 24X S o] 83Tt 2443 34
JoMe ZAMY 3 A AAT 2E AF9 79 &
FE 7hsd 3 A& ABIES S¥Th. Ao] A
LAE HAsE) f5td, AL dAdAA ZAL Ao £
3] AR 31 gl AR RYFE o] 83t B8-S A
3t ZAH BE &4 € AFY FH9 EFS TS
2 s AA4E AF olg EdiE Id54¥e oA 7l
W3t AE7HE Can-Pro (Computer aided nutritional
analysis program)& °]&3to A, £ 4+-& &
F 21, #48ET JYSHoz 3 Holee HF
¥ (bias)& Zoi7] 913t9 Golberg 5 o] AAIF 4
£ o]43ld, EI (Energy Intake)®} BMR (Basal Meta-
bolic Rate)®*¢] ¥]& (EI/BMR)°] 0.97]%<1 39-& 7
249 (under-reporting) 22, 2.4°13% 398 7Y%
@ (overreporting) 2.2 ¥-7/3t4] o|& dlolEoA A<
i A AE 9 AFFS 12 ARE =
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d YFAZFS A8t HrlatE”
4) gAY DNA 72 2 RTA EY
OR-L b

AL &l 8 TSR A5 $o dHloz RE
¥ vlo]| 229 & o] &4 oF 200 pl9] A¥ (Whole blood)
£ 1%-EDTA €94 5 pl7} E0lUE e-tubedl] ¥& § %
Mol =& & Fo -70T HBA3IAH

(2) Genomic DNA &%

-70Co B#HE e 200 pie) A™olM DNA ex-
tract kit (Qiagen mini kit)E ©]-43t genomic DNA
2 FZ3h

(3) B-I AR gene typing

2 ple] £2]8 DNA 59 (template)?} B-1 AR up prim-
er (5 -CCA GTG GGC TGC CAG GGG-3"), down prim-
er (5-GCC AGT GGC GCC CA CGG-3") (10pmol) 1
d, 1mM dNTP mix 3 g, 108 ¥-2-28- (reaction
buffer solution) 3 #l, lunit®] Taq DNA polymerase
0.2 g€ 43 TDW (Tertiary Distilled Water)E AHE-
gl F8FE 30 pE LAY o|& PCR (Perkin
Elmer, U.S.A)71o] i 96TolAM 587 AAE (pre-
denaturation)& 3}, 96CA 40%3+ ¥A (denatu-
ration), 65 CollA 303t 2% (annealing)Al7]3, 72T
o| A 30%7 &4 (extension)Al71E #AL 353 whE3)
o HFHOE 12T A 1087 B4 (last-denaturation)
EiaiA=g

PCR AHZ 10 {lE ethidium bromide’} #7td 3%
agarose gelol A719% (electrophoresis)3te bandZ& &
olated 248 bpoll A UElH PCRe] A2 & A= wdt
3l o] Z BstNI restriction enzyme 0.2unit# 101 k-
5898 35 1, TDW (Tertiary Distilled Water) 8 .
10BSA 3.5 ¢} E3A171 ¥ 60T 2= ¥ 1At
YESAIZ ) WS ¥ AHE 10 PiE ethidium bromidert #
7Ve 4% agarose gelol H719% (electrophoresis)dte
97 bp, 64 bp, 61 bp, 15 bp, 11 bpdl band’} VR
Trp6d FZALALE (WW), 158 bp, 97 bp, 64 bp, 61
bp. 15 bp. 11 bpol %t band’} VeI TrpbdArg o018 ¥
o]AH3d (WR), 158 bp. 61 bp, 15 bp, 11 bpell el
Argbd 5801 HY (RR)22 =390 (Fig. 1).

(49) B-T AR gene typing
2 He] £21¥ DNA 33 B-IAR up primer (5-

GGC CCA TGA CCA GAT CAG CA-3"), down prim-
er (5-GAA TGA GGC TTC CAG CGCG TG-3) (10 pmol)
2 H, 1mM dNTP mix 3 4, 108 ¥h&-H5-89 3 d, 1unite]
Taq DNA polymerase 0.2 pl& 43 TDWE AR&-3}o
FEHS 30 U2 LFt} ©]F PCR7IC] ¥ 94T
287 AAMYE sk, 94CdA 3037 ¥4, 60T
30x3F AFAI3L, 72CHA 3027 FRAAE ARE
403) wrEsta HFH o2 72CoA 1083 B8t

PCR 4H& 10 pl& ethidium bromide’} #718€ 2.5%
agarose gelol 71953t bandg &<lsted 353 bpell
A Yelyd PCRe| Atz © Aoz #Adstn o|&
FnudH I restriction enzyme 0.5unit3} 104] ¥H5-45
€9 31, TDW 17 plot EFAZ F 37T 524 ¥
3 2A|17F BESAIAT WS & AHE 10 @ ethidium bro-
mide7} H7H8 2.5% agarose gelol A7]1%9%53l 174 bp,
97 bp. 55 bp, 27 bpell band7} Vel GIn27 5344
HAEE (QQ), 229 bp, 174 bp, 97 bp. 55 bp, 27 bpall¥t
band’} YERUH GIn27Glu ol8wold 3 (QE). 229
bp. 97 bp, 27 bpdll YeER}E Glu27 8 Hol4ed (EE)
o2 A=Y (Fig. 2).%

5) $WAE

At BE Ase] FAAEE SPSS (Statistics Pack-
age for Social Science ver 11.0)E o] 83l HFza &
Foxg F3lx, 7 §dx Aol @E Aol un-

Trp64  Argbd  Trpb4Arg

(WR)

(ww) (RR)

158 bp jaee

97 bp e

64 bp P

Fig. 1. Polymorphism of the B-IAR gene.

Glu27 Gln27 GIn27Glu
(EE) QQ) (QE)

174bp>
97 bp P -

Fig. 2. Polymorphism of the B-1 AR gene.



paired t-test ¥ YYEAEA AIFHAH =2 Duncan’s
multiple range test® 213 foA4d& A3

dan 2 03

1. MHE A YR

B A7) ZAMERIQ 200 34 216999 AA A&
Az 2 AAE-LS Table 13 2ot BF I3 160.16
cm, BAAEL 54.17 kg, BMIE 20.01 kg/m’2 JElhd
B, o]i= Lee 579 ATolA oJthAe] Mubzel A4
19723 o2 FHA vls] Ha} vl 2 vpolrIT}
7} 199244 o]F ALY AFE HIEoE Y AYAEY
iz AA e Wt Ao Qe Aoz vad Qi) 4
A 37998 A2 & Lee 578 @TolA A Al
A3} AFo] 161.6 cm, 51.5 kg, BMIZ}F 19.7 kg/m’=s Y
Ebg A HwsEd 2 A7 Aot AF3 BMIZF o
Zb Eqktt 3 200 A4S o2 ¢ Shon 579 &
ToAlAE 161.7 cm, 54.1 kg, 20.7 kg/m’e.2 E A7
o} $- FAls L 9 A9 712X (20~294], Al
160.6 cm, 54.3 kg. 21.6 kg/m’#% o$- fAlal it

AbFErE S F A5 21.65 mm, SS9 o]
E¢ 73.07 cm, 93.57 cmEA 1 H] (WHR)= 0.78%
ZAE AT} 38 Kim 5°79) 7oA o] 3)2] 9
Jde] Szl 73.2 cm, 89.7 cmzhi &t 32} EdE A
=g oy 9ol Edve B A7AFA o FUT

a8]a $£E7] 492 110.68 mmHge|lew o]27]

Table 1. Physical characteristics and body composition of total sub-
jects (n = 216)

Mean + SE
Height (cm) 160.16 + 0.67
Weight (kg) 54.17 + 0.61
BMI (Kg/m2 ) 21.01 + 0.77
Obesity index (%) 99.68 + 0.96
Triceps (mm) 21.65 + 0.78
Physical Wiaist circumference (cm) 73.07 + 0.07
characteristics | .
Hip circumference (cm) 93.57 + 0.51
Waist-Hip ratio (WHR) 0.78 = 0.09
Systolic blood pressure (mmHg) 110.68 + 0.74
Diastolic blood pressure (mmHg) 72.85 + 0.85
Pulse rate 72.13 + 0.88
Body fluid (I) 29.26 + 0.77
Protein mass (kg) 6.73 + 0.74
Body . Mineral mass (kg) 7.28 + 0.81
COMPOSHION -+ mass (kg) 19.04 + 0.71
Percent body fat (%) 27.77 + 0.55
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YL 72.85 mmHgth. Kim 59 d7oAE 20~
2941 Az} 57 da) oler|stel ZHt 108.5
mmHg, 69.7 mmHgetx 3Q2, APPL gyes 3
Kim $7¢ d74A% 128.2 mmHg, 87.9 mmHgZ,
Kim £%¢] Q78 29 Kim $7¢ d72d38ch
£ 9t £ A 99%s %7) @9 140 mmHg
vl o] ¥t 85 mmHgr|Ttel2ta sl g B FA}
) gAE-E& AAHAA.

AR A o] 29.26 1, AtyAe] 6.73 kg. 1%
o] 7.28 kg, AR WL 19.04 kg2 AAHEL 27.77%
t}. 39 200 9AE SR F Shon 529 ATolA
£ AA o] 14.0 kg, AAWEL 255%02 Yeht £
AT B3 2z FE 5.04 kg 2.27% WA B
13

2. 849 ¥4HF X

ZAIEAS) dY €3 dFIGL AT 2 =
JFAAF e Hlag A= Table 29 Zoh. YAE
o 3% 9FHAE 600~2900 kcal7hA] wl-$- thFsie]
Golberg 5%"0] 921} 4ol FHzA} &% oA 4
FA%F (EDE A 71z2dAF (BMR)O B]adfe] 1
H]& (El : BMR)°] 9ASFE o3l A& #42EHY 7]
X (cut-off 2 AFEE AL Aol 7]z3ld El/
BMR H]&°] 0.90]13}1 73¢9} #4-gH 22 EI/BMR H|
£90] 2.401°82 Z9-E A3 161l s A3

BA A7 A3 HFS 1,621 keal2A 200 oA
A A E 2,000 kealol 81%4 =8 =2 @sict. o)
19953 vlike] A e that o2 3 Choiel A7 =
1804 kcal® 3, Shim 5“9 Q7oA 2,207 kealol
9 R0 g ve £t dFe A A
80%°l % vlx|=d Hls) TEe] AHE 58.69 go. &2 A
A& 55 gt B A0 Vet

A GPAQ G iF AW AFHuEL 60

Table 2. Mean intakes of daily calories and caloric nutrients (n = 161)

Intake % of RDA"
Calories (kcal) 162094 + 13.59° 81.05
Protein (P) (g) 58.69 + 1.31 106. 7
Animal/Plant ratio 1.28 + 0.11
Fat (F) (g) 4532 + 1.26
Animal/Plant ratio 0.88 + 0.29
Carbohydrate (C) (g) 24456 + 0.55

C:P:F 60 :15:25

1) The RDA used in this table is according to the Korean RDAs for
the females of 20 - 29 years old.

2) Mean + SE




874/B-1, W ARFAA thalAdoll wh& Wzt

15: 252 @091 65: 15: 2000 wlal, F29 4F7}
v kel HH7E 22 AL & AT A s o
e 74 FEA Idn AEdunde urt 1288
A FEAGEAS o Bol AFsa v Az ZAEA
ok XA Ao oA FEA AAH 4EA XH9
H]7} 0.8824] A &4 XA 4F7} of girt,

B ARk vlEb 2 771" A dig A=
Table 3% 2t} w]ZFdFie AF 0 JJHE vleT A,
HIEF B,, BIENI C, ¥ 283 24 A3 A3
u]a z}z} 97.1, 80.8, 94.5, 61.3 281 63.7% = AFA7}

Table 3. Mean Intakes of minerals and vitamins (n = 161)

Intake % of RDA”

Niacin (mgRE) 1386 =+ 035" 106.6
Sodium (mg) 322634 + 91.47
Vitamin A (pgRE) 679.76  + 44.85 97.1

Retinol 27316  + 43.76

Carotene 230416  + 96.17
Retinol/Carotene 06744 + 041
Vitamin B, (mg) 1.02 £ 0.03 102.0
Vitamin B, (mg) 097 = 0.04 80.8
Vitamin C (mg) 66.12 + 297 94.5
Phosphorus (mg) 87106 * 19.98 129.1
Iron (mg) 992 + 035 61.3
Calcium (mg) 432,65 £+ 14.09 63.7

1) Mean + SE
2) The RDA used in this table is according to the Korean RDAs for
the females of 20 — 29 years old

Choi 579 d7-¢} vjwa) 2 AA %L 1634.2 keal2
A E A7) v AR i vo]eldl BlEM B, H]
el C, E% a8z Zae A FEr|Ae AFHE 8
I Uz vEl As} HlEld B, Q1L ARAHE T,
£ a7 o g FE 20

CREA DRY GE MANS R HYE

1) B-I AR SNA OHYY

B-MAR A2 t}gAel BE¥X:= WW H3o] 16313
(715.5%)01% 3, WR F3o] 538 (24.5%)°13125 RR
T8 A=A gk} o]2jdt B-MAR AN tEA
T AFF o) 7Xe= Aow 434 Qe 1248
o] YEQS thate 2 & Fujisawas™e] dpolAE WR
H39] ngo] 29.8%0lx, otrloll 135%L ez
Bongsang®'"9] d7olAE WR 80| 25.6%% 2 o
T8} vh9 FArEF

B-MAR #&z thaAel] we winte @ A A=)
o] Table 4o YehAh A5 WR f30] 5557
kgl WWHHT 2 kg AE Etout TAF FoA4L QL
Atk ghE BMIS} H]RHE X)9= WR F30] 21.84 kg/m’,
104.07% 2 WWH3 Rt dA3HA Eol TrpédArg -1
AR Wol7} H|gtzel #FEo] e Ao EAHJG

o M

Table 4. Comparisons of obesity by B-Il AR gene polymorphisms (n = 216)

WW Type WR Type p value?
163 (75.5%) 53 (24.5%)
Weight (kg) 5372 + 0.65" 5557 + 0.25 0.131
BMI (kg/m’) 2084 + 0.19 2184 =+ 0.35 0.033*
Obesity Index (%) 98.79 + 0.98 104.07 + 1.96 0.013*
Triceps (mm) 2153 + 045 2250 = 071 0.293
Physical Waist circumference (cm) 72,65 + 0.49 7522 + 0.86 0.014*
characteristics Hip circumference (cm) 9289 =+ 0.37 9469 + 0.69 0.022*
Waist-Hip ratio 0.782 + 0.00 0.795 + 0.01 0.098
SBP (mmHg) 11046 =+ 1.00 11018 + 2.20 0.903
DBP (mmHg) 7218 + 0.78 7455 £ 191 0.193
Pulse rate 7131 + 0.80 7515 £ 1.85 0.038*
Body fluid (1) 2907 + 034 30.08 + 0.65 0.169
.Mineral mass (kg) 6.37 + 0.53 814 + 1.13 0.130
Body Protein mass (kg) 7.48 + 0.28 673 + 057 0.214
composition Fat mass (kg) 1854 + 053 2102 + 091 0.027*
Body fat (%) 2744 £ 044 29.55 =+ 0.66 0.024*

1) Mean + SE, SBP: Systolic Blood Pressure, DBP: Diastolic blood pressure

2) unpaired t-test was used for comparisons
*. statistically significant at p < 0.05



(p <0.05). =3+ 329 FFo] Ea 9 Wute WRH-
o] WWH T o8t Eer (p <0.05), 44
FAdL AR, Triceps, WHR, $2718¢, 33471€
ot BF WR 80| WW F350} 30} Trp64Arg -1
AR ®o]7} H]gte] Jg njX] 31 9SS HAFA}
AR BN E vusj da2e A3 WR F
o] WWHIHKEL} 148 kg, AALEL 2.1%3 % F9st
A Eol AR} Trpb4Arg B-MAR Holole] BAAAS
BAFYr}, o2l Trp6dArg B-MAR Hol9} H|ytxe)
AU L 71Ee Q799 dX|she ZAatoltt. Hiroko
K579 9%9l 1918 tAos § AFoME WR F3
I WW 32k BMIZ} $roJ8HA g3ton], 92l 2619
& ez @ Youkios'e ATFAIME WR 39
BMIZ} WW 3Bt} 59314 Etvhar Bt}

2) B-TAR RUAILYY

B ZAIEAY] B-TAR 44 thgAe] BX= A4
2 QQ (CIn2N+3< 182 (84.3%)°191. QE (Gln
227G F 8L 347 (15.7%)°19, EE (Glu27)s3L o
AR gt ofAolRlE tAeE § Yasumichi® &
FPME QEHe] 10.1%, YomadaS™e drorME
QE¥°] 13.5%% 10~20%<] ¥¥& 2o B A7 74}
g nlsl, ZHAAEL Ao 2g Merihaeghe5™9)
AT M= QEH] 64.7%. Ehrenborgs™e] Aol
61.7% 2 AZFAQ o] g BT},

B-TAR #3A Ao wa AAASA L 42
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2}o)E Table 59 YehiAt}. BAH F94L fllou
QE 39 MF& 55 kgo 2 QE 3l vs) 1.35 kg 3
E B3 AAF Aot n R E A Holgo] gy
v} 42k 0.51 kg/m’, 2.38% A= E3kh ATk 9§
24, s g dgdolEd, 22l WHRE QE #3ol
QQ 8ol vlal 3t TAU A9 Aol7} YU} ity
Hule A QQ 37 QE 33 A9 o)z} AT

AR vel JANE F Z3Hel FlHel xole F
o2 4 fI%lth. GIn27Glu B-1 AR #o]E 7]|&9] th49)
A7 Po) A BMIS H|£§ B9k =9} Fro) & FudA7}
de Aoz g glon, B AFNME FAHCE &
93 R AT BMISH 9| ol M QEFEol QR
YHr} ol vivtate) BAFSAE AANSA

4. B-I AR #TN% B-T AR RTAY FARE TR
N

$Joll A B-INAR--ZAFS] Trp6dArg ¥ole vtz 7
g AaBA7 e Ao yEgen, B-IAR #3319
GIn27Glu Wol& AN LE Fo3tA AT Hol¥
QE #30°] QQ frEET HTt=9} BMIV} &2 Aoz &
AU o] F A7 Wol= ALAEANN ABEHE
AAATIBR AME 71%E o2 P duEo] Jd
35 Yok by )5 R e dBE F fAAt §
Aol Z8-3E wjo] vtkte] #FYAF-E Y3ttt

F 737 tdAgd did WelE JREA ohdAd ot
g F A EF YA ¥ (Wild), B-IARS

Table 5. Comparison of obesity by -1l AR gene polymorphism (n = 216)

Gln27 (QQ) GIn27Glu (QE) o value®
182 (84.3%) 34 (15.7%)
Weight (kg) 53.96 + 6.90" 5531 + 9.54 0.328
BMI (kg/m?) 2093 + 2.55 2144 + 302 0.298
Obesity index (%) 99.31 £12.66 101.69 + 123.92 0.322
Triceps (mm) 21.51 + 5.41 2241 + 6.19 0.388
Physical Waist circumference (cm) 72.89 + 5.98 7407 + 7.60 0.315
characteristics Hip circumference (cm) 93.09 + 4.73 9344 + 5.16 0.703
Waist-Hip ratio (WHR) 0.78 + 0.04 079 + 005 0.382
SBP (mmHg) 110.68 £11.37 11069 + 1554 0.999
DBP (mmHg) 72.89 + 8.93 7269 + 7.86 0.922
Pulse rate 72.54 + 9.93 6996 + 7.86 0.212
Body fluid () 29.31 + 0.31 2901 + 0.86 0.712
Body mineral (kg) 6.74 + 0.49 666 + 144 0.954
Body Protein mass (kg) 718+ 027 783 + 061 0.334
compositions Fat mass (kg) 19.17 + 6.71 1833 + 690 0.508
Body fat (%) 27.61 + 5.49 2863 + 5.91 0.330

1) Mean + SE SBP : Systolic Blood Pressure, DBP : Diastolic blood pressure

2) unpaired t-test was used for comparisons
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B-MAR 35 g7HA|RE #ielg dozl # (only B-1
AR or only B-MAR), 282 F 44 25 WHolg do
7l & (Mutant) 22 73t} (Table 6).

BMI 283 HigtEE F f38xF 250 Holrt dojyd
oA 56.13 kg, 22.83 kg/m’, 281 109.94%= 713
won, ol FAHSE foatt (p <0.05). EZH
Wol7} gle dR ke 7HR] fAAigh Wolgh 9] H|T R
7} B, B3 T FAR BT Wold #o] ¢ Fo} v|vh|
UM F 7HA] F-2z} Wolo] FsaTI} e HoE B
M. e 9ol e BT R fHAmt
o gk TFollA frefstAl Eou (p <0.05) o] &< H]
(ratio)?] WHR 0.8112A F f4A 25 ¥olg Fof

A 7P wstTh AQEAY vl ol FAHY f
L URAE, AAFET AALF BFAM 717 A
olA=Y YR HE B

5 B-I- I AR RTA G¥YA TE 8F IFL Y7

B-MAR &AM WW #3< AlEH WR #38¢
AFFERY] EF R % YA F AolE BHEAU
t} (Table 7). B-IAR ©t&/gel wheh 3, o, 24,
grtEe] A BF F oA MUE Apol& HolA| o
story, wds AN FE4dI AE40e
(ratio) = F2] &<l Zte]7t YAt ¥rdle, ¥, A3
o] /48] (C: P : F)Xx zto|7} gl

Table 6. Comparison of obesity by B-11 AR and B-I AR gene polymorphism (n = 216)

wild Only B-T or Mutant p value?
137 (63.5%) Only B-II 14 (6.5%)
Physical characteristics
Weight (kg) 53.62 + 0.59" 5576 + 1.02 56.13 * 217 0.123
BMI (kg/m?) 2076 + 0.21° 2153 + 0.35® 2283 + 074° 0.029*
Obesity index (%) 9849 + 1.05° 101.95 + 1.70° 109.95 + 3.50° 0.022*
Triceps (mm) 21.42 £ 0.51 22.07 * 0.66 2471 £ 201 0.260
Wiaist circumference (cm) 7241 =+ 0.571° 7456 + 0.83° 73.28 + 251 0.032*
Hip circumference (cm) 92.70 + 0.39° 94.43 + 0.61° 9400 + 119" 0.048*
Waist-Hip ratio 0.781 + 0.00 0.789 + 0.00 0.811 =+ 0.00 0.160
SBP {mmHg) 110.56 =+ 1.06 109.71 *+ 1.78 11360 + 11.74 0.770
DBP (mmHg) 7245 + 0.85 7247 =+ 1.31 7940 + 8.69 0.274
Pulse rate 71.68 + 0.88 73.16 =+ 1.52 71.20 £ 0.75 0.656
Body composition
Body fluid (I) 29.01 * 037 2992 £ 0.56 2895 + 1.89 0.381
Mineral mass (kg) 6.29 =+ 0.54 774 + 1.01 6.81 + 3.00 0.389
Protein mass (kg) 739 £ 0.31 713 + 048 747 + 134 0.890
Fat mass (kg) 18.60 + 0.58 1999 =+ 0.83 20.11 + 239 0.358
Body fat (%) 27.30 + 047 28.88 + 0.71 3084 + 1.36 0.062
1) Mean + SE, SBP : Systolic Blood Pressure, DBP : Diastolic blood pressure
2) ANOVA test was used for comparisons
* statistically significant at p < 0.05
Means with different subscript in the same row are significantly different by Duncan's multiple range test (p < 0.05)
Table 7. Comparisons of intakes of daily caloric nutrients by B-TI AR polymorphism (n = 161)
1:";"‘(/728;0) 4\9/?233‘30) P value”
Calories (kcal) 1632.96 + 38.29" 1597.97 = 59.20 0.690
Protein (g) 60.10 £ 1.64 5480 £ 2.23 0.147
Animal/Plant ratio 131 + 0.15 124 + 0.5 0.799
Fat (g) 4576 £ 1.54 4543 + 233 0.927
Animal/Plant ratio 1.65 £ 0.33 191 + 0.63 0.709
Carbohydrate (g) 245.18 + 11.50 24246 = 6.39 0.780
C:P:F 60 :15: 25 61 :14:25
1) Mean + SE

2) unpaired t-test was used for comparisons
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Table 8. Comparisons of intakes of daily caloric nutrients by B-1I AR polymorphism (n = 161)

QQ type

QE type

p value?
136 (84.5%) 25 (15.5%)
Calories (kcal) 1630.6 + 35.60" 1651.20 + 85.07 0.850
Protein (g) 59.03 + 1.52 60.26 + 3.36 0.787
Animal/Plant ratio 125 £ 0.14 133 + 0.18 0.807
Fat (g) 46.07 + 1.42 4591 + 3.56 0.970
Animal/Plant ratio 149 + 0.29 201 + 0.68 0.473
Carbohydrate (g) 24496 + 12.90 249.24 + 11.89 0.800
C:P:F 60 :14: 26 60 : 14 : 26
1) Mean + SE

2) unpaired t-test was used for comparisons

B-IAR FAzlIME QQ F3 73 QE A8l ¥,
il Ad, g@stEe] A3 BT ErE AolE HolX
okgton whula XA FEAIH 4249 v (ratio), B
shE, g, xde] Y& Ze] 7t gt (Table 8).

whEbA] vRkEE AR B-1, MAR RAxGE Aol
w2} 2] AF o] Z aJolrt glomg, o]Ee] B-T, I
AR HAAGEA ) mE uga| ke §93 zlol 4
o] Ao zlolo] &3 ArThE, FHA A ©E
71%57¢e] plAIE MElE 2lgk thALE joldf 71913 Ao
AT F A& Ao A7,

2% o HE

B A7 200 A4S Ao g 24417 BAE S o] &
& dU: HHFE 2AE o AhE sefsta, daxat
o} FAof A wwtA#H FAA B-1, I ARFAAS] T84
BIEE 2AMEH], o]B FA Oyl 2 vvte 2 g
ZFGUdr AFHe Aol BA A} B A s Mg
Aol 273 Sojrjoll A Apikz o 2 FelFt oJfA 216H S
e g AAstg e AFARE Qs v} 2

1) & A7 AR 200 A4 21678 2] 41 A
Z A7 P A% 160.16 cm, BEFAFL 54.17 kg,
BMIE 20.01 (kg/m)t}h FT AFua He 454
(mm)E 21.01 mm, 3FYEANSY JYo] EdE= 73.07
cm, 93.57 cm2A] 1 ¥] (WHR)® 0.782 AL
ke #57] ¥t 110.68, 7] d¢ 72.85 mmHg=
A Aadea]otel] Latglar, Wk A] 18] 728124 H4
ol AAHES AYo] H 29.26 1, AMtufaoe] 6.73
kg, F7)2 o] 7.28 kg, AAEE 19.04 kgo = AR
& 27.77% 0}

2) AR Alo] A 2AL A oga gt
2393 #Ygde) F95 Ae 3 BF P

L 1621 kecal2A 20t AA0Al AFE = 2000 keal
o] 81%AEHel x| Yok Az MAYF PP
80%°l & mXu vls) eAe) A= 5869 g0 A
AEE 55 gt B AOE Uehdth 9% J¢a @
Ao Apge] AR e-L 60 15: 2502 A&
Q1 65 : 15 : 200 wlal, P A7 ¥, xuke] A7}
e AL L 5 YA AHeE duEe THL FEA
Szl AEAuidel ulyl 1.2884 SEATUEL
o ®ol At Y= Aoz FAHY Ao Aol
QoIME FEBA A 24 Qe u|70.882A4 A&
A4 AA9) HA7 o B Ao Jehgt) nlagorac)
Aol QoIME vlEM A, vlE} B, HlElY C, A% 1
ga 2o 4AE PPl v A RE2F Ros
Uebon] who) tololdl, vl B, 18lx Qe BF
F o] 4Hg Asta AT

3) B-IIAR $47 ThyAle] BXE WW #30] 1639
(75.5%)°1R3, WR +#3°] 53% (24.5%)°]32 RRE
(0%)& BA=A 9ttt B-IAR §44 thg4d ue
uutze] ol EAsigEs, BMIS v, s,
JgolEd EF WR #30] WWHEnTH AAaHA =3t
o, £8 Mg YAHEE 94 WR S8 WWH
o] @A 2}o]& o] B-MAR TrpbdArg A 0|9}
ulege] e ARaAE Bk

4) B-TAR 442 ta4le) ¥ A QQEe
1829 (84.3%)°19 1, QE¥L 349 (15.7%)°1xL, EE
3y e wAHA Ysieh p-1AR §37 Ao mhe A1)
AZx D AHR zo]2 BAW Ay QE $39 AFe
QQ 30l v3 Btz AT A5} v oA QE &
Yol QQ +3ol vl THAT EAHA Hoje AAh
AR YoIME QE 737 QQ +3te) fo1d o)
+ QAT BMI%} vlgsst QES-8o] o o} B-TAR
GIn27Glu olg} vlwtate] AuaA 7F54¢ =&dch
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