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ABSTRACT

The leptin receptor has potential role in the development of obesity. Recently, some evidence
has been found for the polymorphisms in the leptin receptor gene also being involved in human
obesity. We have examined associations between the GIn223Arg polymorphism in the leptin
receptor gene and fat distribution in Koreans.

Eighty-three in obese subjects (BMI; =30 kg/m2) and eighty-one in normal weight subjects
(BMI;, 18.5~24.9 kg/mz) were studied after informed consent. BMI, waist circumference, hip
circumference, WHR, subcutaneous fat, and visceral fat amount by abdominal CT at the level of
umbilicus were measured in the both groups. Leptin receptor polymorphism was detected by
polymerase chain reaction restriction fragment length polymorphism (PCR-RFLP) assays.

Twenty-seven (32.5%) subjects were heterozygous and fifty-six (67.5%) subjects were
homozygous (Arg223) for the leptin receptor gene in the obese group. The frequency of the
Arg223 allele was 0.83. Forty-one (50.6%) subjects were heterozygous and forty (49.4%) subjects
were homozygous (Arg223) for the leptin receptor gene in the normal weight group. The
frequency of the Arg223 allele was 0.75. There was significant difference in the allele frequency
between both group (p=0.026). After adjustment for age, sex and BMI, significant difference was
found in visceral fat amount between mutant homozygous and heterozygous of GIn223Arg in the
leptin receptor gene from the normal weight subjects (p<0.05).

GIn223Arg polymorphism of the Leptin receptor gene appeared to be a genetic risk factor for
obesity. This study suggests that the GIn223Ala polymorphism of the Leptin receptor gene has
a causative role to body fat distribution in Korean.
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Table 1. General Characteristics of Study Subjects

Obese (N=83)

Normal weight (N=81)

Age (yrs) 39.4+15.7
Sex (male/female) 27/56
BMI (kg/m®) 32.3+2.7
Waist (cm) 99.1+8.9
Hip (cm) 107.2+6.2
Waist-hip ratio (WHR) 0.92+0.006
Subcutaneous fat (sz) 298.5+88.7
Visceral fat (cm®) 161.7+60.7
VSR 0.59+0.31

38.7+12.3
27/54

22.1+1.9"
75.9+6.5"
90.9+4.5"
0.84+0.005""

128.1+42.5"
66.6+33.8™
0.57+0.36

Values are mean+SD, but sex is frequency
**p=0.000.

ZZS 99l Sense primer 5-TCCTCTTTAAAAG
CCTATCCAGTATTT-3’, Antisense primer 5’-AGC
TAGCAAATATTTTTGTAAGCAAT-3’Z 3}t
ANFTEISEHS PCR tubeoll 500 ng2] genomic
DNA, 30 pM antisenser promer 30 pM sense primer,
2.5mM dNTP, 1.5mM MgCly, 2 unit®] taq poly-
merase, PCR2= (10 mM Tris-HCL, 50 mM KCL,
0.1% Triton X-100)< €3l 3 HFSHL 50 uL7} =
5% 319tk DNA £Z5 $13 PCRE Omni Gene
(Hybaid Limited., UK)S ol-8s}o] HE&Egtolg 94T
302 7}ds}o] template DNAS SFIA|Z HAJAZ| L
(denaturation) ©]3FE] ¥IAJ-S- 94CollA] 45% 7%+
(annealing)& 55 CollA] 452, 97} (extension)= 72C
of|A 90 FRF AlBe=S 3 F71E AAslaL 355
7] &%F DNAS 53538 ¥ vt AA2 72CollA]
1027 Ak

PCR AAE 5uLE Fel5-84] GIn223Arg E21S-
1l Msp I 1pLE HH3-& SH5o) 2L &33F &
60°CollA] ZHzk REgAIZ ) Hhgo] Byt 883 1.5%
3 73S o]glo] 100VellA] 1417 Bt A7]9dgskar
ethidium bromide-§Ho.2 JAfslo] 2pelA FA7|ollA]
WAl Fejzols Fvihn Befslo] AlELol
o)sll A% DNA 24 olFol2l WE Weiick

ZEg) ARREA SRR 399 75 294 bpsh

127 bp7}t 3= 51 o] AAAY 75 421 bp, 294 bp

127 bp7} W= SHHAAYD - 421 bp7} W=
ek
4. SA=EA

wukZg) glzTolld] §AApHole] HIES 2k}
3 ANl AR Sl S gl on, vlekal
HEES oA Wo| FHARNCE o]
ANCOVAZE ALl vz B89 EA1E
FOFFE p<0.052 sl3irk
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TS B 1640l AT WAk 279
oz} 547 0 8170l vIRkr WAl 277 oIz
56 o 83olQlrl. Hiftol= a4 39.4+
15.74], BAAZFTolA 3871238 F T+ S8k
Zpol7b gigict. AAAIZA G vlnrat B3AlET
oAl BMIZ}F 2+t 323227 kg/m*$F 22.1£1.9 kg/m’
g3 slelEaEllt 42 99.1389 cm 75.9£6.5 cmQA T,
TJslAulEke]  ZFzF 298.5+88.7 cm’?t  128.1+42.5
em’y,  BXuAEEke] 72t 161.7+60.7 cm2}
66.6+33.8 cm’Z 25 T T7F $93F XJo|7} 9ddek
(p=0.000) (Table 1).
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421bp—»
294bp——»
1270p—»

Fig. 1. Genotyping of the polymorphic alleles in the OB-R gene by PCR-RFLP at
codons 223. M contains DNA size standard. Lane 1 and 2 contains mutant
homozygote (421bp), heterozygotes (421bp, 294bp and 127bp), respectively.

Table 2. Frequency of GIn223Arg Polymorphisms and Allele Frequency in Both Group

Genotypes Alleles
Gln/Gln Gln/Arg Arg/Arg Gln Arg
Obese (N=83) 0 27(32.5) 56 (67.5) 0.17 0.83
Normal weight (N=81) 0 41(50.6) 40 (49.4) 0.25 0.75
p values 0.048 0.026

Values are number (%).

2. FEA CHEMO| &0l 3 CHEIRNARIE

e84 47 GIn223Arg thIAS o] %gt
A2l 73 421bp, 294bp B 127bp7} WEE|Y T Ho]
FRATARI 75 4210p7t FEER o B} 5
Hklle =R g9kt (Fig. 1).

H[ekr} AgAlgTollA olFAHEAR] Gln/Argw=
Z¥7} 32.5%, 50.6% AL Hlo] F33 Al 27 67.5%,
49.4% 2 7 7+ L3t Ko7} 2Agict (p=0.048). T
gk Azl HIE (allele frequency)= HIRHrollA]
GIn223 9 Arg2232 72} 0.17¢)F 0.8391 AAAIE
TollA Z2F GIn223 0.253}F Arg223 0.75°2.2 F F7+
g X}o]7} 132 Hardy-Weinberg 5-3]ol] F3t

199} (p=0.026) (Table 2).
3. RUXICIENO M2 AHX[Y 2EXIO0|

ATl el A (3l BMDel| w2} 2A
g 3 FAA v Aol wle) oA RAIT T Holsd
HIARECE o] wlsst A3 BMI, slelEd],
WHR, S2afslAbek 8l VSRellA] wWo| 33|
o] kot Feldt Xeole figlar SRRk
ol 77t 59.5+32.4 cm’, 73.9+34.1 cm’E o]
A AREellA AAEA ‘E&%b# (p<0.05) (Table 3).

vlRkrollA Lol A (2l BMDE BAT & &
Azt cFgAell wet o]g% % ALzt el FEA A
TOE Uro] vladt 2} BMI, $l2lEdl, WHR, &
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Table 3. Comparisons of Anthropometric Data According to Polymorphism
in Normal Weight Subjects After Adjustment for Age

Gln/Arg (N=41)

Arg/Arg (N=40)

BMI (kg/mz) 21.8£1.95 22.2+1.77
Waist (cm) 75.4%6.58 76.5£6.37
Hip (cm) 90.8+4.48 90.9+4.09
Waist-hip ratio (WHR) 0.83+0.005 0.84+0.005
Subcutaneous fat (sz) 125.7+43.01 130.6+42.36
Visceral fat (cm®) 59.51£32.39 73.9+34.10%
VSR 0.51+0.003 0.63£0.003

Values are mean+SD

*p<0.05, Comparisons were performed by using ANCOVA after adjustment for age,

sex, and BMI.

Table 4. Comparisons of Anthropometric Data According to Polymorphism in
Obese Subjects After Adjustment for Age

Gln/Arg (N=27)

Arg/Arg (N=56)

BMI (kg/m®) 32.342.16 32.3+2.89
Waist (cm) 99.1£6.83 99.1+2.89
Hip (cm) 107.1+4.06 107.3+7.13
WHR 0.93+0.006 0.92+0.007
Subcutaneous fat (cm®) 295.2472.01 300.0+96.31
Visceral fat (cm?) 160.1+43.28 162.5£67.91
VSR 0.57+0.227 0.60+0.346

Values are mean=SD.

Comparisons were performed by using ANCOVA after adjustment for age, sex, and

BMIL

RolslAud 9 VSR Feld Ael: gigith
(Table 4).
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A ANEE R 3 A7elXE FlelgA 4
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GIn223Arg F-3AIA Arg223 dF-GAAL] HIE
+ Baltimore Longitudinal Study on Aging 2! Johns

Hopkins University Weight Management Center H|RF
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