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ABSTRACT

Background: Reasons for obesity include environmental factors and, more largely so, genetic
factors. There have been many studies on these genetic factors. So far, genes related to obesity such
as Leptin, Uncoupling Protein (UCP), Peroxisome proliferator activated receptor-gamma (PPAR-}),
and Beta3-adrener-gic receptor (33-AR) gene have been discovered. Among these, $3-AR is
expressed in visceral adipose tissue and is thought to contribute to the regulation of resting metabolic
rate and lipolysis. The missense mutation of 33-AR gene, resulting in replacement of tryptophan by
arginine at position 64 (Trp64Arg), is associated with decreased resting metabolic rate and weight

gain. We performed this study to determine if Trp64Arg polymorphism of 83-AR gene is associated
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with obesity in Koreans.

Method: We investigated the relationship between the $3-AR gene mutation and body mass index
(BMI), waist circumference, hip circumference, waist to hip ratio (WHR), area of subcutaneous fat,
area of visceral fat, visceral to subcutaneous fat ratio (VSR), and lipid profile. 198 subjects were
included in this study of which 97 were of normal weight and 101 were obese. Anthropometric data
was obtained from physical examination and medical records.

Result: In the cases of $3-AR gene mutation of the obese group, the ratio of Trp/Arg and
Arg/Arg are 43% and 5%, respectively, which were higher than the normal group (36%, 1%),
although a statistical significant was not found. There was significant difference in the are of
subcutaneous fat. Normal group (Trp/Trp) measured at 213.9+£109.6 cm’ versus 244.0+127.7 cm’
(Trp/Arg) and 323.9+189.9 cm’ (Arg/Arg) for the mutation groups. Circumference of waist,
circumference of hip, WHR, area of visceral fat, and VSR were higher in the mutation groups than
in normal subject, but not significantly different.

Conclusion: These results suggest that a genetic mutation in the $3-AR gene can affect body fat

composition, and is associated with obesity in Korean adults (J Kor Soc Endocrinol 18:184~192,

2003).

Key Words: Obesity, Beta3-adrenergic receptor, Subcutaneous fat
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Table 1. General Characteristics of Study Subjects

Obese (N=101) Normal (N=97) p value
Age (years) 37.9+14.55 36.9+13.27 NS
Sex (male/female) 38/63 37/60 NS
BMI (kg/m?) 33.1+2.59 22.0+1.74
Waist (cm) 99.8+8.45 76.216.62
Hip (cm) 107.6+6.59 91.2+4.52
WHR 0.93+0.074 0.84+0.056
Subcutaneous (cm®) 318.9+96.44 132.2+50.28 <0.001
Visceral fat (cm®) 162.8+60.62 65.6+34.06 <0.001
VSR 0.60+0.323 0.59+0.374

BMI: body mass index, WHR: waist-hip ratio

VSR: visceral to subcutaneous fat ratio. Date are means=SD

Table 2. Allele Frequency Between Normal and Obese Subjects

Trp/Trp Trp/Arg Arg/Arg p value
Normal (BMI < 25) 61 (63%) 35 (36%) 1(1%) NS
Obese (BMI >30) 53 (52%) 43 (43%) 5(5%) NS
Total 114 (58%) 78 (39%) 6 (3%)

BMI: body mass index, NS: not significant
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Table 3. Clinical Characteristics of Subjects according to 83-AR Alleles

Trp/Trp(N=114) Trp/Arg(N=78) Arg/Arg(N=6) p value
Age (years) 36.3+13.69 38.7+13.76 43.0+£19.57 NS
BMI (kg/m®) 27.0+5.90 28.3+6.02 32.5+£6.00 NS
Waist (cm) 87.5+14.19 90.3+13.79 97.1£12.73 NS
Hip (cm) 98.9+9.68 101.1+10.32 105.3£10.44 NS
Waist-hip ratio 0.87+0.081 0.88+0.722 0.919+0.048 NS
Subcutaneous fat (cm®) 213.9+109.68 244.0+127.72 323.9+189.83 0.040
Visceral fat (cm®) 109.8+69.72 122.7+69.21 150.0+61.74 NS
VSR 0.59+0.311 0.59+0.395 0.59+0.448 NS
TChol (mmol/L) 4.61+1.15 4.95+1.14 5.00+1.02 NS
TG (mmol/L) 1.45+0.84 1.72+£0.33 1.27+0.68 NS
HDL (mmol/L) 1.26£0.32 1.28+0.33 1.27+0.46 NS
LDL (mmol/L) 2.69+0.93 2.88+0.96 2.89+0.73 NS

BMI: body mass index, VSR: visceral to subcutaneous fat ratio

TChol: total cholesterol, TG: triglyceride, HDL: high density lipoprotein

LDL: low density lipoprotein, NS: not significant

S10bp

12345678910

Fig. 1. Detection of $3-AR gene. Lane 1,2,5 show
3-AR gene
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Fig. 2. Restriction fragment length polymorphism of the PCR amplified products
Lane 1,2,4,5,7,8,9,10,11,15 show wild type homozygote (Trp/Trp).
Lane 12,14,16 show heterozygote mutant (Trp/Arg).

Lane 6 shows homozygote mutant (Arg/Arg).

]
TrpfTrp

Trpd/Arg ArgfArg

Fig. 3. Allele frequency of [3-AR in Korean adults
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