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- Abstract -

Background: The application of genetics to obesity has made remarkable pro-
gress in recent years. The melanocortin-4 receptor (MC4R) regulates food intfake,
and possibly that of energy expenditure. The MC4R gene is the most prevalent
obesity gene found to date in humans. The prevalence of single nucleotide
substitution, replacing valine with isoleucine, at codon 103 was studied, and the
role of the MC4R gene polymorphism on the body weight, fat distribution and
lipid profile were determined.

Methods: Anthropometfry and biochemical studies were performed on 226
subjects (82 male and 144 female subjects). The MC4R genotype was deter-
mined by a polymerase chain reaction (PCR) and resfriction fragment length
polymorphism (RFLP) method. The body fat distributions were measured by
computerized tomography.

Results: The frequencies of the homozygotes, Vall03Val and Vall03/lle, were 88.9
and 11.1%, respectively. The frequencies of the heterozygotes were similar (11.8
vs. 10.6%) in the confrol and obese groups. However, the heterozygotes had
lower waist-to-hip ratios (WHR) (p=0.033) and visceral fat masses (p=0.038)
compared to the homozygotes. In the obese group, the heterozygotes had
lower body mass indices BMI) and visceral fat masses (0=0.043 and p=0.044,
respectively). The heterozygote males had lower BMI and fasting plasma glucose
levels (p=0.046 and p<0.001, respectively) than the homozygote males. The hete-
rozygote females tended to have lower WHR (p=0.081) than the homozygote
females.
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Conclusion: These results suggest that mutations in the MC4R gene are likely to be
A4,

a cause of human obesity, and possibly of metabolic syndrome (J Kor Diabetes
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Fig. 1. Agarose gel electrophoretic results of MC4R gene after PCR amplification and
digestion with Hinc II restriction enzyme. M, molecular-weight marker; Lane 9,

11, 12, Vall03Ile; Others, Vall03Val
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Fig. 2. Distribution of MC4R genotypes.
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Table 1. Genotype Frequencies of MC4R Gene in Control and Obese Group

Control (BMI < 25 kg/mz)

Obese (BMI > 25 kg/m?)

Vall03Val
Vall03lle

75 (88.2%)
10 (11.8%)

126 (89.4%)
15 (10.6%)

Comparisons by Pearson Chi-Square
p-value=0.794

Table 2. Comparisons of Clinical and Laboratory Profiles According to Genotypes of MC4R

Vall03Val (n=201) Val103Ile (n=25) p-value
Age (year) 36.7£15.29 37.3+10.10 NS
Sex (M/F) 77/124 5/20 NS
BMI (kg/mz) 28.5+5.80 26.5+5.50 NS
WHR 0.89+0.071 0.85+0.076 0.033
VSR 0.6£0.33 0.5+0.28 NS
Visceral fat (cm?) 125.7+74.41 92.4+48.88 0.038
Subcutaneous fat (cm®) 236.0£118.07 192.0+102.05 NS
FPG (mmol/L) 5.0+1.60 4.6+1.00 NS
TC (mmol/L) 49+123 4.9+1.30 NS
TG (mmol/L) 1.741.27 1.5+1.16 NS
HDL (mmol/L) 1.3+0.31 1.3+0.50 NS
LDL (mmol/L) 2.9+0.97 2.9+1.02 NS
Leptin (ng/mL) 11.9+12.74 8.7+9.38 NS

Comparisons by Student t-test
Data are means SD, NS: not significant

BMI: body mass index, WHR: waist-hip ratio, VSR: visceral-subcutaneous ratio, FPG: fasting plasma
glucose, TC: total cholesterol, TG: triglyceride, HDL: high density lipoprotein, LDL: low density

lipoprotein
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Table 3. Comparisons of Clinical and Laboratory Profiles in Control and Obese Group

according to Genotypes of MC4R

Control Group

Obese Group

Vall03Val (n=75) Vall03lle (n=10) p-value Vall03Val (n=126) Vall03lle (n=15) p-value

Age (year) 35.7£14.94 34.7+10.26
Sex (M/F) 32/43 317
BMI (kg/m’) 22.3+1.69 21.1+2.49
WHR 0.84+0.058 0.81+0.046
VSR 0.6+0.40 0.5+0.29
Visceral fat (cm®) 70.5+37.23 55.8426.35
Subcutaneous fat cm?)  131.1+49.06 116.2+50.44
FPG (mmol/L) 4.4+0.65 4.2+0.67
TC (mmol/L) 45+1.14 474128
TG (mmol/L) 1.1+0.68 1.0+0.61
HDL (mmol/L) 1.4+0.36 1.5+0.57
LDL (mmol/L) 2.6+0.87 2.7+0.81
Leptin (ng/mL) 4.3+2.96 3.9+3.55

NS 37.3£15.52 39.14995 NS
NS 45/81 2/13 NS
NS 32.1£3.97 3024354 0.042
NS 0.92+0.061 0.89+0.074 NS
NS 0.6+0.28 0.5+0.29 NS
NS 160.8+61.31 12244227 0.044
NS 302.7+99.08  254.1+91.30 NS
NS 5.3+1.88 4.7+1.07 NS
NS 5.2+1.22 5.0+1.35 NS
NS 2.0+1.43 1.9+1.33 NS
NS 1.2+0.26 1.2:0.42 NS
NS 3.0:0.99 3.0£1.16 NS
NS 18.0+14.26 16.7+10.97 NS

Comparisons by Man Whitney U-test

Data are means SD, NS: not significant

BMI: body mass index, WHR: waist-hip ratio, VSR: visceral-subcutaneous ratio, FPG: fasting plasma glucose,

TC: total cholesterol, TG: triglyceride, HDL: high density lipoprotein, LDL: low density lipoprotein
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Table 4. Comparisons of Clinical and Laboratory Profiles in Male and Female Group

according to Genotypes of MC4R

Female Group

Vall03Val (n=77) Vall03lle (n=5) p-value Vall03Val (n=124) Vall03Ile (n=20) p-value

Male Group

Age (year) 28.8+14.02 33.8+9.01
BMI (kg/m’) 28.1+5.10 23.8+4.30
WHR 0.91+0.064 0.89+0.093
VSR 0.8+0.39 1.0+£0.23
Visceral fat (cm®) 131.2+55.18 106.6+70.63
Subcutaneous fat (cm?) 207.4+125.08  107.2+64.36
FPG (mmol/L) 5.0+£1.36 3.7+0.37
TC (mmol/L) 4.9+1.45 4.4+0.87
TG (mmol/L) 1.9+1.48 2.1+1.99
HDL (mmol/L) 1.2+0.31 1.2+0.62
LDL (mmol/L) 2.8+1.04 2.3+0.43
Leptin (ng/mL) 4.9+5.87 1.3+1.44

NS 41.6+14.00 38.2+10.38 NS
0.046 28.7+£6.21 27.2+5.64 NS
NS 0.88+0.074 0.85+0.073  0.081
NS 0.5+0.25 0.4+0.16 NS
NS 123.0+75.11 88.9+£44.28 NS
NS 250.2+112.37 213.2+99.83 NS
<0.001 5.0£1.73 4.8+0.94 NS
NS 4.9+1.09 5.0+£1.38 NS
NS 1.6+1.11 1.4+0.86 NS
NS 1.3£0.31 1.4+0.48 NS
NS 2.9+0.93 3.0+1.08 NS
NS 15.1£13.77 11.2+£9.637 NS

Comparisons by Man Whitney U-test

Data are means SD, NS: not significant

BMI: body mass index, WHR: waist-hip ratio, VSR: visceral-subcutaneous ratio, FPG: fasting plasma glucose,
TC: total cholesterol, TG: triglyceride, HDL: high density lipoprotein, LDL: low density lipoprotein
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