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The Relationships between UCP-1 Polymorphism and the Degree
of Obesity or Plasma Lipid Profile in Prepubertal Children™
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ABSTRACT

Uncoupling protein-1 (UCP-1) plays a major role in thermogenesis at brown adipose tissues and has been implicated
in the pathogenesis of obesity and metabolic disorders. The purpose of this study was to estimate the effects of A-3826G
polymorphism in 117 Korean prepubertal children aged 8—11 years olds. Anthropometry by bioelectrical impedance
analysis method, plasma lipid profiles by auto-biochemical analyzer and UCP-1 genotyping by PCR-RFLP were done.
The frequencies of UCP-1 genotypes were AA; 17.7%, AG; 57.8%, GG; 26.6%. The frequencies of each G allele (55.5%)
was similar to Japanese’s (49%) and higher than Caucacian’s (25%). No correlation UCP-1 polymorphism and BMI
(kg/m®) or the degree of obesity described by the relative percentiles of the standard weight according to height in pre-
pubertal children. However, plasma total- and LDL-cholesterol were significantly increased in G allele when sex, age and
weight were adjusted. Our results suggested that G allele of UCP-1 gene was stronger risk factors in hyperLDLcholes-
terolemia than A allele. This impact might be progressed as the precaution against the revalence of obesity based-meta-

bolic disease. (Korean J Nutr 2008; 41(8): 767~775)

KEY WORDS : UCP-1, polymorphism, prepubetal children, obesity, LDL cholesterol.
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Table 1. General characteristics and body composition of all
subjects

Mean * SE Min/Max
Sex M; 55/ F; 56
Age (cm) 11.28 + 0.077 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” 1101 + 1.14 74.77/149.3
Body mass index (kg/m°®) 20.10 + 0.23 14.2 / 29.6
Waist circumference (cm) 66.00 + 0.88 55 / 90
Body composition by BIA (Inbody 4.0)
Body fat (kg) 1201+ 042 3 / 32
Water (L) 2110+ 029 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) 0.89 = 0.01 08/ 1.0
%Body fat (%) 27.80 = 0.56 12.4 / 457
Lipid profiles
TC (mg/dL) 1682 + 2.3V 95 /338
HDL (mg/dL) 199 + 07 30 /75
LDL (mg/dL) 100.3 *+ 2.0 43.4 /265.0
TG (mg/dL) 89.2 £ 24 38 /247
FFA (UEg/L) 399.1 +185 14 /966
Apo B (mg/dL) 60.1 + 1.0 31.9 /139.6
Apo A-l (mg/dL) 1421 + 1.3  97.0 /1786
Al (mg/dL) 25 + 01 1.28/ 6.19

YPercentile of standard weight according to height by body
growth standard in Korea children of Korean J Pediatrics
“Mean + SE
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Table 2. The partial correlation coefficient between obesity related indices and serum lipid profiles (adjusted by age and sex)

T-C HDL LDL G FFA apoB apoA Al
Weight .307** —.085 .318™ .183" .166 357 —.041 341
Obesity index” 191 —.312** .254™* .292™* .166 .090 —.046 418"
BMI .160 —.258™ .218* 2117 .185* 324 —-.197* .388™
Waist .120 .180% .106 —-.180" .072 .016 151 -.079
Fat mass by BIA .300™* —.142 .330™ .187* 267" 403 —-.097 .391**
LBM by BIA .239™* .001 223" 141 .007 213" .035 .198*
WHR by BIA .227% —.029 .230% .105 .012 .346™ —.007 .206"

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

« Correlation 2-tailed significance at p<0.05
«x. 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 3. The Frequencies of the Uncoupling Protein-1 genotypes of this study comparing the others

UCP-1 Genotype (%)

Populations n -
AA AG GG Frequencies 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 42.0 304 0.51
: NIDDM 76 31.6 447 23.7 0.46
J.H.Km® 65 29.2 44.6 26.2 0.49
Caucasians’ 1,950 55.6 38.2 6.2 0.25
Esterbauer H: Austrian? 153 48.6 458 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 52.8 422 47 0.26
Schaffler A: German® 1,020 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 26.2 495 24.3 0.49
Kogure A” 113 319 45.1 23.0 0.46

«: The following references without the superscript number are not cited at the literature cited.
@ Calculated by the summation of the result of study as total Korean population

®This study
“0Oh et al, Metabolism 53(8), 1054-1059, 2004.*
?Kim et al, J Kor Dietetic Asso 23, 803-813, 1999.

?Calculated by the summation of the result of study as total Caucasian population

YUrhammer SA et al, J Clin Endocrinol Metab, 82: 4069-74, 1997.
"Valve R et al, Diabetologia, 41: 357-61, 1998.

’Calculated by the summation of the study as total Japanese population
™shihara N et al, Int J Obes Relat Metab Disord. 25(6) : 761-6, 2001.

“Kogure A et al, Diabetologia. 41(11) : 1399, 1998.

YEsterbauer H et al, J Lipid Res, 39: 834-44, 1998.
’Pihlajamaki J et al, Metabolism, 47: 1397-402, 1998.
“Schaffler A et al, Eur J Clin Invest, 29: 770-9, 1999.%"

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

Table 4. Comparison of physical characteristics and body com-position by genotype of the UCP-1

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

Genotype A allele” (n = 96) G allele (n = 120) p-value®
Body composition by physical characteristics
Weight (kg) 415 +0.9° 404 +0.8 0.392
Obesity index” 111.8 =+ 1.8 108.8 =+ 1.5 0.190
Body mass index (kg/m?’) 205 +£0.3 199 +0.3 0.202
Waist circumference (cm) 67.0 +1.3 648 +1.2 0.198
Body composition by BIA (Inbody 4.0)
Body fat (kg) 126 =+ 06 11.7 +05 0.279
Water (L) 212 *£03 211 +£03 0.736
Lean body mass (kg) 288 +05 287 +0.4 0.710
Visceral fat (cm) 340 =*£29 326 =*25 0.711
Waiist hip ratio (WHR) 0.895 + 0.004 0.897 = 0.04 0.688
%Body fat (%) 286 +0.8 274 +0.7 0.278

YA allele =2 x AAtype +AG type, G allele =2 x AA type + AG type
?Values were for comparisons of two groups by GLM (cova-riance) analysis, adjusted for gender and age

¥ Adjusted mean + SE

“Percentile of standard weight according to height by body growth standard in Korea children of Korean J Pediatrics
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Table 5. Comparison of serum lipid profiles by genotype of the
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UCP-1 gene
TC (mg/dL) 1652 + 25Y 1719 + 31 0.153°
1651 £ 33 1733 + 39 0.063"7
HDL (mg/dL) 492 + 1.1 50.7 + 1.0 0.310
49.4 + 1.1 50.8 + 1.0  0.350
LDL (mg/dL) 97.4 + 31 1041 + 27  0.106
97.1 + 29 1052 + 2.5  0.039"
TG (mg/dL) 931 + 35 857 + 31 0.114
929 + 34 86.7 + 3.0 0.169
FFA (UEQ/L) 399.8 +275 373.0 £249 0472
4024 +27.8 3761 +252  0.486
Apo B (mg/dL) 60.1 *+ 1.6 61.3 + 1.5 0.501
59.7 + 1.5 62.0 * 1.3  0.253
Apo A-l (mg/dL) 1416 + 20 1430 *+ 17 0.606
1422 + 19 1433 + 1.8 0.670
Al (mg/dL) 2.45 + 0.09 249 + 0.08 0.756
2.44 + 0.08 252+ 0.07 0471

YA allele =2 x AA type + AG type, G allele = 2 x GG type + AG
type

?Values were for comparisons of two groups by GLM (cova-
riance) analysis, adjusted for gender and age

¥Values were for comparisons of two groups by GLM (cova-
riance) analysis, adjusted for weight, gender and age.

Y Adjusted mean + SE

¥ : significance at<0.1, *: significance at<0.05
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Fig. 1. The frequency distiibution of LDL concentration by percentiles (12 values were obtained by simple regression. p-trend value

was obtained by Linear-by-Linear association test(p-trend = 0.032) .
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