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Association of leptin receptor gene polymorphrism
with metabolic syndrome in older Han adults
from major cities in China

WU Jinghuan ZHUO Qin CHEN Xi TIAN Yuan PIAO Jianhua YANG Xiaoguang

Key Laboratory of Trace Element Nutrition MOH National Institute for Nutrition and Health Chinese Center for Disease
Control and Prevention Beijing 100050 China

Abstract: Objective  To investigate the relationship of leptin receptor gene
rs1137100 and rs1137101 single nucleotide polymorphrism ( SNP) with metabolic
syndrome ( MS) in older Han adults from major cities in China. Methods A total of 2082
older Han adults were selected from 18 major cities including 15 provinces/municipalities

of China National Nutrition and Health Survey in 2002. According to the MS definition
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proposed by Joint Interim Statement ( JIS) the subjects were divided into MS and control
groups. Plasma leptin and insulin levels were measured. The genotypes of rs1137100 and
rs1137101 were detected by Taqman method. Association of genotypes of leptin receptor
gene SNPs with MS was investigated. Results
index ( BMI) waist circumference fasting serum glucose systolic blood pressure ( SBP)
and diastolic blood pressure ( DBP) triglycerides( TG)

insulin  homeostasis model of assessment for insulin resistence index( HOMA-R) and

The MS group showed higher body mass

serum total cholesterol ( TC)

leptin levels than those of control individuals while the high density lipoprotein cholesterol
( HDL-¢) was significantly lower than the control group. The GG. AA.GA genotypes
distribution and the A allele frequency of rs1137100 and rs1137101 were similar between
the two groups. The DBP and SBP level were obviously higher in AA genotype. The HDL—-
¢ concentration was significantly lower in AA and GA + AA genotype. The AA and GA
genotypes carriers in rs1137100 had similar risk for MS when comparing with the GG
and the OR values were 1.23 (95% CI 0.90-. 67) and 2.23 (95% CI 0. 83—
respectively. The AA and GA genotypes carriers in rs1137101 had similar risk for

genotypes
6. 44)
MS when comparing with the GG genotypes and the OR values were 1. 23(95% CI 0. 90—

1.67) and 2.23 (95% CI 0.83-6.44)
genes rs1137100 and rs1137101 are not associated with pathogenesis of MS in older Han

respectively. Conclusion  Leptin receptor
adults but it may relate with hypertension or lipid abnormality.
Key words: leptin receptor single nucleotide polymorphism metabolic syndrome

older adults
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1
Table 1 Characteristics of MS and control subjects
MS (n=1846) (n=236) P
/ 68.25 +5. 81 68.04 +6.22 0.54 0.59
(7)) 556/1290 145/91 91.92 <0.01
BMI 27.18 +3. 18 21.03 +2.42 35.36 <0.01
/em 91.67 +7.96 73.71 £6.46 39.10 <0.01
FBG/( mmol /L) 7.02 +2.71 4.77 £0. 51 31.56 <0.01
SBP/mmHg 151.43 £19.53 116.00 +£9. 48 46.23 <0.01
DBP/mmHg 85.21 £10.47 72.50 +6. 68 25.52 <0.01
TG /( mmol /L) 1.96 +1.00 0.92 +0. 28 35.20 <0.01
TC/( mmol /L) 4.64 £1.05 4.46 £0. 88 2.77 <0.01
HDL-C/( mmol /L) 1.11+£0.23 1.51 £0.30 19.72 <0.01
LDL-C/( mmol/L) 2.57 +0.88 2.49 +0.74 1.54 0.13
/( mmol /L) ! 8.29(8.02 ~8.54) 5.55(5.07 ~6.08) 4.48 <0.01
/( pg/mL) Y 14.54(13.99 ~15.09) 2.12(1.69 ~2.65) 29.20 <0.01
HOMA-R" 2.42(2.33 ~2.50) 1.17(1.06 ~1.28) 7.31 <0.01
32.96 <0.01
1522(85.4%) 163(71.8%)
<20 / 80(4.5%) 12(5.3%)
>20 / 181(10.2%) 52(22.9%)
30. 16 <0.01
1609(90.2%) 179(78.4%)
81(4.5%) 19(8.4%)
93(5.2%) 30(13.2%)
1.76 0.42
790(44.3%) 100( 44. 1%)
116(6.5%) 20(8.8%)
877(49.2%) 107(47.1%)
(1) (95% CI)
2 rs1137100  rs1137101
Table 2 Genotype and allele distribution for rs1137100 and rs1137101 in the leptin
receptor gene in MS and control subjects
MS p Hardy-Weinberg
n /% n /% t
rs1137100
GG 1229 66. 6 170 72.0 0. 128 0.85/0. 83
AA 67 3.6 4 1.7
GA 550 29.8 62 26.3
G 3008 81.47 402 85.17 0. 050
A 684 18.53 70 14. 83
rs1137101
GG 1342 72.7 184 78.0 0. 131 0.96/0.78
AA 42 2.3 2 0.8
GA 462 25.0 50 21.2
G 3146 85.21 418 88.56 0.051
A 546 14.79 54 11. 44
: (1) Hardy-Weinberg MS P
2.3 rs1137100  rs1137101 HDL-C o
0 GA AA GA + AA
3 rs1137100 GG.GA HDL-C GG
AA SBP DBP o
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rs1137100
Table 3 Genotype of rs1137100 with clinical indices correlated with MS
GG AA GA AA + GA
P P
(n=1399) (n=71) (n=612) (n=683)
BMI 26.47 +3.67 26.10 +4.70 26.57 +3.54 0.56 26.52 +3.68 0.74
/em 89.57 £9.73 90. 86 +10. 05 89.63 £9. 47 0.55 89.76 £9. 53 0.67
FBG/( mmol /L) 6.82+2.76 6.99 £2.35 6.63 £2.42 0.25 6.67 £2.41 0.21
SBP/mmHg 147.15 £22.10  158.44 +21.87  146.73 +20.72  <0.01 147.94 +£21. 13 0.44
DBP/mmHg 83.49 £10. 69 87.86 £9. 14 83.94 £11.42  <0.01 84.35 £11.26 0.09
TG/( mmol /L) 1.82+1.00 2.02£1.15 1.88 £1.00 0.18 1.89 +1.01 0.13
TC/( mmol /1) 4.62 £1.02 4.48 +1.05 4.62+1.06 0.51 4.61 £1.06 0. 80
HDL-C/( mmol /L) 1.16 0. 28 1.05 +£0.29 1.14 +0.26 <0.01 1.13 +£0.26 0.02
LDL-C/( mmol /L) 2.57 £0.87 2.59£0.72 2.54 £0. 85 0.73 2.55+0.84 0.49
7.90 6.72 8.09 7.93
( 0.77 0. 66
/(mmol /1) (7.64 ~8. 16) (5.00 ~8.77) (7.59 ~8.57) (7.43 ~8.45)
11. 89 10. 38 11.22 11.13
m 0.27 0.14
/(pg/ml) (11.10 ~12.65)  (7.86 ~13.44)  (10.12 ~12.28) (10.14 ~12.17)
2.24 1.97 2.22 2.19
() 0.26 0.12
HOMAAR (2.16 ~2.32) (1.45 ~2.65) (2.07 ~2.38) (2.04 ~2.36)
S (1) (95% CI)
4 rs1137101 GG.GA GA AA GA + AA
AA SBP.DBP.TG HDL-<¢ GG
HDL-¢ o o
rs1137101
Table 4 Genotype of rs1137101 with clinical indices correlated with MS
GG AA GA P AA + GA »
(n=1526) (n=44) (n=512) (n=556)
BMI 26.44 +3.67 26.19 +2.82 26.73 +3.70 0.52 26. 60 +3. 66 0.37
/em 89.54 £9.76 88.70 +7. 88 89.98 £9. 52 0.55 89. 88 £9. 40 0.49
FBG/( mmol /L) 6.78 £2.74 7.14 £2.87 6.71 £2.35 0.57 6.74 £2.40 0.79
SBP/( mmHg) 146.85 £21.73  157.91 +19.22  148.19+21.94  <0.01 148.96 +21. 88 0. 05
DBP/( mmHg) 83. 64 +10. 80 88.73 £10. 04 83.74 £11. 11 0.01 84.13 £11. 11 0.36
TG/( mmol /L) 1.84 £0.98 2.29 £1.13 1.83£1.06 0.01 1.86 +1.08 0. 62
TC/( mmol /L) 4.63 £1.02 4.62 +0.90 4.58 +1.06 0.59 4,58 +1.05 0.32
HDL-C/( mmol /L) 1.17 £0.28 0.96 +0.21 1.12+£0.24 <0.01 1.11 £0.24 <0.01
LDL-C/( mmol /L) 2.57 £0.87 2.80 £0.59 2.54 £0. 84 0.17 2.56 £0. 82 0. 86
7.80 6.20 8.46 8.23
u 0. 06 0. 06
/(mmol /1) (7.53~8.05)  (4.22~9.12)  (7.95~8.98) (7.69 ~8.82)
11. 84 9.85 11.20 11.07
(N 0. 05 0.18
/Cpg/ml) (11.12~12.54)  (7.63 ~12.59)  (10.12 ~12.35) (9.96 ~12. 15)
2.20 1. 84 2.33 2.28
(n 0. 80 0.73
HOMA (2.12 ~2.29) (1.19 ~2.77) (2.17 ~2.50) (2.13 ~2.46)
C (1) (95% CI)
2.4 1rs1137100 rs1137101 MS MS
5 rs1137100 GG N
GA JAA MS o
1.23 2.32
MS o 3
N rs1137100 rs1137101
rs1137101 GA .AA GG 10
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5 rs1137100 rs1137101 MS
Table 5 Association between rs1137100 and rs1137101and MS
1( 1) 2(2)
SNP OR 95% CI OR 95% CI OR 95% CI
rs1137100
GG 1.00 1. 00 1. 00
GA 1.23 0.90 ~ 1. 67 1. 36 0.99 ~1.86 1.33 0.97 ~1. 84
AA 2.32 0.83 ~6.44 2. 66 0.95~7.50 2.69 0.96 ~8.08
GA + GG 1. 00 1. 00 1.00
AA 2.18 0.79 ~6.05 2.43 0. 87 ~6. 81 2.71 0.96 ~7.67
rs1137101
GG 1.00 1. 00 1.00
GA 1. 15 0.74 ~1.79 1. 14 0.74 ~1.76 1.03 0.66 ~1.63
AA 1.97 0.37 ~10.42 1.54 0.27 ~8.91 1. 47 0.26 ~8.50
GG+ GA 1. 00 1. 00 1.00
AA 1.85 0.36 ~9. 61 1.44 0.26 ~8. 14 1.45 0.26 ~8.18
(1) 1 (2) N N N
rs1137100 A . 7236
0.136 ~0.226 0.661 ~0.708 ° . MS 251 MS
rs1137101 A (46.5 £9.6)
0.108 ~0. 167 0.458 ~0.527 " . GIn223 Arg
rs1137100 A
0.181 rs1137101 A . '
0. 144 o 100  MS 96 MS
LEPR MS AG + AA (P =
RN 0 0.037) A (P =0.023)
B, LEPR GIn223Arg A
. Y167
- VALLE-GOTTIEB " 98 MS MS 216 MS ( 34.9 ~
64 ( =60 ) 61.4 )
MS GG Gln223 Arg A
AA rs1137101 MS G 3.302 .
MS . KOMSU-ORNEK "
92 99 ( 5 BMI. . . JTG.TC. HOMA
~15 ) HDL-C
( BMI ). N N ; 1s1137100  rs1137101 GG, AA.
GA A
rs1137101 . : AA SBP  DBP
. AA i GA + AA
PYRZAK °© 101 41 HDLC A
rs1137101 TAKAHASHI-YASUNO  *
. . : AA GA .GG
. BOUMAIZA '¢ 160 MS rs1137100
169 - rs1137101
GIn223 Arg( rs1137101) . VALLE-GOTTIEB
14
SNPs . ; KOMSU-ORNEK

SNPs
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