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[ ABSTRACT ] Aim  To explore the possible association between insulin like growth factor II receptor (IGF2R)
rs9456497 polymorphism and cardiovascular risks in a long-lived population residing Guangxi Hongshui River basin.
Methods IGF2R 1rs9456497 polymorphism was genotyped by iMLDR technique for 496 Zhuang long-lived individuals
(long-living group) and their offspring (offspring group, n=723) and matched healthy controls ( control group, n=611)
living in Hongshui River basin.  Association analysis were then conducted among genotypes and blood pressure, body mass
index(BMI) and serum lipid levels. Results Overall, no significant difference was detected among genotypes in each
group except that the mutant genotype (GA/GG) tended to reduce the SBP and DBP levels ( P=0.016 and 0.033, respec-
tively) in longevity group. However, afier sex stratification, in males, the total cholesterol (TC) level of each genotype in
offspring was elevated as compared with relevant genotype in longevity group and control group ( P<0.05 for each) ; the tri-

glyceride (TG) , fasting plasma glucose (FPG) and BMI levels of each genotype in longevity group were lower while SBP
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and DBP levels were higher than that of the relevant genotype in offspring and controls ( P<0.05 for each).

In females,

longevity group tended to display lower TG, FPG and BMI but higher SBP and DBP levels than offspring and controls as in

males; intragroup comparison showed that the FPG level of GG/GA genotype was significantly lower than that of AA geno-

type (P=0.041) in controls while other parameters did not differ across genotypes in each group ( P>0.05 for all). After

stratified by lipid status, the frequency of G allele was markedly increased in the dyslipidemic subgroup in the combined

population and controls which might imply that A>G mutation on rs9456497 tend to increase the rate of dyslipidemia; G

genotype (GA/GG) greatly lowered the TC and SBP levels in the logevous normolipidemic subgroup, lowered the DBP lev-

el of normolipidemic subgroup and the low density lipoprotein cholesterol (LDLC) of the dyslipidemic group but increased

the TC level of normolipidemic subgroup in controls.

Conclusion [GF2R rs9456497 polymorphism may correlate with

the cardiovascular risks to some extent, but its effects on the modulation of these risk factors seem limited, which may be

influenced by sex and lipid status.
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Table 1. Clinical characteristics and serum lipid profiles among groups

— B KHH (n=496) T (n=723) LA (n=611) F(X*) P

TR (S 93.27+3.01" 59.84+7.81 63.42+7.77 11.523 0.000
B/ %4 (1) 108/388 499/224 375/236 286.006 0.000
TC( mmol/L) 5.17+1.03 5.41£1.05 5.08+1.02 0.158 0.854
TG( mmol/L) 1.01(0.50)" 1.10(0.93) 1.03(0.78) 3.400 0.034
HDLC( mmol/L) 1.58+0.38" 1.66+0.46° 1.54+0.46 4.354 0.013
LDLC( mmol/L) 3.09+0.86 3.01£0.97 2.97+0.87 1.527 0.218
FPG( mmol/L) 4.77+1.18 5.08+1.73 5.51+1.36 0.726 0.484
SBP ( mmHg) 165.84+28.08" 141.30+£22.51 144.70+20.09 5.299 0.005
DBP ( mmHg) 89.85+13.60" 86.96+10.85" 82.24+12.86 10.564 0.000
BMI(ke/m?) 20.06+3.02 22.10+3.18 21.82+2.86 1.551 0.212

a} P<0.05, 5XFIR4L L& ;b A P<0.05, 5 F L4,

IGF2R 1s9456497 BEEB R EMEFIREN T
JSRU NG SvS BN Y Ve S LR TS Y TN
TR B R G R A 25 St T B S M (R
2) . FEXTHRZE A, Bk AA DRI BY () 45 R g AIG T[]

2.2
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0.033) ; HAY P ZH KL D 10 K% A6 7 ik PR AT 4 7 1 44 1]
ZESFILRFN(ERS),

BABRMERSEEEA IGF2R rs9456497 B FE 2 S 7 5 F SR 1 bk B (f])

Table 2. Comparison of rs9456497 IGF2R genotype and allele frequency among groups in the general population and gender

stratification ( cases)

4o . F[R 7 S
AA GA GG A G
JEPN
KFHH 496 125(25.2%) 263(53.0%) 108(21.8%) 513(51.7%) 479(48.3%)
TaH 723 183(25.3%) 384(53.1%) 156(21.6%) 750(51.9%) 696(48.1%)
Xt B 21 611 142(23.2%) 323(52.9%) 146(23.9%) 607(49.7%) 615(50.3%)
X> 1.559 1.486
P 0.809 0.467
Hik
KA 108 26(24.1%) 56(51.9%) 26(24.1%) 108(50.0% ) 108(50.0% )
TH 499 133(26.7%) 253(50.7%) 113(22.6%) 519(52.0%) 479(48.0%)
X} BRZH 375 74(19.7%) 209(52.7%) 921(24.5%) 357(47.6%) 393(52.4%)
X> 5.713 3.323
P 0.222 0.190
p/gis
KFHH 388 99(25.5%) 207(53.4%) 82(21.1%) 405(52.2%) 371(47.8%)
TaH 224 50(22.3%) 131(58.5%) 43(19.2%) 231(51.6%) 217(48.4%)
Xt B 21 236 68(28.8%) 114(48.3%) 54(22.9%) 250(53.0%) 222(47.0%)
X> 4.867 0.182
P 0.301 0.913
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% 3. SAREMHEFiE rs9456497 IGF2R E R B AN Z A ERIARM LR (H1])
Table 3. Comparison of rs9456497 IGF2R genotype and allele frequency between different genders in different groups( cases)

FERAY Ehe-gy
4 n
AA GA GG A G
KEH
B 108 26(24.1%) 56(51.9%) 26(24.1%) 108(50.0% ) 108(50.0% )
1k 388 99(25.5%) 207(53.4%) 82(21.1%) 405(52.2%) 371(47.8%)
X2 0.440 0.324
P 0.802 0.569
Fcd
Uitea 499 133(26.7%) 253(50.7%) 113(22.6%) 519(52.0%) 479(48.0%)
1Pk 224 50(22.3%) 131(58.5%) 43(19.2%) 231(51.6%) 217(48.4%)
X 3.760 0.024
P 0.153 0.877
X HRZH
Bk 375 74(19.7%) 209(55.7%) 92(24.5%) 357(47.6%) 393(52.4%)
g/ 236 63(28.8%) 114(48.3%) 54(22.9%) 250(53.0% ) 222(47.0%)
X2 6.815 3.336
P 0.033 0.068

2.3 IGF2R 19456497 &M O ME B EER
=2
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o T A LA R TC K5 T K 44 Fxt i
AR FE R AL TC K- (P<0.05) 5 K 77 41 45 SE
AU TG \FPG Fl BMI KPR T2 2 A% BRAH ( P<
0.05) ,1fii SBP F1 DBP 7K - 155 F £ 2 Fxt i 41
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XHAAL, PN A on X R4 FPG 7E = AN FE R
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R 4. 315 B 5 IGF2R rs9456497 330 1 & f& K 47 49 5 1)
Table 4. Effect of IGF2R rs9456497 genotype on cardiovascular risks after sex stratification

- TC TG HDLC LDLC FPG SBP DBP BMI
(mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L)  (mmHg) (mmHg) (kg/m?)
FrE
KHA
AA 26 4.79+1.13 0.95(0.40) 1.49+0.33 2.85+0.80 4.63x1.12 152.77+23.34  86.62+10.95 20.23+2.92
GA 56 4.98+1.11 0.97(0.47) 1.52+0.41 2.97+0.98 4.67+1.41 166.41+27.89  91.04+14.13  19.53+2.97
GG 26 5.15+1.17 0.92(0.29) 1.64+0.50 3.05:1.00 4.29+0.82 156.31+28.16  84.31+13.60 20.76+3.47
F 0.621 0.231 1.591 0.194 0.829 3.074 2.039 1.387
P 0.540 0.794 0.209 0.824 0.439 0.050 0.135 0.254
FH
AA 133 5.26+1.15 1.03(1.16) 1.59+0.40 2.90+1.03 4.91+1.13 142.89+20.81  88.45+10.63 21.56+2.63
GA 253 5.35+1.00 1.18(0.98) 1.71+0.54 2.92+0.97 4.95:1.40 142.07+21.29  88.68+10.74 22.24+3.18
GG 113 5.44+0.98 1.33(1.01) 1.57+0.49 2.97+1.01 5.20+1.17 142.82+23.07 88.52+11.76 22.94+3.36
F 0.183 1.461 4.229 0.007 0.058 0.364 0.244 6.076
P 0.833 0.233 0.015 0.993 0.943 0.695 0.784 0.002
X HEZH
AA 74 4.87x0.95 0.77(0.69) 1.59+0.43 2.89+0.86 5.45+1.60 142.28+17.11  80.36x12.55 22.52+2.80
GA 209 4.99:0.98 1.03(0.90) 1.58+0.48 2.78+0.81 5.50+1.42 143.93x20.41  82.78+13.36 21.58+2.96
GG 92 5.04+0.92 1.11(0.67) 1.56+0.50 2.86+0.85 5.44+1.27 144.86+22.97 82.85+13.21 21.61+2.29
F 0.721 7.571 0.143 0.394 0.504 2.240 1.426 3.269
P 0.487 0.001 0.867 0.675 0.605 0.108 0.242 0.039
o
KHH
AA 99 5.41+1.01 1.09(0.59) 1.59+0.34 3.30+0.91 4.88+1.07 171.76+27.42  91.84x13.63  20.49+2.95
GA 207 5.15:0.97 1.00(0.51) 1.59+0.36 3.06+0.78 4.78+1.23 165.17+28.35  89.52+13.72 19.92+2.98
GG 82 5.20£1.02 0.99(0.50) 1.57+0.43 3.07+0.84 4.09+1.03 167.26+28.20  90.29+13.31  19.98+3.10
F 2.070 0.440 0.207 2.725 0.357 1.430 0.593 1.322
P 0.128 0.645 0.818 0.067 0.700 0.240 0.533 0.268
FH
AA 50 5.47+1.08 0.96(0.57) 1.66+0.41 3.21+0.84 5.01+1.48 136.38+22.01  83.12+8.80  21.55+2.55
GA 131 5.55¢1.05 1.03(0.77) 1.72+0.33 3.18+0.90 5.37+2.44 139.05:22.81  82.58+9.79  21.97+3.69
GG 43 5.55:1.13 1.08(0.52) 1.64+0.37 3.30+0.93 5.19+1.20 140.33+29.25  86.00+10.47 21.75+2.79
F 0.038 0.643 1.423 0.601 0.297 0.370 2.941 0.368
P 0.962 0.527 0.243 0.544 0.743 0.691 0.550 0.693
X} HE2H
AA 68 4.99:0.92 0.97(0.76) 1.47+0.45 3.01+0.71 5.90+1.28 147.50+20.10  84.00+1.80  21.97+2.81
GA 114 5.29+1.20 1.04(0.88) 1.45+0.42 3.26+0.97 5.45:1.42 144.10+16.69  80.71+6.81  21.77+2.83
GG 54 5.47:0.98 1.31(0.59) 1.55+0.36 3.31x0.79 5.41+0.77 149.82+23.29  83.16x12.91 22.07+2.92
F 2.530 0.573 0.656 2.005 3.231 1.593 1.868 0.244
P 0.081 0.565 0.520 0.137 0.041 0.206 0.157 0.784
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Table 5. Effect of IGF2R rs9456497 polymorphism on cardiovascular risks after serum lipid stratification
P TC TG HDLC LDLC FPG SBP DBP BMI
(mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmHg) (mmHg) (kg/m*)
KAFH
LA IE
AA 80 4.77+0.70 0.95(0.38) 1.53+0.33 2.84+0.73 4.80+1.03 167.77+27.42  89.32+13.35 19.92+2.79
GA 178 4.64+0.69 0.87(0.38) 1.53+0.34 2.68+0.57 4.70+1.09 165.30+28.25  88.98+13.27 19.63+2.87
GG 72 4.66+£0.63 1.08(0.15) 1.49+0.34 2.69+0.59 4.77+1.04 166.00+29.72  88.56+12.40 19.99+3.09
F 3.257 0.695 1.415 2.057 1.156 3.106 1.824 2.575
P 0.040 0.518 0.245 0.130 0.316 0.046 0.163 0.078
MLAE 5
AA 45 6.18+1.01 1.52(0.88) 1.64+0.36 3.85:+0.87 4.87+1.19 167.87+28.35 93.29+2.83  21.36+3.00
GA 85 6.11+0.80 1.47(0.89) 1.68+0.41 3.79+0.78 4.88+1.61 165.73+26.96  91.65:+14.76  20.27+3.17
GG 36 6.25+0.91 1.16(0.76) 1.78+0.56 3.82+0.88 4.72+0.96 161.61+25.83  89.44+15.83  20.53+3.40
F 0.884 1.524 2.465 0.780 0.193 1.065 1.807 0.224
A 0.415 0.221 0.088 0.460 0.824 0.347 0.168 0.800
T
LA 1
AA 97 4.67£0.63 0.89(0.44) 1.58+0.35 2.61x0.61 4.77+0.91 142.33x£22.72 85.67+9.25  21.12+2.36
GA 199 4.75+0.56 0.95(0.56) 1.71x0.46 2.63+0.62 4.90+1.13  137.00+20.23  85.17+11.01 21.20+3.01
GG 70  4.70+£0.62 0.96(0.50) 1.65+0.36 2.59+0.60 4.91+1.40 140.11+21.27  87.03+10.64 22.32+3.44
F 2.902 2.158 0.426 1.282 0.695 0.584 1.472 2.889
P 0.056 0.117 0.654 0.279 0.500 0.558 0.231 0.057
I 5
AA 86 6.05+1.13 1.72(1.63) 1.64+0.45 3.41+1.15 5.12+1.50 139.74£19.59  88.49x11.47 22.05+2.79
GA 185 6.15+0.91 1.75(1.83) 1.72+0.50 3.42+1.07 5.30+2.34 144.93+22.86  88.14+10.38 23.18+3.42
GG 86 6.10+0.85 1.79(1.55) 1.54+0.53 3.45+1.09 5.44x2.31 143.78+38.44  88.48+12.08 22.84+3.09
F 1.274 0.543 1.244 0.881 0.325 0.439 1.143 0.642
P 0.281 0.582 0.829 0.415 0.723 0.645 0.320 0.572
X R 4H
MARIE
AA 101 4.57+0.73 0.77(0.41) 1.51x0.35 2.74+0.68 5.74+1.63 146.42+19.25  83.23+12.62 22.46+2.47
GA 207 4.70+0.74 0.84(0.40) 1.57+0.46 2.73+0.68 5.43+1.47 143.37+19.95 81.93+12.25 21.45+2.75
GG 82 4.64+0.64 1.04(0.54) 1.50+0.39 2.70+0.64 5.36+0.81 148.23+22.90  81.85+13.92 21.64+2.90
F 4.974 2.159 1.841 1.363 0.649 2.496 3.815 0.755
P 0.007 0.117 0.160 0.257 0.523 0.084 0.023 0.471
LIRS
AA 41 5.80+0.82 1.78(1.17) 1.59+0.61 3.45:+0.83 5.47+0.96 138.94x16.67 79.33+x11.10 21.76+3.49
GA 116 5.80+1.20 1.87(1.04) 1.48+0.48 3.32+1.15 5.57+£1.32 145.09+17.66  82.26+14.29 22.00+3.16
GG 64 5.92+0.83 1.40(0.90) 1.63+0.51 3.44x0.94 5.53+1.40 144.73£23.47 84.00+12.16 21.97+2.61
F 2.046 1.548 0.474 2.825 2.053 1.342 0.203 2.509
P 0.132 0.215 0.623 0.023 0.131 0.263 0.817 0.084
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