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Association of insulin-induced gene 2 gene rs7566605 polymorphism with
obesity and lipids: a 10-year longitudinal study
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[ Abstract] Objective To investigate the association of rs7566605 polymorphism in the insulin-induced gene 2 (INSIG2) with obesity
and lipid metabolism in Chinese elderly. Methods A total of 742 elderly receiving 2 surveys conducted during the years of 2001 and 2010
were subjected and longitudinally analyzed. All participants were asked to complete the health questionnaires and genotyping. The changes
in body mass index (BMI), fasting blood glucose and blood lipid levels between the twice examinations were observed. The effects of aging
and genetics on lipid metabolism were analyzed in the cohort. Moreover, the association between the rs7566605 genotypes with obesity and
dyslipidemia, including hypercholesterolemia, hypertriacylglycerolemia or low high-density lipoprotein cholesterol (HDL-C) was analyzed
with a variety of genetic models. Results Besides BMI, serum levels of fasting blood glucose, triglycerides (TG), HDL-C and the value of
systolic blood pressure were increased in both male and female subjects during the 10 years. Serum total cholesterol was increased in the
males but decreased in the females. Based on the data of 2001, the serum levels of fasting blood glucose and TG were higher in the males
with allele C than with GG, while the females with allele C had lower level of HDL-C. No association was found between the rs7566605
genotypes with obesity. Logistic regression analysis indicated that allele C increased the risk of lower HDL-C (dominant model: P = 0.011,
OR =1.726; heterogeneous codominant model: P =0.002, OR =1.890), while it showed a protective effect on hypercholesterolemia
(dominant model: P = 0.008, OR = 0.601; additive model: P = 0.040, OR = 0.753; heterogeneous codominant model: P = 0.015, OR = 0.634).
Conclusion INSIG2 gene rs7566605 polymorphic allele C is associated with serum lipid metabolism in Chinese elderly population.
Dominant and heterogeneous codominant model might be main genetic models for the gene.
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Table 1 Changes of the characteristics for 742 subjects in 10 years in the longitudinal study

ltem Male(n = 279) Female(n = 463)
In 2001 In 2010 In 2001 In 2010

Age(years, x*s) 67.17 + 4.63 75.70 + 4.88™ 65.02 + 4.72" 72.94 £5.13%24
BMI(kg/m? x+s) 25.26 + 2.87 24.85 +3.06™ 25.69 + 3.31 25.13 + 3.68%
Waist circumference(cm, x +s) 89.50 + 8.31 91.27 +9.12™ 85.40 +8.20™ 87.09 + 9.32%4%
FBG(mmol/L, x+s) 5.89+1.48 6.27 +1.98" 6.01+1.70" 6.20 = 1.89
TG(mmol/L, x+s) 1.39+0.85 1.64 +0.82" 1.71+1.21" 1.72+1.01°°
TC(mmol/L, x+s) 4.97 +0.89 5.19+1.01" 5.48 +1.017 5.31 + 1.04"4%
HDL-C(mmol/L, x*s) 1.26 +0.28 1.42 +0.40™ 1.41+0.32" 1.41+0.36%"
SBP(mmHg, x+s) 133.60 + 17.96 139.86 + 18.65™ 135.57 + 21.65 141.18 + 20.26"
DBP(MmHg, X +s) 78.47 +9.55 79.01+9.88 77.84 +11.11 75.73 = 9.80%*
Smoke[n(%)]

Former smoker 81 (29.0) 89 (32.6)" 19 (4.1)” 22 (4.7)"

Current smoker 67 (24.0) 46 (16.8)" 34 (7.3)" 19 (4.1)""°

Never smoker 131 (47.0) 144 (50.5)" 410 (88.6)™ 422 (91.2)°"
Current drinker[n(%)] 80 (28.7) 111 (40.7)” 29 (6.3)” 42 (9.0)°"
Physical exercise[n(%)]

Less than one hour 25 (9.0) 39 (14.3) 86 (18.6) 66 (14.1)"

One to three hours 220 (78.9) 216 (76.9) 350 (75.8) 361 (78.2)*

More than four hours 34 (12.2) 24 (8.8) 26 (5.6) 36 (7.7)*
Use of lipid-lowering drugs[n(%)] 23 (8.2) 33 (12.8) 55 (11.9) 78 (17.6)*

BMI: body mass index; FBG: fasting blood glucose; TG: triglycerides; TC: total cholesterol; HDL-C: high density lipoprotein cholesterol;
SBP: systolic blood pressure; DBP: diastolic blood pressure.ImmHg = 0.133kPa.Compared with male in 2001, "P < 0.05, “P < 0.01;

Compared with female in 2001, *P < 0.01; compared with male in 2010, ““P < 0.01
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Table 2  Genetic effect on the levels of BMI, glucose and serum lipids in the surveys of 2001 and 2010 (xxs)
ltem In 2001 b In 2010 b
GG GC cC GG GC cC
Male
BMI(kg/m?) 25.19+3.04 25.24+2.87 2558+2.19 0.804 2487 +3.16 24.66+3.00 25.25+2.10 0.603
FBG(mmol/L) 592+142 574+097 6.47+2.88 0.045 6.31+196 599+1.07 6.28+1.60 0.221
TC(mmol/L) 50+096 4.92+0.84 5.09+0.80 0.573 4.99+095 4.83+0.92 4.93+0.91 0.381
TG(mmol/L) 1.26 + 0.66 144+082 167+1.41 0.048 1.40+0.60 1.45+0.68 1.52+0.68 0.598
HDL-C(mmol/L) 1.30+0.26 124+030 121+0.26 0.168 1.37+037 1.30+0.36 1.25+0.31 0.185
Female
BMI(kg/m?) 25.50+0.32 2590+3.20 25.58+3.58 0.458 24.88 +3.53 2547 +4.06 25.09+3.53 0.287
FBG(mmol/L) 6.00£1.70 590+142 6.40+2.34 0.118 6.25+2.05 6.19+1.99 6.54+2.64 0.519
TC(mmol/L) 556 +0.97 545+1.08 5.34+0.92 0.242 552+096 544+110 548+0.99 0.744
TG(mmol/L) 1.62 +1.02 181+138 163+1.12 0.237 1.80+098 1.87+1.09 191+1.13 0.667
HDL-C(mmol/L) 1.45+0.32 136+030 142+0.25 0.024 150+0.40 1.43+0.35 147+0.35 0.193
Combined
BMI(kg/m?) 25.39+3.22 25.64+3.09 2558+3.19 0.582 24.88+3.31 25.15+3.69 25.14+3.14 0.582
FBG(mmol/L) 597+160 583+126 6.42+251 0.007 6.28+2.01 6.11+1.69 6.46+2.36 0.250
TC(mmol/L) 535+100 524+102 526+0.89 0.333 532+099 520+1.08 5.30+0.99 0.275
TG(mmol/L) 1.49 +0.92 166+1.20 1.64+1.21 0.105 1.65+0.88 1.70+0.97 1.79+1.02 0.414
HDL-C(mmol/L) 1.39+0.31 132+031 1.35+0.27 0.005 1.45+040 1.38+0.36 1.40+0.35 0.051

BMI: body mass index; FBG: fasting blood glucose; TG: triglycerides; TC: total cholesterol; HDL-C: high density lipoprotein cholesterol
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Table 3 Association of rs7566605 genotype with obesity and lipid-related phenotypes by logistic regression analysis under four hereditary models

[n(%)]
Dominant Recession Heterogeneous -

. rs7566605 model model codominant model A(c(i}dg}éz%og)e I
Disease n (CC+CG/GG) (CCICG+GG) (CG ICC +GG)

GG GC cc P OR P OR P OR P OR

Obesity* 320 133(52.8) 151 (54.1) 36(50.7) 0.720 1.062 0.426 0.814 0.384 1.158 0.906 0.985

Dyslipidemia® 462 186 (81.6) 217 (83.8) 59(83.1) 0.840 1.051 0.842 0.931 0739 1.084 0.962  1.009

wawg%wm- 276 125(58.1) 114 (45.8) 37 (54.4) 0.008 0.601 0797 0.931 0.015 0634 0.040 0.753

emia
Hypertlriacylgly- 175 63(28.9) 88(37.1) 24(35.3) 0.120 1366 0.976 1.009 0.130 1.346 0.258 1.175
cerolemia
Low HDL-C* 155 50(22.2) 91(355) 14(25.9) 0.011 1726 0.376 0.734 0.002 1.890 0.128  1.269

HDL-C: high density lipoprotein cholesterol . *: Adjusted by sex, age, and life style factors. ©: Adjusted by sex, age, life style factors and BMI
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