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Abstract 

BACKGROUND: Insulin-like growth factor 1(IGF-1) plays an important role in regulating osteocyte function and bone 

metabolism. The association of insulin-like growth factor 1 receptor (IGF-1R) gene polymorphisms with osteoporosis in 

postmenopausal women has not yet been reported. 

OBJECTIVE: To investigate the correlation between IGF-1R gene rs2229765 single nucleotide polymorphism and 

osteoporosis in postmenopausal women.  

METHODS: IGF-1R gene rs2229765 SNPs were detected using PCR-RFLP in 218 patients with postmenopausal 

osteoporosis and 270 postmenopausal women with normal bone mineral density. The bone mineral density of the lumbar 

spine, femoral neck and forearm was determined by dual-energy X-ray absorptiometry. Serum IGF-1 level was 

investigated by ELISA.  

RESULTS AND CONCLUSION: The AA genotype (29% vs. 17%, P=0.001) and A allele (51% vs. 40%, P=0.000) 

distributions of the rs2229765 polymorphism in the osteoporosis group were significantly higher than those in the control 

group. Compared with GG genotype of rs2229765, AA genotype was significantly associated with an increased risk of 

osteoporosis (OR=2.12, 95%CI=1.27�3.54, P=0.004). The analysis of serum IGF-1 showed that osteoporotic women 

with rs2229765AA (P=0.007) and GA (P=0.016) genotype were found to have a lower serum IGF-1 level than 

osteoporotic women with GG genotype. Our results indicate that the IGF-1R gene rs2229765 polymorphism capable of 

regulating serum IGF-1 level is associated with postmenopausal osteoporosis. 

Subject headings: Osteoporosis; Genes; Insulin-Like Growth Factor 1; Tissue Engineering 
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Figure 1  The flow chart of patient allocation 
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Table 1  Baseline characteristics of postmenopausal women with 

osteoporosis and healthy controls     
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��
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P 

��()� 60.82±5.95 60.51±5.65 0.56 

����(�)� 11.27±5.54 10.89±5.28 0.36 

��(cm)� 158.38±7.32 158.84±7.00 0.48 

���(kg)� 57.77±8.40 58.79±8.33 0.18 

�����(kg/m
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 2
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 !�"#(µg/L)� 25.00±5.84 20.78±6.44 0.00 

 !$%&'() C*+(µg/L)� 0.44±0.15 0.39±0.16 0.00 

 !,-#./012 1(µg/L)� 168.16±65.37 181.24±56.37 0.02 
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Table 2  Genotypes and allele distribution of insulin-like growth 

factor1 receptor gene rs2229765 polymorphism in the osteoporosis 

and control groups     

�������� 	
� ����� ���� �

2

� P 

rs2229765� � � � �  

��
� G/G 58/27 100/37   

 G/A 96/44 124/46 1.828 0.176 

 A/A 64/29 46/17 12.057 0.001 

����� G 212/49 324/60   

�  A 224/51 216/40 12.61 0.000 
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Table 3  Association of the genotypes of insulin-like growth factor 1 

receptor gene rs2229765 polymorphism with the risk of 

osteoporosis     

���� 

��� 

��
 Crude OR 

(95%CI) 

P Adjusted OR 

(95%CI) 

P

a

 

rs2229765 GG 1.00  1.00  

 GA 1.34(0.88�2.03) 0.177 1.24(0.81-1.89) 0.332 

 AA 2.40(1.46�3.95) 0.001 2.16(1.30�3.59) 0.003 

 GA+AA 1.62(1.10�2.39) 0.015 1.48(0.99�2.20) 0.052 
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������� !�"�#$%(0�"�#$%< 25 kg/m
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Table 4  Correlation between genotypes of insulin-like growth factor 1 receptor gene rs2229765 polymorphism and bone mineral density and 

serum insulin-like growth factor 1 in osteoporotic women      

��
 � P 45�

GG (n=58) GA (n=96) AA (n=64) �  

��(6)� 59.66±5.37 61.01±6.47 61.58±5.56 0.187

c

  

�� !(�)� 10.14±5.21 11.56±5.64 11.84±5.62 0.181

c

  

"�#$%(kg/m

2

)� 22.62±2.62 23.06±2.97 23.31±3.02 0.410

c

  

78�9:(g/cm

2

)� 0.76±0.07 0.75±0.08 0.73±0.08 0.107

d
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)� 0.65±0.06

a

 0.64±0.06

a

 0.62±0.07 0.029

d

 

=>�9:(g/cm
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)� 0.24±0.04

a

 0.23±0.05 0.21±0.05 0.035

d

 

()*+,-./�0 1(µg/L)� 189.21±64.82

b

 163.46±64.12 156.13±64.27 0.015

d
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