
��������  � 21� � 12�  2017	04	28
� 

Chinese Journal of Tissue Engineering Research  April 28, 2017  Vol.21, No.12 

 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH                                                                         

1813 

www.CRTER.org 

������

�����1991����

�	
��
�����

�����������

������� !"#

$%&'()*+ 

 

,-./0123���

	
3�4���5��

�	678  730000  

 

�����:R318 

���	
:A 

����:2095-4344 

(2017)12-01813-06 

�����2017-02-14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wang Yu, Studying for 

master’s degree, School of 

Clinical Medicine, Gansu 

University of Chinese 

Medicine, Lanzhou 730000, 

Gansu Province, China 

 

Corresponding author:  

Tian Li-min, Department of 

Endocrinology, Gansu 

Provincial People’s Hospital, 

Lanzhou 730000, Gansu 

Province, China 

 

�

��

�

��������1	
��rs2229765�
����� 

���������� 

�

��

�

�  �

1

����

2

��  �

3

�	
�

3

��



3

����

3

 (

1

��������	��
����
��  730000�������
�         

2

����

3

��������
��  730000)�

���������������	
���

����. �������� 1���� rs2229765���� !"#$%&'(

)*+�[J].,-./0123�2017�21(12):1813-1818. 

DOI:10.3969/j.issn.2095-4344.2017.12.002      ORCID: 0000-0003-2938-4928(��) 

 

������� 

 

 

   

 

 

 

 

 

 

 

 

 

 

����� 

	
������������������� !" #$%&'()!*+)!,-*+�./01"

23!*+"23456789:�"23&;��<*+=>8&'(��?@��*+AB�#CDE

F&GH�IJKLMNOP&GH4"23 90%Q8RSTUV"23�WLX��*+Y=>8ZS

[TUV&'(\]^& DNAAB"234_X`ab01&'(�c�d&� 4  

�
������ 1�e<fghi�j+klmno�R� pkqras<fgh&"OPtuvwM

x+k��tu&pyzvwz[�&�j@{�|JKL&}~��4����OPWLX���(3q

��tu��&fghi�j+k 1�����4 

 

�� 

���fghi�j+k 1��tuOP����&MN�@�KL��4��R��fghi�j+k 1

��*+"23�����7��&��3��d� 4 

���¡¢fghi�j+k 1��*+ rs2229765STUV"23����£¤�7��&��34 

���¥� PCR-RFLP¦§¨©ª«¬G 218­����7��®¯� 270­�°±���£¤&fgh

i�j+k 1��*+ rs2229765"23-²*+)4³�´P Xµ¶·¸�¹º»¼¨�½¯¾¿zÀ

�ÁQ��Â�¹º4¥� ELISA¨©ÃÄfghi�j+k 14 

������Års2229765"23 AA*+)(29% vs.17%�P=0.001)�,-*+ A(51% vs.40%�P=0.000)

�����7��Y�&pÆÇÈÉÊË<�°±�YÌÍ� rs2229765 *+) GG �Î�*+) AA É

ÊvÏ�7��®ÐÑÒ(OR=2.12�95%CIÓ1.27�3.54�P=0.004)ÌÔÃÄfghi�j+k 1pÕqÖ

É×��7��Y� rs2229765 AA*+)(P=0.007)� GA *+)(P=0.016)£¤ÃÄfghi�j+k 1

=>ÉÊØ< GG*+)ÌÙqÖ�Ú�fghi�j+k 1��*+ rs2229765"23����£¤�

7��|J��3�ÛbPÜ'ÃÄfghi�j+k 1=>4 

� !� 

./456%./016 !"#$6%&'(76%896�������� 16��6����� 

"�!� 

%&'(6��6��������:6./01 

#$%&� 

;<=>�?@A2BCDE(GSWSKY-2014-01) 

 

Association of insulin-like growth factor 1 receptor gene rs2229765 polymorphism 

with osteoporosis in postmenopausal women   

 

Wang Yu

1

, Guo Tian-kang

2

, Liu Jing

3

, Yang Rui-fei

3

, Shao Fei-fei

3

, Tian Li-min

3

 (

1

School of Clinical Medicine,  

Gansu University of Chinese Medicine, Lanzhou 730000, Gansu Province, China; 

2

Department of General 

��������	
��
����� 1���� rs2229765������� 

��

����

�� 

������	

������	������	

������	







�

��

� 

218�� 

�
��


�
��
�
��


�
��
�

��

� 

270�� 

PCR-RFLP ����

��������

�����

��

�

�����	
� 1 �


�
 rs2229765 ��

�����
�� 

��

����

���

��

� 

����������� 

ELISA�

��

� 

� �����	
� 1� 

����

��������

�����

��

� 

(1)2!�"#����$%� 

(2)2!�"# rs2229765��

��
�&'��
()� 

(3)�*+,! rs2229765��

�&���-�����	


� 1�
./�� 

 



 

����. ����	
�� 1
��� rs2229765����������������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

1814 

www.CRTER.org 

Surgery, 

3

Department of Endocrinology, Gansu Provincial People’s Hospital, Lanzhou 730000, Gansu Province, China) 

 

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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(n=270)�
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��(
)� 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 
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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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a

������� !�"�#$%(0�"�#$%< 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

 

;�<�9:(g/cm

2

)� 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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