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Abstract 

BACKGROUND: C-telopeptide and N-telopeptide cross-linked collagen type I (CTx and NTx, respectively) are specific biochemical bone 

markers that can reflect bone formation and resorption.  

OBJECTIVE: To analyze the association of CTx with disuse osteoporosis.  

METHODS: Male Sprague-Dawley rats, weighing 180�220 g, were randomly divided into control and disuse osteoporosis groups. Right hind 

limbs of the rats in the disuse osteoporosis group were immobilitzed for 4 weeks by ankle-tail fixation to establish the rat model of disuse 

osteoporosis. Peritoneal venous blood was collected before and after modeling, and the femur was then removed to measure the serum CTx 

level and bone mineral density of the bilateral femurs. 

RESULTS AND CONCLUSION: The serum CTx level did not differ significantly between groups before modeling (P > 0.05). At 4 weeks after 

modeling, the serum CTx level in the disuse osteoporosis group was significantly higher than that in the control group and at baseline (P < 

0.01). The serum CTx level showed no significant change in the control group before and after modeling (P > 0.05). The increment of serum 

CTx in the disuse osteoporosis group exhibited a negative correlation with the bone mineral density of the bilateral femurs (r=0.426, P < 0.01). 

The bone mineral density of the right femur in the disuse osteoporosis group was significantly lower than that of the left one in the disuse 

osteoporosis group and the right one in the control group (P < 0.01), and there was no significant difference in the bone mineral density 

between left and right femurs in the control group (P > 0.05). These results imply that the model of disuse osteoporosis by ankle-tail fixation is 

established successfully. Disuse osteoporosis can promote the production of CTx further reducing bone mineral density; CTx is positively 

correlated with the degree of bone loss, so it can be used for therapeutic assessment and diagnosis of osteoporosis.  

Subject headings: Osteoporosis; Peptides; Bone Density; Tissue Engineering  

Funding: the Natural Science Foundation of Xinjiang Uygur Autonomous Region, No. 2015211C102 
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1���������Materials and methods  

1.1  ��  È!�É�z��. 

1.2  �����  ��Ê2015t12ËÌ2017t1Ë/~

ÍÎÏ¦Ð���zÑÒ}ÓÔ;. 

1.3 �	
  ¿ÕÖ×3ËØ¥�SD¦§(~ÍÎÏ¦Ð�

��zÑÒ}ÓÙÚ)20Û�A�*V180�220 g.È!¿

V25�ÜÝ�É5���������5.Ö×/Þ��

zß�àá/22�26 â�ãämåÉæ12 h�çèé·�

êTë×ìíÖî. 

1.4  ����

1.4.1  �z¿5ïg   

����SD¥�¦§5Û�¦§ðñbAò�óôõ

ïg����/¦§ö÷øù©µ�úÓûüý/�80 â

þ�.� 	����ïg �É5¦§Á��5¦§�

ñbA����*�¬�	.ë×4
û�/()����

4��øù©µ�úÓ¿úµ¶û�Elisa´°µ¶CTX

��()����4ï�û��Tñ±�x��©�ª�

X¬�®¯°¡¦§ªñ±��®¡�¬�î��

���ý/���������. 

�����	
���SD¥�¦§15Û����/¦

§ö÷øù©µ�úÓûüý/�80 âþ���ñûbA

 ¡4
û�/()����4��øù©µ�úÓû¿

úµ¶��Elisa´°µ¶CTX�*�ï�û��Tñ±�

x��ï�û�ªñ±�x��©�ª�X«¬�®¯

°¡¦§ªñ±��®. 

1.4.2  �������¦§�z¨�£¤  �3ËØ¥�

SD¦§�Ö×1
û���������5¦§/100 g/L

 · !"#$%3 µL/g��r«��4�&'()¦§

�ûbe�'X*+��,á-$.()��1.0 mm Î

�/01��ûb�' ¡Ê¦§�'s�1.0�2.0 cm

ï��2®34.5� ¡]6û7¦§89Ê¦§Ö×

Õ}�1:Ö×4
�Ö×;<	��ã=&'() ¡'

`�>?¦§ ��e ¡@A.�É5	B��C¢�

>��û�óôõïg. 

1.5 ��������

1.5.1  �®°¡  1:Ö×5
û��É5C����

����5SD¦§©�100 g/L · !"#$%3 µL/g

��r«��û�Dªñ±�Êª�X«¬�®¯E�

©�¢FOSTEOCORE-3G6HI,¶;J�®¯(K
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²®1%�L²®0.5%)°*SD¦§ðñ±��®. 

1.5.2  ©µeµ¶CTX°¡  Mö÷øù©µZÖ×1


û��É5C��������5¦§/100 g/L · !

"#$%3 µL/g��r«��4�ö÷øù©µ1 mL9Ê

EPN}�©µïOPQR�öSTU�V�©µûø9   

2 h�,WúÓ!d4 000 r/min½WúÓ10minû�X�Y

$Z�E¶$�89/�80 âþ�;<4üý�[��ø

ù©µZ¦§ðñ±��®°*û���øù©µ5mL�

©µûø92 h�,WúÓ!d4 000 r/min½WúÓ10 min

û�X�Y$Z�E¶$�89/�80 âþ�üý�\CTX

·F°¡Z©�ElisaC¢¿�°¡ð5¦§ ¡�e ¡

û4
µ¶CTX·F. 

1.6 ������� ©�SPSS 22.0ê]^<�_`9

ïg�SD¦§ ¡�û CTX�©�a�t ´�����

�����5��É5ðñ±��®bN©�a�t ´

����������5C�É5bA�®ÂÃ bN

©�c¤B�t ´����������5 ¡�ûµ¶

CTXd®�Cªñ±��®��ÂÃ qÄ©�¬�e

f¿À�dP < 0.05V�_ghi�jk�]*�îòd 

x

_

±slm. 

 

2������Results  

2.1  ��	
����  ����¦§20Û�È!¿V2

5����¼nop�('9q]r¿À. 

2.2  ������� ���¼}�ð5 SD¦§�s

t����������5¦§ ¡'`n�V�ð5¦

§/>?�ÃBA�*L�01.��������5 

SD¦§�ûb ¡û�u7d��v3Û01bAw�

�exy. 

2.3  SD������  ]rlæ��É5ðñ±��

®�_nhi�jk(P > 0.05)���������5z

ñ±��®,Ê�ñ±��®(P < 0.01)��É5Á�

�5zñ±��®��_nhi�jk(P > 0.05)��É

5�ñ±��®,Ê��������5�ñ±��

®(P < 0.01).W�
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2.4  SD�������CTX��� !  ð5 ¡�
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3������Discussion�

3.1 �()��*$+,'�-./0� /tg�A4�

vw ��V�]� vw�tz$Ð��	º»�]�

vw O�� ��������	�]� �{�	Ü

Ã$Ð]�¡� �g� T��{�¼
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Table 1  Bone mineral density of the rat femur in each group     

�� n ���� ���� t � P � 

	
� 5 285.60±43.84 278.20±35.96 0.98 0.38 

������

�� 

15 273.60±29.33 211.67±19.30 11.99 < 0.001 

t �  0.70 5.36   

P �  0.49 < 0.001   

 

� 2  �����������������
���(x

_

±s�ng/L)

Table 2  Serum C-telopeptide cross-linked collagen type I level of 

rats in each group before and after fixation     

��� n ���� ��� 4 �� t � P � 

	
�� 5 364.22±69.81 411.35±58.15 �1.77 0.14 

�����

����

15 323.05±61.91 790.87±125.20 �18.53 < 0.001 

t �  1.25 �6.46   

P �  0.227 < 0.001   

 

� 1  �� �!"#$�%&������������'()�

�	'(�*�  

Figure 1  Correlation of serum C-telopeptide cross-linked collagen 

type I with bone mineral density in the disuse osteoporosis group 

before and after modeling 
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