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Abstract 

BACKGROUND: The mechanical index is an important method for the evaluation of the therapeutic efficiency of 

drug treatment for osteoporosis animal models.  

OBJECTIVE: To explore the effects of various drug treatments on osteoporosis through a mechanical 

performance test about the femoral compression of rats. 

METHODS: Thirty-six Wistar female rats were randomized into six groups: normal control group, model group, 

Dan Qi particles group, alpha-D3 group, premarin group, ipriflavone group, with six rats in each group. 

Osteoporosis models were made in all groups except for the normal control group, and after modeling, the rats in 

different groups were treated with Dan Qi particles, alpha-D3 group, premarin and ipriflavone, respectively. After 

15 weeks, the rats were killed by abdominal aortic bloodletting to take out the left and right femurs that were 

placed on a universal testing machine to perform a compressive test at a speed of 5 mm/min.  

RESULTS AND CONCLUSION: The maximum load, maximum stress, maximum displacement, maximum strain, 

and elastic modulus were significantly lower in the model group than the other four groups (P < 0.05). There was 

no difference in different mechanical parameters between alpha-D3 group and model group as well as between 

Dan Qi particles group and normal control group (P > 0.05). These findings indicate that osteoporosis leads to the 

variation of compression mechanical properties of the femur. There are good compression mechanical properties 

of the femur after treatment with premarin and ipriflavone, and Dan Qi particles has the best effect. 
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Figure 1  Histogram of the maximum load and elastic load of the 

rat femur in different groups 
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Figure 2  Histogram of the maximum displacement and elastic 

displacement of the rat femur in different groups 
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Figure 3  Histogram of the elastic stress and maximum stress of 

the rat femur in different groups 
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Figure 4  Histogram of the elastic strain and maximum strain of the 

rat femur in different groups 
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Table 2  The maximum stress, maximum strain, elastic stress, 

elastic strain and elastic modulus in the compression mechanical 

test in different groups               

	� ���� 

(MPa) 

���� 

(%) 

���� 

(MPa) 

���� 

(%) 

��
� 

(MPa) 

����	 98.3±9.2 1.29±0.05 123.4±6.3 1.82±0.16 2 896.2±112.4 


�	 85.2±7.6 1.04±0.04 100.7±5.8 1.42±0.20 2 537.4±109.6 

���	 99.6±10.3 1.28±0.03 123.0±7.6 1.81±0.22 2 878.8±126.2 

����	 97.0±8.6 1.23±0.03 118.0±6.4 1.76±0.18 2 783.7±108.3 

 !����	 95.7±7.2 1.18±0.04 113.7±8.2 1.62±0.14 2 651.1±99.4 

��D��	 86.2.±6.9 1.08±0.03 101.2±7.1 1.48±0.17 2 558.6±104.2 
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Table 1  Maximum load, maximum displacement, elastic load, 

elastic displacement in the compression mechanical test in different 

groups 

	� ��=>(N) ����(mm) ��=>(N) ����(mm) 

����	 400.8±10.6 0.58±0.06 342.1±8.06 0.41±0.03 


�	 326.3±9.2 0.45±0.05 296.4±11.21 0.33±0.04 

���	 399.2±11.4 0.57±0.04 343.8±15.34 0.40±0.05 

����	 382.6±12.5 0.56±0.03 337.3±14.69 0.38±0.04 

 !����	 368.7±10.8 0.51±0.06 332.6±15.73 0.36±0.03 

��D�	 331.2±9.6 0.47±0.06 297.1±14.27 0.33±0.04 
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	+,-7����	�89:;./(P > 0.05)< 



 

����. ����	
����������������� 

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

6773 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

���������	
���	����

��

�2� 

����������
��������

��

�3� 

����������
��������

��

�4� 

��������������

��

�5� 

���������� !"�#�����$%


���	
��$%
���	
&'()*+,-�


./01
2345
�6#789:;�<=�(P < 

0.05)�αD

3

��>�?�@ABC�#�DEF&'(P > 

0.05)�./01<=�������$%
���	
�

�$%
���	C*+G,-���H���$%
�

��	
��$%
���	DEF&'(P > 0.05)� 

���������� !"�#�������


����
����
����
����&'()*+

,-�
./01
2345
�6#
789:;�<

=�(P < 0.05)�αD

3

�����
����
����


��������C�#�DEF&'(P > 0.05)�./0

1<=����������
����
����
�

���
����C*+G,-���������
�

���
����
����
�����DEF&'(P > 

0.05)� 

 

3������Discussion�

��?IJ"�?GKL�MN��OPQ�RST

G�?U�I,��OVWXYGZ[\]�^�_`"

abRSIcd�e��fghi�jklSmn��o

pq`"GRSr��stutuvq`",wx
��

!"GJxy@
JzAB{��O|}�~G���l

��`",!"�wG<=r��n�!"��I,��

MNG���_`"abRSIcd��� Ge��f

ghi�jklSmn��pq`"GRSr��stu

!"��GJ"�?K��@,`"VWX�

[4]

� 

��5�

[19]

l���^������� !"�#�

K�l2345
�^D

3


./01
�6�789
V

W��<=�)��15�������
 ¡H�VW¢

£�?�@�������&¤���� !"�#�H

�¢£��$%
��¢£��
&'()*+,-�


��� !"�#l2345
�^D

3


./01
�6

�789(:;�)��<=�(P < 0.05)�¥����C�

^D3�<=�DEF&'(P > 0.05)���� !"�#

l./01���H���$%
��¢£��
��¢

£��C*+G,-���H���$%
��¢£��


��¢£��DEF&'(P > 0.05)�MN¦§���H�

�¨©ª�«¬®¯�«�d®°�«�®£��©

ª�«G�§|±��#���²)��� ³H�¢£

�?U�¦J´����� !"�#l./01
23

45
�6#789��<=�¢£�?U�µ¶ZY·

¸���� !"�#l./01��<=�¢£�?�

@¹��ºr�l�^D

3

��<=�¢£�?�@·¸F

&'�»¼½./01��<=��� !"�#�»½

¾ºG=rG�¿� 

À&Á�

[20]

,ÂK�½*+,-�
��� !"�

#�
��� !"�#�<=�����GÃ��?U

��l����^����� !"�#�K�lÄ`


Å`
ÆJ9K
ÇÈ,�#!"VW��<=���15

���ÉÊ*+,-�
��� !"����� !"

�#lÄ`
Å`
ÆJ9K
ÇÈ��<=�����

������VWÃ����,���¨Ã���G��

ËÌÍÎ®0.01 m/s�ÏYÃ���iÐ®7 200 s�Ñ

Ò100ÓiÐC��Ô�vqÃ�CiÐG�zÕÖ�

l×Ø�#ÉxÃ���Ô��������*+,

-�
��� !"�#lÄ`��<=�
lÅ`��

<=�7 200 s�� Ù�Ú&'DE(P > 0.05)����

 !"�#�7 200 sÃ��()*+,-�
��� 

!"�#lÄ`��<=�
lÅ`��<=��DE¶

&'�ÛÜ(P < 0.05)���� !"�#lÆJ9K��

<=�7 200 sÃ���)lÇÈ��<=��DE¶&

'�ÛÜ(P < 0.05)���� !"�#�7 200 sÃ��

ClÇÈ��<=�7 200 sÃ��DEF&' (P > 

0.05)�MN¦§�������Ã�ÝÞIlAßà

�zG���� !"�#tulÄ`
Å`��<=��

��GÃ��?U�¹�áâoGãä�lÆJ9K��

<=�����Ã�U�¶ZY¹��lÇÈ��<=,

·¸��� !"�#��GÃ��?U�r�F�&�

»¼½��� !"�#������Ã�U�¦J½

´�G�¿� 

åæ�

[21]

,��ç�è,������ �����

éÎ{J"�?G��VW½MN�¥ê40ë6
7ì�7

�SD��íîK®4�ïðñò�
����
���+

3 000

2 900

2 800

2 700

2 600

2 500

2 400

2 300

�
�

�
�

(
M

P
a
)
 

� 5  �������	
��� 

Figure 5  Histogram of the elastic modulus of the rat femur in 

different groups 
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