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Abstract: Objective To study the changes of the tibia trabecular microstructure in tail suspended rats using micro CT , in
order to evaluate the effect of intermittent standing exposure on microstructure degeneration induced by hind limp unloading .
Methods  TwentyHfour male Sprague-Dawley rats were randomly and equally divided into 3 groups: control group
(CON), suspension group (SUS), and intermittent standing group (ST). The tail-suspended rats were kept approximately
30° head-down-ilt and tail-suspension for 3 weeks, and the rats in intermittent standing group were granted hind limb
reloading for 1 hour per day at fixed time on the basis of tail suspension. After 3-week treatment, all the rats were
euthanized , and the right tibias were collected for micro -CT scanning and three dimensional reconstruction. Quantitative
analysis of bone microstructure was also performed . Results Quantitative analysis and three <limensional visualization of
the region of interest (ROI) were performed. The results showed that bone volume fraction ( BVF), trabecular number
(Tb.N), and trabecular thickness (Th. Th) in SUS group were significantly lower than those in CON group . While bone
surface area/bone volume ( BS/BV ), trabecular separation (Th. Sp), and trabecular pattern factor ( TPF) were
significantly higher than those in latter group. The changes in ST group were between these 2 groups. Three-dimensional

visualized image showed similar trends with the physical parameters . Statistical analysis was performed using One -way
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ANOVA analysis and LSD+ multiple comparison. No significant difference among the three groups was observed (P <

0.05). Conclusion

Intermittent standing resistance can significantly alleviate microstructure degeneration and bone loss

of the tibia induced by tail suspension. And meticulous changes of the tibia trabecular microstructure can be detected and

distinguished by micro-CT.
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Table 1 Comparison of body weight , wet weight of the tibia, and weight of the soleus

of rats in 3 groups at the end of the experiment (x +s,n =8)

21 5 n 1A (g) HE ¥ T (mg) H H AL E & (mg)
CON 8 380.2 +18.5 826.0+59.3%" 141.8 £13.0%°
ST 8 370.5 +15.0 626.5 +59.4 88.8+9.5"
SUS 8 367.1+14.2 619.0 +43.4% 72.1£8.1%

W5 LA, 2P <0.05, %0 P<0.01;55 S ALILE, " P<0.05;%5 C 4LHE,*P <0.05,%P <0.01

A A

. C versus + Gz; AP<0.05,
#. S versus C; "P<0.05,"P<0.01

AP<O‘()] * . Sversus +Gz; "P<0.05,™ P<0.01

R2 SRR ) T AT S (2 £ 5)

Table 2 Comparison of microstructural parameters in proximal tibia (right) of rats in 3 groups(x +s,n=8)

2151 n BVF(% ) BS/BV(mm ") Th. Th( mm) Th.N(mm ") Th. Sp(mm) ¢ TPF(1/mm)
CON 8 18.2£3.3%% 31.3+2.5%7  0.064+0.005°"  2.80120.524%"  0.296 +0.063°" 9.25+1.84
ST 8 7.5£2.2" 35.1+2.6™ 0.057 £0.004**  1.284+0.297™  0.761 +0.201 " 9.84+1.76 ™
SUS 8 3.2 +1.4% 39.7 +2.7% 0.051 +0.003" 0.626 +0.279" 1.834 +0.798" 15.34 +1.93"

W5 LA, 20 P <0.0155 S 4LHEE, ™ P <0.01;45 C 4LHE, * P <0.01

& 71—7%]:3‘?,7?‘%)” Games—-Howell £ 5

A A A * * ok
. C versus + Gz P<0.05, P<0.01" :Sversus +Gz, P<0.05, P<0.01

#: S versus C,"P <0.05,"P <0.01,&: equal variances not assumed, so Games—Howell test was applied
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Fig.1 Selection and three — dimensional visualization of the region of interest (ROI) of rats in 3 groups.

a;Selection of ROI. Three different color regions represent the different section of the same ROI ;

b : Trabecular of the CON group in ROI. c:Trabecular of the ST group in ROI. d:Trabecular of the SUS group in ROI.
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