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Effects on rats” bone mineral density and bone biomechanics by suspensory simulated weightlessness and removing
suspension TONG Hai-ying” ,HU Su-min,ZHOU Peng,FU Qian,LI Jin,GAO Xue-min,ZHANG Jian-jun. *Laboratory of
the TCM , Preclinical Medical College of Beijing University of TCM , Beijing 100029, China
ABSTRACT Objective: To study the effects on rats” bone mineral density and bone biomechanics by suspensory simulated
weightlessness and removing suspension. Methods: Twenty Wistar rats were divided into two groups randomly as control group
and model group. Suspend the model group rats for 14 days,then remove suspension and continue to feed for another 14 days.
Feed control group rats for 28 days. Detect the bone mineral density(BMD )in vivo of cranial bone,second thoracic vertebra, fo-
urth lumbar vertebra, pelvis, right radioulna and right femoral bone of each group at the 14th day. At the 28th day,execute all
the rats and take out of right femoral bone and fourth lumbar vertebra for detecting BMD and the intensity of biomechanics. Re-
sults: At the 14th day in experiment, being compared with control group,the BMD of femoral bone, pelvis and lumbar vertebra
in model group decreased significantly (P<0.001, P<0.001, P<0.01)and the change of BMD of cranial bone, thoracic vertebra a-
nd radioulna in model group was not remarkable( P>0.05). At the 28th day in experiment,the BMD of femoral bone and lumbar
vertebra, the maximal load of femoral bone decreased significantly in model group as compared with control group (P<0.01, P<
0.001, P<0.01). Conclusion: BMD in vivo body showed that suspensory simulated weightlessness for 14 days could cause dis-
order of bone metabolism and remarkable mineral loss of weight bearing bone ,even BMD and biomechanical intensity of weight
bearing bone decrease obviously when removing suspension for 14 days. The results suggest that the disorder of bone
metabolism could not be recovered in short time.
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Tab.1 Changes of weight in two groups at different time point(x+s,g)

2151 A 1d 3d 5d 7d 9d 11d 13d 15d 18d 20d 22d 24 d 26 d 28 d
sl 10 270+ 292+  306x 320+ 334+ 341+ 351+ 340+ 347+ 357+ 370+ 365+ 374+  355%
T 10 9 20 14 17 19 17 19 20 26 22 29 25 22
» 270+ 277+ 285+ 292+ 299+ 305+ 310+  301x 311+ 329+ 336+ 334+ 350+  332%
FHEIZE 10

15 20* 20* 19* 217X 2FFF 4% pFx Q7% 33 29* 39 28 33*
18 0.036 2221 2304 3.637 3993 3944 4473 4288 3373 2103 2914 2050 2.034 1801

S HAE R, *P<0.05, **P<0.01, *** P<0.001
Note ;: Compared with control group, *P<0.05, **P<0.01, *** P<0.001

R2 WANYLEE 14 REBEERE.FEJEE T WE SEREEEENENL (x5, g/cm’)

Tab.2 Changes of BMD of femur, pelvis, lumbar vertebrae, cranial bone, thoracic vertebrae and radioulna in vivo at 14th day

in two groups(x+s,g/cm?)

2151 B Jie HH L, MEHE Fii T, Mo LN
ZHEA 10 0.224 7+0.017 4 0.174 0£0.012 1 0.2370£0.0260  0.217 8+0.0062  0.139320.0162  0.077 5+0.008 0
BRI 10 0.180 6+0.012 4***  0.156 1£0.006 3***  0.202 6+0.021 5** 0.2139+0.0085  0.146 7+0.0184  0.075 9+0.008 5
IXi: 6.306 3.975 3.127 1.156 0.929 0.425

TE: 5a A, *P<0.05, % *P<0.01, *** P<0.001
Note : Compared with control group, *P<0.05, **P<0.01, *** P<0.001
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Tab.3 Comparisons of maximum load, maximum deflection, energy absorption of femur and maximum load of lumbar
vertebrae at 28th day in two groups (x+s)
2851 R B B AT (kg) BB R K e (mm) BB RER A (kg mm) JEHE e K38 (kg)
A 10 10.271 8+1.230 8 0.664 0+0.102 4 4.999 1+1.096 6 38.714 2+11.767 5
FRARIZH 10 8.693 2+1.120 1™~ 0.690 9+0.038 6 4.435 2+0.759 9 32.678 4+ 5.783 1
¥z 2912 0.740 1.288 1.392

T SAS A EL, P <0.05, P <0.01, *** P <0.001
Note : Compared with control group, * P<0.05, **P<0.01, *** P <0.001
x4 WADNYREEE 28 REER S EHBSTENTL
(wets ,g/emr)
Tab.4 Changes of BMD of femur and lumbar vertebrae

ex vivo at 28th day in two groups(x+s,g/cm?)

20531 TR A 28 % -

JBe L, A
25 10 0.153 5+0.010 2 0.143 8+0.007 9
HEIRIZH 10 0.135 3+0.011 2** 0.128 9+0.006 9***
RN 3.712 4.354

5% AU, "P<0.05, **P<0.01, *** P<0.001
Note : Compared with control group, *P<0.05, **P<0.01,***P<0.001
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A biomechanical study of anterior screw fixation for type II odontoid fracture with anteroinferior - posterosuperior
fracture line FANG Hong-wei* LI Jian-jun, WU Zeng-hui,OU-YANG Jun,ZHONG Shi-zhen ,LIN Wen-lu,JIANG Liang-
jun,ZHA O Jun-qiang,Y U Ji-hua, WANG Xiang-yang. *Department of Orthopaedics , Traditional Chinese Medical Hospital of
Jinhua, Jinhua 321017, Zhejiang, China
ABSTRACT Objective:To investigate the biomechanical effect of anterior screw fixation on the type Il fractured odontoid
process. Methods : Twenty fresh human C,—C, vertebrae specimens were harvested and randomly divided into three groups. The
angle of type II fracture line was 0° in group I(n=6),17° in group II(n=8) and 25° in group ITI(n=6). The fractures were treat-
ed by anterior screw fixation. Insertion torque ,maximal axial pullout force and stiffness of the bone-screw were tested. Results .
There was no significant difference of screw insertion torque and the pull-out strength between each group. The displacement of
the odontoid fragment had an association to the angle of the fracture line,the displacement of the small angle was significantly
higher than that of the large one (P<0.5). No significant difference of structure stiffness of the bone-screw was found between e-
ach group. Conclusion: Anterior screw fixation is feasible for type II odontoid fracture with certain fracture line extends from
anteroinferior to posterosuperior.
Key words Fractures; Fracture fixation,internal; Biomechanics
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