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Effect of Light Weight-bearing Activity on Bone Mineral Density,
Histomorphometry and Biomechanics in Ovarietomized Rats

CHEN Bai-ling, LIAO Wei-ming: LI Fo-bao, FU Ming, XU Dong-liang

(Department of Orthopedics First Affiliated Hospital of Sun Yat-sen University of Medical Sciences Guangzhou 510080  China)

Abstract: [Objective] To study the effect of light weight-bearing activity on postmenopausal osteoporosis.
[ Methods) 36 female rats were randomly divided into 3 groups: @O Sham, @ Ovx (ovarietomized), @ Ovx+
Im (ovarietomized and immobilized). All the group’ s maintained daily activity. And because of being immobi-
lized, the right hind limbs of the third group lacked weight-bearing activity. 12 weeks after ovarietomy, the
BMD (bone mineral density), histomorphometry and biomechanics of the right femurs of rats were measured
and analyzed. [Results] Comparing with the Sham group. the Ovx group’ s right femurs were manifested with
the decrease of BMD, TBV (irabecular bone volume ), MTT (mean trabecular thickness) and M CT (mean cor-
tex thickness), while the increase of RS (resorption surface) and OS (osteotoid surface). Meanw hile their biome-
chanic nature declined. But statistically the BMD, M CT and the criteria of mechanical strength were not signifi-
cant decrease. Otherwise, the Ovx+1Im group’ s right femurs showed more apparent decrease of BMD, TBV,
MTT and MCT. And the biomechanic nature was worse. Comparing with the Sham group, the BMD, MCT
and the criteria of mechanical strength of the Ovx+ Im group were statistically significant decreased. [ Conclu-
sion] Tf maintaining light weight-bearing activity, the ovarietomized rats were able to maintain relatively better

bone quality. A lack of light weight-bearing activity would cause the decline of bone quality. Thus the study
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suggested light weight-bearing activity was significantly effective on the prevention and treatment of post-

menopausal osteoporosis.

Key word: weight-bearing; biomechanics; osteoporosis, postmenopausal; bone density

opP) ,
. opP
(, OoP
1 MHAaTr ik
1.1
4 SD (
)36 3 .0 (Sham):
s ; @ (Ovx):
, ; © (Ovx +
Im); ,
(80 em>X40 ecmX 40 cm) )
6 . .
0. 66 g/ 100 g D 1500 U/ 100 g,
1.2
(50 mg/kg),
( ),
1.3
12 )
1.4
1.4.1 #KR=

1.4.2 ﬂi%ﬁ-’f}‘\@ ﬁﬂﬂgﬂ’g}“&;}i[BMD, phmd/(g/
3
mm”)] NN 3
. , . X
(QDR4500 Fanbeam X-ray Bone Densitometer,
HOLOGIC)
1.4.3 FALHET=F4AN
(IBAS 2.0 by

Kontron German, )
) 4~5 )
@® (trabecular bone volume,
TBV/ %) H
&) (osteoid surface, 0S/ %)
;®
(resorption surface, RS/ %):
;@

[ mean trabecular thickness MTT, b
MTT) / #m]; ®
thickness, b (MCT ) / “m] .
1.4.4 24 ) 5 4] ;
(MTS858 Bi-axial Material Test
Machine, MTS Inc. USA)

[ mean cortex

) L5
mm ,
24 mm, s
2 mm/ min, 0.2
D (maximum load force, Flma/ N); @
(maximum stress, Omu/ HPa); @
(maximum strain, fuma/ %0); @ (Elas-
ticity, E / MPa); © [ Flexibility, K/ (#m
/N .
1.5
SPSS 8.0
, ANOVA
SNK- ¢
2 4% X
2.1



3 .o 189

1 .
Table 1 Results of body mass and diameter, area and BMD of the right femurs of the groups D

m (Body mass) / g

Group d./ mm S/ mm> 0 pma/ (g mm>)

0 week 13 week
Sham 299.33+18. 65 423.25+14.08 3.5540. 11 9.91+£0. 14 0. 28600.011
Ovx 293.25+13. 67 425.67+17.70 3.60+0. 10 9.98+0. 53 0. 2782=+0. 0099
Ovxt+Im 302.75£19. 68 423.00£25.77 3.61%0. 06 10. 10£0. 34 0. 2581 0. 008 1> >
F 0. 904 0.085 1.447 0.798 24. 806
P 0. 415 0.919 0.25 0.459 0. 000

1) Note: m (body mass), d,fs S, and€ 4 represent body mass, diametes area and bone mineral density of the right femurs of the groups
respectively; 2) Comparing with Sham group, P<<0. 05; 3) Comparing with Ovx group, P<Z0. 05 (Analysis of variance by one way ANOV A and

difference between two groups by Student-New man-Keuls)
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Table 2 Results of histomorphometry of the right femur necks of the goups D

Group TBV / % 0S/ % RS/ % b (MTT) / t'm b (MCT) / I'm
Sham 36.624-2.09 5.26+0.73 L. 620. 12 72.02+4.95 147. 08 £6.56

Ovx 20.3742. 457 8. 1020. 98 2.27+0. 157 53.1746.38" 143. 53+8.52

Ovx+t1Im 13.17+1.75>% 3.19+0.29**% 2. 19+0. 307 46.35+4.24% 141 44 +4. 677
F 387.063 137.59% 36.711 76. 492 2. 133

P 0.000 0.000 0.000 0.000 0. 135

1) TBV: trabecular bone volume; OS; osteoid surface; RS: resorption surfaces b (MT T): mean trabecular thickness; b (MCT ): mean cortex
thickness; 2) Comparing with Sham group, P<Z0. 05; 3) Comparing with Ovx group, P<0. 05 (Analysis of variance by one way ANOVA and dif-

ference betw een two groups by Student Newman-K euls)
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3
Table 3 Results of biomechanic of the right femurs of the groups b

Group Floma /7 (ND 6 max/ MPa fon /! % E / "Pa K/ (Pm/N)
Sham 121. 62£5. 21 148.52+6. 07 5.44+0. 25 2618.42+318.71 14. 27 1. 47
Ovx 117. 67+3. 96 144.63+5. 79 6. 55+0. 27 2254.67+387.82 16. 78 1. 21¥
Ovxt+Im 112,025 047 141.47+4. 937 4.53+10. 377 2167.75+£385.94  15.65+1. 52
F 12.297 4.738 48.576 5.134 9.661

P 0.000 0.016 0.000 0.011 0.000

maximum stress; f,

max®

D F, . maximum load force o, maximum strain; F : elasticity; K : flexibility; 2) Comparing with Sham group,

axt

P<C0.05; 3) Comparing with Ovx group P<Z0. 05 (Analysis of variance by one way ANOV A and difference between two groups by Student-New -

man-Keuls)
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