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Synergistic effect of zoledronic acid on human amniotic mesenchymal stem cell transplantation
for treatment osteoporosis in ovariectomized rats
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Abstract: Objective  To investigate the synergistic effect of zoledronic acid on human amniotic mesenchymal stem cell
transplantation for the treatment of osteoporosis in ovariectomized rats. Methods Fortyfive female non-pregnant Wistar rats were
randomly divided into sham operation group model group and experimental group with 15 rats in each group. Stomach irrigation
of zoledronic acid and tailwein injection of AM-MSCs ( except in sham operated group) were performed after 7-day of the
operation and continued for 13 weeks. Twentydour hours after the last intervention the rats were killed and specimens were
collected. The rat body weight was measured weekly. Bone mineral density ( BMD) of the middle distal and proximal left femur

was measured using dual energy X-ray absorptiometry. Calcium content of the bone was determined with atomic absorption method.
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Changes of serum 25 HVD CTX I BAP and TRAPSb were detected using ELISA method after intervention for 13 week. The
biomechanical properties of rats were detected. RT-PCR was used to detect TGF{31 gene expression in the vertebrae. Results
The weight of rats in the sham operation group increased gradually in line with the natural growth. The weight was significantly
higher in model group than that in the sham operation group in 2 months after modeling. The weight increase in the experiment
group was similar with the sham operation group. BMD and calcium content were lower in model group than in sham group. BMD
and calcium content were higher in the experimental group than in the model group. Serum 25 HVD CTX I BAP and TRAPSb
significantly decreased in model group comparing with those in the sham operation group. They increased significantly in the
experimental group comparing with those in the model group. Mechanical biological detection showed that the limit load limit
stress and elastic modulus increased significantly in sham operation group than in the model group ( P <0.05) . The limit load and
elastic modulus in the experimental group significantly increased than in the sham operation group ( P <0.05). TGF81 mRNA
expression significantly increased in experimental group than in the sham operation group and model group ( P <0. 05) . Conclusion

Zoledronate phosphoric acid has beneficial effect in ovariectomized rats with osteoporosis when works together with amniotic
mesenchymal stem cell transplantation.
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Table 1 BMD values of rat bone at different parts ( x * )

1 AM-MSCs

126.63 £12.02  82.74 +11.42

150.31 £13.42
Fig.1 Morphological observation of AM-MSCs.

130.36 +12.31° 86.41 £11.79" 151.46 +15.57"
LA: 6 AM-MSCs( x200) 1B: 3 136.41 +13.12% 89.79 £12.31%  156.38 +16. 93*
AM-MSCs( x200) : * P <0.05; P <0.05
Figure 1A. Day 6 of AM-MSCs ( x200) ; Figure 1B. the 3.4
8th generation of AM-MSCs ( x200) 13
13
8
o 2,
P<0.05. 2,
2 (xxs)
Table 2 The contents of calcium in the femur of rats
in each group (x £3s)
LSD Mean p
() (mg/g) Differenc( 1)
15 154. 62 +£19. 45
15 203.2 +30.42 -12.258 <0.05
15 239.4 £37.67 16. 672 <0.05
) 3.5 25-HVD.CTXd.BAP.TRAPSh
Fig.2 Comparison of body weight of rats ELISA 25-HVD. CTX- I,
among each group BAP.TRAP5b
3 A)
3.3 X N
13
X (P<
0.05) .
3.6

3 25-HVD.CTX-I1.BAP.TRAP5b

(x£5)
Table 3 Serum 25-HVD CTX-I BAP and TRAP5b levels of rats in each group ( x *3s)
25-HVD CTX-1 BAP TRAP5b
23.84 +5.17 26.34 +0.26 0.52 +0.26 60. 74 £29. 12
19.36 £3. 42" 12.21 0. 19" 0.25+0.17" 48.23 £12.34"
28.21 =6.05% 23.86 0. 34* 0.69 +0.28* 69. 69 +26.25*
" P<0.05; #P <0.05
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4
N MPa MPa

N MPa
P <0.05,
4 (x%5s)
Table 4 Biomechanical changes of the femur

in rats in each group (% *3s)

(N) ( MPa) ( MPa)

143.61 £19.23  0.965 +0.132 610201 £20343
124.06 £25. 14" 0.749 +0.296" 515534 +59521"
157.42 +14.54% 1.043 £0. 314" 674050 + 16303"

* P<0.05; #P <0.05
3.7 RT-PCR TGF-81
RT-PCR TGF-81
TGF-g1
(P <0.05) 3,
3A TGF1

Fig.3A  Electrophoresis of TGF-31 gene in each group

3B TGF-B1
Fig.3B TGF-{31 gene expression level in each group
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