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[ Abstract] Objective To investigate the effect of acupuncture combined with human amniotic mesenchymal stem
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cells (HAMCs) transplantation on the osteoporosis in ovariectomized rats. Methods  Forty-five healthy female non-
pregnant Wistar rats were randomly divided into sham operated group, model group and experimental group ( acupuncture
+ HAMC transplantation ) , 15 rats in each group. At 7 days after the surgical wound healing, the rats received
acupuncture every day and intravenous injection of HAMCs suspension ( except the sham operated group) once a week for
consecutive 12 weeks. The body weight was measured every week. 24 hours after the last intervention, the rats were killed
and specimens were collected. Specimens of the mid-, proximal- and distal femur were taken to measure the bone mineral
density using a dual energy X-ray absorptiometer. At 12 weeks after the intervention, changes of the expression of serum
25-hydroxy-vitamin D (25-HVD), C-terminal peptide of type I collagen ( CTX-1), bone specific alkaline phosphatase
(BAP) and human tartrate-resistant acid phosphatase 5b (TRACP 5b) were determined by ELISA, the biomechanical
properties of the removed femur was measured, and the expression of transforming growth factor-B ( TGF-B) in the
vertebrae was assessed by RT-PCR assay. Results Body weight of rats in the sham operation group was increased
gradually in accordance with the natural growth of animals, that of the model group was significantly higher than that of the
sham operated group since two months after modeling, and the body weight of the experimental group was similar to that of
the sham operated group. The bone mineral density and calcium content of the model group were significantly decreased
compared with that of the sham operated group (P <0.05), and the bone mineral density and bone calcium content of the
experimental group were significantly higher than that of the model group (P < 0.05). The ELISA showed that the
expressions of serum 25-HVD, CTX I, BAP, and TRAPSb in the model group were significantly lower than that of the sham
operated group, and those of the experimental group were significantly higher than that of the model group (P <0.05).
Measurement of biomechanical properties showed that the limit load, limit stress and elastic modulus of the femur of the
sham operated group were significantly higher than that of the model group (P <0.05), and the limit load and elastic
modulus of the experimental group were significantly higher than that of the sham operated group (P <0.05). T-PCR
showed that the expression of TGF-B1 m-RNA in the experimental group was significantly up-regulated than that of the sham
operated and model groups (P <0.05). Conclusions Acupuncture combined with human amniotic mesenchymal stem cell
(HAMCs) transplantation has a synergistic effect on the treatment of osteoporosis, and can improve the conditions in
ovariectomized rats.
[ Key words ] Human amniotic mesenchymal stem cells, HAMCs; HAMCs transplantation; Acupuncture;

ovariectomized rats; Osteoporosis
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Fig.1 Morphological observation of the HAMCs at 6th day (A) and atfter 8th passage (B).
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Tab.1 Values of BMD of different parts of the rat femur measured ex vivo

415 e b L3 T i
Groups Left femur midpoint Distal end Proximal end
BF AR Sham 124.33 +12.02 80.74 £10. 42 149.31 +11.42
T2 Model 128.38 +12.31* 85.41 +£10.72* 150. 42 +14. 57
S92 Experimental 134.42 +13.12" 87.79 +11.31" 157.38 +15.03"

4P <0.05;°P <0.05,
Note. *P <0.05;"P <0.05.
T2 AFRIRA AN FE T A0 MRS AR R BB R 4 5 i A
Tab.2 Effect of acupuncture combined with human amniotic mesenchymal stem cell

transplantation on the rat femoral calcium content

20 51 PR H) HHSE R (mg/g) LSD “FH2 (1)) Pl
Groups Number of animals Calcium content (mg/g) LSD Mean difference
B F-ARL Sham 15 157.36 +13. 45
ML Model 15 206. 22 +25. 42 -11.258 <0.05
S ZH Experimental 15 241.15 £27. 17 15.672 <0.05
F®3 KKK 25- HVD .CTX- I.BAP TRAPSh [ 15520
Tab.3 Expression of serum 25-HVD, CTX-I, BAP, and TRAPSD of rats in each group
2033 Groups 25- HVD CTX- 1 BAP TRAP5b
8 F- AR Sham 22.82 4. 17 23.34 £0.28 0.50 £0. 26 50.74 +23. 12
FETIZ Model 18.16 +2. 42° 11.21 +0. 14 0.15+0.17* 38.23 +11. 34"
SLEGZH Experimental 27.41 +5.05" 22.86 +0. 14° 0.59 +0.28" 59. 69 +23. 25

%P <0.05;" P <0.05, Note. :*P <0.05;" P <0.05.

R4 FHRIBCE AR TE T A0 MRS ARG 25 B SR BB A A R (x £ s )
Tab.4 Effect of acupuncture combined with human amniotic mesenchymal stem cell
transplantation on femur biomechanics in the ovariectomized rats

231 e PR ( N) BRI 3 (M Pa) MRS (M Pa)
Groups Limit load (N) Limit stress ( MPa) Elastic modulus ( MPa)
F AL Sham 142. 61 £14.23 0.985 +0. 130 6122.01 +205. 43
Y2 Model 121. 06 +20. 14* 0.759 +0.216° 5174.34 +597.21°
SLI62H Experimental 153.42 £13. 54" 1. 040 +0. 304" 6752. 50 +165. 03"

H:4P <0.05;"P <0.05, Note. *P <0.05;"P <0.05.
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Fig.3 Expression of TGF-B1 gene in each group
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