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Effect of Modified Buyang Huanwu Decoction on Osteoporosis in Ovariectomized Rats
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Abstract: Objective To investigate the effect of modified Buyang Huanwu decoction on osteoporosis in
ovariectomized rats. Methods Sixty female SD rats were randomly divided into Sham operation group, model group,
Fushanmei group(0.9 mg-kg'), and modified Buyang Huanwu decoction high, medium and low dose groups(18.18,
9.09, 4.545 g-kg'), 10 rats per group. Rat model of postmenopausal osteoporosis was established by bilateral
ovarian extraction. One week after the model was established, the intragastric administration was started, once a

day, for 90 consecutive days. DPX~-L dual-energy X-ray bone densitometer was used to detect the bone mineral
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density of rat femur; scanning electron microscope was used to observe the microstructure changes of rat cancellous
bone; the ELISA method was used to detect superoxide dismutase (SOD) , malondialdehyde (MDA) and marrow
peroxidase (MPO) in bone marrow of rats. Western Blot method was used to detect expression of bone morphogenetic
protein (BMP-2) , osteoprotegerin (OPG) , and type I collagen (Collagen I ) in rat tibia tissue. The primary bone
marrow mesenchymal stem cells (BMSCs) of each group of rats were extracted, and the growth rate of BMSCs of
each group was detected by MTT method, and the growth rate curve was drawn. Results Compared with the Sham
operation group, the bone mineral density of the rats after ovariectomy was significantly reduced (P <0.01) ; the
trabecular bone of the rat femur was collapsed without a complete structure, and there were obvious resorption
lacuna. The level of MPO in the bone marrow of the model group was significantly increased (P <0.05), while the
SOD activity was significantly reduced (P <0.05), and the MDA content was increased but the difference was not
statistically significant (P>0.05). The protein expression of BMP- 2 and Collagen I in rat tibia tissue was
significantly down—regulated (P <0.05) , OPG protein expression was down—regulated but the difference was not
statistically significant (P>0.05). The proliferation rate of BMSCs in the model group was significantly reduced on
day 3-8(P<0.01). Compared with the model group, the bone mineral density of rats in each treatment group was
significantly increased (P <0.01); the microstructure of cancellous bone was significantly improved, the trabecular
bone structure was relatively complete, the wall was thick and the connectivity was better. The SOD activities of
treatment groups were increased but the difference was not statistically significant (P>0.05). The MDA and MPO
levels of the high—dose group of modified Buyang Huanwu decoction were significantly reduced (P <0.05, P <0.01).
The protein expressions of BMP—2, OPG and Collagen I in the tibia tissue of ovariectomized rats in the decoction
medium and high dose groups were significantly up—regulated (P <0.05, P <0.01). The proliferation rates of BMSCs
in all treatment groups were significantly increased from the 3rd to 8th day after administration (P <0.01).
Conclusion Modified Buyang Huanwu decoction may increase the expression of BMP-2, OPG and Collagen I
protein in bone tissue, promote the proliferation and bone differentiation of BMSCs, and reduce the level of
oxidative stress in the body, thereby play a role in prevention and treatment of osteoporosis in ovariectomized rats.

Keywords: Modified Buyang Huanwu decoction; osteoporosis; ovariectomy; bone marrow mesenchymal stem

cells; bone density; antioxidant stress; rats
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TN HIA T3 T 2 9.09 0.247+0.008"
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Figure 1  Effect of modified Buyang Huanwu decoction on the microstructure of cancellous bone in ovariectomized rats (SEM, x400)
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Figure 2 Effect of modified Buyang Huanwu decoction on SOD, MDA and MPO contents in bone marrow of ovariectomized rats (x * s,

n=6)
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Figure 3 Effect of modified Buyang Huanwu decoction on the expression of BMP-2, OPG and Collagen I protein in tibia tissue of
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ovariectomized rats(x +s, n=6)
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Figure 4 Effect of modified Buyang Huanwu decoction on the

proliferation rate curve of bone marrow mesenchymal stem

cells(BMSCs) from ovariectomized rats(x s, n=6)
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