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Effect of Jiawei Yanghe decoction and its disassembled prescription on ovariectomized
osteoporosis rats based on the observation of OPG/RANKL/RANK axis
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Abstract: Objective To observe the effect of Jiaweiyanghe decoction and its disassembled prescription on the levels of OPG,
RANKL, and RANK, and to explore the possible mechanism in the prevention and treatment of postmenopausal osteoporosis and the
rationality of prescription compatibility. Methods Forty-eight female SD rats were selected. The prescription of Jiaweiyanghe
decoction was disassembled according to its rule of chief, adjuvant, assistant, and courier herbs. Rats were randomly divided into
control group (SHAM) , model group (OVX), Chief + Adjuvant group ( group A), Chief + Adjuvant + Assistant group ( group
B), Chief + Adjuvant + Assistant + Courier group ( group C), and estradiol valerate group (E2V). Except SHAM group, rats in
other groups were ovariectomized to establish the model of osteoporosis. After drug intervention ( gavage for 90 days) , bone mineral
density (BMD) and bone mineral content (BMC) of the right femur and tibia were detected with dual energy X-ray absorptiometry.
Bone microstructure of the left femur was observed with HE staining method . Serum bone metabolic indexes, contents of ALP,

Ca’*, P, E2, and serum levels of OPG, RANKL, and RANK were examined. Results Compared with those in SHAM group,
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BMD and BMC of the femur and tibia in OVX group decreased ( P<0.05), the bone trabeculac became thinner, the space

increased, and the structure was missing. Serum Ca’, P, E2, and OPG levels decreased ( P<0.05), and serum ALP, RANKL,

and RANK levels increased ( P<0.05). Compared with those in OVX group, there was no significant difference in BMD, BMC,
serum Ca™, P*", E2, OPG, RANKL levels in group A and P’ level in group B in the femur and tibia ( P>0.05). BMD and BMC

of the femur and tibia increased significantly ( P<0.05). trabecular bone increased, gap decreased, structure tended to complete,
and serum levels of Ca®*, P*", E2, and OPG increased ( P<0.05) in every dose group. Serum levels of ALP, RANKL, and RANK

decreased (P<0.05). Conclusion Jiaweiyanghe decoction and its disassembled prescriptions play a therapeutic role in improving

BMD and BMC, reducing bone metabolism, and improving bone microstructure in ovariectomized osteoporotic rats. The possible

mechanism is to regulate the OPG/RANKL/RANK axis.
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Table 1 Bone mineral density and bone mineral content in the femur and tibia of rats in each group(x=s)

a5 i BMD/(g/em’)
Ji B iEEzs liid=g 12 B

SHAM 8 0.282+0.013 * 0.28+0.01 " 0.154£0.024 0.146+0.025 *
ovX 8 0.236+0.016" 0.228+0.012" 0.075+0.014" 0.071+0.016"
A 8 0.245+0.016" 0.238+0.022" 0.08+0.011" 0.09+0.012**
B4 8 0.256+0.02 "% 0.259+0.01"* 0.093+0.007 ** 0.099+0.012 " *
cH 8 0.268+0.016 " 0.264£0.012"* 0.101£0.012"* 0.125+0.01 "%
E,V 8 0.271+0.009 * 0.269+0.014 * 0.131+0.018 ** 0.121£0.012"*

5 OVX 4 H#E, * P<0.05;5 SHAM 4 Heo#e, " P<0. 05,
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Fig.1 Effect of Jiaweiyanghe decoction on the histomorphology of the osteoporotic rat femur
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Table 2 Serum levels of Ca®, P*", ALP, and E2 in each rat group(x#s)

20 51 151 %5 Ca®"/(mmol/L) P* /(mmol/L) ALP/(U/L) E2/(pg/mL)
SHAM 8 2.92+0.07 * 2.85+0.30" 168.25+9. 63 * 32.69+3. 81"
ovVX 8 2.61+0. 06" 2.21+0. 30" 293.75+4.05% 16.74+2. 63"
A4 8 2.67+0. 03" 2.30=0. 34" 205.63+5.74 " 18.52+2.79*
B 4 8 2.72+0.05 ** 2.45%0. 19" 197.75+8.71** 21.12+1. 16"
c4 8 2.76+0.07 ** 2.51+0.29 ** 194.13+9.03** 25.42+2.85**
E2V 8 2.83+0.07 ** 2.58+0.19* 188.25+3.70** 28.96+3.60" "

T 5 OVX 414, * P<0.05;5 SHAM 41t 4, " P<0.05,
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Table 3 Comparison of serum levels of OPG, RANKL, and RANK between each rat group(x+s,pg/mL)

2 5 15 %1 0oPG RANKL RANK
SHAM 8 2 046.63+£119.49 * 100. 50+7. 35" 98.75+4.87"
ovVX 8 942.75+110. 43" 174.50+8. 20" 154.13+7. 69"
A4 8 1 045.00£109. 55" 167.75+7.92" 133.88+12.93*"
B4 8 1118.13+88.48 ** 155.88+8.19** 124.63+18.73 "%
cH 8 1 309.88+93.42 *# 141.50+6. 48" 117.88+4.78 "
E2V 8 1 401.88+74.66 ** 130.50£10.50 " 107.75+8.29"

5 OVX 4L, “ P<0.05; 5 SHAM 4 4%, " P<0. 05,
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