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Effect of Xianlinggubao on osteoporosis in ovariectomized mice
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Abstract: Objective To investigate the therapeutic effect of Xianlinggubao (XLGB) on osteoporosis in ovariectomized
(OVX) mouse model. Methods  Thirty female 129SV mice underwent OVX (n =20) or Sham (n =10) operation. They
were then randomly divided into 3 groups: SHAM + normal saline (NS 0.2 ml/d, ic) group, OVX +NS (NS 0.2 ml/d,
ic) group, and OVX + XLGB group (500 mg/kg/d). All mice were consecutively treated for 12 weeks. Then bone mineral
density (BMD) and bone trabecula structure were detected using micro -CT. Bone morphology was observed in tissue
pathological sections. Bone biomechanical parameters were detected using three -point bending test and compression test .
Results Micro-CT data showed that BMD significantly decreased by 22% in OVX + NS group (498.6 +13.0 mg/cm’)
compared to that in SHAM + NS group (636.5 +12.4 mg/em’, P <0.01). Compared with that in OVX + NS group, BMD
in OVX + XLGB group (561.0 +18. 6 mg/ em’) was significantly increased by 13% after 12 — week gavage of XLGB (P <
0.05). Bone volume/tissue volume ( BV/TV) and trabecular thickness (Th. Th) in OVX + NS group significantly
decreased , and bone surface/bone volume (BS/BV) and trabecular separation (Th. Sp) increased when compared to that
in sham group (P <0.05). XLGB could significantly improve BV/TV and Tb. Th in the femur ( + 6% and + 11% )
compared with that in OVX + NS group. Meanwhile BS/BV decreased by 10% and Th. Sp decreased by 6% (P <0.05).
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According to three-point bending test and compression test, the maximum load and stress of the femur decreased

significantly compared to that in SHAM + NS group ( =42% and —49% ). The decrease in the lumbar vertebrae was —

42% and -43% (P <0.05). After XLGB treatment , the maximum load of the femur and the lumbar vertebrae increased

by 75% and 47% , and the maximum stress of the femur and the lumbar vertebrae increased by 47% and 47% (P <

0.05). Conclusion

Traditional Chinese medicine XLGB can improve BMD in OVX mice , ameliorate the damage of bone

microstructure , and improve the bone mechanical parameters , indicating that XLGB has good therapeutic effect on anti —

osteoporosis treatment.
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Fig.1 BMD and 3-D reconstruction image of the femur and the lumbar vertebrae

A: BMD of the femur; B: BMD of the lumbar vertebrae; C: 3-D reconstruction image of the femur and the lumbar vertebrae
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Table 1 Detection of trabecular microarchitecture of the femur

and the lumbar vertebrae using Micro-CT (x %)

b7 SHAM + NS OVX +NS OVX +XLGB
Sfemur
BV/TV (BVF) 0.82 0. 02 0.68 £0.03 * 0.72 £0.01%
Th. Th. (mm) 0.33 £0.01 0.27 £0.02 0.29 £0.01"
Th. Sp. (mm) 0.08 +0.01 0.13 +0.01 " 0.12+0.01%
lumbar
BY/TV (BVF) 0.54 +0.01 0.39 0. 04 * 0.45 £0.03*
Th. Th. (mm) 0.27 £0.02 0.15£0.02 " 0.17 £0.01*
Th. Sp. (mm) 0.22 +0.02 0.23+0.01" 0.21£0.01"

.5 SHAM + NS ZLM H 88 * P <0.05, 5 OVX + NS 41 4P <0. 05
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GPa(P <0.05,%2) .
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Fig.2 The histological structure of the lumbar vertebrae
A hematoxylin and eosin (HE) staining of the lumbar

vertebrae, ( x100); B: Area of lumbar trabeculae (% )
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Table 2

Bone biomechanical parameters of the femur

and the lumbar vertebrae (x +s)

Maximum Load ~ Maximum Stress ~ Young’s modulus

fEhr

(N) (MPa) (Gpa)
Sfemur
SHAM + NS 17.97 £4.20  142.18 £57.70 6.37 +2.52
OVX +NS 10.33 4,13 72.07223.79°  4.26+1.99"
OVX + XLGB 18.05 £2.50*  106.23 =12. 39" 4.20 +1.23
lumbar
SHAM + NS 46.90 £5.49 0.59 +0. 07 19.52+7.78
OVX + NS 26.90 £5.83 " 0.34+0.08°  0.00%0.00"
OVX + XLGB 39.55 +4.89% 0.49 +0.06"  15.54 +1.70"

.5 SHAM + NS 41 8 “P <0.05,5 OVX +NS HIHEP <0.05
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Fig.3 Bone histomorphometry of the lumbar vertebrae
A double fluorochrome-abeled markers using

tetracycline ( x200) ; B: mineral apposition rate (MAR)
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