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Effects of isopsoralen on bone metabolism in ovariectomized rats
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Abstract: Objective To study the effects of isopsoralen on bone formation in ovariectomized rats. Methods Forty female SD
rats were randomly divided into four groups: sham-operation control group model group estradiol group ( estradiol benzoate 0.2
mg/kg subcutaneously once a week) and isopsoralen group. After 6 weeks of operation the rats in the isopsoralen group were
treated with 25 mg/kg ( this concentration after pre-concentration of screening) isopsoralen once a day and rest once in a week.
The rats in the model group were given the same volume of normal saline. Rats in the sham operation group was fed normally. After
12 weeks bone mineral density was measured using dual-energy X-ray absorptiometry. The bone biomechanical parameters of the
left femur and vertebrae were measured with AG-X series. The serum osteocalcin ( OC) and tartrate resistant acid phosphatase 5b
( TRACP) were measured. Osteoprotegerin ( OPG) and RANKL were immunohistochemically stained on the right femur. The
liver spleen lung kidney adrenal gland and uterus were weighed for the calculation of organ index and the routine pathological
examination was performed. Results Comparing to those in the sham group the body weight whole body bone mineral density

femoral bone mineral density lumbar vertebra bone mineral density serum OC and TRACP-5b tibial microstructure and
biomechanical properties in the model group were significantly different ( P <0.01) indicating that osteoporosis model was well
established. Comparing to those in the model group the body mass whole body bone mineral density bone mineral density of the
femurs and lumbar vertebra serum OC and TRACP-5b tibial microstructure and femoral biomechanical properties were
significantly different (0.01 <P <0.05) . There were significant differences in the bone mineral density serum OC and TRACP-
5b and femoral biomechanical properties between the positive control group and the model group ( P <0.01). There was no

statistical difference between the drug-ireated group and the positive control group. Conclusion 25 mg/kg of isopsoralen can
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increase the bone mineral density in SD rats improve the bone microstructure improve bone biomechanical properties promote

bone formation and reduce the risk of osteoporotic fracture.
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Table 1 Results of whole body bone mineral density femoral bone mineral density and vertebral bone
mineral density( g/cm’ % +35)
0.1611 +0. 00373 ** 0. 1322 +0. 00361 ** 0. 1480 +0. 00283 **
0. 1654 0. 00375* 0. 1357 +0.00271* 0. 1516 0. 00425*
0. 1679 +0. 00502 0. 1484 +0. 00320 * *#* 0. 1659 +0. 00375 * *#
0. 1851 +0. 00428 0. 1552 +0. 00175 0. 1775 +0. 00430
P <0.01; *P<0.05 *P<0.01
2 N N

Table 2 Results of elastic modulus maximum load

and yield strength in rats

(mPa) (N) (N)
1039 £11.972%  85.1+2.183™  35.4+0.699*
1642 +488. 326* 89.9 +3,843% 37.0 1. 155%
2415 £325. 107" 122.9 +1.524% 72,2 £1.033%
2537 +16. 364 124.7 +1.767 76.2 £1.932

P <0.01; P <0.05 #P <0.01
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Fig.1 The test results of serum TRACP 5b
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(P<0.01) .
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Fig.2 The test results of serum OC A B C D
Fig.4 Immunohistochemical staining for RANKL
A. model control group; B. drug treatment group; C.
positive control group; D. sham operation group
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Fig.3 Immunohistochemical staining for OPG o
A. model control group; B. drug treatment group; C. [
positive control group; D. sham operation group
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