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ABSTRACT Objective: To investigate the effects of calcium alginate on the content of skeletal muscle stromal cell-derived factor-1
(SDF-1) and bone density in rats with osteoporosis. Methods: Osteoporosis rats (n=48) were randomly divided into three groups-model
group, nylestriol group and calcium alginate group. After modeling, the three groups were given double distilled water, 0.1 mg/ 100 g
nilestriol, 37.5 mg/mL calcium alginate/Lycium barbarum polysaccharide gel microsphere aqueous solution were treated by intragastric
administration, once a day, and the changes of SDF-1 content and bone density in rat skeletal muscle were detected. Results: (1) The
serum calcium ion content of the nilestriol group and the calcium alginate group were higher than that of the model group at the 4th and
8th week of administration (P<0.05), and the phosphorus ion content were lower than that of the model group (P<0.05). There were
statistically significant difference compared between the nylestriol group and the calcium alginate group (P<0.05). (2) The levels of
SDF-1 in skeletal muscle of the nilestriol group and the calcium alginate group were lower than those of the model group at the 4th and
8th week of administration (P<0.05), and the calcium alginate group were lower than that of the nilestriol group (P<0.05). (3) The bone
mineral density of the lumbar spine and femur in the nilestriol group and the calcium alginate group were higher than that of the model
group at the 4th and 8th week of administration(P<0.05), and the calcium alginate group were lower than that of the nilestriol group (P<0.
05). (4) The maximum load and maximum stress of the femur in the nilestriol group and the calcium alginate group were higher than that
of the model group at the 4th and 8th week of administration (P<0.05), and the calcium alginate group were higher than that of the
nilestriol group (P<0.05). (5) The number of hematopoietic cells in the calcium alginate group were larger, the cortical bone structure
were relatively complete, dense and uniform, the number of trabeculae increased significantly, and the bone marrow cavity became
smaller. Conclusion: The application of calcium alginate in osteoporotic rats can inhibit the release of SDF-1 in skeletal muscle, increase
bone density, improve bone biomechanical indexes, increase serum calcium ion content, and reduce phosphorus ion content.
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Table 1 Comparison of serum calcium and phosphorus ions in different time points (mmol/L, mean+standard deviation)

Calcium ions

Phosphorus ion

Groups n
4 weeks of dosing 8 weeks of dosing 4 weeks of dosing 8 weeks of dosing
Calcium alginate group 8 2.3320.13* 2.35+0.13* 1.67+0.22%* 1.68+0.18**
Neil estradiol group 8 2.21+0.21%* 2.26+0.12* 1.76+0.13* 1.78+0.14*
Model Group 8 2.09+0.22 2.10+0.18 1.93+0.16 1.94+0.20

Note: Compared with the model group, *P<0.05; compared with the Nilestriol group, “P<0.05.
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Table 2 Comparison of skeletal muscle SDF-1 at different points of administration (pg/ml, meanz+ standard deviation)

Groups n 4 weeks of dosing 8 weeks of dosing
Calcium alginate group 8 133.52+9.24** 111.37+12.57**
Neil estradiol group 8 167.98+12.47* 133.28+14.92*
Model Group 8 213.25+13.29 214.02+15.62

Note: Compared with the model group, *P<0.05; compared with the Nilestriol group, “P<0.05.
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Table 3 Bone density comparison at different points of administration (g/cm? mean + standard deviation)

Lumbar spine Femur bone
Groups n
4 weeks of dosing 8 weeks of dosing 4 weeks of dosing 8 weeks of dosing
Calcium alginate group 8 0.30+0.03** 0.33+0.05** 0.21+0.03** 0.24+0.03**
Neil estradiol group 8 0.24+0.04* 0.25+0.04* 0.19+0.02* 0.20+0.04*
Model Group 8 0.22+0.03 0.21+0.04 0.17+0.02 0.17+0.03

Note: Compared with the model group, *P<0.05; compared with the Nilestriol group, “P<0.05.
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Table 4 Comparison of femoral biomechanical indexes of different time points of three groups(meanzstandard deviation)

Maximum load (N) Maximum stress (Mpa)
Groups n
4 weeks of dosing 8 weeks of dosing 4 weeks of dosing 8 weeks of dosing
Calcium alginate group 8 165.22+13.11*% 169.33+£12.57** 180.44+12.70** 183.76+11.46%*
Neil estradiol group 8 124.87+16.38%* 131.47+13.00% 143.82+13.33* 158.76+13.87*
Model Group 8 106.25+15.28 106.81+£16.33 134.33+18.02 134.87+£17.33
F 32.374 40.091 21.439 22.986
P 0.000 0.000 0.000 0.000

Note: Compared with the model group, *P<0.05; compared with the Nilestriol group, “P<0.05.

| REVAF R /RIEER A B A RRIEF LB ER(AKEIZA,B: R/RIEEZH; 10x)
Fig.1 Bone histopathological staining results of model group and nilestriol group (A: model group, B: nilestriol group; 10x)
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