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Effects of icariin on bone metabolism in iron overload mice
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Abstract: This study was designed to investigate the effects of icariin on bone metabolism in osteoprotic
mice induced by iron overload, the model of iron overload mice was established by intraperitoneal injection of
iron dextran (100 mg-kg*). Sixty 2-month-old C57/BL6 male mice were randomly divided into six groups,
including normal control group, model group, N-acetyl-L-cysteine (NAC)-treated group, icariin (50, 100 and 200
mg-kg *)-treated group. Except for the mice in control group, the mice were intraperitoneal injected weekly
with iron dextran (100 mg-kg ™) to establish the model of iron overload mice. The NAC and icariin were
suspended in 0.5% CMC-Na solution, and administered orally for six times one week according to body weight.
The mice in normal group and model group were given the same volume of 0.5% CMC-Na solution. Three
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months later, the organs, serum and femurs of mice were collected. Serum biochemical parameters were
detected with an ELISA kit, the distal femur bone density and trabecular bone microstructure were analyzed
by Micro-CT, and the mechanical properties of femur were measured by universal mechanical analyzer.
Compared with the normal control group, iron overload decreased the bone mineral density and deteriorated
the micro-architecture structure and bone mechanical properties in femur of mice, increased the level of iron,
phosphorus and activity of tartrate resistant acid phosphatase-5b (TRACP-5b), reduced the level of osteocalcin
(OCN) in serum, decreased the activity of superoxide dismutase (SOD) of liver tissues, increased the content of
malondialdehyde (MDA) of liver tissues. Icariin increased bone mineral density, improved the micro-architecture
and mechanical properties of bone tissue, reduced the levels of iron and phosphorus, decreased the activity of
TRACP-5b and enhanced the levels of OCN in serum, and also decreased the activity of MDA in liver tissue of
iron overload mice. These results suggest that icariin is able to reduce bone loss and improve bone microstructure
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and mechanical propertiesin iron overload mice through regulation of bone metabolism via anti-oxidation.
Key words: icariin; iron overload; bone metabolism; iron dextran
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Figure 1 Effects of icariin (ICA) on bone micro-architecture of femur in iron overload mice. Representative three-dimensional

reconstructed images derived by micro-CT of femurs (A and B), bone mineral density (BMD) (C), bone volume fraction (BVF) (D), the
ratio of bone surface to bone volume (BS/BV) (E), trabecular thickness (F), trabecular number (G), trabecular spacing (H). The data are

expressed as X+s, n=10. ~P<0.01 vs control group; “P<0.05, #P<0.01 vs model group. NAC: N-Acetyl-L-cysteine; ICA-50:
Icariin-50 mg-kg™; ICA-100: Icariin-100 mg-kg; ICA-200: Icariin-200 mg-kg™
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Figure 2 Effects of ICA on mechanical properties of the femurs in iron overload mice. Elastic modulus (A), elastic load (B), elastic
stress (C), maximum load (D) and maximum stress (E) of the femurs were derived from the three-point bending test. Results are repre-
sented as x+s,n=10. "P<0.01 vs control group; *P<0.05, #P<0.01 vs model group
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Figure 3 Effect of ICA on the serum levels of calcium (A), iron (B), phosphorus (C), TRACP-5b (D) and OCN (E) in iron overload

mice.
resistant acid phosphatase-5b; OCN: Osteocalcin

Results are represented as x +s, n=10. "~ P<0.01 vs control group; *P<0.05, #P<0.01 vs model group. TRACP-5b: Tartrate
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Figure 4 Effects of ICA on body weight (A), liver weight (B), spleen weight (C), kidney weight (D), lung weight (E) and heart weight

(F) iniron overload mice.
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Figure 5 Effects of ICA on the levels of superoxide dismutase (SOD, A) and malondialdehyde (MDA, B) in the liver tissues of iron

overload mice. Resultsarerepresentedas X +s, n=10.

“"P<0.01 vs control group; “P<0.05, P <0.01 vs model group
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