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Effects of the serum of rats administered icariin on the proliferation and differentiation of rat calvarial
osteoblasts in vitro CHENG Guozheng LI Zhifeng ZHAI Yuankun et al. Institute of Orthopaedics Lanzhou
General Hospital  Lanzhou 730050 China

Abstract Objective To investigate the effects of the serum of rats administered icariin on the proliferation
differentiation and maturation of rat calvarial osteoblasts. Methods 12 adult Wistar rats were given icariin
intragastrically at 25 mg/100 g body weight and their serum was obtained after lhour. The control serum was
obtained by giving equal volume of physiological saline. The serums were supplemented into the culture media of
rat calvarial osteoblasts by 2.5% 5% and 10% respectively. The proliferation of ROB was analyzed by MTT
reduction assay. The osteogenic differentiation and maturation were assayed by measuring alkaline phosphatase
activity ALP and numbering the mineralized bone nodules. Results The value of A570 in 2.5% and 5% SI
group were significantly higher than those of the control. 10% SI was toxic to ROB. 5% SI was stronger than
2.5% Sl in increasing ALP activity and the number of mineralized bone nodules which were significantly higher in
SI group than in the control. Conclusion The metabolites of icariin after oral administration stimulate the
proliferation and osteogenic differentiation of osteoblasts indicating that they are effective in anti-osteoporosis.
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Fig.1 The rat calvarial osteoblasts were cultured after 7 days 200 x
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The mineralized nodules were stained by von Kossa

and 15 days 100x .
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Table 1 The value of As;y at different groups n =8 ALP 12 ALP
group SI Control Flg 3
2.5% 0.678+0.242" 0.334£0.098 2.6
5.0% 0.796 +0.155" 0.419:+0.109 15 5% SI
*P <0.05 vs Control CFU-Ca Fig.4
Sl group - Control group
Fig.2 Comparison of histochemical staining results of type I collagen in ROB
between SI group and the control 400 x
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Fig.3 The intracellular alkaline phosphatase activity of ROB
after different days of osteogenic induction culture. Alkaline

phosphatase is a sign of enzyme of osteoblast. The higher
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Fig.4  Mineralized nodules stained by alizarin. They were

compared between 5% SI group and the control. A red dot
represents a calcified nodule unit. The more red dot indicates

the more active osteogenic differentiation

activity indicates the more active osteogenic differentiation of

osteoblasts. © P <0.05 “ P <0.0l vs control



2009 8 15 8

Chin J Osteoporos  August 2009 Vol 15 No.8 579

1

MTT 2.5% 5% 10% 3
ROB
5% 10%
5%
ROB 1
ROB

Chen KM Ge BF Ma HP et al. Inhibitory effect of total flavonoid

extract of Epimedium sagittatum on rat osteoporosis induced by

10

ovariectomy. Chinese journal of clinical rehabilitation 2004 8
26 5681-5683.

Ma HP JiaZP Bai MH et al. Influence of total flavonoids of herba
epimedii on the biochemical index of osteoporosis in rats. Chinese
Pharmacological Bulletin 2003 19 2 187-190.

Chen KM Ge BF Ma HP et al. Icariin a flavonoid from the herb
Epimedium enhance the osteogenic differentiation of rat primary bone
marrow stromal cells. Pharmazie 2005 60 939-942.

Chen KM Ge BF Ma HP et al. Effects of icariin on the osteogenic
differentiation of bone marrow mysenchymal stem cells in vitro. Chin
J Osteoporos 2008 14 9 642-645.

Chen KM Ge BF Liu XY et al. Icariin inhibits the osteoclast
formation induced by RANKL and macrophage-colony stimulating
factor in mouse bone marrow culture. Pharmazie 2007 62 5 388-
391.

LvMB Liu XY Ge BF et al. Effects of Icariin on osteoclastic
bone resorption and apoptosis in wvitro  Chinese Journal of
orthopaedics and traumatology 200720 8 529-531.

Chen KM Ma HP Ge BF et al. Icariin enhances the osteogenic
differentiation of bone marrow stromal cells but has no effects on the
differentiation of newborn calvarial osteoblasts of rats. Pharmazie
2007 62 10 785-789.

Chen KM Ge BF Ma HP et al. The serum of rats administered
flavonoid extract from Epimedium sagittatum but not the extract itself
enhances the development of rat calvarial osteoblast-like cells in
vitro . Pharmazie 2004 59 1 61-64.

Qiu F Chen Y] Kano Y et al. Metabolites of icariin in urine
following oral administration. Chinese Chemical Letters 1998 9
4 393-395.
Ding HW He XH Su GZ et al. Neonatal mouse osteoblasts in vitro
and changes in morphological structure. People’s Liberation Army
medical journal 1998 23 6 449-451.
2009-04-01





