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Abstract

BACKGROUND: Preliminary study has found that osteopractic total flavone can promote osteogenic differentiation of MC3T3-E1 cells on the
surface of nano-hydroxyapatite/collagen composite, but the underlying mechanism needs to be studied in depth.

OBJECTIVE: To investigate the effect of osteopractic total flavone combined with nano-hydroxyapatite/collagen composite on the osteogenic
differentiation of MC3T3-E1 cells and its mechanism.

METHODS: MC3T3-E1 cells were seeded on the surface of nano-hydroxyapatite/collagen composite and cultured in culture media containing
0, 100 and 250 mg/L osteopractic total flavone, respectively. After 1, 3, 5, 7, 9, 11 and 14 days of culture, the activity of alkaline phosphatase
was detected. After 1, 2, 3 and 4 weeks of culture, the level of osteocalcin in the culture supernatant was detected by ELISA. Alizarin red
staining was used to observe the formation of calcified nodules at 7, 14 and 21 days of culture. At 14 days of culture, the expression of
osteogenic related genes was detected by PCR.

RESULTS AND CONCLUSION: (1) There was no significant difference in the alkaline phosphatase activity at 1, 3 and 14 days among groups
(P > 0.05). At 5, 7 and 9 days of culture, the alkaline phosphatase activity in the 100 and 250 mg/L groups was higher than that in the 0 mg/L
group (P < 0.05), and there was no significant difference between 100 and 250 mg/L groups (P > 0.05). (2) The mass concentration of
osteocalcin in the 100 and 250 mg/L groups was higher than that in the 0 mg/L group at 1, 2, 3 and 4 weeks of culture (P < 0.05), and there
was no significant difference between 100 and 250 mg/L groups (P > 0.05). (3) At 7, 14 and 21 days of culture, obvious calcified nodules were
visible in the 100 and 250 mg/L groups. (4) At 14 days of culture, the mRNA expression levels of osteocalcin, type | collagen and osteopontin
in the 100 and 250 mg/L groups were higher than that in the 0 mg/L group (P < 0.05), and there was no significant difference between 100 and
250 mg/L groups (P > 0.05). (5) These results imply that osteopractic total flavone combined with nano-hydroxyapatite/collagen composite
can induce MC3T3-EL1 cells to differentiate into osteoblasts, which may be by increasing alkaline phosphatase activity, osteocalcin level and
mRNA expression of type | collagen, osteocalcin and osteopontin.

Key works: nano-hydroxyapatite/collagen composite; osteopractic total flauone; MC3T3-E1 cells; osteogenic differentiation; osteopontin;
osteocalcin; the National Natural Science Foundation of China
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Table 1  Introduction of nano-hydroxyapatite/collagen composite
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Figure 2 Level of osteocalcin in the culture supernatant of
MC3T3-EL1 cells on the nano-hydroxyapatite/collagen composite
after treated by different mass concentrations of osteopractic total

Figure 1  Alkaline phosphatase activity of MC3T3-EL1 cells on the
nano-hydroxyapatite/collagen composite after treated by different
mass concentrations of osteopractic total flavone

flavone
A 7d 14d 21d 100 mg/L 41 250 mg/L 41
0 mg/L 41
100 mg/L 41 |
250 mg/L 41

Blve: B A KM e E R, h2i T 7, 14, 21d, 0mg/L 414, {H7E 100, 250 mo/L 41PN EG Mg h; B A6
TEL(x40) M 5245 R, 250 mg/L 24T 7 d IS A4S T B AU 100 mg/L 4H &3

3 TREIREBIREBEISEITRENKREMR L MC3T3-E1 HAEEYES LTI

Figure 3 Formation of calcified nodules of MC3T3-E1 cells on the nano-hydroxyapatite/collagen composite after treated by different mass
concentrations of osteopractic total flavone
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