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[Abstract] Objective To determine the effects of different concentrations of glucose on the proliferation and
osteogenic differentiation of orofacial bonemesenchymal stem cells (OFMSCs). Methods OFMSCs were primarily
ultured and identified in witro to undergo osteogenic/adipogenic/chondrogenic differentiation. The cells were
exposed to osteogenic medium containing different levels of glucose: 5.5,11,16.5,25,44 mmol/L. The cell activity
and proliferation index were measured using a cell counting kit (CCK)-8 and flow cytometry. The alkaline
phosphatase (ALP) activity of the cells was measured at the 4™ and 7" day. Alizarin red staining was carried out at
the 21* day. RT-PCR detecting osteogenesis-related gene Runx2 and Osterix mRNA expression was performed at
the 4™, 7", 14™ and 21* day. Results Osteogenesis induced calcium nodes was observed with Alizarin red staining
at the 21" day. Adipogenic induced red lipid droplets was observed with Oil Red O staining at the 14" day.
Chondrogenic induced blue cytoplasm was observed with Alcian blue staining at the 14™ day. With 5.5 to 25 mmol/
L glucose, OFMSCs proliferation was promoted. But when the concentration of glucose continued to increase (from
25 to 44 mmol/L), OFMSCs proliferation significantly reduced. The ALP activity decreased with glucose in a
concentration-dependent manner (P<C0. 05). Osteogenesis induced Alizarin red staining and mineralization showed
at the 21* day. The calcium nodes and mineralization quantity decreased with glucose in a concentration-dependent
manner (P<C0. 05). The cells exposed to 5.5 mmol/L glucose had a higher level of expression of Runx2 and Osterix
mRNA than the others (P<C0. 05). The experssion of Runx2 and Osterix mRNA in all groups showed a trend of
rising first, followed by an obvious down regulation. Conclusion With certain limits, OFMSC proliferation is

promoted by glucose. Osteogenic differentiation is inhibited by glucose in a concentration-dependent manner.
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Fig 1 Appearance of the third generation of OFMSCs. X100
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Fig2 OFMSCs osteogenesis induced at the 21*! day . Alizarin red staining (A.

X 40) ; OFMSCs adipogenic and chondrogenic induced at the 14" day. Red Oil O staining (B. X200) and Alcian blue staining (C. X 100) Fig
3 Alizarin red staining of OFMSCs (A: General; B: Magnification, X40)
a-e: Glucose 5.5 mmol/L, 11 mmol/ L, 16.5 mmol/L, 25 mmol/L and 44 mmol/L groups
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Fig 4 Cell viability of OFMSCs assessed by CCK-8 assay in different
concentrations of glucose medium
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Table OFMSCs cell cycles and proliferation index (PI) in different concentrations of glucose medium

Glucose group Gi/% G M/ % S/% P/ %

5.5 mmol/L (control) 80.90+1.5 9.1140.57 9.9941.05 19.10+2.50
11 mmol/L 78.944+1.89 8.2540. 45 12.81+1.37 21.06=+1. 82
16.5 mmol/L 76.45+1. 33 11.06+£1.28 12.4940.05 23.554+1.33"
25 mmol/L 76.2641.28 14.43+1. 31 9.314+0.03 23.7441. 28"
44 mmol/L 84.16+0.78 8.4340. 36 7.4240. 64 15.85+0. 78"

* P<C0.05, vs. 5.5 mmol/L glucose group
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Fig 5 ALP ability of OFMSCs in different concentrations of glucose
medium
* P<C0.05, vs. 5.5 mmol/L glucose groups; # P<C0.05, vs.

former concentration group
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Fig 6 Expressions of Runx2 mRNA

% P<C0.05, vs. 5.5 mmol/L group at the same time point
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—e— 11 mmol/L group
—a—16.5 mmol/L group
—»—25 mmol/L group
| ——44 mmol/L group

Osterix relative expression
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7 Osterix mRNA HJFix
Fig 7 Expressions of Osterix mRNA

* P<C0.05, vs. 5.5 mmol/L group at the same time point
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