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[Abstract] Objective To determine the effect of fibroblast growth factor-21 (FGF-21) on the osteogenic
differention of human bone mesenchymal stem cells (hBMSCs) exposed to a hyperglycemia condition in witro.
Methods hBMSCs were isolated from adult bone marrows, and identified by Alizarin red and oil red O staining.
The expressions of immunophenotype were analysed using flow cytometry (CD105, CD90, CD73, CD44). HBMSCs
were divided into control group Cglucose (Glu) concentration of 5. 5 mmol/LJ), Glu A, B, C groups (Glu 16.5, 25,
40 mmol/L), FGF-21 group (Glu 5. 5mmol/ L+ FGF-21 ),Glu B+ FGF-21 group, and Glu B + FGF-21 + cell
mitogen activated protein kinase (MAPK) blocker (PD98059, SP600125 ,and SB203580) groups. The effect of
FGF-21 on the differentiation of hBMSCs was detected using indicators as follows: alkaline phosphatase (ALP) on
day 14, mRNA expressions of ALP, osteocalcin (OCN) and Runx2, protein expressions and phosphorylation of
extracellular signal regulated kinase (ERK), mitogen-activated protein kinase(P38) and c-Jun N-terminal kinases
(JNK) on day 21. Results (DhBMSCs differentiated into osteoblast cells and lipocyte. The hBMSCs were identified
by flow cytometry. @ Compared with control group, significant increases of ALP mRNA, OCN mRNA and Runx?2
mRNA levels, as well as phosphorylation of ERK, P38 and JNK were observed in Glu A, B, C groups.
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@ Compared with Glu B group, ALP, OCN and Runx2 mRNA levels, and phosphorylation of ERK, P38 and JNK

were decreased in Glu B+ FGF-21 group .

@ Compared with Glu B+ FGF-21 group, ALP and Runx2 mRNA

levels, and phosphorylation of ERK, JNK and P38 were decreased in Glu B +FGF-21 +MAPK blocker groups.

Conclusion High glucose could promote the biomineralization of hBMSCs. FGF-21 in high glucose environment

could inhibit the osteogenic differentiation of hBMSCs.
[Key words] FGF-21

glucose MAPK signaling
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B 1 £EEFHE hBMSCs(A, X10);hBMSCs BB %S 21 d B EF (B, X10); hBMSCs B IEHE S 28 d 4 O F £ (C, X10)
Fig 1 Isolated and cultured hBMSCs (A, X 10); hBMSCs osteogenesis induced 21 d, Alizarin red staining (B, X 10); hBMSCs adipogenic and
chondrogenic induced 28 d, Red Oil O staining (C, X 10)
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Table Expressions of ALP, OCN, and Runx2 mRNA on day 21 of osteogenic differentiation

Group ALP OCN Runx?2
Control 1.000£0. 041 1.00040. 132 1.0004+0. 143
Glu A 1.677+0. 168" 1.168+0.103 1.567+0.170"
Glu B 2.26640, 217" % 1.34840.074" % 2.25640. 152" %
Glu C 2.51040. 390" - 1.49940. 129" % 2.37040. 097"
Glu 5. 5+FGF-21 0.637£0.043" 0.540£0. 040" 0.6752£0.052*
Glu B+FGF-21 0.639+0.036% 1. 158+0. 052 0.69540.042%
Glu B-+FGF-21+PD98059 0.52540.036% 1.024-+0. 110 0.34340.020%
Glu B+FGF-21+SP600125 0.38340.032% 1.267+0. 210 0.35840.014%
Glu B+FGF-21+SB203580 0.34540.017%-& 0.762+0.0664 0.42240. 03974

* P<C0. 05, vs. control group; # P<C0.05, vs. Glu B group; AP<C0.05, vs. Glu B+FGF-21 group; yx P<C0.05, vs. former group
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on day 21 of osteogenic differentiantion
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