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Effects of gradient glucose solution glucose on cultured osteoblasts in vitro SU Yowxin", CHEN Zhi-
neng, YANG Liarzi, ZHENG Liang-pu.” Department of Traumatology and Orthopaedics, Fujian College
o Traditional Chinese Medicine, Fujian Fuzhou, 350003, China

Abstract Objective: To explore the effect of high gradient glucose on t he proliferation and differentiation
of osteoblastic cells( OB) cultured in vitro. Methods: O B w as isolated from the skull of 1~ 2 day newly born SD
rats by means of Try psir collagenase digestion, and the osteoblasts w ere identified by morphologic analysis, V-
G collagen staining, ALPase staining, calcification nod staining etc. Different concentrations of glucose were
added to the cultured OB. The effects of glucose on the proliferation and differentiation of osteoblasts was mon-
itored by MTT analysis, ALPase activity analysis and formation of mineralized nodulus. Results: Different con-
centrations of glucose promoted the proliferation of osteoblastic cells for 48 hours culture, but inhibited for 72
hours when it was beyond 15 mmol/ L. Among these different concentrations glucose, the glucase of less than
15 mmol/ L. could promote osteoblastic cells proliferation on the early period of cultivation ( P< 0. 01, P <
0.05) and has no suppression during a relative long time, and the glucose of more than 30 mmol/ L inhibited
the secretion of ALPase for 7 days( P< 0. 05) , and the glucose of beyond 10 mmol/L could delay formation of
mineralized cell nodulus for 18 days, below 10 mmol/ L glucoses did not inhibit the secretion of ALPase and
formation of mineralized nodulus. Conclusion: High gradient glucose could influence on the proliferation, differ
entiat ion and mineralization of osteoblastic cells. The tolerance concentrations of glucose were no more than
15 mmol/ L on the proliferation of OB, and the differentition and mineralization of OB were below 10 mmol/ L.
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@ HE Tab. 1 The effect of different concentration of glucose
: on the proliferation of osteoblastic cells
V-G ALPase (OB) cultured in vitro(x £, n= 6)
Groups 48 h 72h
1.5 MTT OB 5~ 8 Concentration of glucose( mmol/L)
2% 10/ ml 96 D oumetaoiie 0.6 st0ans
) ( ) 510 15 0.380 1£0.012 9%*  0.447 9£0. 0118
15 30 60 mmol/L 10% NCS o MEM , 30 0.3458%0.014 6**  0.336 810. 011 0****44
Glul , 48 T2 N o g 0 2990 013 750 0,398 020 0153
» PBS 3, PBS Note: Compared with control group, **P< 0. 01, *P< 0. 05; com pared
Smg/ml MTT, 20 Bl/ , with 5 mmol/L group, “* P < 0.01, *P < 0. 05; compared with
DMSO, 100 H/ 15 min, 10 mmol/ L. group, **P< 0. 01, *P< 0. 05
, 490 nm oD 1 : OB 48 h
1.6 OB ALPase , 24 72 h (F=
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48h , 5 mmol/L , 15 30 60 mmol/L
(P< 0.05);
10 mmol/ L , 30 60 mmol/L
(P< 0.05) 72 h
5mmol/L 10 mmol/L , 30 60 mmol/L
(P< 0.01)
2.4 aMEM OB ALPase
2
2 OB AlPase
(x £s,n=6)

Tab.2 The effect of different concentration glucose on the
secretion of ALPase of osteoblastic cells( OB)

cultured in vitro( x £ 5, n= 6)

Groups OD value( king unit/ 100 ml)

Concentration( mmol/ L)

5 2.626910. 062 8*4

10 2.1405%0. 050 72

15 1. 950 9%0. 015 62

30 1. 711 0£0. 072 9*24

60 1. 300 6£0. 085 4**2 244

Contmwl group 2.4382%0.237 0

Note: Compared with control group, ** P< 0. 01, *P< 0. 05; compared
with 5 mmol/ L group, ® * P< 0.01 “P < 0.05; compared with
10 mmol/ L group, ** P< 0. 01, *P< 0. 05
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