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Chitooligosaccharide and its derivatives promote the proliferation of osteoblasts in vitro
Jin Li-ming", Wei Chang-zheng?, Tian Wen-jie!, Zhao Xiao-jing', Wang Ya-ling', Fan Sheng-di'

Abstract

BACKGROUND: Chitooligosaccharide (COS) and monosaccharide moleculars derived from chitin and chitosan have the
superiority to macromolecular saccharide, owing to low weight and good water solubility.

OBJECTIVE: To observe the abilities of COS and its derivates, such as glucosamine (GluNH.), N-acetyl-glucosamine (NAG) and
carboxymethyl-COS (CM-COS) to promote the proliferation of osteoblasts in vitro.

DESIGN, TIME AND SETTING: Controlled observation experiments were completed in the Biochemistry Laboratory, College of
Marine Life Sciences, Ocean University of China from February 2004 to July 2005.

MATERIALS: Cell strain MC3T3-El of mice skull was offered by the Cell Center of Peking Union Medical College Hospital
(China). NAG, COS, GluNH, and CM-COS were prepared in the Biochemistry Laboratory, College of Marine Life Sciences, Ocean
University of China (China).

METHODS: NAG, COS, GluNH, and CM-COS were added into DMEM medium according to the concentrations of 10, 100, 500,
1 000 and 2 000 mg/L, respectively. The mRNA was extracted from the cultured osteoblasts. Then mRNA differential display
analysis was applied to study the mechanism.

MAIN OUTCOME MEASURES: The proliferation of osteoblasts was studied by MTT method. The growth of osteoblasts was
observed under inverted microscope. The mechanism was studied by mRNA differential display.

RESULTS: NAG at appropriate concentrations could promote the proliferation of osteoblasts, and the higher concentration
(1 000 mg/L) had stronger effects. The promotion of COS was more obvious, and the most effective concentration was 500 mg/L.
GIuNH, promoted the proliferation of osteoblasts on lower concentrations (10 and 100 mg/L) while higher concentrations
(> 500 mg/L) indicated inhibiting function. CM-COS also showed the function of proliferation, but the effect was not prominent. The
optical microscopy outcome was consistent with that of MTT method. The results of mRNA differential display showed that four
samples had no obvious effect on activating new genes.

CONCLUSION: In some sense, COS and its derivates all can promote the proliferation of osteoblasts cultured in vitro. NAG and
COS are more effective than GluNH, and CM-COS. No gene production is found in osteoblasts.
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osteoblasts in vitro.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu 2008;12(19):3637-3640
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Effect of different concentrations of COS and its
derivatives on osteoblasts proliferation
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Figure 2 Osteoblasts of COS group and control group under
optical microscope after 48-hour culture (X 100)
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1: control group; 2: glucosamine group; 3: N-acetyl-glucosamine group;
4: carboxymethyl-chitooligosaccharide group; 5: chitooligosaccharide group

Figure 3 The extraction of RNA (from high to low: 28-s, 28-s and
5-s subunits)
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M: standard substance; 1: control group, 2: glucosamine group;

3: N-acetyl-glucosamine group; 4: carboxymethyl-chitooligosaccharide group;
5: chitooligosaccharide group

Figure 4 The differential display spectra of cDNA
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