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Enhancement action of sulfated hyaluronan on the ALPase activity of
rat calvarial osteoblasts

Misao Nagahata-Ishiguro*"?, Ryusuke Nakaoka*, Toshie Tsuchiya*’,
Akira Teramoto*' and Koji Abe*'

*! Department of Functional Polymer Science, Faculty of Textile Science and Technology,
Shinshu University, Ueda 386-8567, Japan
*Z Division of Medical Devices, National Institute of Health Sciences, Tokyo 158-8501, Japan

Abstract : The purpose of this study was to clarify the effect of hyalurbnan (Liya) and sulfated hyaluronan (SHya) on
rat calvarial osteoblast (tOB) cells proliferation and differentiation in vitro. OB cells were cultured in the presence of
Hya with different molecular weights (0.2, 2, 30, 90, 120 x 10%) for 10days. Hya did not affect the proliferation of
1OB cells. However, SHya suppressed the proliferation of rOB cells. The alkaline phosphatase (ALPase) activity of
rOB cells cultured with SHya for 10 days was significantly enhanced in comparison with control (in the absence of
polysaccharides) and with Hya. Hya suppressed the ALPase activity of rOB cells. As a result, SHya can control rOB
cells proliferation and differentiation. SHya suppressed the rOB cells proliferation in & few culture days and promoted
the differentiation. It was suggested that these effects were based on the sulfate groups of SHya. Therefore, it is
considered that SHya is useful for the biomedical material, which promotes the differentiation of rOB cells.

(Received 16 June, 2004; Accepted 20 December, 2004)
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Table 1 Characteristics of polysaccharides

Number of sutfate

Polysacoharides Broups per two MW (x104)
saccharide fings

Hya 0 0.2-120
1.259ya 12 ss
2.18Hya 2.1 20
34SHye 34 5

Chs-C 1 0.5

Hep 25 1

r
h* LOH

Sulfated hysluronan (SHys)

R=50,Na" or H*

Fig.1 Structure of hyshuronan and sulfated hysluronan

Hya, SHya,

2.2 #hassE
1% 43 RFIILAO Y + A4 —FZ w | (Charles River)
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well % phosphate-buffered salines (PBS; pH7.6} T 3
EI¥E% Lizo 0.04% nonidet P-40 (NP-40, Nacalai tesque)
Z2HY Inl PBS BHF well iCHiNL, 37°CT 10 AR+
28— L. BERPEEEREERVWTREY T
A XL1%, 1000rpn, 4°C, 5 POBLETHE. TOk
Bt IR L LT, Bio-Rad protein assay (protein
assay, Bio—Rad Lab.) Hic& O, 595nn DWKEL%E EIA
READER Bifi-> THAVSEBRENE LR, MRRKEX
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Fig.2 Effect of 0.5mg/ml hyaluronan on the
proliferation of rOB cells
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Fig.3 Effect of 0.5mg/ml sulfated polysaccharides
on the proliferation of rOB cells
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Fig.4 Effect of 0.5mg/ml hyaluronan on the
AlPase activity of rOB cells
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Fig.5 Effect of 0.5mg/ml sulfated polysaccharides
on the ALPase activity of OB cells
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