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ABSTRACT

The preparation, and biochemical characterization of low molecular weight
chitosan polysulfate (LMWCPS) are investigated herein. The first element of this
work involves the preparation and study of its anticoagulation activity. The novel low
molecular weight chitosan polysulfate (MW 5,120-20,247 Da) was prepared by the
depolymerization of chitosan with papain (EC. 3.4.22.2). Sulfonation of
depolymerized products was performed using chlorosulfonic acid in N,N-

dimethylformamide under semi-heterogeneous conditions. Structures of the products
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were characterized by FT-IR, '"H NMR, and ">C NMR, respectively. The present
study focused on the mechanism of anticoagulant activity of chitosan polysulfate.
Anticoagulant activity was investigated by an activated partial thromboplastin assay,
thrombin time, prothrombin time, and thromboelastography. Surface plasmon
resonance also provided valuable data to understand the relationship between the
molecular binding of sulfated chitosan with either antithrombin III and heparin
cofactor II, which are both important blood clotting regulators. These results show
that the principal mechanism by which this chitosan polysulfate exhibits anticoagulant
activity is mediated through heparin cofactor II. Moreover, the interaction depends on
the molecular weight of the polysaccharide.

The second part of this work involves the chondroprotective action of
LMWCPS. We investigated the effects of LMWCPS on metabolism and gene
expression involved in anabolic and catabolic activities of human chondrocyte and
synovial fibroblast metabolism in response to interleukin-1b (IL-1b).  Porcine
cartilage explants were treated for three days with LMWCPS in the presence or
absence of recombinant human IL-1b (rhIL-1b) and tested for released hyaluronan
(HA) in culture media and remained uronic acid in explants as a marker of cartilage
degradation. Confluent human chondrocyte (chondrosarcomas; SW1353), primary
human articular chondrocytes and primary human synovial fibroblasts were treated
for 24 h. with LMWCPS in the presence or absence of rthIL-1b. The releasing of HA
in the culture medium was measured by ELISA-based assay. Gene expression of HA
synthase (HAS) was determined by semi-quantitative RT-PCR. The results showed
that LMWCPS inhibited IL-1b enhanced matrix breakdown of the cartilage explants.

It suppressed uronic acid loss from the tissue, but had no significant effect on
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inhibition of the release HA to the medium. LMWCPS significantly increased HAS
gene expression, suggesting the ability to enhance anabolic activity.

To address this, we examined the effect of LMWCPS on gene expression of
cyclooxygenases (COXs), inducible nitric oxide synthase (iINOS) in human articular
chondrocyte and human synovial fibroblast. Our results first demonstrated that
LMCPS (>1pg/mL) significantly downregulated IL-1-b induced gene expression of
iNOS, COXI1, COX2 in human synovial fibroblast, but not human articular
chondrocyte. These results suggested that beneficial effect of LMWCPS on arthritis
therapy via anti-inflammatory action may be associated with the suppression of COX-

2, iINOS mRNA expression in human synovial fibroblast.
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