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ABSTRACT

The objectives of this stddy were to synthesize chitosan polysulfate which has the
anticoagulant activities, analyze the chemical properties and Study its effects on the
immune response in vitro. Commercial chitosan derived from the shell of marine crabs with
degree of deacetylation of 0.12 was modified by random sulfation using ch!orosulfon.ic acid

in a mixture of N, N-dimethyiformamide as a sulfate donor. The sulfation reaction was



performed at room temperature for 5 hours in order to increase the degree of substitution.
The obtained chitosan polysulfate was in the form of sodium salt. A characteristic
absorption in the IR spectrum at 800 and 1240 em’, due to sulfo groups, were assigned
to C-O-8 and S=0 bond strefching, respectively and it was found that the degree
of substitution was 2.23. 'H-NMR and “C-NMR spectra showed the sulfate substitution
at amine group, C-3 and C-6 positions. ~Analytical calculation of {C,H,0,N(C,H,0) .,
(SO;Na} , 55(H) 565 3.7H,0], was C, 15.89%; H, 3.34%; N, 3.08%: S, 16.18%: Na, 11.63%
and was found to be C, 16.99%; H, 3.07%; N, 3.12%: S, 15.64%: Na, 11.33%. Its average
molecular weight was 3.2 x 10" dalton as determined by the viscometry method. The
chitosan polysulfate was separated into three different average molecular weights (P1, P2
and P3) of 6.8 x 10*, 3.5 x 10" and 2.0 x 10" dalton by gel filtration on the Sepharose CL-
6B at K, of 0.16 and 0.58. All three fractions were purified by fast protein liguid
chromatography on the MonoQ column. The vyield of purified chitosan polysulfate was
55%. |

P1, P2 and P3 were evaluated for its anticoagulant activities in comparison to
pentosan polysulfate {PPS) and standard therapeutic heparin. It was demonstrated that all
three fractions showed strong anticoagulant activity when compared to the standard
therapeutic heparin. However, the activity was less than that of PPS. The mechanism of
action was studied and it was shown that P1 and P2 could inhibit factor Xa activity via
binding to antithrombin !l but directly inhibited thrombin activity. In contrast, P3 which has
the smallest average molecular weight of all fractions could only directly inhibit thrombin

activity. All three fractions had no effect on the other coagulation factors in the extrinsic

pathway or fibrin polymerization process.
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In order to evaluate for its biclogical effects in the immune response in vitro if they
were applied as a therapeutic agent, P1-P3 in parallel with PPS and standard tnerapeutic
heparin were studied for their invo!vemeﬁt in the celi proliferation. The resuits showed that
all tested materials could significantiy inhibit PPD siimulated cell proliferation in dose
dependent manner {p<0.01). However, only heparin that could inhibit PHA stimulated cell
proiiferation while P1-P3 and PPS showed no significant effect (p>0.05). The effect on the
pokeweed mitogen induced immunoglobulin production was also studied. The resulis
showed that P1-P3, PPS or heparin itself had no effect on the immunoglobulin production
of human peripheral blood mononuclear. However, all tested materials inhibited pokeweed
mitogen induced immunogiobulin production in dose dependent manner (p<0.01).
Moreover, all three fractions showed no significant effect on cell mediated cytotoxicity or
cytokine production (p>0.05) as well as PPS and standard therapeutic heparin,

All results can be concluded that chitin heparinoid could be synthesized by randem
sulfation of chitosan in a semi-heterogeneous phase. The reaction could be easily
performed at room temperature with high yield. The obtained products had the mechanism
of action closed to heparin. It could be applied for the biomedical heparinomimetic
compound. Therefore, It is of interest for more investigation in vivo for its pharmacological

and toxicological effects.
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