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Abstract 

Glycomics is a current international project interested in the comprehensive analysis of carbohydrates, not only 

physiologically active but also medically relevant. Galactanomics is a subdivision of this project whose target glycans are 

named galactans (galactose-composing sugars). They are basically of marine origin and highly sulfated. This latter feature 

enables molecular interactions with cationic proteins such as those involved in the coagulation system. Sulfated galactans 

(SGs) from marine organisms may exhibit differential chemical structures which allow advanced structure-function 

relationship studies, especially those of beneficial effects in hemostasis. In this work, SGs isolated from two species of red 

alga were comparatively examined with regard to their structures and functions in anticoagulation, antithrombosis and 

bleeding. In comparison with heparin, a potent anticoagulant and antithrombotic agent with extensive bleeding side-effects, 

the SG from Botryocladia occidentalis was also highly anticoagulant and antithrombotic in the venous models (just in lower 

doses), aside from showing no additional bleeding effect. This algal SG is composed of a simple disaccharide repeating unit 

with heterogeneous sulfation distribution. Conversely, the structurally complex and heterogeneous SG from Acanthophora 

muscoides exhibited a significant antithrombotic effect only on the arterial model, even showing no anticoagulant action and 

no bleeding effect. Unlike heparin, both red algal SGs have shown a serpin-independent anticoagulant mechanism. This work 

clearly dissociate the biochemical mechanisms involved in anticoagulation, arterial and venous antithrombosis, and bleeding, 

and suggests that the mechanisms of action of novel therapeutic agents in controlling the blood clot might include serpin-

unrelated pathways. 
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