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more than 87 percent of all the life forms available on earth. Despite its vast expanse, the 

marine fauna remain largely unexplored for their therapeutic potential. Of all the marine 

animals present, echinoderms especially sea stars (starfish) are least studied for their 

bioactive potential. Sea stars have a remarkable regenerative potential and are model 

organisms for regenerative studies. Their coelomic fluid is a rich reservoir of 

immunocytes, coelomocytes, cytokines and secondary metabolites which have shown to 

have various bioactivities.  

Our research group is predominantly focussed on investigating novel thrombolytic agents 

from natural sources, both terrestrial and marine. This study was aimed at exploring these 

therapeutic agents from the marine source: sea star coelomic fluid. In the process of this 

investigation, a biomolecule, AiP1 was isolated which also exhibited great wound healing 

and fibrinogenolytic potential. Sea star Astropecten indicus were collected from the coast 

of Goa, India during low tides. Sea star Coelomic Fluid (SCF) extracted from the sea 

stars was processed and tested for its effects on fibrinogen, fibrin, platelets and on 

viability of cultured cells in vitro. Sodium dodecyl Sulphate poly-acrylamide gel 

electrophoresis (SDS-PAGE) analysis showed that SCF contains various proteins and 

peptides. In this thesis, purification and partial characterisation of one of these proteins, 

AiP1 is described.  

The coelomic fluid of sea star Astropecten indicus was fractionated using ion-exchange 

chromatography and size exclusion high performance liquid chromatography (HPLC) to 

yield AiP1. The purified protein showed fibrinogenolytic and fibrinolytic activity in a 

dose dependent manner. It affected ADP and collagen induced platelet aggregation. 

Proteolytic activity of SCF and AiP1 was inhibited post-treatment with a metal chelator, 

Ethylene diamine tetra acetic acid (EDTA), indicating its metallo-proteinase nature. The 

protein AiP1 showed no toxicity on A549, HaCaT or HEK293 cells, in vitro. It was also 

devoid of hemolytic, laminin digesting and phospholipase activities. Scratch wounds 

created on surface of A549, HaCaT and HEK293 cells showed faster wound closure rates 



post treatment with AiP1 as compared to untreated cells. Experimental data was 

substantiated with peptide mass fingerprinting analysis of AiP1 peptides which revealed 

homology to the von Willebrand factor superfamily-A like domain.  

In conclusion, the coelomic fluid of sea stars contains various bioactive compounds. One 

such compound is the protein AiP1 which was partially characterised in this study. This 

protein showed significant wound healing and thrombolytic activities in vitro. These 

investigations reveal the bioactive potential of an unexplored marine invertebrate, the 

Astropecten indicus, its coelomic fluid and a protein component, AiP1 isolated from the 

coelomic fluid. Thus it is proposed that SCF and AiP1 are effective thrombolytic and 

wound healing agents. 






































































































































































































































