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Abstract:

Marine novel chemical entities have great potential for the therapeutical 

exploration.  Their intelligent screening and application gifted pharmaceutical 

innovations in biomedications. We made a pioneer approach for designing the 

hypothetical pharmacophoric model for MCBs. This provides insight of various 

binding sites at cardiovascular receptors.
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1.Introduction

The biofunctional moieties of MCBs were elucidated through structural chemistry 

of MCBs (1-Methylisoguanosine1, Aaptamine2, Anthopleurine3, Autonomium 

Chloride4, Dieckol5, Doridosine1, Eckol5, Eledoisin6, Halenaquinol7, Hymenin8, 

Laminine9, Octopamine10, Phlorofucofuroeckol5, Saxitoxin11, Spongosine12, 

Spongouridine13, Tetrodotoxin14, and Xestoquinone15).  

They exhibited antianginal, antiarrhythmic, antihyperlipidemic, antihypertensive 

and cardiotonic types of bioactivities and followed the basic 

cardiopharmacological drug actions .We designed the basic pharmacophoric model 

of their possible binding sites. 

 

2.Theoretical Methodology- 

The pharmacophoric studies analyse the biofunctional moieties of MCBs which are 

responsible for the biological action. The biofunctional moieties are of two types.

 Essential- They interact with receptor to give response and have high 

structural specificity. They cannot be structurally modified at great extent. 

 Nonessential- They do not involve in drug –receptor complexation, 

therefore they can tolerate great chemical variability. 

To elucidate essential moieties of MCBs, their mode of actions were interpreted in 

the terms of structural requirements for the cardiovascular activities. Such 

chemical functionalities contribute to receptor binding through various types of 

bondings and interactions.

Five types of essential moieties of MCBs were characterised by appropriate 

structural functionalities (Table One).
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S.No Types of   
essential  moieties       

Structural  functionalities            Types of bondings           

   1. Cationic guanidium Ionic or Electrostatic        

   2. Anionic   carboxylic/phenolic                 

   3. H-donor                       Amino group                                                                
H- bonding

   4. H-acceptor                   Hydroxyl or heteroatoms     

   5. Hydrophobic Aryl or alkyl groups                   Hydrophobic vander 
waal interactions 

Table 1:Essential moieties of MCBs and their roles in receptor interaction

 

3.Result And Conclusion 

This  knowledge of chemopharmacological aspects allowed to propose a 

hypothetical pharmacophoric model for MCBs, which is composed of ionic, H-

bonding, and hydrophobic sites. 

The most striking finding is that MCBs have mimetic / isosteric moieties of 

neurotransmitters (acetylcholine/ norepinepherine) e.g. - Octopamine and 

Autonomium chloride, DNA (bases/sugars) e.g. - marine nucleosides and 

neuropeptides e.g. - Anthopleurines.  

This study concluded that MCBs have promising cardioactive potential at 

therapeutical front. 

 

 

 

 

 

 

 

 

 

 

 



www.ijird.com January,	2013 		Vol	2		Issue	1	

INTERNATIONAL	JOURNAL	OF	INNOVATIVE	RESEARCH	&	DEVELOPMENT	 Page	36

4.Reference

1. Fuhrman, F.A.; Fuhrman, G.J.; Kim, Y.H.; Pavelka L.A.; Mosher, H.S. 1980 

Science, 208,194  

2. Nakamura, H.; Kobayashi, J.; Ohizumi, Y.; Hirata, Y. Tetrahydron Lett.1982, 

23, 5555  

3. Paramjit K. Khera et al, Multiple Cationic Residues of Anthopleurin B That 

Determine High Affinity and Channel Isoform Discrimination. Biochemistry 

1995,34, 8533-8541  

4. Pushkar N. Kaul. 1982. Biomedical Potential of Sea. Pure & Appl. Chem., 

Vol.54, No.10,pp.1963-1972 

5. Hyun Ah Jung, Sook Kyung Hyun, Hyeung Rak Kim and Jae Sue Choi, 

(2006), Fisheries Science, 72,1292-1299 

6. De Marco, A., and G. Gatti, 1975 "1H- and 13C-NMR spectra of eledoisin 

and intermediate oligopeptides." Int. J. Pep. Pro. Res. 7:437–444 

7. Gorshkove, I.A., Gorshkov, B.A., Fedoreev, S.A., Shestak, O.P., Novicov, 

V.L., Stonic, V.A., 1999a. Inhibition of membrane transport ATPase by 

halenaquinol, a natural cardioactive pentacyclic hydroquinone from the 

sponge Petrosia seriata. Comp. Biochem. Physiol. 122c, 93-99  

8. Ashutosh Kar, 2007. Pharmacognosy and Pharmaco- biotechnology 

9. Takemoto, T.; Diago, D.; Takagi, N. J. Pharm. Soc. (Japan) 1964, 84, 1176

10. Erspamer, V., 1948. Active substances in the posterior salivary glands of 

Octopoda. 2. Tyramine and octopamine (oxyoctopamine) "Active Substances 

in the Posterior Salivary Glands of Octopoda. II. Tyramine and Octopamine 

(Oxyoctopamine)". Acta Pharmacologica et Toxicologica 4 (3–4): 224–247  

11. Daly, J.W. 2004 J.Nat.Prod., 67,1211. 

12. Bergmann, W.; Feeney, R.J. 1951 J.Org.Chem,16,981 

13. Bergmann, W.; Burke, D.C. 1955 J.Org.Chem.,20,1501 

14. Lau, F.L.; Wong, C.K.; Yip, S.H.J. Accid. Emerg. Med. 1995,12, 214 

15. Kobayashi M, Nakamura H, Kobayashi J, Ohizumi Y. 1991 Apr, Mechanism 

of inotropic action of xestoquinone, a novel cardiotonic agent isolated from a 

sea sponge. J Pharmacol Exp Ther.; 257(1):82-9 

 


