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ABSTRACT 

Alpha-cobratoxin (α-cbtx), the long chain neurotoxin from Naja kaouthia acts 
on the postsynaptic nicotinic acetylcholine receptors (nAChR) and causes paralysis by 
preventing acetylcholine binding to nAChR.  α-Cbtx has been proposed as a potential 
target for anticobratoxin drug design.  Investigation of rediocides (A & G) binding 
mode to reveal the molecular mechanism of its antivenom action was achieved by 
means of molecular docking.  The α-cbtx/ acetylcholine binding protein (AChBP) 
complex (1YI5) was selected to construct α-cbtx active binding site for docking.  The 
constructed α-cbtx template was validated with the control peptide (Ser182 – Tyr192 
of AChBP) and the RMSD was less than 1.2 Å.  Rediocides bind to the α-cbtx in the 
same location that the α-cbtx binds to AChBP at the Asp27, Phe29, Arg33, Gly34, 
Lys35 and Val37 residues.  The binding energies were –14.17 and –14.14 kcal/mol, 
respectively.   Thus, α-cbtx cannot bind to AChBP because some of its binding sites 
are occupied with rediocides.  The template was also employed in the virtual screening 
of over 1990 compounds in NCI diversity set and 39 hits were identified.  The 
potential hits are NCI42258, NCI121865 and NCI134754 which competitively 
displace the antagonist (125I α-bungarotoxin) and the agonist (3H epibatidine) from 
their mutually exclusive binding sites on Lymnaea stagnalis (Ls), Aplysia californica 
(Ac) and Bulinus truncatus (Bt) AChBPs.  In particular, NCI121865 had Kd of 16.26 
nM against Ac and 111 nM and 415 nM against Ls and Bt, respectively.  The results 
from SDS-PAGE found that rediocides neutralized and diminished the α-cbtx band 
intensity.  NCI121865 bound the α-cbtx in crude venom resulting in the increase of the 
α-cbtx band intensity.  NCI42258 and NCI134754 changed some characteristics of the 
α-cbtx and broadened α-cbtx band.  In the presence of AChBP, it was apparent that 
three hits and rediocides bound to both α-cbtx and AChBP.  In vivo, three hits (5 
mg/kg, i.v.) and rediocides (0.5 mg/kg, i.v.) can prolong the survival times of the mice 
when injected 30 minutes before injection of the α-cbtx (3LD50 dose).  Only 
NCI121865 and NCI134754 demonstrated the antivenom action; they can prolong the 
survival time when injected immediately after injection of the α-cbtx.   In clinical 
applications, NCI121865 and NCI134754 would be a very useful potential lead for the 
treatment of snakebite victims.  
 
KEY WORDS : ALPHA-COBRATOXIN / ANTICOBRATOXIN / DOCKING / 

ACETYLCHOLINE / VIRTUAL SCREENING. 
 
170 pp. 




