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.. The elTects on malaria, parasite growth of antisense and sense oligodeoxynucleoside phosphorothioates based on a 
merozoite surface protein (nRNA-was examined. Specific anlisense effects of the oligonucleotides could n o t . b e 
demonstrated over three cycles of schizogony or when added as a complex with cationic liposomes. Antisense and 
sense oligonucleotides however, inhibit merozoite invasion of red blood cells at similar concentrations to dextran 
sulphate, a polyanion, as determined by microscopy and ['MJliypoxanlhine incorporation into DNA. Neutralisation 
of the negative charge on the oligonucleotides by binding to cationic lipid liposomes, prevented the inhibition of 
merozoite invasion. We postulate that oligonucleotides because of their polyanioiiic nature interfere with the binding 
of merozoiles lo receptors on red blood cells and (hat polyanions may be useful in malaria therapy. © 1998 Elsevier 
Science Ltd. All rights reserved. 
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1. Introduction 

Block ing specific gene express ion with an t i -

sense o l i g o d e o x y n u c l e o t i d e s ( O D N s ) offers a new 

a p p r o a c h (o t r ea t ing m a n y diseases [1] inc lud ing 

Abbreviations: DOTAP, /V-[l-(2,3-n clioleoyloxy) propyl]-
/V,/V,/V-(lrinie(hylammonium) methyl sulphate; MSA-2, 45 
kDa nicrozoile surface antigen; ODN, oligodeoxynucleollcle; 
ODN-S, oligodeoxynucleoside phosphorolhioale; Rbc, red 
blood cells. 
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m a l a r i a , w h e r e res i s tance to c o m m o n l y used su l -
p h o n a m i d e s , d i h y d r o f o l a t e r educ t a se . i n h i b i t o r s , 
a n d 4 - a m i n o q u i n o I i n e s is n o w w i d e s p r e a d . 
Specific an l i sense effects wi th ' o l i gonuc l eos ide 
p h o s p h o d i e s l e r s a n d p h o s p h o r o t h i o a t e s ( O D N - S ) 
based on d i h y d r o f o l a t e r e d u c l a s e - t h y m i d y l a t e 
s y n t h a s e ( D H F R - T S ) [2 ,3 ] , and a 185 k D a m e r o ­
zoi te sur face p ro te in t e rmed M S A - 1 [2] h a v e 
been r e p o r t e d in the h u m a n m a l a r i a pa r a s i t e 
Plasmodium falciparum. T w o o t h e r s tud ies wi th 
O D N s based on D H F R - T S s h o w e d non-speci f ic 
i nh ib i t i on o f p a r a s i t e g r o w t h [4 ,5] , Sial ic acid 
res idues on rbc m e m b r a n e s serve as l igands for 
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