
Oreochromis mossambicus and Oreochromis niloticus within 10 minutes, Danio 
malabaricus within 30 minutes, and Rasbora daniconius and Aplocheilus dayi within 
01 hour. Oreochromis mossambicus, Oreochromis niloticus, Poecilia reticulata and 
Danio malabaricus showed very high larvivorous potential. Rasbora daniconious and 
Aplocheilus dayi also showed high larvivorous potential. Field trials are to be carried 
out to determine their larvivorous activity under field conditions.  
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PROTECTION AGAINST DIETHYLNITROSAMINE (DEN) INDUCED 
HEPATOCARCINOGENESIS IN RATS BY AN INDIGENOUS HERBAL REMEDY  
 

The effects of a decoction comprised of Nigella sativa, Hemidesmus indicus and 
Smilax glabra on Diethylnitrosamine (DEN) induced hepatocarcino-genesis were 
examined in male Wistar rats using the medium term bioassay system of Ito (1988), 
based on the 2–step model of hepatocarcinogenesis.  
  
Male Wistar rats (n= 40, 8 weeks of age) were randomly divided into 4 groups (test 1, 
test 2, control 1 and control 2). Test 1, test 2 and control 1 were injected with DEN (200 
mg/kg, i.p.) to initiate hepatocarcinogenesis. The decoction was administered orally 
to test 1 and test 2 at doses of 4 g/kg/day and 6 g/kg/day for 8 weeks represents the 
weight for weight basis to human therapeutic dose. Control 1 was fed with distilled 
water and control 2 was given only decoction dose 2 for 8 weeks. All the 4 groups 
were subjected to partial hepatectomy to promote carcinogenesis in the 3rd week. 
Carcinogenic potential was scored by comparing the number of Glutathione S- 
transferase P form (GST-P) positive cells and staining intensity of the induced GST-P 
positive foci in the liver of test groups with those of control 1. Treatment with 
decoction dose 1 and 2 reduced significantly the number of cells (71.46% and 83.86% 
reduction respectively, P< 0.001 in both cases) and staining intensity (very strongly 
stained foci reduced by 100% in both groups, strongly stained foci reduced by 90% 
and 100% respectively) when compared with rats receiving distilled water (control1). 
GST-P positive foci were not evident in control 2 rats indicating that decoction itself 
does not induce GST-P foci.  
  
These results provide strong supportive evidence for the anti hepatocarcinogenic 
activity of the decoction comprised of N. sativa, H. indicus and S. glagra.  
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GENETIC VARIATION IN THE C-TERMINAL MEROZOITE SURFACE PROTEIN 1 OF 
PLASMODIUM: A LEADING MALARIA VACCINE CANDIDATE  
 

C-terminal processing fragments of P. falciparum Merozoite Surface Protein 1 
(MSP1), p42 and p19, are major targets of vaccine development. Allelic variation in 



MSP1 is principally dimorphic and sequences from MAD20 from Papua New 
Guinea, and K1 from Thailand, strains serve as representative types for the two 
dimorphs. In order to design optimal MSP1p19 and/or MSP1p42 based vaccine 
candidates with limited polymorphism, the extent of allelic diversity in different 
malaria endemic areas needs to be properly evaluated. In the present study, we have 
investigated the sequence variation in P. falciparum MSP1 C-terminal 42 kDa region 
(spanning blocks 15-17) in 21 natural isolates from Kataragama in Sri Lanka and in 
18 isolates from Ndiop in Senegal. Of the 21 parasite isolates from Kataragama, there 
were 12 and 18 MAD20 and K1 prototypes respectively, with 9 isolates showing 
mixed infection with both MAD20 and K1 prototypes. PCR analysis of the 18 
parasite isolates from Ndiop, revealed that all 18 isolates were of MAD20 origin and 
4 of these isolates were positive for both prototypic alleles. The 30 MAD20 prototype 
sequences from both Kataragama and Ndiop, consisted of 14 different genotypes 
showing polymorphism at a total of 18 amino acid residue positions. In contrast, the 
22 K1 prototype isolates from both Kataragama and Ndiop, consisted of only 2 
different genotypes, showing polymorphism at a total of 2 amino acid residue 
positions. The 52 nucleotide and deduced amino acid sequences from Kataragama 
and Ndiop, encoding the MSP1p19 domain were highly conserved, with amino acid 
variations at only four positions. The most highly represented sequence variant was 
the prototype Q-KNG-L, found in all 22 K1 types, as well as in 3 of 12, and 17 of 18 
MAD20 sequences from Sri Lanka and Senegal respectively. In addition, there were 
8 E-TSR-L prototypes, and 1 of the more rare (but found also in isolates of Indian 
origin) E-TSG-L type in Sri Lanka, and 1 E-KNG-L type in Ndiop. No sequences 
with the relatively rare F, replacing L, in the fifth position were observed in these 
samples. Together these data suggest that the PfMSP1p42 protein in particular is 
under immune pressure, and that the long term effectiveness of a vaccine based on 
this antigen would be likely to be limited. In contrast the PfMSP1p19 shows 
considerably greater conservation, probably due to restraints imposed by its 
structural requirements.  
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BREEDING CHARACTERISTICS OF ANOPHELINES IN KATARAGAMA: A TYPICAL 
MALARIA ENDEMIC AREA IN SRI LANKA  
 

 
 
A study on anopheline breeding in Kataragama, a typical malaria endemic area in Sri 
Lanka was carried out during a period of 17 months from August 2000 to December 
2001. Weekly larval surveys were done to characterize the breeding habitats of 
anophelines and to study their seasonal abundance with respect to the rainfall. Out of 
a total number of 20,923 immature anopheline (larvae & pupae) collected, An. varuna 
contributed the maximum (37%) An. culicifacies (27%), An. subpictus (17%) An. 
vagus (9%), An. tessellatus (0.5%) and An. annularis (0.1%). Remaining anopheline 


