
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 



fauna i.e. An. hyrcanus group, An. barbirostris, An. pallidus and An. jamseii 
contributed 5%, 2%, 1% and 0.5% respectively. Sixty three percent of An. varuna was 
collected from river margins, 15% from river bed pools and 14% from streams & 
stream bed pools indicating that they were the main breeding sites. An. culicifacies 
the known, proven principle malaria vector in the country was found extensively 
breeding in river margins (26%,) river bed pools (26%) and in rock pools (23%). 
During dry period, their prevalence was high in river bed pools (38%), river margins 
(36%) and rock pools (22%) and during wet season they preferred to breed in rock 
pools (25%), mud pools (22%) and streams (20%). An. subpictus and An. vagus 
preferred to breed in temporary mud pools (50% & 47% respectively) and in rock 
pools (8% & 15% respectively) which are mainly found during wet season and also in 
river bed pools (11% & 8% respectively) during dry period. In this study we found 
that small water collections formed in paddy fields during wet seasons provided 
suitable breeding ground for An. hyrcanus group. Stream bed pools that occurred 
during dry period in this locality was the main breeding habitat for An barbirostris. 
Three species of secondary vectors of human malaria in Sri Lanka viz.; An. annularis, 
An. jamseii, and An. pallidus were found to breed in small numbers and they were 
mainly recorded from irrigation tank margins during wet season.  
 
This study shows that river and stream system and also temporary water collections 
in this locality are important for breeding of anopheline vectors of malaria and that 
rainfall influence their seasonal prevalence. Such information would be important for 
the implementation of suitable vector control measures at appropriate time.  
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IS THERE A CORRELATION OF SERUM ZINC LEVEL WITH FASTING BLOOD 
SUGAR VALUE IN DIABETICS AND NORMAL SUBJECTS  
 

Zinc is an essential element for plant and animal life. In human body, zinc is an 
essential and integral part of the insulin molecule during its storage in the β-islet 
cell. In the β-cells, insulin (and also proinsulin) combines with zinc to form 
complexes. But once released as a hormone, it need not have zinc bound to it. 
According to some studies the concentration of zinc in serum is (700-1250) µg/ dm3 
in normal subjects. Zinc deficiency is associated with many conditions including 
hyperglycemia. Diabetes mellitus is a common health problem in Sri Lanka. In this 
study relationship between serum zinc level and fasting serum glucose level in Sri 
Lankan urban diabetic subjects was investigated. Serum zinc level in non-diabetic 
subject was studied for comparative purposes.  
Forty seven healthy volunteers in the age group 20-65 years and forty seven patients 
in the same age group were selected at random. Serum glucose was estimated by 
enzymatic method. Serum zinc level was analyzed by flame atomic absorption 
spectrometry. Special care was taken to avoid contamination. Results were 


