
and group 2 comprising 3 monkeys received alum alone.  Four doses of immunization 
were given intramuscularly at 0,1,3 and 4 month intervals. After immunization, the anti-
MSP inv antibody titres of immunized animals reached 2.8x104.  All animals were given 
a homologous Pcc challenge infection one month after the last dose of immunization.  
One of the four immunized animals was completely protected while the other 3 animals 
showed low patent parasitaemia, resulting in an overall partially protective effect 
9p=0.02). immunization with alum did not result in strerile immunity, as seen with 
Freunds, where antibody titres range from 106-107 . 
 
Following treatment, the animals were given a second heterologous, blood-stage 
challenge infection of P. cynomolgi Gombak, (PcG) for months after the first challenge 
infection.  Sequence analysis of  (PcG) DNA revealed a single amino acid change 
fiffering from that of Pcc.  The substitution which occurs at the nt 207 position in the C-
terminal 19-kDa sequence changes the amino acid glutamate into lysine.  Statistically 
significant partial protection was observed in the immunized animals (p=0.04), despite 
having lower titre of antibodies (3.3x103) at the time of re-challenge.  Together with 
sequence data, this documents the ability of recombinant MSP1inv to protect against a 
heterologous infection. 
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Sporozoite-induced Plasmodium cynomolgi ceylonensis malarial infections in toque 
monkeys; a natural challenge system for evaluation of vaccine efficacy 
 
Asexual blood stage (ABS) vaccine candidates against malaria are generally evaluated 
by protection against a challenge infection with ABS parasites.  We have tested the ABS 
vaccine candidate based on MSP1p19, in the Plasmodium cynomolgi-toque monkey 
(Macaca sinica) host-parasite system, which is highly analogous to P. vivax in humans. 
Protective efficacy was evaluated by challenging immunized animals with ABS parasites 
of P.cynomolgi (trophozoite-induced infections).  In the present study, we explored the 
possibility fo using a natural parasite challenge;  sporozoite inoculation through 
infectious mosquito bites.  Plasmodium cynomolgi ceylonensis  infections were induced in 
malaria naïve toque monkeys, via infectious Anopheles tessellates mosquite bites 
(sporozoiute-induced infections).  Eight and two animals were infected by 3-10 and 66 
infectious mosquito  bites respectively.  They were monitored fo rpatent infections for 19 
days, by microscopic examination of giemsa-stained, thick and thin blood films.  The 
animals became patent in 9-12 days, and showed a peak parasitaemia of 0.24*/2.17 
(geometric mean*/STD).  The number of infectious bites showed no correlation with the 
pre-patent period, course of parasitaemia, peak parasitaemia or day of peak 
parasitaemia. 
 
Sporozoite-induced infections in the eight monkeys were compared with 
trophozoiteinduced infections in another eight animals.  In the sporozoite-induced 
infections, parasitaemias from day eight were considered for comparison , allowing 
seven days for preerythrocytic development.  The peak parasitaemia in trophozoite-
induced infections was significantly higher (1.63*/1.84) than that of sporozoite-induced 



infections (p=0.0050, as was the course of parasitaemia (=0.002).  No significant 
difference was observed in the day of peak parasitaemia.  This indicates that the ABS 
challenge system may have represented an unnatural, highly stringent mode of 
evaluation in previous immunization trials, and suggests the protective efficacy would 
have been different if tested against a natural challenge system. 
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Characterisation of parasite factor(s) which mediate paroxysms in Plasmodium vivax 
infections 
 
P. vivax infections are characterised by clinical paroxysms, which are episodes of fever 
with chills and rigors.  Plasma collected during paroxysms (PP) was shown to cause 
aggregation of white blood cells in in vitro cultures.  This phenomenon is used as an 
assay to study disease-mediating factors in P. vivax infections. 
 
Present study describes the preliminary characterization of  the disease - mediating 
parasite factor(s).  PP collected from 6 P. vivax patients were pre-treated by (I) heating at 
60Co , 80Co and 100Cofor 5 minutes (ii) filtration (0.45 µm filters ) iii centrifugation 
(180000 xg for 15 minutes) and then tested on cell aggregation assay.  Percentage 
Relative Aggregation Index (% RAI) was calculated for each sample. 
 
AI (Aggregation Index0 
 = [Total no.of white blood cells/No.of cell clumps+ no. of single cells)]-1 
%RAI = ( AI of test sample /AI of PP)x 100 
 
There was a marked reduction of PP - induced cell aggregation following heating at or 
above 80 Co [% RAI (at 100 Co) = 13.51±P<0.05).  The effect was restored by the addition 
of cytokines to heat inactivated PP(%RAI=119.58 ±34.53,P<0.05).  However no such 
effect was seen when parasite extract was added (%RAI=42.31±7.84, P>0.05). Filtration 
of PP also reduced the cell inducing ability of PP (% RAI= 44.21±14.92,P<0.050 High-
speed centrifugation resulted in the formation of two distinct layers with a thin milky 
layer at the top.  Reconstitution with cytokunes and parasite extracts indicated that 
cytokines are in the bottom layer while the parasite factors were concentrated at the 
top,which was rich in lipids (Sudan III test). 
 
It is concluded that active parasite factor(s) in PP are heat stable, large molecules 
(>0.45µm) that are likely to be lipid in nature. 
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Oral hypoglycaemic effect of Ipomoea aquatica in maturity-onset diabetics 
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	Cryptosportidium parvum  is an enteric protozoan parasite responsible for diarrhoea in children, neonates of animals and immunodeficient hosts.  In Sri Lanka, Cryptosporidium oocysts have been demonstrated in the faeces of diarrhoeic children.  Recently,
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