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An understanding of the natural immune responses to potential vaccine candidates is important to
unravel underlying immune mechanisms and to gain insights into vaccine development. The

objective of this study was to identify the correlation between antibody levels and the specific
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antibody isotypes in combination and the degree of protection in vivo in naturally exposed
humans, with the aim of developing in vivo correlates of protection against the blood stages of

vivax malaria.

Recombinant proteins, p42, pl9 and PV66/AMA-1 representing native Merozoite Surface
Proteinl and Apical Merﬁbrane Antigen-1 of Plasmodium vivax, were used in an indirect
microplate ELISA to assess the total immunoglobulin (IgG and IgM) responses and titers of
patients with acute P. vivax malariali’infections (and at convalescence where bossible) from two

malaria endemic areas of the island, Anuradhapura and Kataragama and from a non-endemic area

Colombo.

The proportion of responders for p42 was significantly higher (P<0.05) than that for pl9 and
PV66/AMA-1 while there was no such difference between p19 and PV66/AMA-1 (P>0.05), in
each test area, No significant differences were apparent (P>0.05) among responding proportions,
magnitude of total antibody levels and antibody titers to p42, p19 and PV66/AMA-1, between the:
two endemic areas or between endemic and non-endemic areas. Thus, all three-vaccine
candidates appear to be immunogenic in nature with p42 being more immunogenic than the other
two proteins. The total antibody response to p42 and p19 in cohorts of acute and convalescent
sera of P.vivax patients decline significantly during the 4% week after treatment in both
Anuradhapura and Colombo. PV66/AMA-1 appears to be immunogenic during natural vivax
malaria infections where antibody responses increase with exposure and are sustained during the

first month of convalescence following treatment.

Sera from patients screened positive to anti-PV66/AMAL1, anti-p19 and anti-p42 antibodies, were

randomly selected from the three test areas and assessed for IgM, and 1gG isotypes against the
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three antigens using an antibody sandwich ELISA. Significant differences were apparent between
endemic and non-endemic residents for IgM subclass specific antibody prevalence and levels for
p19 and PV66/AMAL (P<0.05). Differences were apparent for anti-p42 IgM antibody prevalence
between Anuradhapura and Colombo only (P<0.05). The responses to different IgG isotypes for
all three antigens indicated thatl among the four isotyps evaluated, marked cytophilic IgG1l

responses compared to the other 1gG isotypes were apparent in individuals of all three-test areas.

When data was analyzed using Best Subset Regression Analysis for the development of in vivo
correlates of protection, R squared values obtgined indicated that the associations between
antibody parameters and host factors were not sufficiently strong to fit this data into a realistic
model. Therefore, bivariate correlations were used to establish associations between antibody
parameters and host factors. Antibody parameters to all three recombinant proteins were

independent of age of patients in all test areas.

Total antibody levels and titers in residents of the two endemic areas for p42 and p19 confer

positive correlation with parasitaemia (P<0.05), which may reflect a current infection rather than

protection.

In Anuradhapura, a positive correlation (P<0.05) with both anti-p42 and anti-p19 antibody levels
existed up to four past infections and a negative gerréiation was apparent thereafter for p19 only.
However, for Kataragama a negative correlation (P<0.05) for both p42 and p19 were established
for total antibody levels and titers in patients with 2-10 past malaria infectioné. This was
reiterated for their IgG1 and 1gG3 isotype levels by showing a positive correlation up to six past
infections and IgGl levels declining thereafter. For PV66/AMA-1, considering total antibody

levels a positive trend was evident between responding proportions and exposure up to five past
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malaria infections in all three-test pupulations. However, both endemic areas showed a decrease
of anti-PV66/AMAI IgGl1 levels with increasing exposure to malaria. Therefore, under unstable
malaria conditions prevalent in the endemic areas of the island, it is apparent that with increasing
exposure to malaria, the isotype switch from IgM towards the functionally important cytophilic
IgG isotypes, IgGl and IgG3, is more prominent in pl9 and PV66/AMAL. Neither was this
antibody switch apparent in non-endemic residents for these two antigens nor for p42 in the three
test populations. Based on the results of this study, the only host factor that showed considerable
association with either total or subclass specific antibody responses was the previous exposure to
malaria, implying that this host factor may be considered as an in vivo correlate of protection for

asexual immunity in Plasmodium vivax malaria under prevailing “unstable” malaria conditions in

Srt Lanka.

Therefore, in order to confirm that previous exposure to malaria is indeed an in vivo correlate of
protection to Plasmodium vivax asexual immunity in Sri Lanka, it is imperative to conduct a
longitudinal study on the precise dynamics of the antibody response based on the three vaccine

candidates used in the present study.
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