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In malaria endemic areas, populations are frequently exposed to salivary
components of blood-sucking mosquitoes that could modulate the
immune response of the human host by their immunomodulatory
properties. Consequences on pathogen-specific immune responses are
not well known. Thus, we studied the influence of exposure to the main
mosquitoes on the development of antibody (Ab) responses specific to
Plasmodium antigens acquired during natural infection according to 1/
individual level of exposure to Anopheles bites and 2/ the presence of
other mosquitoes (Aedes and Culex). A study was carried out in Bouaké
(Cote d'lvoire) where entomological data and blood samples from children
(0-14 years) were collected. We evaluated the Ab responses (I9G, 1gG1,
IgG3) to 2 blood-stage antigens of R falciparum (AMA-1, MSP-1) by ELISA.
The individual level of child exposure to Anopheles bites was evaluated

by quantifying specific IgG responses to the Anopheles gSG6-P1 salivary
peptide. Immunological profiles of the anti-Plasmodium Ab responses

in children were different according to the Plasmodium antigens. The
comparison of immunological profiles according to the individual exposure
level to Anopheles bites showed that anti-Plasmodium Ab responses

were higher in children with low exposure level compared to those highly
exposed to Anopheles bites. High and low exposed children to Anopheles
but highly exposed to Culex bites have a low level of anti-Plasmodium
immune responses. These findings suggest that anti-Plasmodium immune
responses are modulated with the level of exposure to Anopheles bites but
also to other hematophagous mosquito species. The immunosuppressive
effect of the saliva of the mosquitoes has been highlighted. The immuno-
modulatory properties of mosquitoes’ saliva on anti-plasmodial immune
responses should be taken into account in epidemiological studies and
especially in vaccine trials.
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A main criterion to identify vaccine candidates against malaria is the
proof that acquired immunity against them is associated with protection
from disease. We aimed to study the protective role of IgG/IgM antibody
responses against 23 pre-erythrocytic and erythrocytic antigens from
Plasmodium falciparum, including members of the EBA and PfRh
families, and novel antigens merely or not previously studied in malaria-
exposed populations (AARP, CyRPA, P41). We measured antibody levels
by Luminex® in plasma from Mozambican children (n=261) who were
monitored from birth until 3 years of age for clinical malaria. Aiming for
a better approach to find correlates of protection against clinical malaria
and overcome heterogeneity in malaria exposure that can confound our
results, we compared classical cox regression models to models estimated
after excluding children unexposed during the follow-up, defined by
clinical and serological data. Also, to measure the antibody direct effect
on the malaria episode, we limited the follow-up time to the time the
specific IgG drop to 25% of their levels at first contact, that ranged from
78 days (PTRAMP) to 550 days (P41). Either excluding the non-exposed
individuals or limiting the follow-up time in the analyses was useful to
avoid antibodies’ associations with higher risk of clinical malaria (which
are exposure markers). Protective associations were found for IgG (and
IgG breadth) at 24 months old (and not at younger ages), although the
antibody levels were not necessarily higher than at younger ages. Together,
these findings show the importance of age in the acquisition of protective
immunity and of either excluding non-exposed population or limiting the
follow-up time according to antibody decay when studying correlates of
protection.
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Antibodies targeting the blood-stage of malaria and variant antigens
expressed on the surface of infected erythrocytes are important indicators
of naturally-acquired immunity against malaria. To identify their role in
development of immunity in infancy, the levels of antibodies against
merozoite surface proteins (MSP1 19kD, MSP2), erythrocyte binding
antigen 175 (EBA175), reticulocyte binding protein homologue 2A (PfRh2),
schizont extract and variant surface antigens for parasite lines E8B, R29,
3D7 overexpressing Var A were measured in plasma from 18 month old
Malawian infants in a randomised controlled trial of nutrient supplements.
Children were actively followed from birth and had malaria testing for
febrile episodes. Of 601 children, 144 experienced malaria episodes
before 18 months. Antibody prevalence was higher in children who had
experienced episodes of clinical malaria, or who were parasitaemic at the
time of sample collection than children with no malaria history. Children
who had experienced clinical malaria were significantly more commonly
seropositive for MSP1, MSP2, schizont extract and E8B parasite-line.
Antibody prevalence did not differ between children having single and
multiple episodes. Antibody levels also differed with history of malaria
episodes or parasitaemia. Children who were parasitaemic at sample
collection had significantly higher levels of antibodies for all the antigens
except PfRh2. Children with malaria episodes had higher antibody levels



