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Antibodies to Anopheles midgut reduce vector 
competence for Plasmodium vivax malaria 
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Abs t r ac t . Anopheles tessellatus mosquitoes ingested Plasmodium vivax ga-
metocytes in human erythrocytes suspended in rabbit sera with and without 
anti-mosquito midgut antibodies. When the mosquito bloodmeal contained 
anti-midgut antibodies, fewer oocysts of P.vivax developed on the mosquito 
midgut and the proportion of mosquitoes becoming infected was significantly 
reduced. Complement inactivated serum also reduced the infection rate and 
load. A second bloodmeal containing anti-midgut antibodies, given 48 or 72 h 
later, did not enhance the transmission-blocking effect. IgG purified from anti-
midgut sera was shown to mediate the transmission-blocking effect. 
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I n t r o d u c t i o n 

Male and female gametocytes of malaria parasites, Plas­
modium spp., infect vector mosquitoes when ingested in 
a bloodmeal. Gamete formation and fertilization occur in 
the lumen of the mosquito midgut. The resulting motile 
ookinetes traverse the single layer of epithelial cells of 
the midgut and lodge beneath the basal lamina, on the 
haemocoel side, to become oocysts. Sporozoites produced 
within oocysts migrate to the salivary glands in order to 
infect a vertebrate host when the mosquito bites. 

The development of malaria parasites within their 
mosquito vector is closely linked to mosquito physiology. 
For example, exflagellation of the male gametocyte of the 
avian malaria parasite P.gallinaceum Brumpt is stimulated 
by a mosquito factor (Nijhout, 1979); the level of trypsin 
in the midgut of Aedes aegypti L. influences the number of 
P.gallinaceum oocysts produced (Gass, 1979) and the 
production of chitinase in P.gallinaceum ookinetes is linked 
to the need to digest the peritrophic membrane formed 
around a bloodmeal (Huber et al., 1991). It has been 
postulated that an epithelial cell receptor for ookinetes 
facilitates their movement across the midgut (Ramasamy 
& Ramasamy, 1990). Surface receptors in specific areas of 
the salivary glands of Ae.aegypti have also been reported 
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to govern the invasion of P.gallinaceum sporozoites to 
particular lobes of the glands (Perrone et al., 1986). 

Cellular and humoral responses to arthropod vector 
antigens also modulate the transmission of pathogens. For 
example, ingestion of anti-mosquito sera in an infective 
bloodmeal inhibits the infectivity of arboviruses (Ramasamy 
et al., 1990) and the murine malaria parasite P.berghei 
Vincke (Ramasamy & Ramasamy, 1990; Schriefer et al., 
1993) to vector mosquitoes. Ingestion of anti-mosquito anti­
bodies also reduced the longevity (Alger & Cabrera, 1972), 
and the fecundity of anopheline mosquitoes (Ramasamy 
et al., 1992; Srikrishnaraj et al., 1993). 

In preliminary experiments with the human malaria 
parasite Plasmodium vivax Grassi human malaria and the 
mosquito Anopheles tessellatus Theobald, a natural vector 
in Sri Lanka (Mendis et al., 1990), we found that fewer 
oocysts developed when the mosquitoes ingested infective 
P.vivax gametocytes in a bloodmeal carrying mosquito 
antisera (Ramasamy et al., 1993). We show here that 
ingestion of IgG antibodies to the mosquito midgut reduces 
the infectivity of P. vivax to An.tessellatus in a complement 
independent manner. 

M a t e r i a l s a n d M e t h o d s 

Mosquito colony and antisera. A colony of An. tessellatus 
was maintained in the laboratory at 28 ± 1°C and 80% r.h. 
(Ramasamy et al., 1992). Polyclonal antibodies to midgut 
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