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Estimation of Plasmodium .fakiparum
oocyst survival in
Anopheles arabiensis

DocumentaireORSTOM
Oocysts begin to develop in the vectors of were then counted using mercurochrome
malarial parasites 24-72 h after the vectors stain.
have ingested the infective bloodmeal. Within
The experiment was repeated until there
7-15 days of the bloodmeal, the exact time were results for 19 replicates in each of which
depending on the species of parasite and the at least nine midguts had been examined on
temperature (Garnham, 1988), the oocysts each of days 3 and 8 pbm and a t least one
have matured and release thousands of sporo- oocyst had been observed. The results for
zoites into the haemocoel. The numbers of these 19 replicates are given below, mostly as
Plasmodiuiit falct$arim oocysts found, 3 and 8 means and (S.D.). The blood for each replicate
days post-bloodmeal (pbm), in Aiaopheles ara- came from a different gametocyte carrier
biensis, a major malaria vector in Africa and (mean age = 21.8 years; range = 9-45 years).
part of the An. ganzbiae complex, were investi- The mean density of gametocytes in the 19
gated in the present study.
donors of blood used to produce the results
Carriers of P. falct$aiuin gametocytes were analysed was 197 (235)/p1 blood (range=
identified among naturally infected patients 6-963/p1). The mean number of fully fed
reporting at dispensaries in Dakar, Senegal, in mosquitoes per replicate was 41 (10) and the
September-December 1997, and a sample of mean numbers of midguts examined in each
venous blood was collected (from each of replicate were 11.7 (3.6) on day 3 pbm and
those who consented) into a heparinized Vacu- 17.5 (5.2) on day 8. The maximum numbers
tainer@ (Uecton Dickinson) and immediately of oocysts found in single mosquitoes were
offered to hungry female Aia. a~ahiemis,3-4 13 on day 3 and eight on day 8. Overall,
days after the mosquitoes had emerged from 127 oocysts were counted in the 222 midguts
pupae. The mosquitoes uscd were raised from examined on day 3, and 71 in the 333 checked
larvae collected from market-garden wells in on day 8.
Dakar, and reared in an insectary at 27-29°C
The mean proportions (o/o) of dissected
and 70%-90% relative humidity. The females mosquitoes found to have at least one oocyst
were placed in cups covered by mosquito were 26.7 (15.1) and 8.9 (14.6) on days 3 and
netting, and blood from gametocyte carriers 8, respectively, representing a reduction of
was offered to them, while held at 37”C, using 67% in 5 days ( P = 0.02, by Wilcoxon’s test
a membrane-feeder system. The mosquitoes, on paired groups). There was a poor correkept in the dark, were allowed to feed for lation between the proportions of mosquitoes
15 min and then any that were not fully found positive for oocysts on days 3 and 8
engorged were removed. The engorged mos- (T = 0.30; P = 0.21).
There were similar trends in the numbers
quitoes were maintained without any further
bloodmeals. About one third of those then of oocysts observed. The mean numbers of
surviving were examined on day 3 pbm for oocysts per mosquito were 0.61 (0.79) on day
oocysts. Dissected midguts were stained with 3 and 0.21 (0.39) on day 8, representing a
an anti-Pfs25 monoclonal antibody conjugatéd reduction of 66% in 5 days (Pz0.02; by
to fluoroscein isothiocyanate, so that any Wilcoxon’s test on paired groups). Although
young oocysts could be identified and counted the numbers of oocysts observed per mosquito
under a fluorescence microscope (Gouagna dissected on days 3 and 8 were poorly correet al., 1998). All the surviving._
mosqui&es-lated--(T-= 0.30; / P = 0.22), the -numbers of
were dissected-on day-8-pb%-äñd any oocysts oocysts observed per infected mosquito on
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days 3 and 8, with means of 1.86 (1.61) and
0.98 (1.34), respectively, were strongly linked
(r = 0.53; P = 0.018).
Oocyst survival from day 3 to day 8 pbm
can be estimated as [(proportion of
mosquitoes with oocysts ‘on day 8) X (mean
number of oocysts/mosquito on day 8)]/
[(proportion of mosquitoes with oocysts on
day 3) X (mean number of oocysts/mosquito
on day 3)] = 0.115 (i.e. about one oocyst out
of nine survived from day 3 to day 8).
In comparable experiments carried out
in Cameroon, Gouagna et al. (1998) observed
a much higher parasite survival, of 0.78
between days 2 and 7 pbm, using P.
faleiparuni in An. gnnzbiae S.S. The apparently
better survival of P. faleiparum in An.
gainbiae S.S. than in An. arabiensis is of
interest for two reasons. Firstly, it may help
explain why the sporozoite indices observed
in An. gambiae S.S. in Senegalese villages
are higher than those in sympatric An.
arabiensis, even when the two species present
similar anthropophilic and parous rates
(Lemasson et al., 1997; Diatta et al., 1998).
Secondly, it implies that young oocysts are
potentially a better indicator of infectivity,
compared with mature oocysts, when
transmission-blocking immunity is to be
determined.
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