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Behaviour of the miracidia of an Iraqi strain of Schistosoma haematobium
N. WAJI 1

The miracidia of Schistosoma mansoni have been
shown to exhibit a negative geotaxis and a positive
phototaxis (Chernin & Dunavan, 1962) and those of
S. japonicum are also positively phototactic (Taka-
hashi et al., 1961) and negatively geotactic (Ingals et
al., 1949). As a result the miracidia of these species
rise to the surface layers of the water where, in many
areas, the snail hosts are most abundant.
Wright (1962, 1966) reported, however, that mira-

cidia of S. haematobium hatched from a urine
sample failed to rise more than a few centimetres
from the bottom of the hatching vessel. These larvae
proved to be infective to appropriate snail hosts and
the same behaviour was noted after passage through
hamsters in the laboratory. It was suggested that this
aberrant behaviour had arisen in response to selec-
tion in places where the snail hosts were more
abundant in deeper water and the usual responses
would have had less survival value. The source of
this material was a student from Iraq who reported
for treatment in London, England; the precise origin
of his infection was not known. Shiff (1969) investi-
gated the miracidia of S. haenatobium (Rhodesian
strain), and the intermediate host Bulinus globosus,
and suggested that the miracidia were positively
geotactic and negatively phototactic.
During the course of routine work in this labora-

tory, it was noted that the miracidia of S. haemato-
bium rarely rose from the bottom of the container in
which they hatched. The following experiments were
therefore designed to investigate the geotactic res-
ponse of miracidia of an Iraqi strain of this species.

Materials and methods

Geotaxis was assessed indirectly from the fre-
quency of infection of 8-week-old laboratory-bred
snails kept in wire baskets, suspended by means of
nylon thread at the top, middle, and bottom of a
vertical glass tube (100 cm long and 15 cm diameter)
filled with water. The tube was kept under uniform
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illumination and 50 snails were confined in each of
the three baskets in 4 experiments.

In the first three experiments 30 newly hatched
miracidia per snail were introduced with a long
pipette at the top, middle or bottom of the tube. In
the fourth experiment an unknown number of eggs
were introduced at the bottom of the tube. The
snails were exposed to the miracidia for 24 hours,
and were then transferred to maintenance aquaria
where they were kept under observation for signs of
infection.

In another set of experiments the influence of
decoy snails, placed in the middle wire baskets, was
studied. The wire basket at the bottom of the tube
contained 45 target snails (Bulinus truncatus) and 30
miracidia per snail were introduced at the water
surface. The decoy snails used were Bulinus truncatus
(Moroccan strain), Biomphalaria glabrata (Brazilian
strain), Biomphalaria alexandrina (Egyptian strain),
Lymnea sp., and Physa sp. (from Iraq): each of these
species was used in separate experiments.
The miracidia used in all the experiments were

hatched from urine specimens from schoolchildren
in Taji village near Baghdad.

Results

Table 1 shows the rate of infection of snails kept
in wire baskets at different depths in the vertical
glass tube. The table shows that when the miracidia
were introduced at the top, only 24% of the surviv-
ing snails from the upper basket were infected, while
56% of the surviving snails in the middle basket and
78% of the snails in the lower basket were infected.
The positive geotaxis of miracidia of the Iraqi strain
of S. haematobium was also clearly demonstrated
when the miracidia were introduced into the middle
or bottom of the tube and when eggs were introduced
at the bottom of the tube.
The effect of decoy snails on the infection of the

B. truncatus target snails with miracidia of S. haema-
tobium is shown in Table 2. There was no significant
reduction in the percentage of infected target snails
when the decoy snails used were B. glabrata (Brazil),
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Table 1. Infection of B. truncatus suspended at different levels in a vertical glass
cylinder by miracidia of Schistosoma haematobium

Position Level 1 No. of snails I No. of snails No. of snails F Percentage
of snails ofmiracidia exposed surviving infected infection

top surface 50 39 9 24
middle 50 25 14 56
bottom 50 37 29 78

top middle 50 42 9 21.5
middle 50 33 19 57
bottom 50 29 24 82

top bottom 50 44 0 0
middle 50 41 15 36.5
bottom 50 32 29 93.7

top 45 32 3 9
middle eggs at the 45 29 12 41
bottom bottom 45 29 26 89.5

Table 2. Effect of decoy snails on infection rates

Target snails (B. truncatus)
Decoy snails No. No. No. Percentage

exposed surviving infected infection

none 45 41 38 92

B. truncatus 45 39 27 69
(Morocco)

B. glabrata (Brazil) 45 37 33 89

B. alexandrina 45 44 37 84
(Egypt)
Lymnea sp. 45 40 36 90
(Iraq)
Physe sp. 45 37 31 83
(Iraq)

Physa sp. (Iraq), B. alexandrina (Egypt), or Lym-
nea sp. (Iraq). The only decoy snail that caused a

significant reduction in the number of infected target
snails was B. truncatus (Morocco).

Discussion
These results leave no doubt that the miracidia of

S. haematobium from the Taji region in Iraq have a

tendency towards positive geotaxis. In all the experi-
ments the highest infection rates were always in
snails at the bottom of the tube. The only comparable
study on S. haematobium is that by Shiff (1969) with
a Rhodesian strain ofthe parasite. Shiff's experiments

were conducted in an artificial pool in the open and
in his results the highest infection rates were obtained
from snails confined at the bottom (at a depth of
46 cm) in the shade, thus suggesting that the mira-
cidia in his strain were not only positively geotactic
but also negatively phototactic. Although little ex-
perimental evidence was available it had previously
been assumed that the initial responses of miracidia
of strains of S. haematobium would be more like
those recorded for S. mansoni. It is important that
miracidial behaviour should be studied in detail in
many areas and that the results be related to the
ecology of the snail hosts. Although precise data on
the distribution of aquatic snails by depth are not
easy to obtain, general observations on B. truncatus
in the Summer region of Iraq suggest that the snails
are definitely more abundant in deeper water than
they are near the surface.

It is interesting that the experiments involving
decoy snails did not show any appreciable protection
of the target snails except when the Moroccan strain
of B. truncatus was used as a decoy. These results are
in contrast to those of Chernin (1968) who found
that various species of snail could act as decoys and
afford some protection to Biomphalaria glabrata
against miracidia of S. mansoni. Several authors
have shown that miracidia of S. mansoni will pene-
trate a wide variety of snails (Barbosa, 1960; Sudds,
1960; Richards, 1963) but the present evidence sug-
gests that the miracidia of S. haematobium may be
more selective.
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The strain of S. haematobium from the Summer
region of Iraq does not develop in the Moroccan
strain of B. truncatus (Wajdi, unpublished data).
Sectioning of these snails after exposure to miracidia
has failed to show any penetrated larvae and it is
possible that they protect the target snails as a result
of some of the miracidia becoming exhausted in their
attempts to enter the non-susceptible Bulinus.
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Effect of four different types of single-dose treatment
with chloroquine and with chloroquine and pyrimethamine
on Plasmodium falciparum infections in a semi-immune population
in northern Nigeria
R. KUSNECOV,1 J. STOREY 2 & P. LIETAERT 2

Single-dose treatment of malaria is often employed
in tropical Africa for reducing morbidity and
mortality. However, the drugs employed are subject
to local availability, the dosages used for attaining
these aims differ from country to country,3 and seldom
have preliminary trials been carried out under local
conditions to evaluate the therapeutic values of these
drugs and dosages in the different age groups of the
population.
The present trial was undertaken in a savanna area

of northern Nigeria where malaria was hyperen-
demic, to assess the response of Plasmodium falci-
parum infection to four types ofsingle-dose treatment,
with chloroquine alone or with chloroquine and
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pyrimethamine, that are currently employed or
might be used in the treatment of a semi-immune
African population.

As, in this area, there was virtually no transmission
during the time of the trial, it was also possible to
assess the suppressive, as well as the apparent
" radical cure " effect obtained after the single-dose
treatment. In this context, " radical cure " means
that there was no reappearance of P. falciparum
trophozoites in the peripheral blood after the initial
clearance following treatment and up to day 60. All
previous field trials on the effects of single-dose treat-
ment, with the exception of those of Clyde (1961),
were carried out in areas where the risk of reinfection
was constant and therefore only the initial response
of the infection to treatment could be assessed with
certainty.

Methods

Selection of area and villages. The villages of
Koda, Fakuwa, and Tama, with a total population
of 1935, situated in the driest part of the savanna


