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Differences in Plasmodium malariae Prevalence in Uganda

by E. ONORI, WHO Malariologist, Uganda Pre-eradication Programme

Considerable attention has been paid in recent
years, in Uganda, to the prevalence of Plasmodium
malariae in the country, and to a possibility of its etio-
logical connexion with idiopathic splenomegaly. This
syndrome consists of an enlargement of the spleen,
dilatation and lymphocytic infiltration of the liver
sinusoids a, b, c and an unusually high antibody
titre d in the absence of any known etiology. The
suggestion that the syndrome may be due to an
abnormal immune response to chronic infection
with P. malariae e seemed to be supported by the
high prevalence of P. malariae reported by Jelliffe
et al. in Karamoja,f' g by Price & Lewthwaite in
Kampala,h and by the relatively high number of
idiopathic splenomegalies found at Moroto, admin-
istrative centre of the district.i In a survey carried
out in January 1962, Jelliffe f, g found that the preva-
lence rate of P. malariae among 320 children aged
0-4 years in the Karamojong tribe at Moroto
was 92.2%. During the same period 194 blood
film examinations in children and adults at Kaabong
(northern Karamoja) and Amudat (southern Kara-
moja) again revealed a high prevalence rate of
P. malariae (80.4%) J but this was not confirmed
in successive surveys. More recently k a survey
carried out in 1964 in the county of Mukono
on 1577 subjects aged 0-50 years showed the follow-
ing prevalence rates among 250% of the positive
cases of malaria: P. falciparum, 53.40%; P. malariae,
alone, 33.70%; mixed, 12.80%. In the 2-3 years and
> 50-years age-groups, positive tests for P. malariae
alone were 47.4% and 75 % respectively.
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From January 1964 to December 1966 country-
wide malariometric surveys were conducted by the
malaria pre-eradication programme in the eastern,
western and northern regions of Uganda. In Kara-
moja district surveys' were made during the wet
(May-July 1965) and dry (February 1966) seasons.
In May-July 1965 the study was conducted on dif-
ferent age-groups in seven localities of the district
and on school-age children in 15 schools. In Febru-
ary 1966 the survey was repeated among different age-
groups of the population in the seven localities
where spleen and blood examinations had been
carried out during the previous rainy season. In
order to have a fair coverage of the whole district
localities and schools were selected from the most
populated permanent settlements. 3292 and 2310
blood films were examined during the wet and dry
seasons respectively. The results showed that P. fal-
ciparuin was the most prevalent species, accounting
for 85.3 % and 79.9% of all infections in May-
June 1965 and February 1966 respectively. P. mala-
riae came second, with 14.4% and 19.8%, followed
by P. vivax with 0.2% and 0.30% and P. ovale
with 0.1 0% and 0. The prevalence rate for P. malariae
among the 0-4-year age-group was 19.2% in the
wet season and 23.9% in the dry season, the highest
prevalence rate (32.70%) being encountered in Feb-
ruary 1966 among children 2-4 years old. In Febru-
ary 1966, 160 children aged 0-4 years were also
examined at Moroto by the malaria pre-eradication
team. The results showed 22 infections (13.8%), of
which 18 were due to P. falciparum (75.0%) and
only 6 to P. malariae (25.0 .).

Apparently these figures are at variance with the
Jelliffe report. It is difficult to explain the reasons
for this remarkable difference. It may be that in
January 1962 both Jelliffe and Wilks encountered
very unusual foci of P. malariae-a situation that
successive surveys could not confirm, and which
would suggest that their findings were exceptional
and of limited epidemiological significance. Accord-
ing to the results of the malariometric surveys
carried out by the malaria pre-eradication team it
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would appear that-when the results of the wet and
dry season surveys are considered for different age-
groups-the prevalence rate of P. malariae in
Karamoja district may vary between 14.4% and
19.8%. Figures for the 0-4-year age-groups varied

between 19.2% and 23.9%. It must be admitted
that the prevalence rate of P. malariae infection in
Karamoja district was one of the highest recorded
in the malariometric surveys carried out in fourteen
districts in Uganda.

The Effect of Protein Sources and of the Frequency of Egg Collection
on Egg Production by the Housefly (Musca domestica L.)

by E. SHIPP, Senior Lecturer, and A. W. OSBORN, Ph.D. Research Student,
School of Biological Sciences, University of New South Wales, Kensington, Australia

An efficient and therefore economical method of
rearing the housefly, Musca domestica L., is of impor-
tance for biological assays whether large or small
numbers are required. Although a considerable
volume of literature has been published on rearing
houseflies-a good review of which has been pub-
lished by Sawicki & Holbrook a-several major
aspects have either been overlooked or have been
treated insufficiently to make efficient housefly
rearing possible. Sawicki & Holbrook noted that
few variations from a basic milk diet have been
used for adult flies. The present paper is a report of
an investigation of two aspects of housefly rearing-
the source of adult protein and optimum frequency
of egg collections. Recently Robbins et al.b found
that both casein and yeast hydrolysate contain
feeding stimulants for adult female houseflies. Our
experiments have shown that high fecundity is
obtained when the adults are fed yeast paste.

Materials and methods

All results were obtained in triplicate with the
WHO insecticide Reference Strain WHO/IN/Musca
domestical1. Females of this strain were reported
to produce between 234 and 369 eggs each c in
contrast with 500-800 eggs per female reported for
other strains by Sawicki & Holbrook.a The adult
fly cages measured 25 cm x 20 cm x 20 cm, the
frame being constructed of 10-gauge Tobin bronze
welding rod with a loose Terylene cover (52 holes/
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cm2). An oviposition site consisted of a clear plastic
cup 8 cm in diameter by 4 cm deep with an opaque
yellow lid in which 10 holes roughly 1.2 cm in dia-
meter had been melted. A preliminary experiment
indicated that yellow lids were slightly better for
oviposition sites than green and considerably better
than red or blue. Each cup contained cotton wool
(5 g) covered by organdie and saturated with 60 ml
of a 5% solution of full-cream powdered milk.
Newly laid eggs, being hydrophobic, tended to

remain in clumps, as reported by Sawicki & Hol-
brook.a To overcome this, eggs were washed off
the organdie into flasks in which they were vigorously
shaken. It appears likely that this clumping of eggs
has caused some of the disagreement in the literature
as to the numbers of eggs/0. 1 ml, the range being
from 500 d, e, f to 750.9 Various authors h, i, J sug-
gest 700/0.1 ml and the numbers estimated in the
present paper are based on this figure.

Eggs were measured in millilitres in modified
pipettes of 0.78 cm internal diameter, a system
differing only slightly from that suggested by Wilkes
et al.k The tip of each pipette was cut off back to the
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