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Distribution of Plasmodium ovale in the Eastern, Western and Northern
Regions of Uganda

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

The first case of Plasmodium ovale infection in
Uganda was reported by Manson-Bahr & Mug-
gleton.a To the best of our knowledge this is the
only case which has been reported in the medical
literature, although the infection has been recog-
nized occasionally at Mulago Hospital, Kampala.b
In the Medical Annual Reports of the Uganda
Ministry of Health, P. vivax and P. ovale are not
differentiated and they appear under the same head-
ing of " tertian malaria ". Recently, in an extensive
review of the areas of distribution of P. ovale in
Africa, Lacan c mentioned that 6 cases were found
in 1963 in Uganda, presumably in Kigezi district in
the course of the malaria eradication pilot project.

In 1964 malariometric surveys were started through-
out the country in the course of the malaria pre-
eradication programme with a view to gaining more
knowledge on the distribution to malaria and its
vectors. At the end of 1966 the surveys had covered
the Eastern, Western and Northern Regions of the
country. The Central Region, The Buganda King-
dom, remained temporarily excluded because of
emergency regulations affecting that part of the
country. During the same period, longitudinal sur-
veys on the study of the annual cycle of malaria
were carried out in Busoga district and Karamoja
district, and slides continued to be collected from
Kigezi district, where a malaria eradication pilot pro-
ject had been in operation from 1959 to 1963.de e
The examination of 128 016 slides collected by all

these different activities showed evidence of 251 P.
ovale infections. They are the subject of the present
study.

a Manson-Bahr, P. & Muggleton, W. J. (1937) Brit.
med. J., 1, 217.

b Wilks, personal communication.
c Lacan, A., unpublished communication to WHO.
d Zulueta, J. de et al. (1961) E. Afr. med. J., 38, 1.
e Zulueta, J. de et al. (1964) E. Afr. med. J., 41, 102.

Methods
Spleen and blood-film surveys were carried out

in localities selected according to geophysical condi-
tions in order to ensure a fair coverage of the area
under investigation. School surveys were often alter-
nated with mass surveys. In Busoga district slides
were also collected from fever patients and infants
attending the medical units by the medical assistants
in charge of the centres. In Kigezi district slides
came from different sources-from the medical units
of the district, whose personnel had been requested
to take blood-films from all fever patients attending
for treatment; from active and passive case-
detection activities in operation in the northern
part of the district; from mass blood examinations
carried out in northern Kigezi, where an epidemic
had flared up in 1965; and from malariometric
surveys carried out in 1965.
A thick and a thin blood smear were taken on

the same slide from each patient examined. Thick
films were pretreated with a methylene blue phos-
phate solution at the time of collection and both
thick and thin films were then stained with a Giemsa
solution at the central haematological laboratory at
Jinja. At least 200 microscope fields were examined
in each thick blood film. Diagnosis was always
confirmed by a senior official working in the labor-
atory; P. ovale and P. vivax were always confirmed
by the author in the thin film.

Entomological surveys were carried out in locali-
ties where high malaria rates had been found.
The principal technique used during these surveys
was spray-capture in different types of structure,
with identification of blood digestion stages and
dissection of salivary glands. Night-catches on
human and animal baits were occasionally made.
Results

Distribution of P. ovale infections. The table
shows the parasite rate and the relative prevalence of
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MALARIA PARASITE AND PREVALENCE RATES IN EASTERN, WESTERN AND NORTHERN REGIONS OF UGANDA

Region DistrictTime of survey Number Parasite Relative prevalence rate (%) of infectionsRegion District Time of survey examiner Parasite
P. falciparum P. malariae P. ovate P. vivax

Busoga Feb. 64/Feb. 65 39 789 35.9 95.9 4.04 0.05 0.01

Bukedi April 64 1 716 66.3 96.3 3.7 0.0 0.0

Eastern Bugisu April 64 648 43.1 97.5 2.1 0.4 0.0

Sebei April 64 818 16.3 96.4 2.9 0.7 0.0

Teso May 64 3 325 71.3 94.0 5.8 0.2 0.0
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the various plasmodial infections in the three regions
of Uganda where the investigations were carried out.
It is worth while noting here that the 8.1 % parasite
rate found in Kigezi district might lead to an errone-

ous interpretation. As already pointed out, the
blood films were collected from different sources;
for instance, medical assistants quite often selected
clinically suspected malaria cases and patients living
in an area affected by a malaria epidemic. The pre-

valence of the disease in Kigezi is in fact much lower
than the parasite rate reported in the table might
suggest; in malariometric surveys carried out in
March 1965 the prevalence rate found among
2417 subjects examined in different localities of the
district was 0.95 %.
More interesting is the parasite prevalence rate

found in the course of the present study. The table
shows that P. falciparum was always the most
prevalent species; second in prevalence was P. mala-
riae, followed by P. ovale and P. vivax. P. ovale
had a country-wide, although scanty, distribution
and was encountered, though with different fre-
quencies, in 13 out of 14 districts; its presence in
Bukedi might have been detected had a higher
number of slides been examined there.
The accompanying figure shows the distribution

of the 251 P. ovale infections found during the

investigation. From the table and the figure it can
be seen that cases of P. ovale were most often encoun-
tered in Lango, Bunyoro, West-Nile, Madi and
Acholi districts.

Infection rate andprevalence rate pf P. ovale among
different age-groups. P. ovale was detected more
often among infants and adolescents than in older
children and adults. The over-all prevalence of this
infection relative to all plasmodial infections was
in fact 1.5% in infants under 1 year (4616 examined),
2.6% in those 12-23 months old (4559 examined)
and in those aged 2-4 years (9842 examined), 0.7% in
the 5-9-year-olds (18 562 examined), 0.3% in the
10-14-year-olds (15 828 examined), 0.3% in the
1 5-19-year-olds (7604 examined), and 0.7% in those
aged 20 years or above (29 737 examined).

In Bunyoro district, where the highest P. ovale
indices were detected, this species represented 9.5 %
of infections in infants (201 examined), 18.0% in
12-23-month-old children (165 examined), 5.5% in
the 2-4-year age-group (465 examined), 3.2% in the
5-9-year-olds (915 examined), 1.5% in the 10-14-year-
olds (871 examined), and 0.9% in those 20 or older;
(895 examined); there was no P. ovale infection
in the 301 persons examined aged 15-19 years.

Distribution of vectors. Anopheles gambiae and
A. funestus were the only Anopheles found with
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DISTRIBUTION OF PLASMODIUM OVALE IN EASTERN, WESTERN AND NORTHERN REGIONS OF UGANDA,
JANUARY 1964 TO DECEMBER 1966
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infected glands in those localities where P. ovale
was detected (always with other human plasmodia).
Both species were almost always found together in
the same place, and it may be assumed that the
P. ovale infection is transmitted by either or both
species.

Discussion
Until recently, one would have supposed that

P. ovale in Uganda was extremely rare. Admittedly,
the Medical Annual Reports of the Uganda Ministry
of Health have reported every year since 1903 a
number of cases of " benign tertian " malaria which
might have included cases of P. ovale. Yet it is
likely that they were referring exclusively to P. vivax
infections.
From the activities recently carried out by the mala-

ria pre-eradication programme teams it would appear
not only that P. ovale is present in the Eastern,
Western and Northern Regions of Uganda but that it
is even more prevalent than P. vivax. It was found
more frequently in the west and north than in the
east. Choumaraf in Cameroon in 1963 found P. ovale
more often in the forest zone than the savanna
regions of the north of the country. In Uganda
the ecological conditions of the Western, Northern
and Eastern Regions are quite similar. In general
the main type of vegetation is wooded savanna.
The climate is almost identical in the three regions
with small changes of temperature during the year
and rainfall averaging 50 inches to 60 inches
(1270 mm-1524 mm) occurring in 100-150 days an-
nually. The rains follow a definite pattern with a
yearly alternation oftwo periods ofrain (March-June
and September-November with two periods of com-
paratively dry weather (July-August and December-
February). The dry seasons are sometimes a little
more protracted in the north. The only exception
to these environmental conditions is in Karamoja
district, which is a very dry and barren area, quite
different ecologically and geophysically from the rest
of the country. There are reasons to believe that
the vectors of P. ovale are the same in all the districts
where the infection was found. One possible expla-
nation for the few cases found in the Eastern Region
is that, this region being the first one to be investigated,

f Choumara, R., unpublished communication to WHO.

P. ovale might have been missed by the micro-
scopists who were not yet sufficiently familiar with it.
From a comparison of the distribution of P. ovale

in East and West Africa c, g-J it would appear that
P. ovale is more frequently found in the western
part of the continent. Nevertheless, it is thought
that more investigations should be carried out in
East Africa for the study of P. ovale prevalence
and distribution. In Uganda, where P. ovale had
been almost ignored in past decades, it seems that
the infection not only exists, but is even more
prevalent than P. vivax. It might be worth repeat-
ing here what has been already pointed out in the
past: P. ovale can be easily missed if the examination
is not carried out on the thin film, if this is not
properly stained, and if the microscopist is not
sufficiently experienced.kt According to the author's
experience this species can also be missed if the
microscopist is not specifically asked to look for it.
P. ovale is in fact more commonly found in associa-
tion with other malaria parasites I and, the level of
parasitaemia being as a rule low, the presence of a
mixed infection makes identification of P. ovale
more difficult. On a very few occasions we have
found only 2 or 3 pre-segmenters in a whole thin
film; the differential diagnosis with P. vivax in these
circumstances might be extremely difficult.
From the results of the present study it would

appear that in Uganda P. ovale is found among all
age-groups but certainly more frequently among
infants and adolescents than in the older age-groups.
Epidemiologically, therefore, P. ovale maintains in
Uganda the characteristics already noted in West
Africa and other parts of the world.

* *

Grateful acknowledgement is made to Mr P. G.
Shute, Horton Hospital, Epsom, England, for confirma-
tion of the presence of P. ovale in a number of our slide
preparations.

U Clyde, D. F. (1962) E. Afr. med. J., 39, 528.
h Clyde, D. F. & Msangi, A. S. (1963) E. Afr. med. J.,

40, 71.
i Clyde, D. F. & Mzoo, F. M. (1964) E. Afr. med. J.,

41, 7.
J Bruce-Chwatt, L. J. (1963) W. Afr. med. J., 12, 141.
k James, S. P. et al. (1933) Parasitology, 35, 87.
Lacan, A. (1963) Bull. Wid Hlth Org., 29, 415.


