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Malaria Parasitaemia and Body Temperatutre in a Semi-immune
Population in Southern Nigeria

by P. OLUSOLA FASAN,a Specialist Malarialogist, Federal Malaria Service, Yaba, Lagos,
and A. 0. LAMBO, Malaria Research Institute, Yaba, Lagos, Nigeria

Defining the morbidity accompanying a malaria
infection in a non-immune person is a straightforward
exercise. In a semi-immune population, however, this
task is complicated by many factors and many
symptoms attributable to malaria in regions of high
endemicity therefore often constitute little more than
surmises.

This report is compiled from studies recently con-
ducted on the relationship which exists between body
temperature and malaria parasitaemia in persons
resident in Lagos, a Nigerian city, and its suburbs.

Method

Two groups of schoolchildren 5-16 years old
reporting ill at 2 clinics were examined by a physician.
If they had any obvious signs of bacterial infections
of the skin, ear, respiratory system or gastrointestinal
tract they were eliminated from the study. The body
temperatures of the remainder were recorded by a
trained nurse. All temperatures were taken in the
mouth and recorded in degrees Fahrenheit (°F). A
blood smear was obtained from a finger of each
patient and spread on a slide. Thick and thin blood
films were made and the slides were stained in 3.5%
Giemsa for 30 minutes. Blood was also obtained for
haemoglobin estimation and sickle-cell testing on all
studied in Clinic A. Haemoglobin values were
estimated; 0.2 ml of blood was collected and mixed
with 4 ml of 0.4% ammonia in water in a test-tube.
The resultant mixture was read in the MRC grey-
wedge photometer.

Estimation ofparasite density

The density of parasitaemia was determined by
examining the thick film under an oil-immersion
objective. The number of malaria parasites and
leucocytes present in the same fields of vision were
counted, until 400 leucocytes were recorded. The
mean white blood cell count of Nigerian children

a Present address: Lecturer, Department of Preventive
and Social Medicine, University of Ibadan, Ibadan, Nigeria.

has been found (unpublished WHO data) to be 8000
per mm3. The number of parasites obtained from the
count was therefore multiplied by a constant (20)
to obtain the number of malaria parasites per mm3
for each infected subject. A collective parasite density
index was then calculated according to the method of
Bruce-Chwatt.b

Results

A total of 288 schoolchildren aged 5-16 years were
examined in 2 s-parate clinics in Lagos.
The over-all parasite rate calculated from one

blood examination in those presenting with symptoms
generally attributable to malaria was 61.1 % (176/288)
(see the table). This is twice the figure commonly
obtained among schoolchildren in the city of Lagos
during the wet season.C The mean body temperature
of all persons examined was 99.50F (37.5°C). There
were 25 sicklers among the 127 persons examined in
one of the clinics (20 %), 2 ofwhom were homozygotic
for sickle-cell haemoglobin. Three others had
haemoglobin AC. These figures indicate that the
groups studied represent a fair sample of the com-
munity with regard to their genetic composition and
the possible effects of this in relation to the expected
happenings on exposure to malaria.'
The malaria infection rate was low at the lower

temperatures and was similar to that occurring in the
general Lagos schoolchild population. Rising from
a figure of 17.8% at 98°F-99°F (36.7°C-37.2°C), the
parasite rate reached 31.3% at 100°F-101 °F (37.9°C-
38.3°C). Above 101°F (38.4°C), however, the parasite
rate rose to more than 80% (see the table). Plasmo-
diumfalciparum was the infecting agent in all the chil-
dren. One child had a mixed infection, Plasmodium
malariae being the other species detected; the ratio
was 20 falciparum to 6 quartan parasites per high-
power field.

b Bruce-Chwatt, L. J. (1958) Trans. roy. Soc. trop. Med.
Hyg., 52, 389.

c Fasan, P. 0. (1969) W. Afr. med. J. (in press).
d Roberts, D. F. & Boyo, A. E. (1962) Hum. Biol., 34, 25.
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PLASMODIUM FALCIPARUM PARASITE RATE AND PARASITE DENSITY IN A SEMI-IMMUNE POPULATION
IN RELATION TO BODY TEMPERATURE (P<0.001)

Body temperature No. No. Parasite Parasite density classes Parasite
examined positive rate __ __ - density

OF 0C examined positive ) 1 2 3 4 15 6 7 18 9 10 index

98.0- 99 36.7-37.2 45 8 17.8 2 1 1 -_ _ _ 2 1 1 5.3

99.1-100 37.3-37.8 59 16 20.7 5 - 2 3 2 - 2 - 1 1 4.1

100.1-101 37.9-38.3 16 5 31.3 1 - - - - 2 - 2 - - 5.8

101.1-102 38.4-38.9 44 37 84.1 - - - 1 3 - 2 5 9 17 8.8

102.1-103 39 -39.4 66 58 87.9 3 1 2 1 4 3 1 8 9 26 8.0

103.1-104 39.5-40 46 41 89.1 2 - 1 _ 4 1 3 6 9 15 8.1

>104 >40 12 1 1 91.7 1. . . . . . 1 1 7 8.6

Total 288 176 61.1 14 2 6 5 13 6 9 24 30 67 7.6

In the figure and also in the table the relationship
between the individual parasite density and the body
temperature is displayed and shows that the density
of parasites also increases with rising body temper-
ature.

POSITION OF MEDIAN OF PARASITE DENSITY CLASS
IN RELATION TO BODY TEMPERATURE a
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Discussion

Colbourne e attempted, in a group of schoolchildren
in Accra, to find a relationship between the body
temperatures and their malaria infection. He was
unable to record any difference between the temper-
atures in a control group of children (parasite rate,
50%) and in children who had been treated with
amodiaquine and were being protected with weekly
doses of pyrimethamine. However, he recorded a
higher body temperature in children 7-9 years old
than in those 1-17 years of age. The report did not
show the parasite rate of the 2 groups. However,
Cobban,f in an investigation to assess the morbidity
due to malaria in partially immune adult Nigerians
(20-30-years age-group), recorded a parasite rate of
66.4% in patients who had true febrile episodes. The
parasite rate was 6.4% in the symptomless adults.
Delfini g demonstrated in a malaria survey in an
indigenous population in Western Nigeria that the
parasite rate and body temperature rose side by side
until the body temperature reached 38.50C. In our
cases, the parasite ratecontinued to rise with increasing
body temperature up to 105°F (40.6°C), although the
parasite density index reached a ceiling at 101°F-
102°F (38.3°C-38.90C). The population studied by

e Colbourne, M. J. (1955) Trans. roy. Soc. trop. Med. Hyg.,
49, 356.

f Cobban, K. M. (1960) J. trop. Med. Hyg., 63, 233.
g Delfini, L. F.: unpublished working document WHO/

Mal/68.654. A limited number of copies of this document is
available to persons officially or professionally interested on
request to Distribution and Sales, World Health Organiza-
tion, 1211 Geneva, Switzerland.
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Delfini was semi-immune and resided in a rural
holoendemic environment. The schoolchildren re-
porting at the 2 clinics where the present study was
made reside in the city of Lagos or its suburbs. It
would appear that many of these latter children did
not have a protective immunity at the time they
developed their malarial infections, which probably
accounted for the high density of parasitaemia and
for the pyrexia recorded in them. That the children
living in Lagos may not be as immune to malaria as
their rural counterparts has been pointed out by
Fasan,c who recorded a much higher average parasite
density in a group of infected urban Lagos school-
children than in a comparable group of children in
the rural part of Lagos State. Hendrickse h recorded
a similar impression in relation to children seen in

h Hendrickse, R. G. (1959) Enf. Milieu trap., Nc. 53, p. 3

the University College Hospital, Ibadan, Western
Nigeria. The lowering of the immunological protec-
tion in these children may be related to irregularly
administered or discontinued chemoprophylaxis for
malaria, and also to a reduced contact with mos-
quitos.

* *
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Trial area
The WHO Anopheles Control Research Unit No. 1

carried out a village-scale field trial of OMS-214 b
to assess the residual effectiveness of this compound
against the local malaria vectors An. gambiae and
An. funestus during 1968. The trial area lies in the
Kujama District of Zaria Province in the North
Central State in Northern Nigeria. This area com-
prises 4 villages (Riddo Hausa, Riddo Leman,
Riddo Hayi and Riddo Gwari) and is 15 miles
(24 km) away from Kaduna towards the south-east.
The 4 villages are located at varying distances from
each other within a linear distance of 11/2 miles
(2.4 km) in the midst of the Guinea savanna bush

a Present address: Project Leader, WHO Aedes Research
Unit, Bangkok, Thailand.

b Dicapthon: 0-2-chloro 4-4-nitrophenyl 0,0-dimethyl
phosphorothioate.

with a patch of clearance of 3 mi2-4 mi2(7 kM2-
10 kM2) for cultivation. The land is fairly flat and is
traversed by a small perennial stream flowing from
north to south. This stream joins a nearby river
flowing from east to west. Environmental conditions
and topographical features typical of the Guinea
savanna area and the description of villages pre-
valent in and around Kaduna have been given by
Hannay c and Service.d

Spraying operations

Insecticide. Three drums of OMS-214 water-
dispersible powder were received in March 1968 for
these trials. Representative samples of these were
tested in the unit's laboratories for their physical

c Hannay, P. (1960) Bull. ent. Res., 51, 45.
d Service, M. (1963) Bull. ent. Res., 54, 601.
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