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Behaviour of Sodium [Na’], Potassium [K’] and Phosphorous [PO4”] ions was studied in the heart of
albino rats infected with Trypanosoma brucei brucei and the parasitaemia level monitored. Post infec-
tion shows a significant rise [p < 0.05] in Na’, K', and Ca®* ions concentration with a significant de
crease (p < 0.05) in the phosphorous ions concentration as the disease progresses. At high parasitae-
mia level, there is a slight increase in Na* and PO4” ions while K' concentration remains constant and
Ca’ ions concentration was significantly reduced (p < 0.05). The reasons and mechanism responsible
for these are unknown although their increased concentrations in tissues generally have been shown
to be as a result-of damage to cells and tissues during infection. ~
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their concentrations in pathological

INTRODUCTION , states of animals have served as a
Some ions such as sodium, good parameter in clinical diagno-
potassium and calcium have been S}é especially in Trypanosoma b.

discovered to be the most impor- brucei infection where for example

tant components of extra-cellular the parasite infectivity potential

and intracellular fluids of most tis- and toxicological effects have been

sues in animal. They are involved . .
hey based on maintenance of calcium

in various physiological roles and
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homeostasis (1, 2, 3).

With a unique ability to main-
tain the cellular contents and ions
stable concentrations, Trypano-
soma b. brucei, to which humans
have become refractory on the ba-
sis of a high density lipoprotein
that is toxic to the parasites, rav-
ages cattle and sheep over millions
of square miles in Africa (1). Al-
though, these ions have been es-
tablished as necessary requirement
by the infecting parasite, their con-
centrations in the host are equally
affected during itection.

MATERIALS AND METHODS

Seventeen Albino rats (Rattus
norvegicus) of mixed sexes weighing
between 200-300g obtained from
animal house, Biochemistry De-
partment, University of Ilorin were
used for this work. These were ran-
domly selected into three groups:
uninfected (control}, infected {test)
and infected but used to monitor
the parasitaemaia level.

The parasite strain (ILRAD
1807 maintained in monkey host)
were obtained from the Veterinary
Pathology Department, University
of Ibadan and used for inoculation
of rats with phosphate saline glu-

cose (PSG]). This serves as a buffer
for keeping the trypanosome alive
and to dilute the parasitaemia level
obtained from the rat blood sam-
ples to 2 — 5 trypanosome per view,
which was used to inoculate the
animal intra peritoneally with sy-
ringe containing 0.5 ml of the in-
oculum. Feeding and other sanitary
conditions were maintained as it
was before inoculation. Parasitae-
mia level was observed on daily ba-
sis through blood smears.

Animals were anaesthesized
with chloroform and sequentially
sacrificed every other day. Organs
were then collected after sacrificing
the animal and placed in 0.25M
sucrose solutions for homogeniza-
tion using pestle and mortar for
subsequent analysis for sodium,
potassium, calcium and phospho-
rous ions in the heart.

Cations determination in
heart homogenate was carried out
by flame photometry for Na' and K’
based on the principle that these
ions emit light when aspirated into
a burner. The light emitted passes
through a filter into a photosensi-
tive element to produce curreit.
The amount of current produced is
proportional tc the concentration of
the ions in the sample. The calcium
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ivns were determined by complex-
ometric method (4). Calcium reacts
with cresophthalein comphexone in
alkaline medium to give a purple
colour, which is estimated col-
orimetrically at 580nm. Phospho-
rus ions in heart homogenates
were determined by the method of
Fisher and Subbarows (5). Phos-
phate reacts with acid molybdate to
form phosphomolybdic acid. The
hexavalent molybdenum of the
phosphomolybdic acid then react
with malachite green (reducing
agent) to give a green colour read
at 620nm, the intensity of which is
proportional to the concentration of
phosphate ions present in the sam-

ple.

RESULT

The parasitaemia level as in-
fection progresses is shown in Fig
1. Day O represents the day inocu-
lation was done. The pre-patent pe-
riod was approximately 48 hours,
an objective measurement suscep-
tible to experimental analysis (6).
The graph is an indication of alter-
nating rise and fall in parasitaemia
level until eventual death of the
animal. Fig 2, 3, and 4 shows the
level of sodium, potassium and cal-
cium ions concentration in the
heart homogenate upon infection.
The results shows significant rise
(p < 0.05) in the ion concentration
while this is followed by fluctua-
tions in the levels until the even-
tual death of the animal. Fig. 5
shows phosphorus ions concentra-
tion in the heart homogenate with
a significant decrease (p < 0.05) in
its concentration followed by a pe-
riod of increased level and eventual
fluctuation in concentration.
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Fig. 1: A Plot of parasitaemia level as disease progresszs
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Fig. 2: Sodium ion concentration in heart duiing Trr ;anosome
infection in rats
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Fig. 3: Potassium ion concentration in heart
During Trypanosome infection in rats.
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Fig. 4: Calcium ion concentration in heart
During Trypanosome infection in rats.
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Fig. 5: Phosphorus ion concentration in heart
During Trypanosome infection in rats.
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DISCUSSION

The parasitaemia level as
monitored on daily basis in Fig 1
after the pre patent period shows a
significant increase in the first few
days of infection and this is fol-
lowed by periods of fluctuations
and remissions in which the para-
site population were decreased.
This decrease might have been due
to the production of antibodies,
which suppresses further produc—

tion of the trypanosomes. However

after this initial stage, a significant
rise (p < 0.05) in parasitaemia level
was noted leading to the death of
the animals. This is probably due
to the immune evasion mechanism
of the parasites, which renders the
immune response to earlier genera-
tion of trypanosomes ineffective
(1,10) .
The significant rise (p < 0.05)
of Na*, K* and Ca?*ions concentra-
tion shown graphically post infec-
tion is an indication of damages
done to the cells and tissues of the
host being infected by trypano-
somes (7, 8). The decrease and
fluctuations in concentration of
these ions as the disease pro-
gresses may be explained by the
antigenic variation property of the
parasite in which as variants of the

parasite are being destroyed by the
host, others undergo a genetic re-
arrangements to escape the host
immune system for a while usually
through changes in membrane
components in successive genera-
tions. The consequent response of
the host immune system on recog-
nizing these variants leads to kill-
ing of these parasites due to its
earlier stimulation by the parasite
(1).

At high parasitaemia level with
consequent death of the animal,
Na'and PO4%* ions were not signifi-
cantly increased while K" ions re-
main constant as Ca?* ions concen-
tration also decrease. The reasons
responsible for these were un-
known, although calcium ions have
been shown to have influence on
the cytoskeleton and morphology of
the nucleolus in T. b. brucei (9).
This study has shown the need to
understand the basis and mecha-
nisms responsible for behaviour of
these ions during infection by 7. b.
brucei, which can be used as clini-
cal parameters for diagnosis in

higher animals.
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