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ABSTRACT
Serum urea and creatinine levels were determined in malaria patients infected with P. falciparum.
Serum urea levels decreased significantly (P<0.05) in both mild (4.10 £1.10 mmol/L) and moderate (4.40
+1.40 mmol/L) parasitaemia when compared to control subjects (5.50 £1.40 mmol/L). On the other hand,*
serum creatinine levels decreased in mild parasitaemia (82.00 +16.87 pumol/L) but increased significantly in
moderate (94.30 + 24.14 umol/L) amd severe parasitaemia (113.90 + 46.30umol/L; P<0.05. Control; 88.30
+ 11.87 umol/L). The relationship of the results to protein metabolism and kidney function is discussed.
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INTRODUCTION

Malaria remains one of the most
significant infectious diseases (Schlagenhauf and
Steffen, 1994), which has plagued mankind for
thousands of years (WHO, 1992). It is by far the
most important insect-borne disease that infects
humans (Veeken, 1992). There are some 300-
500 million clinical cases of malaria each year,
90% of them in Africa (Freedman, 1991) and 1.5~
3 million deaths, one million of them, African
children under the age of five (WHG, 1692).
Malaria is holoendemic in parts of Atrica, Asia
and South and Central America and causes huge
mortality and morbidity (Walton et al, 1986).

The physiology of severe Plasmiodiuii
falciparum is characterized by anaemia, jaundice,
liver failure, acute renal failure and sometiries
even death (Hall, 1977). Malarial infection leads
to increased glucose consumption (Sherman and
Tanigoshi, 1974, Kreier, 1980). Amino acids and
ATP depletion is observed ‘as infected

erythrocytes take them wup (Peters 1937/,

Wernsdorfer and McGregor, 1988). Tnere is
significart increase in the “total lipid leveis
(Ononogbu and Onyeneke, 1983), which is
contributed mainly by the phospholipid fraction.
In infants, albumin concentration falls while there
could be deficiency in certain vitamins (Thurnham
et al, 1983). Parasitaemia leads to a significant
decrease in sodium levels but increase in
potassium levels and these changes are
dependent on the degree of parasitaemia
(Alumanah et al, 1994). The activities of certain
enzymes such as Glucose — 6 -~ phosphate
dehydrogenase, acetyl cholinesterase and lactate
dehydrogenase were also found to be raised

during pathological infection. (Wernsdorfer and
McGregor, 1988).

A common pathological change also
observed in human and animal malaria is fatty
infiltration in liver parencinyma cells (Fletcher and
Maegraith, 1966) and this often leads to alteration
in the metabolism of certain metabolites in the
liver. In chronic cases, there is severe organ
damage affecting the kidney, liver, krain and
gastro-intestinal tract (Wernsdorfer  and
McGregor, 1988). This condition leads to
vanaﬁions in-the overall metabolism of the system
anq in most cases leads to degth. Significant
variations have been obse(\}ed in  many
metabolites (Kreier1980; Ononoghbu and
Onyeneke 1983; Alumanah ef al 1994) either as a
result of the inability of the liver to catabolize or
transform them or the inability of the kidney to
function properly. It is in this regard that the
authors examined the serum levels of urea and

creatinine during malarial infection in Nigerian
patients.

MATERIALS AND METHODS

Blood samples were collected from 150
malaria patients of both sexes who reported at
Universities of Benin, Nigeria and Nnamdi
Azikiwe Teaching Hospitals in Nigeria. The
patients were tested for infection and
parasitaemia, with only 126 of them testing
positive as carriers of the parasite, Degree of
infection was determined by the degree of
parasitagamia following examination of Giemsa —
stained blood smears for parasites. The parasite
was identified as Plasmodium falciparum. The
degrees of infection were categorized as mild, -
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moderate and severe. Al patients were of
Nigerian origin.

Venous blood (5.0ml) samples was
collected by venipunciure and immediately added

to a non-heparinized toentainer.  They were
allowed fo stand for 1 hour toretract and iater
centrifuged at 10,000g for 5 riing “at 4°C. The
supernatant serum was collected into venoject
tubes.

Twenty healthy volunteers were used as
controls, with their blood smears showing no
falciparum.  These volunteers were also niot
known to suffer any patho-physiological
conditions that affect serum urea and crealinine
levels. All data were statistically analyzed by
Duncan and t-Tests.

Serum urea and-creatinine levels were
estimated using Ames Sera-pak ® autornated
method (Ames, 1981). Values were read off
using Chemistry Analyzer RA-50 (Technicon
Ames) at 37°C against control and standard sera
(Ames SERA-CHEK ™)

RESULTS

Serum levels of urea and creatinine were
determined in one hundred and twenty-six
malarial patients and the results are as shown in
Table 1.

Serumn urea levels were found to decrease
significantly (P<0.08) in both milkd (4.10 = 1.10
mmol/l) and moderate parasitaesmia. (4.40 &
1 40mmol/l) when compared {o the control (5.50
nigi/t.). Values of creatining obiained for
e also found to be lower than that of
onding male counterparts  {imild:

moderale: female ~3.75 £ 1.64; maie ~-5.00 %
0.64mmol/L). During severe ‘parasitaemia, the
serum wrea levels did not differ significantly (5.70
+ 3.42mmolfl) when compared to the control
However, the values obtained for females (3.75 +
1.64mmol/l) were found to be significantly lower
(P<0.01). On the other hand, male subjects
showed significantly raised levels of urea (7.40 %
3.20mmol/l; P<0.01) for the same degree of
parasitaemia.

Serum creatinine levels were found to
decrease in mild parasitaemia (82.00 + 16.87
umol/L) but increased significantly in moderate
(94.30 £ 24 74umol/l) and severe parasitaemia
(113.90 + 46.30 pmol/L; P<0.05). Values
obtained for females were lower than that
recorded for males in mild, moderate and severe
parasitaemia and they were significant for the
corresponding values when compared to the
control.

Table 1: Mean Serum Urea and Creatinine Levels in Malaria Patients

Degree of Parasitacmia  Samples size (N) Urca (mmol/L) Creatinine (umol/1)
Control
Pooled sample 20 5.50 +1.04 $8.30.4 11.87
Females (3.3-7.5) (01-107)
10 5.35 1 (.81 SO0 1 8.9
(4.1-6.8) o1~ 90)
Males 10 570 & 117 9520 ¢ 8.97
(3.3-7.5) (81 107}
Mild 48 4.10 0 110" 8200 3 1687
Pooled sample (1.8-6.4) (59-133)
Females 50 3.93 4 1. {8*%* 7440+ [R5
(1.8-6.4) (59-104)
dMales 18 420wl 17E* 87.57 4 17997
(2.6-6.2) (61 - 135)
Moderate .52 440 £ 1.40% 04.30 2 24.74*
Pooled sample (1.9-6.5) (54-129)
Females "s19 375 & 1.04%* 76.75 122,63
(1.9-6.2) (54-109)
Males . ’ 33 5.00+ (.84 108.40 £ 15.69**
Severe 4.0-6.5) (82-129) ,
Pooled sample 26 570 £3.13 113.90  £46.30%
(2.2-11.3) (60-207)
Females Lt 3,55 £0.93%* 87.0  £22.06
. (2.2-4.8) (60-117)
Males BNE 740 £3.20%* 133.0  £d46.13%*
(3.3-11.3) (88-207)

Values represent mean & SEM. * P< 0.05. **P< 0.01. Numbers in parenthesis represent the range values.
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DISCUSSION

Plasmodium falciparum, the most serious
form of malaria is responsible for over 90% of
infecuion among Nigerians (WHO, 1922).

Various pathological and p‘ny inlegical
changes are known 1o be associated in animals
with malana infection. These include .1ymemaphy
ai enlargement of spleen and liver, appearance of
hemozoin pigments, anaemia due to destriction
of erythrocyles, and liberation of toxic subsiances
in plasma (Riley and Deegen, 1960) These
shanges are reversible when anti-matarial drugs
were used except in terminal stages (Lee of al
1988). The amount, specific gravity, coiour and
total solids of unine are generally ino Se I
matarig. There is increased @xcm‘ima o
and at first decreased elimination «f phosphs
Infected erythrocytes take up aming acids at a
greater rate than uninfected cells and thus thers
i5 a dewrease in the accurulation of free wmino
acids (Wernsdorfer and McGregor, 1u88). Urea
is the end product of protein metabolibm and the
principat form in which nitrogen is excrsted by the
body, Urea is formed in the liver and exoreted by
the kidneys. During maiana! attack, a de 53 11
the pﬁass‘na protein levels has been observe
(Raphaei, 1983) and alburain concentratic '?a!iss
{Thurn h@m gf al, 1883). Protein deficien C‘V is ny
high, and this {5 due to the fact that there
excessive body protein catabolism in fever, one of
the symptoms of malana.

Episodes of acute malaria infection are

thought to cause an increase in the lsvels of
serurm uiea and creatinine (Phillips, 1984).
The results obtained In the present study
show  that  serum  urea levels I females
decreasad significantly (P< 0.05) in toth mid and
moderate parasitagmia, but wncreased in males
{P< 001 only in severe parasitagmia when
compated 1o the contrel.  Values obtained for
females were also found to be lower than thelr
male counterparts.

Creatinine s found in muscle and blcod
and @ excreted in the wine. U is a nilrogenous
end product of muscle metabolism, the produciion
of which 1s & funclion of total muscle m
therefore fairly constant within a given individual.
it is freely filterad by the renal glormernudi (Marima-
Matarira, 1985). Clevated serum crealinine is a
esult of failure of the kidney to perform some of
its function of clearing the body of waste products
of metabolism. Renal failure results in high serum
creatinine levels (Marima- Matarira, 1985), and
this would occur as one of the complications
under severe falciparum malaria.

Severe  parasitaemia  causes  {atly
infiltration in the liver parenchyma! cells (Fletcher
and Maegraith, 1966), and this often leads {o

and s

alterations  in  the
metaboliies in the liver.

in Thailand, Phillips (1984) showed that
about a third of the aduit patients with cerebral
malaria had elevated levels of wea and
creafinine.  Serum creatinine levels were found
from this study {o decrgase sigaificantly during
mild parasitaemia (82.00 * 16.87umolL) but
increased significantly in both moderate (94.30 &
2474 uymol/l; P< 0.08) and severe parasitagmia
{113.90 1 46.30 pmol/l., P< 0.05) when compared
to control subjects £83.30 £11.87 pmel/L).

Our results thus corroborates earlier
@ru;ggfag by Delmont ef al (1994) and Phillips
{1 Qé&’i) who indicated elevated levels in serum
creatimne and urea in patients with seww
falciparum malaria. Both urea and creatinine ar
derived uitimately from dietary protein, but iheﬂr
differing metabolic pathways suggest that their
rates of excretion are relatively independent,
although urea levels are useful indices of the rate
of protein  breakdown - while production  of
creatining s a function of total muscle mass, This
work therefore complements earlier studies using
animal malatia.

metabolism  of certain
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