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Abstract: Hepatic compromise has been identified in malaria infection but information in South Western
Nigeria is scarcely documented, hence this study was conducted in Ikeja, a major city in South Western Nigeria.
Serum aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP)
activities, bilirubin (total, conjugated and unconjugated), total protein (TP) and albumin (ALB) levels were
assayed in 230 patients, age range: 0-50 years, presenting with acute, uncomplicated falciparum malaria
infection and in 224 subjects without malaria infection. The malaria patients and control subjects were age –
and sex-matched. Patients’ selection was done by simple random sampling of males and females presenting
at Kowa Diagnostic Laboratory Ikeja, Lagos State, Nigeria, with a history of fever and malaise not lasting more
than seven (7) days and who were subsequently confirmed to be malaria positive by microscopic examination
of Leishman-Stained thin blood slides. AST, ALT, ALP activities, conjugated and unconjugated bilirubin, TP
and ALB levels were 37.6±5.5, 34.8±5.4, 104.32±8.0 :/L, 3.8±1.0, 0.24±0.04, 3.6±0.5, 7.4±0.3 mg/dL and
3.84±0.24 g/dL for the falciparum malaria patients and 7.4±0.9, 7.9±1.2, 35.7±0.7 :/L, 1.4±0.6, 0.3±0.35,
1.2±0.1, 7.1±0.07 and 3.7±0.5 mg/dL for non-infected (control) subjects. These increases in the values (except
ALB and TP) for the falciparum malaria infected patients were significant (p<0.05) when compared with the
values for the non-infected subjects. Evidence from these data indicates a measure of liver dysfunction among
the malaria infected patients. Post-treatment data need to be documented in order to advise health care
providers.
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INTRODUCTION

Malaria has been and is still the cause of human
morbidity and mortality. Although, the disease has been
eradicated in most temperate zones, it continues to be
endemic throughout most of the tropics and sub-tropics.
Forty percent (40%) of the world’s population lives in
endemic areas. Epidemics have devastated large
population and malaria possesses a serious barrier to
economic progress in many developing countries. There
are estimated 300-500 million cases of clinical disease per
year with 1.5-2.7 million deaths (WHO, 2000). Malaria is
a disease transmitted by the female Anopheles mosquito.
The disease is caused by protozoan parasites of the genus
Plasmodium. Four species of the Plasmodium parasite can
infect humans. Most serious forms of the disease are
caused by P. Falciparum (Giboney, 2000). Malaria
caused by P. Vivax, P. ovale, P. malariae is milder in
human and it is not generally fatal.  

Usually, people get malaria by being bitten by an
infective female Anopheles mosquito. Only Anopheles
mosquito can transmit malaria and they must have been

infected through a previous blood meal taken on an
infected person. When a mosquito bites an infected
person, a small amount of blood is taken, which contains
microscopic malaria parasites. When the mosquito takes
its next blood meal, these parasites mix with the
mosquito’s saliva and are injected into the person being
bitten. Malaria parasites multiply within the red blood
cells causing symptoms that include fever, nausea,
arthralgia, shivering, convulsion, haemoglobinuria and
retina damage.

Malaria parasites avoid the immune system when
they move from the liver to the red blood cells. Malaria
parasites head to the liver after arriving in a human body
and changes into a new form that can infect red blood
cells and begin to reproduce. The parasites kill the liver
cell they occupy and make it detach from its neighbour. 

Liver dysfunction has been recognised in malaria
infection but information among the inhabitants of Ikeja,
Lagos State, Nigeria is scarce. This research attempts to
report the changes in liver function biomarkers in malaria
infected patients in Ikeja and environs, and this will add
to accumulating data on the effect of malaria scourge on
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Table I:  Changes in liver function biomarkers in malaria infected and non - infected patients
Malaria infection Positive Negative 

------------------------------------------------------------------- ---------------------------------------------------------------------
Age (year) 0 -30 31-50 0-30 31-50

------------------------------- ---------------------------- ---------------------------- -------------------------------
Gender Female Male Female Male Female Male Female Male 
 No. of Subjects (n) 61 55 56 58 8 6 5 6
AST (:/L) 34.4±2.0* 36.0±2.5* 33.8±1.5* 43.8±4.5* 7.1±1.3 7.5±0.9 7.8±1.2 7.5±0.9  
ALT (:/L) 29.8±1.5* 36.0±1.5* 31.2±1.5* 40.6±3.7* 7.8±0.9 8.2±1.3 8.0±1.5 7.8±0.7 
ALP (:/L) 98.5±5.8* 109.8±8.8* 99.3±1.2* 109.0±8.0* 35.6±0.4 36.0±0.6 36.8±0.6 34.5±1.0
TB (mg/dL) 3.7±0.8 4.0±1.2 3.7±0.9 4.1±1.1 1.4±0.6 1.4±0.8 1.3±0.4 1.5±0.7
UB (mg/dL) 3.4±0.2 3.7±0.1 3.4±0.1 3.7±0.4 1.1±0.04 1.12±0.02 1.06±0.05 1.2±0.07
CB (mg/dL) 0.28±0.02 0.32±0.02 0.25±0.03 0.35±0.03 0.24±0.02 0.26±0.05 0.22±0.03 0.25±0.05 
TP (g/dL) 7.0±0.6 7.0±0.5 7.2±0.9 7.2±0.8 7.6±0.3 7.4±0.4 7.1±0.10 7.3±0.4
ALB (g/dL) 3.6±0.6 3.4±0.7 3.5±0.8 3.4±0.4 3.7±1.2 4.0±0.9 3.4±0.6 3.6±1.1
The values are expressed as mean±SD for ‘n’ subjects; *: Significantly different from the comparable non-malarial infected subjects’ value
AST:   Aspartate   Aminotransferase;   ALT:   Alamine   Aminotransferase;  ALP:  Alkaline  Phosphatase;  ALB:  Albumin;  TB:  Total  Bilirubin;
UB: Unconjugated Bilirubin; CB: Conjugated Bilirubin; TP: Total Protein

liver function in Nigeria, a highly malaria endemic area in
sub-saharan African.

MATERIALS AND METHODS

Study centre and period: This research was conducted
in the Tropical Disease Control Laboratory, Department
of Medical Biochemistry Delta State University Abraka,
Nigeria, between April and November, 2009.

Subjects’ selection: Patients’ selection was done by
simple random sampling of males and females presenting
at Kowa Medical Diagnostic Laboratories, Lagos State,
Nigeria, with a history of fever and malaise within a
period of 1- 7 days and who were subsequently confirmed
to be Plasmodium falciparum malaria positive by
microscopic examination of Leishman’s Stained thin
blood slides. Based on the following selection criteria,
230 patients found to be qualified for participation in the
study  were  selected.  The  ages of patients ranged from
0-50  years.   Patients   on   self  medication  with  any
anti - malaria drugs prior to presentation were excluded
from the study. Two hundred and twenty-four (224)
subjects in apparent good health and malaria parasite
negative were included as control individuals. Consent
was sought and obtained from the 454 subjects. The
malaria patients and control subjects were sex - and age -
matched. Presence or absence of malaria infection was
confirmed    using    Leishman’s    Stain    procedure
(John, 1957).

Specimen collection: Venous blood (5 mL) was obtained
from each of the subjects by vein puncture of the ante
cubital vein using a 21 gauge hypodermic sterile needle
and syringe. The blood samples were then transferred into
clean sterile centrifuge tubes and allowed to clot. Each
clotted sample was centrifuged at 3000 g for 10 min at
room temperature (about 29-30ºC) to obtain the serum.
The serum was removed from the mixture using a

dropping pipette and placed in a separate container and
biochemical assay was carried out within 48 h of
collection.

Assay of liver enzymes: Aspartate and alanine
aminotransferase activities were assayed by
spectrophotometric method (Reitman and Frankel, 1957).
Alkaline phosphatase activity was assayed by the PNPP
method (Armstrong, 1964). Serum bilirubin was
determined using colorimetric method (Jendressik and
Grof, 1938). Protein was estimated by the Biuret method
and albumin by the Bromocresol Green (BLG) method
(Doumas et al., 1971). The reagents used were supplied
as commercial   kits  by  Randox  Laboratories, Ardmore,
UK.

Statistical analysis: The data obtained were analysed
using the student’s t-test and level of significance was set
at p<0.05. SPSS software package version 10 was used.
Results were expressed as Mean±Standard Deviation
(SD)

RESULTS

The results obtained from the investigation into the
changes in liver biomarkers in malarial infected patients
and  non-malarial  infected  individuals  are shown in
Table 1.

Table 1 shows the changes in liver function
biomarkers of the male and female malarial and non
malarial - infected subjects between the age range of 0 -30
and 31-50 years. When the malaria positive (test) patients
were compared with the non - infected subjects, there
were increases in the mean activity values of the various
liver enzymes, serum total and unconjugated bilirubin in
both age groups. However, serum total protein and
albumin levels were reduced among the malaria infected
patients, though not to a significant proportion (p>0.05).

Changes in liver enzymes (AST, ALT and ALP)
activity and total/conjugated bilirubin values for the
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malaria patients were significantly (p<0.05) higher than
those for the non - malaria infected subjects and the trend
is same for both age groups (0-30 and 31-50 years).
Values (AST, ALT, ALP, TB, CB) were higher (p>0.005)
in male infected patients compared with their female
counterpart.

DISCUSSION

In this study, it was observed that the values for liver
function profiles among patients with malaria were
elevated when compared with those without infection.
Previous studies have documented liver dysfunction in
Plasmodium falciparum malaria (Anad et al., 1992;
Premaratna et al., 2001). Liver abnormalities are
relatively common findings in severe P.  falciparum
malaria and it has been demonstrated that abnormal liver
function profile return to normal a few weeks after
treatment (Wilaratna et  al., 1994).

The observed increase (p<0.005) in serum liver
enzymes (AST, ALT and ALP) could be due to leakage
from hepatic cells that were killed or injured by the auto -
immune progress and /or by abnormal cell activation
induced by the parasites. This finding supports previous
reports (Guthrow et al., 2007).

As judged by the changes in liver function markers,
there appears to be a measure of liver dysfunction and
compromise in P. falciparum malaria infected patients,
which seems to be more severe among the male patients
irrespective of age.

The   changes   in    liver    function   markers
 induced by   other   forms   of   human   malaria  parasites
(P. vivax, P. malariae and P. ovale) have been observed
to be mild and usually reversible after few weeks of anti -
malaria treatment (Wilaratna et al., 1994), but the changes
induced by P. falciparum, the commonest form of malaria
infection have been reported to be complicated by
previous studies (Murthy et al., 1998) and further
confirmed by this research findings. Yet, information on
treatment follow - up is scarcely documented in Nigeria.
Since the severity of P. Falciparum malaria infection on
liver is becoming fully established, then documentation
on post - treatment periods is desirable in order to provide
the scientific basis for advising health care providers. 
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