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Abstract: Diabetes Mellitus and Malaria have continually been shown to be the major killers common in major
developing countries in spite of phenomenal progress in medical sciences. The present study is therefore aimed at
assessmentof liver function indiabetic patients with malaria infection, hence finding the possible contribution of malaria
infection of some organs to the pathophysiology of diabetes mellitus. The liver function profile were estimated in a total
of 140 subjects, of which 50 were diabetic patients with malaria parasitaemia, 50 diabetics without malaria infection
drawn from patients attending the diabetic clinic at the University of Nigeria Teaching Hospital, UNTH, Ituku-Ozalla,
Enugu. Fifty (50) non-diabetics without malaria and 50 non-diabetics with malaria were used as controls. All the subjects
were aged between 40-70 years old and were involved in the study. The diagnosis for malaria and diabetes mellitus were
made according to WHO guidelines. There was no significant difference in the mean blood glucose in the diabetics with
and those without malaria. The diabetics with malaria and those without malaria showed normal liver function although
alkaline phosphatase and bilirubin were slightly raised butnon-significant. Both diabetics and non-diabetics with malaria
showed slight elevation in alkaline phosphatase, suggesting that diabetics with severe malaria parasitaemia may be at
higher risk of liver dysfunction.
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INTRODUCTION
Diabetes mellitus, one of the common non-
communicable diseases is caused by absolute or relative
insulin deficiency (Crook, 2006). Diabetes is a syndrome
characterized by disordered metabolism and abnormally
high blood sugar (hyperglycemia) resulting from
insufficient levels of the hormone insulin with or without
additional resistance ofinsulin’s effect in many body cells
(Tierny et al., 2002). Type-2 diabetes, also known as
Non-Insulin-Dependent Diabetes Mellitus (NIDDM) is
the commonest variety worldwide accounting for about
70-90% of the diabetic cases (Manoj, 2001) and
usually affects people of over the age of 40 years
(Knowler et al., 2002). The increase in incidence of
diabetes indeveloping countries equally follows the trend
of urbanization and life style changes, most importantly,

western style “diet” (Gautier, 2001). There is also
evidence that diabetes mellitus is going to be epidemic in
many developing and industrialized (Manoj, 2001).
Malaria is the most commonest vector borne parasitic
disease of the globe (WHO, 1997) and a major public
health problem in more than 100 countries around the
globe with more than 2.5 billion people at risk causing 1
to 3 million deaths annually (Park, 1997). Malaria can be
transmitted by three known ways; vector transmission
(Anderson et al., 1981), blood
(Strickland, 1991) and congenital
(Ezechukwueral.,2004). Malaria parasite interferes with
3 organs in the body, namely, brain, kidney and liver
(Edington, 1967) and the invasion of malaria parasite can
cause organ congestion, sinusoidal blockage and cellular
inflammation (Jarike et al., 2002), leading to the leakage
of the parenchymal and membranous enzymes into the

transfusion
transmission
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Table 1: The mean (£SD) of the assayed biochemical parameters in diabetics and non-diabetics with malaria infection

Parameters Diabetics with malaria Non-diabetics with malaria p-value
Parasite density(Count/mL) 103.9+41.2 164.4+£98.0 p<0.05
Blood glucose(mmol/L) 8.94+2.27 4.93+0.35 p<0.05
Total bilirubin(mmol/L) 11.1+3.8 9.55+4.7 p>0.05
Conjugated bilirubin (mmol/L) 5.33+2.1 4.74£2.6 p>0.05
Alanine transaminase (iu/L) 8.0+4 .4 8.4£2.5 p>0.05
Aspartate transaminase (iu/L) 10.8+3.5 9.8+3.4 p>0.05
Alkaline phosphatase (iu/L) 59.3+28.8 59.1+£19.5 p>0.05

circulation (Burtis et al., 2001). Rapid and unprecedented
urbanization, in addition to often declining economies
might have profound implication for the epidemiology
and control of malaria, as the relative disease burden
increase among urban dwellers (WHO, 1997). In tropical
Africa, malaria poses a dangerous health threat for
centuries more than any other disease, with 80% of
malaria cases and mortality occurring in Africa, affecting
both young and old (Afolabi, 2001).

In spite of phenomenal progress in medical sciences,
malaria and diabetes mellitus continue to be the major
killers (Park, 1997). As both diseases are common in
developing countries, such as Nigeria, there is need to
evaluate the biochemical profile of type-2 diabetic
patients with malaria parasitemia to know the possible
contribution of malaria infection of the hepatic organ to
the pathophysiology of diabetes mellitus. This will help in
better management of diabetic patients in the tropics,
since it is not unlikely to come across diabetic patients
with malaria.

MATERIALS AND METHOD

Subjects: A total of Fifty (50) type -2 diabetic patients
with malaria parasitaemia and 50 without malaria
parasitaemia and attending the diabetic clinic of the
University of Nigeria Teaching Hospital UNTH Ituku
Ozalla, Enugu State, Nigeria were enrolled as the test
subjects. The test subjects were randomly selected from
those attending the diabetic clinic of the hospital between
June and August 0£2009. The control subjects were made
up of twenty (20) non-diabetic subjects with malaria
parasitaemia and 20 without malaria parasitaemia. Only
type-2 diabetic patients with and without evidence of
malaria parasite infection and without any previous record
of renal failure, hepatic involvement and infections like
pneumonia and urinary tract infection were enlisted for
the study.

The study was conducted at the University of Nigeria
Teaching Hospital, UNTH, Ituku-Ozalla, between the
months of June and August 2009 and approval was given
by the ethics committee of the institution while informed
consent was given by all the subjects before the
commencement of the study.

Sample collection and preparation: Fasting venous
blood was collected aseptically from the subjects using 5

215

mls disposable syringes. The blood samples were
collected with minimum stasis from the ante-cubital fossa
while the subjects were in sitting position and 4 mls were
transferred into plain bottles for the biochemical assays
whereas the remaining 1ml was transferred into EDTA
bottles for malaria parasite tests.

The blood samples in the plain bottles were allowed
to clot and retract after which they were centrifuged at
3000 rpm for 10mins and the serum transferred into
sterilized plain bottles for the biochemical analysis.

Analytical methods:

Malaria parasite density test: The parasite density was
calculated from Giemsa stained peripheral blood smear.
The films were examined microscopically usingx100
objective under oil immersion (Cheesbrough, 1998).

Biochemical analysis: The blood glucose was estimated
using glucose oxidase method of Trinder (1969) where as
alkaline phosphatase was assayed using Kind and
King method (1954). The estimation of transaminases
(ALT and AST) was done by Reitman and Frankel (1957)
and the serum total and direct bilirubin was estimated
using the method of Powell (1994) and Burtis et al.
(2001). The optical densities were measured using
spectronic-20 spectrophotometer.

Statistical analysis: The data obtained was analyzed
using students t-test and the results were given as mean +
standard deviation (+SD).

RESULTS

Table 1 shows the malaria parasite density, blood
glucose and liver function profile in diabetics with malaria
and non-diabetics with malaria. The results show that the
mean parasitic count of the diabetics with malaria (103.9
count/mL) was significantly lower than non-diabetics
(164.4 count/mL). There was also statistically significant
difference (p<0.05) in the mean blood glucose of the
diabetics and non-diabetics with malaria infection.

When the diabetics and non-diabetics without malaria
were compared, there was significant difference in the
mean blood glucose whereas the liver function profile
were non significant Also the liver function profile of the
diabetics with malaria was within the normal range
compared to those without malaria with the exception of
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Table 2: The mean (£SD) of the assayed biochemical parameters in diabetics and non-diabetics without malaria infection

Parameters Diabetics without malaria Non-diabetics without malaria p-value
Blood glucose(mmol/L) 8.81+3.4 4.8+£0.42 p<0.05
Total bilirubin(mmol/L) 9.99+2.1 8.97+£2.5 p>0.05
Conjugated bilirubin (mmol/L) 4.78+£2.2 4.21+2.0 p>0.05
Alanine transaminase (iu/L) 7.4+3.5 7.95+3.4 p>0.05
Aspartate transaminase (iu/L) 10.3+4.3 10.6+£5.4 p>0.05
Alkaline phosphatase (iu/L) 55.7+£22.8 55.5+18.5 p>0.05
Table 3: The mean (£SD) of the assayed biochemical parameters in diabetics with and without malaria infection

Parameters Diabetics with malaria Diabetics without malaria p-value
Blood glucose(mmol/L) 8.94+2.27 8.81+3.4 p>0.05
Total bilirubin(mmol/L) 11.1£3.8 9.99+2.1 p>0.05
Conjugated bilirubin (mmol/L) 5.33+2.1 4.78+£2.2 p>0.05
Alanine transaminase (iu/L) 8.0+4 .4 7.4£3.5 p>0.05
Aspartate transaminase (iu/L) 10.8+3.5 10.3+4.3 p>0.05
Alkaline phosphatase (iu/L) 59.3+28.8 55.7£22.8 p>0.05

serum bilirubin and alkaline phosphatase activity, which
showed slight elevationthough not statistically significant
(Table 2). However, a comparison of diabetics with and
withoutmalaria showed no significant difference in all the
parameters studied, (Table 3).

DISCUSSION

As seen in clinical practice, diabetes mellitus and
malaria parasite infection are common in developing
countries such as Nigeria. The study was carried out to
assess the liver function profile of diabetic patients with
and without malaria parasitaemia.

The mean parasitic count in diabetics with malaria
was significantly lower (p<0.05) compared to that of non-
diabetics with malaria. The low parasitic count in the
diabetics was in agreement with the study of
Manoj (2001) and could also be linked to the slow
parasitic multiplication observed in experimental malaria
mice.

However there was no significant difference (p>0.05)
in the mean blood glucose of the two groups of diabetics
(with and without malaria).

The liver enzymes of the test subjects when
compared with the control were within normal range
except for the alkaline phosphatase, which showed slight
elevation though not significant. The non-significant
increase in enzymes can be due to improved glycemic
control and improvement in insulin resistance which can
reduce mild chronic elevation of transaminases found in
type -2 diabetics (Lebovitz et al., 2002), as the test
subjects were on drugs. Increased but non-significant
alkaline phosphatase was also previously observed in
experimental mice by Adekunle et al. (2007), who
suggested the elevation to indicate the hepatic stage of the
parasite’s life cycle in its host, usually accompanied by
significant perturbation of the hepatocyte membrane,
leading to leakage of the enzyme out of the liver cells.

There was also slight but non-significant increase in
bilirubin level of diabetics with malaria when compared
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with other group of subjects. This was in contrast with the
finding of Manoj (2001), who reported significant
increase in the bilirubin level of diabetics with severe
falciparum malaria. The result from this study mightbe as
aresult thereduced severity of malaria parasitaemia in the
test subjects, as shown in the malaria parasite density, in
comparison with the study of Manoj (2001).

CONCLUSION

Studies have suggested that improved glycemic
control and improvement in insulin resistance can reduce
mild elevation of transaminases in diabetic patients.
Severe malaria pasitaemia, which is a common occurrence
in the developing countries, especially the tropics will
most likely be an extra burden to the hepatic organ of a
diabetic patient. The raised bilirubin and alkaline
phosphatase may suggest that diabetic patients with
severe malaria parasitaemia may be at higher risk of liver
dysfunction.
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