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Abstract

The aim of this study was to evaluate the effect of Schistosoma haematobium infection on liver and 
kidney pathologies. The cross-sectional study was conducted among school pupils in a schistosomiasis 
endemic area. Sera samples from the subjects were assayed for aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT). Urine samples were examined for S. haematobium eggs and assayed for uric 
acid and creatinine. AST, ALT, uric acid and creatinine in S. haematobium infected pupils were higher than 
in the control group (P>0.05). The study suggested contribution of S. haematobium infection to liver and 
kidney-associated pathologies. 
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Резюме

Целта на проучването е да се оцени ефектът на инфекцията с Schistosoma haematobium върху 
чернодробните и бъбречните патологии. Проучването е проведено сред ученици в ендемичен за 
шистозомоза район. Серумните проби от субектите са анализирани за аспартат аминотрансфераза 
(AST) и аланин аминотрансфераза (ALT). Пробите от урина са изследвани за яйца на S. haematobium, 
както и за пикочна киселина и креатинин. Стойностите на AST, ALT, пикочна киселина и креатинин 
в инфектираните с S. haematobium ученици са по-високи, отколкото в контролната група (P>0,05). 
Проучването предполага принос при оценката на инфекцията с S. haematobium за патологии, свърза-
ни с черния дроб и бъбреците.
Introduction

Schistosomiasis is a waterborne helminth dis-
ease which exerts significant morbidity in the af-
fected population. It is endemic in several sub-Sa-
hara African countries, but Nigeria is one of the 
most affected countries, recording cases in differ-
ent population strata (Salawu and Odaibo, 2013; 
2014; Morenikeji et al., 2014; Oyeyemi and Odai-
bo, 2017). Infection due to one or more species of 
Schistosoma is oftentimes monitored by certain bi-
ochemical parameters which are closely associated 
with morbidity in schistosomiasis. Haematuria and 
proteinuria are widely used to indirectly diagnose 
infection due Schistosoma haematobium (Oyeyemi 
and Odaibo, 2017).

While studies have established a possible as-
sociation between S. mansoni infection and liver 
pathologies measured by increased levels of AST 
and ALT (El-Agamy et al., 2011; Dessie et al.,  

 
2020), there is presently no related study of S. hae-
matobium. In contrast, a few studies have related 
S. haematobium infection with kidney dysfunction 
through the evaluation of some urinary markers 
(Egoro et al., 2016; Oyeyemi et al., 2018), but there 
is currently none for liver dysfunction. The aim of 
this study was to evaluate the impact of S. haemato-
bium infection on liver and kidney through indirect 
measurement of some markers of dysfunctions in 
these organs.
Materials and Methods

A cross-sectional study was conducted among 
school pupils (age 6 – 16 years) at Awopeju village 
in Ile-Oluji/Oke-Igbo Local Government Area. Eth-
ical approval was obtained from the University of 
Medical Sciences/Teaching Hospital Research Eth-
ics Committee. Consent was also obtained from the 
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pupils, their guardians and the school authorities 
before samples were collected.  The study was con-
ducted according to the World Medical Association 
Declaration of Helsinki regarding ethical conduct 
of research involving human subjects.

Urine and blood samples were collected from 
a total of 33 pupils (24 males and 9 females) from 
Awopeju village: a Schistosoma endemic area. A 
negative control group comprised 20 individuals 
from Ondo City, which is a non-endemic area. A 
mid-stream urine (10 ml) was collected in a uni-
versal bottle and was transported to the laboratory 
on ice. The urine sample was centrifuged at 5000 
rpm for 5 min. The sediment was viewed under the 
microscope for diagnosis of S. haematobium eggs. 

The supernatant was stored at -20°C and was 
further assayed for the determination of creatinine 
and uric acid spectrophometrically. Blood (4 ml) 
was collected in a plain tube and was processed to 
obtain serum which was assayed for detection of 
ALT and AST spectrophotometrically at 546 nm.

Data were analysed using SPSS software 
(version 23). The mean of concentration of bio-
markers of liver and kidney pathologies was pre-
sented with standard deviation (±SD). Analysis of 
variance (ANOVA) was used to test for significant 
differences in means of variables. P value less than 
0.05 (P<0.05) was considered statistically signifi-
cant.
Results

The concentration of urinary uric acid in pu-
pils positive for schistosomiasis (n=18) in the en-
demic area was 9.43 mmol/d ± 2.35 while the con-
centration of uric acid in individuals negative for S. 
haematobium (n=15) in the non-endemic area was 
7.1 mmol/d ± 2.51 (P>0.05). Urinary creatinine level 
in school pupils infected with S. haematobium was 
1.66 µmol/l ± 0.83 while in non-infected individu-
als in the non-endemic area it was 0.7 µmol/l ± 1.22 
(P>0.05). Pupils that were positive for urogenital 
schistosomiasis in the endemic area had higher AST 
level (130.36 U/l ± 25.53) than the non-infected in-
dividuals in the non-endemic population (54.57 U/l 
± 22.44). The level of ALT in pupils positive for S. 
haematobium in the study area was 26.23 U/l ± 7.58 

while the ALT level in the negative control group 
was 9.11 U/L ± 2.21 (P>0.05) (Table 1).
Discussion

The diagnosis of infectious diseases has been 
achieved indirectly by measuring some markers of 
pathology associated with the causal agent of cer-
tain diseases. This is particularly true for urogenital 
schistosomiasis, in which haematuria and proteinu-
ria are known to be reliable diagnostic markers of S. 
haematobium (Salawu and Odaibo, 2014; Oyeyemi 
and Odaibo, 2017). In the present study, although 
S. haematobium is not strictly associated with the 
liver, it was assumed that the few moments of the 
young adult parasite in the liver before movement 
to the urinary or genital areas could induce some 
morbidities in the liver. This is not often researched, 
hence, many studies have related S. haematobium 
with bladder pathology (Oyeyemi et al., 2018) and 
genital organs as in the case of female genital schis-
tosomiasis (Ekpo et al., 2017).

Although several experimental studies using 
mouse models have related S. mansoni infection 
with liver pathologies or biomarkers of liver dam-
age (Andrade and Warren, 1964; Andrade, 2009), 
none is available for S. haematobium. A popula-
tion-based epidemiological study has reported in-
creased levels in AST and ALT in individuals in-
fected with S. japonicum compared with those not 
infected with the parasite (Ning et al., 2015). It 
is worthy to note that S. haematobium oftentimes 
co-exists with other helminthes and S. mansoni, 
hence, the increase in AST and ALT could have 
also been due to undiagnosed helminthiasis.

Uric acid and creatinine are among the mark-
ers of renal function, hence, an abnormal increase 
in their levels could denote kidney pathology. The 
study showed increased levels in uric acid and cre-
atinine in S. haematobium infected pupils com-
pared with non-infected individuals. This was ex-
pected since S. haematobium is closely related to 
the urinary tract. Increased levels in uric acid are 
closely associated with urinary tract infections. The 
limitation of the study included not taking into con-
sideration other confounders during data collection 
such as other helminthes and toxins which could 

Table 1. Variation in liver and kidney dysfunction biomarkers in relation to urogenital schistosomiasis (+SD)
Infection status ALT AST Creatinine Uric acid

Non-endemic negative 9.11 ± 2.21 54.57 ± 22.44 0.70 ± 1.22 7.10 ± 2.51

Endemic negative 30.87 ± 13.79 116.96 ± 32.90 0.41 ± 0.41 6.85 ± 1.79

Endemic positive 26.23 ± 7.58 130.36 ± 25.53 1.66 ± 0.83 9.43 ± 2.35
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induce hepatic and renal damage. Also, the sample 
size used was small.

In conclusion, schistosomiasis is highly en-
demic in the area of study as school pupils are at 
high risk of contracting infection. Urogenital schis-
tosomiasis could induce liver and kidney pathol-
ogies due to increased levels of some biomarkers 
associated with these organs dysfunction. How-
ever, further studies with a larger sample size are 
recommended to ascertain this claim and study the 
specific contribution of other helminthes to these 
dysfunctions.
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