Evaluation of oxidative status in patients with Fasciola hepatica
infection
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Absract
Background: F. hepatica infection is rare and mostly subclinical. Migration of juvenile forms of F. hepatica into the host’s
liver is accompanied by an inflammatory reaction followed by fibrosis and cirrhosis.
Objective: The aim of this study was to evaluate oxidative status by using a novel automated method in patients with
Fasciola hepatica.
Methods: Twenty two patients with a diagnosis of F. hepatica and 26 healthy volunteers were enrolled in the study. Their
Total antioxidant capacity status (TAC), total oxidant status (TOS) and catalase were measured in them and oxidative stress
index (OSI) was calculated. These measurements were also taken for the control group and the values were compared.
Results: Plasma levels of total TOS and OSI were significantly increased in patients as compared with healthy controls
(P<0.001, P<0.001, P=0.001, P=0.008) respectively. In contrast, TAC level was significantly lower in patients as compared
with controls (p<0.05). There was no significant difference between the catalase results of the two groups (p>0.05).
Conclusion: Total oxidative status and OSI were increased and total antioxidative status capacity was decreased in patients
with F. hepatica infeciton. A high oxidative stress occurs during F. hepatica infection, which may cause severe damage in both
the liver.
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Introduction
Fascioliasis is a zoonotic disease caused by F. hepatica.
Humans become accidentally infected after eating
aquatic plants on which encysted organisms are
present or by drinking contaminated water. Over
the period 1970–1990, 2594 human cases were
reported in 42 countries, and the World Health
Organisation now recognises fascioliasis as an
important disease in humans.1 The infections are
mostly subclinical.2
Diagnostic limitations and the fact that human
fascioliasis is not a notifiable disease make it likely
that the number of human cases is much greater
than reflected in published reports. Recent papers
estimate human infection of up to 2.4 million people
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or even higher in many countries, mainly in Asia and
Africa.3,4 In our geographic region in Turkey, recent
prevalence rates of fascioliasis were 6.1% and 14.5%
in patients with eosinophilia and chronic urticaria,
respectively.5 Migration of juvenile forms of F.
hepatica into the host’s liver is accompanied by an
inflammatory reaction followed by fibrosis and
cirrhosis.6 Some oxidative parameters have been
studied in few human and animal patients with F.
hepatica. 6,7,8
In this study, we evaluated the oxidative
status in patients with F. hepatica and in healthy controls
via measurement of serum oxidative stress markers,
including total antioxidant capacity (TAC), total
oxidative status (TOS), oxidative stress index (OSI),
and catalase.
Method
The study protocol was approved by the local
research committee for ethics. In total, 22 patients
with fascioliasis and 26 healthy controls were
included in this study. For each subject the diagnosis
of fascioliasis was established serologically using a
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modified enzymelinked immunosorbent assay
(ELISA) prepared with ES antigens and/or by
finding F. hepatica eggs in stools. Radiological, clinical
and laboratory parameters were subsequently
evaluated. Venous blood samples of the patients
before therapy were taken and stored at -80ºC until
the analysis of tests. The blood samples of the
control group were also stored. Special care was
taken to exclude subjects who were taking anabolic
drugs, vitamins, or other antioxidants, or who were
smokers. None of the subjects was following a special
diet.
Measuring the total antioxidative capacity of
plasma (TAC)
The total antioxidant status capacity (TAC) of the
plasma was determined using a novel automated
measurement method developed by Erel.9 In this
method, hydroxyl radical, which is the most potent
biological radical, is produced. The assay measures
the antioxidative effect of the sample against potent
free radical reactions that are initiated by the hydroxyl
radical produced. The precision of the assay is
excellent and is lower than 3%. The results are
expressed as μmol Trolox equivalent/L.
Measuring total oxidant status (TOS)
The total oxidant status (TOS) of serum was
determined using a novel automated measurement
method as described previously.10 Oxidants present
in the sample oxidize the ferrous ion-o-dianisidine
complex to ferric ion. The oxidation reaction was
enhanced by the glycerol molecules present in the
reaction medium. The ferric ion produced a colored
complex with xylenol orange in acidic solution. The
color intensity, which was measured
spectrophotometrically, is proportional to the total
amount of oxidant molecules present in the sample.
The assay was calibrated with hydrogen peroxide,
and the results were expressed in terms of
micromolar hydrogen peroxide equivalents per liter
(μmol H2O2 equivalent/L).
Oxidative stress index (OSI)
The percentage ratio of the total peroxide level to
the TAC was used as the oxidative stress index
(OSI).11 The OSI was calculated as the total peroxide
(in μmol/L) divided by the TAC (μmol Trolox
equivalent/L) divided by 100. None of the subjects
was taking any drug known to affect lipid or
lipoprotein metabolism.
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Determination of catalase activity
Catalase activity was determined by Goth’s
colorimetric method, in which supernatant was
incubated in H2O2 substrate, and the enzymatic
reaction stopped by the addition of ammonium
molybdate. The intensity of the yellow complex
formed by molybdate and H2O2 was measured at
405 nm.12
Statistical analysis
The SPSS 15 commercial software package was used
for statistical analysis. All data were expressed as
median ± interquartile range (Median±IQR).
Kolmogorov-Smirnov test was used to determine
the distribution of studied parameters. The
comparisons of parameters were performed using
Mann-whitney U test and a p value of < 0.05 was
accepted as significant.

Results
Twenty two patients included in the study were
suffering from acute fascioliasis. The ratio numbers
of the females to males in patients and the control
groups were 19/3 and 22/4 respectively. The mean
age of the patients was 24.5±18.6 years (range 5–
64years) while in the control group was it was
22.2±14.3 years (range 7-72 years). Regarding age
and gender, no statistically significant difference was
observed between the two groups (P>0.05).
All patients had a history of watercress
ingestion. The ratios of malaise, abdominal pain,
headache fever, sweating, dyspepsia, nausea-vomiting,
itching, dyspnea and weight loss were 100%, 45.8%,
33.3%, 41.7%, 50%, 25%, 16.7%, 33.3%, 75%
respectively.
The ELISA test was positive for all patients.
11 patients, the diagnosis of fascioliasis was made
by the detection of parasite ova in the stool. Among
the patients, the elevated white blood cell, erythrocyte
sedimentation rate, gamma-glutamyl transpeptidase
(GGT), alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) were observed in 63.63%, 45.45%,
and 18.18%, 27.27%, 95.45% of the patients,
respectively. All patients were given a single dose of
10 mg/kg triclabendazole.
There were statistically significant differences
between the two groups for TAC, TOS and OSI
enzyme activities (table). No statistically significant
difference was observed between the two groups
for catalase (P>0.05). The serum OSI levels are
shown in figure 1.
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Table1: Serum oxidative status of patients and healty controls
Parameters

Patients (n=22)
Control (n= 26)
P value
Mean±SD
Mean±SD
TAC
1.14±0. 13
1.29±0.15
0.029
TOS
136.40±37.80
10.40±2.43
<0.001
OSI
10.8±3.31
0.81±0.28
<0.001
Catalase
9.33±5.05
7.64±3.41
0.185
TAC: Total antioxidant capacity, TOS: Total oxidant status, OSI: Oxidative stress index
Figure 1: The OSI level of patients and control groups
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Discussion
Free oxygen radicals cause protein oxidation, lipid
peroxidation and DNA damage13. In some diseases,
an increase in reactive oxygen species is not the
primary cause of the illness; it develops secondarily
to the primary disorder and is involved in
pathogenesis14. There are some studies indicating that
oxidative stres plays a role in the pathogenesis of
viral hepatitis, sepsis, and bacterial infections15-19.
Numerous studies demonstrated that in many
infectious diseases, a variety of inflammatory cells
are activated, which lead to production of reactive
oxygen and nitrogen species to kill parasites.20,21 One
of theparasites which inhabits in hepatic bile ducts is
F. hepatica and causes the disease22.
In order to investigate the effect of F. hepatica
on oxidative status, we measured TAC, TOS, OSI
and catalase. To the best of our knowledge, there is
no prior study investigating these biomarkers of
oxidant and antioxidant defense in patients with
fascioliasis. Reactive oxygen species (ROS) are
produced during many metabolic and physiological
processes. Organisms have several antioxidant
systems that prevent harmful effects of these ROS.
Under certain conditions, antioxidants mechanisms
are impaired and/or ROS are increased so
antioxidant mechanisms may be deficient to prevent
oxidative damage completely. As a result, oxidative
stress develops23,24.
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Although the level of serum oxidant and
antioxidant components can be measured separately,
these measurements are time consuming, expensive,
impractical and labour intensive. Various
measurement methods have been developed to
measure total antioxidant status, but there is not yet
an accepted reference method25. Antioxidant activities
indicate the antioxidant characteristics of only one
antioxidant, whereas total antioxidant status
represents the sum of all antioxidant characteristics.
In this study, a novel automated colorimetric
measurement method for TAC and TOS developed
by Erel was used. This method is advantageous since
it is simple, very cheap, reliable, and very sensitive9,10.
Kaya S. et al. have investigated the relationship
between fascioliasis and serum malondialdehyde
(MDA) levels, superoxide dismutase (SOD), catalase,
and glutathione peroxidase (GPx) activities. They
reported that oxidative stress has an important role
in the pathogenesis of fascioliasis and the persistence
of this oxidative stress can be one of the underlying
factors in the pathogenesis of the chronic disease.5
In an experimental F. Hepatica infection in rats, liver
tissue antioxidant ability was decreased whereas
oxidant capacity was increased, which represents
alterations in liver structure and functions.6 In our
patints liver function tests (ALT, GGT, ALP), OSI
and TOS capacity were increased significantly while
African Health Sciences Vol 11 Special Issue 1 August 2011

TAC was decreased. This condition showsthat
parasite causes severedamage in liver, which couldn’t
have the ability to give antioxidative response. Studies
have reported that catalase is a major intracellular
antioxidant enzyme. 6,26,27 In our study, catalase activity
was found to be unimportantl in fascioliasis since
no statistically significant difference was available
between patients and control groups (p>0.05).
Rehim WM et al. in their study have reported that
antioxidative support treatment may be helpful in
elimination of F hepatica.7 A decreased TAC and no
increased catalase in our study necessitates the need
for supportive antioxidative teratment. Similar
findings were reported by others such as Kaya et al.
in fascioliasis, 6 Melek et al. and Serefhanoglu et al. in
brucellosis. 18,28
In the present study TOS and OSI were
significantly higher in the patients than controls. OSI
is the ratio of the total plasma peroxide level to
TAC, and it is an indicator of oxidative stress. It has
been suggested that OSI may reflect the state of
oxidative status in fascioliasis. Oxidative stress has
an important role in the pathogenesis of fascioliasis.

Conclusion
A decreased TAC and increased TOS and OSI levels
may lead to considerable oxidative stress in patients
with F. hepatica infection. A high oxidative stress
occurs during F. hepatica infection, which causes
severe damage in the liver and body.
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