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Abstract  

 A total of 50 human blood samples with Amoebic dysentery were obtained from people 

between the ages of 7-66 years for a period of three months from November 2017 to January 2018 

from three hospitals (Murjan Medical City hospital, AL-HillaTeachinghospital, and AL-Mahaweel 

hospital) in Babylon province, Iraq. While the other 30 samples of healthy people (7- 63 years) were 

seen as a control group, were collected from donors from Babylon Governorate to assess the state of 

oxidative stress in people with acute Entamoebahistolytica infections.  

 The state of oxidative stress was determined by valuing the levels of serum 

malondialdehyde (MDA) and serum glutathione (GSH) as an indicator of lipid peroxidation and 

antioxidant status respectively. Serum MDA and serum GSH levels for Group of sick people were 

18.125± 4.56μmol/L and 194.434±23μmol/L respectively, which MDA level was significantly higher 

than that in the control group 13.285 ± 2.87μmol/L whereas the GSH level was lower than that in the 

control group 559.25±55μmol/L (P<0.001). Serum MDA levels were increased significantly with 

increasing age (P<0.001). The acute infection of the amoeba parasite under study was directly 

associated with a sharp increase in free radicals by increasing MDA levels and lower GSH levels in 

people with parasite compared to uninfected persons, confirming the important role of parasites in 

inducing oxidative stress. 
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Introduction 

Entamoebahistolytica is a protozoan pathogen responsible for amoebiasis, which is important 

for diarrhea in developing countries (1). To succeed parasite infection must bind to the enormous 

intestinal epithelial cell and destroy the tissue (2). Oxidative stress is produced from a non-balancing 

between mechanical defense against oxidants and levels of oxidants (3). 

Free radicals are produced through many natural processes in the body of the organism, in 

addition to the fact that oxidative stress has an essential role in increasing these radicals when exposed 

to many diseases (4, 5). Free radicals are a double edged weapon within the organism, on the one hand, 

which have defensive roles against pathogens and contribute to some important life processes in vivo, 

on the other, have destructive effects on cells and tissues(6). The increase above the normal limit of 
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active oxygen species leads to oxidative changes in the large molecules inside cells such as DNA, 

proteins and fats, resulting in irreparable oxidative damage (7), Free radicals of oxygen have been 

documented as interfering with the development of human cancer(8). 
Numerous studies have confirmed the role of some free radicals in the killing of parasites such 

as H2O2, which inhibits the movement of the parasite Leishmania donovani and thus its death, and also 

recorded the increase in the radicals of superoxide when the parasite Trypanosoma brucei infection 

happened (9). Wen et al. (10) demonstrate that there was a rise in oxidative stress markers in the fatty 

tissue of Trypanosoma cruzi -infected mice including lipid peroxidation and protein carbonylation . 

Malondialdehyde is an effective carbon compound, which is the most copious in human body 

and produced from lipid peroxidation when unsaturated fatty acids are exposed to free radicals (11). An 

increase in lipid oxidation outputs occurred when it was combined with various parasitic infections in 

humans (12, 13) and animals (14, 15). The chiefaims were to appraise the oxidative stress grade in 

persons with acute Entamoebahistolytica infections by determining the serum concentration 

ofmalondialdehyde and glutathione as an indicator of lipid peroxidation and antioxidant status 

respectively. 

 
Materials and methods 

This study was carried out during the period between November 2017 and January 2018 from 

three hospitals (Murjan Medical City, AL-HillaTeaching, and AL-Mahaweel hospitals)  in Babylon 

province, Iraq. A total of 80 subjects aged (7-66) years were comprised in the study. There were 50 

patients with acute amoebiasis, while the rest 30 subjects  (collected from different areas of the 

province outside of hospitals) were healthy individuals and considered as a control group.The infection 

was diagnosed by the pathological laboratories in the above mentioned hospitals and followed up by 

specialist physicians.An information form was used for people under trial and excluded all people with 

chronic diseases.Three ml of venous blood was withdrawn for all subjects in the study. it was permitted 

to clot in plain tube and then centrifuged at 3000 round / minute for 10- 15 min and sera were separated 

to be used for quantifying MDA and GSH.  

The level of malondialdehyde determined by an improved procedure described by Guidet & 

Shah (16) by using a spectrophotometer at 532 nm. Serum reduced glutathione was determined by 

colorimetric method at 412 nm according to Burtis and Ashwood (17), The serum GSH concentration 

was obtained from the following curve in μM Fig. (1). 
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Fig. 1: The stander curve of reduced glutathione under this study. 

 

Statistic 

The data were analyzed statistically by using t-test (student). The value of P was considered 

significant if it is less than 0.05 and in case of less than 0.01 it is more significant. The results were 

expressed as mean ± SD (stander division). 

 

RESULTS 

Eighty human serum samples(44 male and 36 female) were studied for the purpose of 

estimating the level of MDA concentrations, the data were evaluated by using a student`s t-test. There 

were 50 patients (28 male and 22 female) with amoebiasis, while the rest 30 subjects (16 male and 14 

female) were apparently healthy individuals and considered as control group, The demographic 

characteristics of the people in the experiment are shown in the table1. 

Table 1.The most important specifications (demographic characteristics) in the people under 

experiment 

 

 

 

 

 

 

 

 

 

 

 

 

 

The result show higher serum levels of MDA in patients with amoebiasis compared with 

controls (p<0.01) and lower levels of GSH in patients with amoebiasis compared to the control group 

(p<0.01) table 2. 

 

Specifications 
Patients 

( Amoebic dysentery) 

Healthy 

(Without infection) 

Age/year 7- 66 7- 63 

Gender 

Male (number) 

Female ( number) 

 

28 
22 

16 
14 

Location of samples 
 
 

Al Mahaweel Hospital 
16 
 

Hilla Teaching Hospital 
12 
 

Murjan Medical City Hospital 
22 

Collected from different areas of the 
province outside of hospitals 

30 
 

Smoking No smoking No smoking 

Pathological history 

 

They do not have chronic diseases 
such as blood pressure and diabetes as 

indicated in the information form 
through questions addressed to them 

Same history in the patient group except for 
amoebic dysentery parasite 

Drug use No  No  
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Table 2. MDA and GSH Concentration in patients and control groups. 

 

There was no statistical significance as compared between males and females in amoebiasis 

patients.   In general, there was a higher level of serum MDA and lower level of GSH in males patients 

in contrast with a females, table 3. 

Table 3: MDA Concentration in patients according to gender factor. 

 

 

 

 

 

 

Table (4) shows the relationships between MDA concentrations and ages of different groups 

(patients). A positive correlation was determined between MDA and age(P<0.01).   

Table 4:  MDA Concentration according to the ages in patients and control groups. 

Variables 

patients 

Mean ± SD 

N=50 

control 

Mean ± SD 

N=30 

 

P value 

 

MDA ( µmol/L) 18.125 ± 4.56 13.285 ± 2.87 p<0.01 

GSH( µmol/L) 194.434±23 559.25±55 p<0.01 

Variables 
Male 

N=28 

Female 

N=22 

MDA( µmol/L) 21.15 ± 2.22 19.194± 2.87 

GSH( µmol/L) 185.75 ± 16.14 188.607 ± 24.64 

Ages groups 

(year) 
No. of samples 

MDA ( µmol/L) 

Mean ± SD 

<20 91 13.628 ± 1.52 

20-30 17 17.822 ± 1.22 

31-40 15 15.208 ± 2.3 

41-50 16 25.136 ± 4.22 
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Figure 1 shows a negative correlation between the MDA levels and the GSH level in patients 

group. When the MDA values rise, the GSH values decrease and correlation value was -0.7611. 

 

Figure 1: illustrates the relationship between MDA and GSH levels in patients 

 

Discussion 

The importance of oxidative stress comes from the damage to the body, and the stress belong 
to many causes may be hereditary or physiological or the result of microbial infections, many studies 
have indicated the occurrence of oxidative stress in parasitic infection, they recorded a high 
concentration of Malonaldahyde in patients with acute and chronic fascioliasis (18) Toxoplasma gondii 
(13)Leishmania,(12, 19,and 20) Giardia lamblia(21) and Entamebahistolytica (22). Macrophages, 
neutrophils and other phagocytic cells are mainconstituents of the anti-parasitic, anti-microbial and 
tumoricidal immune responses. These cells are capable of producinghuge amounts of ROS and reactive 
nitrogen species (RNS). ROS and RNS have a probable role in the pathogenesis of parasitic diseases 
(23). As an immune response to parasitic infection with Trypanosomacruzi , free radicals are produced 
that keep the parasite chronic and at the same time harmful to the heart muscle. These radicals may be 
beneficial for acute infection and need to be developed by the parasite(24).Many different chronic 
diseases affecting humans are associated with increased production of lipid peroxidation(25). The 
present study powerfully suggests that one of the main causes for high MDA levels in patients due to 
parasitic infection. ROS are highly reactive, they attach the important molecule in the cell and thus 
leading to damage the cell constituents. To survive under such dangers, humans or animals have 
established defense mechanisms for extermination of free radicals. However, the antioxidant 
mechanisms are not enough to remove all ROS produced during pathological or physiological  
processes. Then oxidative damage occurs, if the damage cannot be repaired, its effects will accumulate 
with age (26). In the present study serum MDA level was increased with increasing age for Age 
group(41-50 years). This result can support other previous studyhad suggested that oxidative damage is 
accrued during elderly (27).  

GSH is an important component for protective mechanisms inside the cells  against 
numerousharmful stimuli as oxidative stress. It prevents conversion of hemoglobin into methemoglobin 
as the result of oxidation, as well as it conserves the -SH groups in proteins against oxidation (28). In 
the current study, A significant reduction in the levels of serum GSH was detected in patients with E. 

histolytica infection. This proposes that the incidence of this parasite may be related with remarkable 
oxidative stress causing in the depletion of GSH due to an upturn in the quantity of free radicals.The 

≥50 13 15.61 ± 3.6 
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result of GSH observed in this study agreed with two previous studies carried out on parasitic infection 
in humans such as T. gondii (29) and  E. coli (30).Also Kaya et al.(18) found that people with 
fascioliasis had a lower activity of glutathione peroxidase (enzymes convert H2O2 to water and alcohols 
by using reduced glutathione) in serum and erythrocytes compared to non-infected people. 

The results of the present study showed that there is an inverse association between the level 
of MDA and the level of GSH in the serum of people with parasite, and this is consistent with other 
studies.A number of studies have shown that there is an inverse relationship between GSH and MDA, 
In their study, Ahmadvand et al. (31) indicated that the injection of GSH into peritoneal cavity  in rats 
with Kidney ischemia leads to a lower serum MDA level compared to non-injected rats. Chen et al. 
(32) reported a decrease in the value of MDA and a change in oxidative stress when GSH was supplied 
orally to obstructive jaundice rats. 

In conclusion, this study demonstrates that, The infection by E. histolytica in women and men 
induced oxidative stress through free radicals formation. The infection by E. histolytica leads to 
increase lipid peroxidation in human host through MDA formation. In the present study serum GSH 
level was decreased in patients with amoebasis. 
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