
ISSN: 2320-5407                                                                                  Int. J. Adv. Res. 6(4), 1411-1416 

1411 

 

Journal Homepage: - www.journalijar.com 

    

 

 

 

Article DOI: 10.21474/IJAR01/7002 

DOI URL: http://dx.doi.org/10.21474/IJAR01/7002 

 

RESEARCH ARTICLE 

 
IMMUNOPATHOGENESIS OF ENTAMOEBA HISTOLYTICA AT NEWLY DIAGNOSED MALE 

PATIENTS, IN THE EASTERN REGION OF IRAQ. 

 

Zaid Habeeb Abd-Alkareem
1
,
 
Jaber Hameed hussien

1
,
 
Qays Ahmed Al-Kafaji

2
 and Mohammed Al-Aaraji

1
.
 

1. Department of Clinical Laboratory Sciences, College of Pharmacy, AL-Mustansiriyah University. Baghdad, 

Iraq. 

2. Kamal Al-Samarraee Teaching Hospital for Infertility and IVF. 

…………………………………………………………………………………………………….... 

Manuscript Info   Abstract 

…………………….   ……………………………………………………………… 
Manuscript History 

 
Received: 20 February 2018 

Final Accepted: 22 March 2018 

Published: April 2018 

 

Keywords:- 
IL17, TGFβ, RSL, CMV infection. 

 

 

 

 

 

 

 

This study aims to investigate the effect of Entamoeba histolytica 

infection on the cellular immunity of the patients, through measuring 

the following immune markers: IL-1α, IL-2 and IL-8 during acute 

amoebiasis, and to find out the correlation of serological parameter 

with the severity of infection. The study included 110 individuals (male 

only), 55 patients were diagnosed with Entamoeba histolytica, and 55 

cases as a healthy control group. Immune markers IL-1α, IL-2 and IL-8 

were assessed throughout the course of the infection.  Results showed 

elevated levels of IL-1α and IL-2 in patients group compared with the 

healthy control group (8.216± 1.656) and (4.263±1.128) respectively (P 

<0.001). In addition, results showed a significant increase in IL-8 (P 

<0.001) with a confidence interval of (3.512-4.881).  
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Introduction:- 
Entamoeba histolytica  is an anaerobic parasitic protozoa, it infects a large part of gastrointestinal tract of human 

causing amebiasis, human is the initial reservoir of Entamoeba histolytica, and the infection is mainly transmitted 

via contaminated fresh water and food (Khan and Jahan, 2017).  Entamoeba histolytica infection is distributed 

worldwide, it causes colitis, and extraintestinal amebiasis to 50 million with 100.000 deaths per year (Bercu et al, 

2007). Patients with intestinal amebiasis may suffer from severe abdominal pain, and diarrhea. However, endoscopic 

assessment reveals the scattered colonic ulcerations and liver abscess in some cases. Entamoeba histolytica has a 

two-stage life cycle, which is represented by cysts and trophozoites (Peterson et al 2011). It is an intracellular 

protozoan, it attaches to the host tissue in a manner of contact-dependent, this process and E histolytica execratory-

secretory products (ESP) is reported to play a key role in cellular invasion (Ahn et al 2018). Moreover, E histolytica 

is found to initiate a local, secondary immune reaction, an anti-amoebic secretary IgA (sIgA) is diagnosed in saliva, 

faeces, breast milk, and bile from infected patients (Carrero et al, 2007).  The pathogenesis of E histolytica is still 

not fully understood; however, many studies revealed, that the pathogenicity of E histolytica is a multifactorial tactic 

(Espinosa-Cantellano M and Martínez-Palomo, 2011). Some manifestations of E histolytica`s pathogenesis are 

proposed, they are generally grouped according to the involved mechanisms in to the following: (a) interaction of E 

histolytica with the intestinal normal flora, (b) E histolytica lytic effect on the host cell via direct adhesion or by 

cytotoxic products (c) E histolytica phagocytic activity of target cell (Espinosa-Cantellano, 2000). The microscopic 

examination of rectal smears is the common diagnostic test, to detect the trophozoites of E histolytica that are found 

in the mucus and exudates of mucosal ulcers, laboratory test depends on detecting anti E histolytica is recently used 

(Abbas et al 1997). Cytokines are small secreted proteins released by immune cells have a specific effect on the 
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interactions and communications between cells, Interleukin-1-alpha, one form of interleukin-1, which is made 

mainly by white blood cell to fight infections. It also helps leukocytes pass through blood vessel walls to sites of 

infection and causes fever by affecting areas of the brain that control body temperature (Choi et al, 2006).  

 

The IL-1α precursor is constitutively present in epithelial layers of the entire gastrointestinal tract, lung, liver, 

kidney, endothelial cells, and astrocytes ( Upon cell death by necrosis, as occurs in ischemic diseases such as 

myocardial infarction, stroke, acute renal failure and tumor necrosis, the IL-1α precursor is released (Garcia-zepeda 

et al 2007).   Interleukin 2 (IL-2) is a monomeric glycoprotein, it is produced by activated CD4+ T-cells, CD8+ T-

cells and dendritic cells . It is characterized as a pro-inflammatory cytokine that is secreted by Th1 cells (Gaffen and 

Liu, 2004). IL-8 is a chemoattractant cytokine produced by a variety of tissue and blood cells; unlike many other 

cytokines, it has distinct target specificity for the neutrophil, with weak effect on other blood cells (Begum et al, 

2015).  

 

Patients and methods:- 

This study included 110 cases, 55 were newly diagnosed with acute Entamoeba histolytica infection, and 55 cases 

were the healthy control. All studied cases were located at Wassit province, and male only were selected. Stool 

Samples were mixed with 0.9% sodium chloride solution (wet amount), then samples were subjected to direct 

microscopic examination; to detect the motile trophozoites of Entamoeba histolytica. Also, stool samples were 

stained with Lugol’s iodine solution to identify trophozoites and cysts. Enzyme Linked Immunosorbent Assay 

(ELISA) technique was conducted to measure the levels of  IL-1α, IL-2 and IL-8 in serum.  

 

Statistical analysis:- 

The statistical analysis was applied using Anderson Darling test to assess the distribution of continuous variables. 

Discrete variables presented using there number and percentage used to present data, chi square test was used to 

analyse the discrete variable, and statistical difference between studied groups was rated using one way ANOVA 

and Tukey`s multiple comparison. All experiments were carried out three times independently: N=3, and data was 

expressed as ±SE. Binary logistic regression analysis used to calculate the odd ratio (OR) and their 95% confidence 

intervals. SPSS 20.0.0 software package was used to make the statistical analysis; p <0.05. 

 

Results:-  
Interleukin-1 alpha (IL-1α) 

A significant increase was seen in IL-1α levels in patients compared to the healthy control,   (6.143± 1.476) for the 

infected patients and (2.383± 0.71) for the healthy control group respectively, p<0.05, data represented as Mean± 

SD, as in table 1 and figure 1.  

 

Table 1:- IL-α levels during  Entameobia histolytica infection. Data represented as Mean± SD. C.I, t-test  shows a 

significant difference in IL-1α levels in patients  and healthy control groups. 

 

 

 

 

 

 

 

 

 

 

 

 

IL-1α control Patients 

 

95% Confidence Interval 

Lower Bound Upper Bound 

Valid numbers 55 55  

 

(3.140-4.379) 
Mean± SD 2.383± 0.711 6.143± 1.476 
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Figure 1:- IL-α levels during  Entameobia histolytica infection.  Mean± SD for  Interleukin 1α in patients infected 

with Entameobia histolytica (right bar) and the healthy control group (left bar). 

 

Interleukin-2 (IL-2)  

 Results showed elevated levels of IL-2 in patients comparing with the healthy control group (8.216± 1.656) and 

(4.263± 1.128) respectively with a significant differentiation between two groups P <0.005, also the t-test showed 

10.826 and confidence interval (3.225-4.679).  As shown in table (2) and figure (2). 

 

 

 

Table 2:- The histogram represents IL-2 levels in  patients infected with Entameobia histolytica and the healthy 

control group. Data represented as Mean± SD, t-test, p<0.005.   

 

 
Figure 2:- The histogram represents IL-2 levels in patients newly infected with Entameobia histolytica and control 

group, p<0.005. 

 

IL-2 control Patients 95% Confidence Interval 

Lower Bound Upper Bound 

Valid numbers 55 55  

(3.225-4.679) Mean± Std. Deviation 4.263± 1.128 8.216± 1.656 
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Interleukin 8 

The study results involve significant elevated in IL8 in patients groups than control groups P <0.001 with 

confidence interval (3.512-4.881), t-test (12.211) and Mean± SD (5.439± 1.545), 9.636± 1.367 respectively. Table 3 

and figure 3. 

 

Table 3:- The table represents IL-8 levels in patients newly infected with Entameobia histolytica compared with the 

healthy control group. Data represented as Mean± SD, t-test, p<0.005.   

 

 
Figure 3:- The histogram represents IL-8 levels in patients newly infected with Entameobia histolytica and control 

group. Data represented as Mean± SD, t-test, p<0.005. 

 

Discussion:- 
Previous studies showed an interesting heritage of information regarding the cellular immunology of  E. histolytica, 

however the underlining mechanisms are still not fully explained. Interleukins have a key role in regulation of 

immune cells, our study focus on measuring the levels of three interleukins: IL-1, IL-2 and IL-8. Our results showed 

a significant increase in IL-1α in serum of patients compared with the healthy control group as in table 1 and figure 

1, (p<0.005). These results were in agreement with  Eckmann et al 1995, who showed an elevation in the IL1 alpha 

induced by E. histolytica, Also showed an extracellular pathogen, induce the production of cytokines and 

chemokines from intestinally derived cell lines (Eckmann et al 1995). Coincubation of E. histolytica with cultured 

epithelial cell lines caused epithelial cell secretion of IL-8, growth-regulated oncogene (GRO) the granulocyte, 

macrophage colony-stimulating factor (GM-CSF), IL-1α, and IL-6 (Eckmann et al 1995). IL-8 production by HeLa 

cells was mediated primarily through the effect of IL-1α, that was released from epithelial cells lysed by 

E.histolytica trophozoites, reviewed by Skappak et al, 2014. 

 

IL-2 is a monomeric glycoprotein produced by activated CD4+ T-cells, CD8+ T-cells and dendritic cells (Gaffen 

and Liu 2004). IL-2 is a pro-inflammatory cytokine, that is secreted by Th-1 cells, and it effectively participates in 

the activation of T cells to produce the cytokines tumor necrosis factor alpha (TNF-α) and interferon gamma (IFN-

γ); IL-2 can also enhance the 3 cytolytic activity of natural killer cells (NK) (Gaffen and Liu 2004; Capobianco et al, 

IL-8 control Patients  

95% Confidence Interval 

 

t 

 

Sig. (2-tailed) 

Lower Bound Upper Bound 

Valid numbers 55 55  

 

(3.512-4.881) 

 

12.211 

 

 

P <0.001 
Mean± SD 5.439± 1.545 9.636± 1.367 

*significant at P≤0.05 
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2016). Therefore, IL-2 is used therapeutically to stimulate the immune system (Al-Oumashi 2012). IL-2 also 

contributes to the development of regulatory T-cells, which controls the apoptosis of activated T cells, Furthermore, 

IL-2 influences cell survival, differentiation (Campbell et al 1999) and the formation of immune memory cells and 

acts as a negative regulator of immune activation (Gaffen and Liu 2004). Recent study results revealed a 

significantly high levels of  IL-2 in patients, that newly diagnosed with E histolytica infection compared with the 

healthy control group, P <0.005 as in table 2 and figure 2. These results were in agreement with Al-Oumashi et al, 

2012 who, showed a significant increase in IL-2 in patient. Furthermore, our results is correspondent to Campbellet 

al, 1999 showed a significant elevation in level of IL-2 during E histolytica infection. 

 

In addition, Sharma and Vohra, 2005 results concurred our results, since it revealed that, parasitic infection induced 

secretion of chemokines, cytokines and other inflammatory compounds are expressed in intestinal epithelium. 

 

IL-8 also known as NAP-1 for Neutrophil-activating peptide is a chemoattractant protein for neutrophils. IL-8 is a 

pro-inflammatory mediator secreted by different cells such as monocytes, neutrophils, endothelial cells, fibroblast 

after activation via mitogen-stimulated T-lymphocytes (Bickel 1993). IL-8 is a key cytokine, which is expressed in 

scales of psoriasis patients, in synovial fluid of patients suffering from rheumatoid arthritis and gout (Diaz-Valencia 

et al 2015). The current study revealed a significant increase in IL-8 in patients diagnosed with E histolytica 

compared with the healthy control group, P <0.005 as in Table 3 and figure 3.   

 

Our results were coincident with  YU et al, 1997 stated that tissue infiltration by neutrophils during the acute 

inflammatory response is dependent on the local release of soluble chemoattractants such as IL-8, we hypothesize 

that E. histolytica can cause the induction of IL-8 by colonic epithelial cells in the absence of cell-cell contact. The 

secretory response (IL-8 secretion) to E. histolytica may play a role in initiation of an acute inflammatory response 

before amebic invasion. (Dey and Chadee 2008). Based on the obtained results, it is possible to reach the following 

conclusions: IL-1α, IL-2 and IL-8 levels in patient’s revealed a significant increase in patient group in comparison to 

healthy control group.  

 

References:-  
1. Abbas, Z., Ahmad, A. & Khan, A.H. (1997) Syndrome of inappropriate secretion of antidiuretic hormone 

(SIADH) in amoebic liver abscess. J. Infect. 34: 79-81. 

2. Ahn CS, Kim JG, Shin MH, Lee YA, Kong Y Comparison of Secretome Profile of Pathogenic and Non-

Pathogenic Entamoeba histolytica. Proteomics. 2018 Feb 6.  

3. Al-Oumashi GD. Evaluation of immunoblobulin M(IL-1) assay true infection of E. histolytica. Iraqi Journal of 

Biotechnology. 2012 Vol(11): 2:445-454. 

4. Bercu TE, Petri WA, Behm JW. Amebic colitis: new insights into pathogenesis and treatment. Curr 

Gastroenterol Rep. 2007; 9:429. 

5. Begum, S., Quach, J., & Chadee, K. (2015). Immune Evasion Mechanisms of Entamoeba histolytica: 

Progression to Disease. Frontiers in Microbiology, 6, 1394.  

6. Bickel M. The role of interleukin-8 in inflammation and mechanisms of regulation. J Periodontol. 1993 

May;64(5 Suppl):456-60. 

7. Bruchhaus I., Loftus B.J., Hall N., Tannich E. The Intestinal Protozoan Parasite Entamoeba histolytica Contains 

20 Cysteine Protease Genes, of Which Only a Small Subset Is Expressed during In Vitro 

Cultivation . Eukaryotic Cell 2003. 2 (3): 501-509. 

8. Carrero JC1, Cervantes-Rebolledo C, Aguilar-Díaz H, Díaz-Gallardo MY, Laclette JP, Morales-Montor J. The 

role of the secretory immune response in the infection by Entamoeba histolytica. Parasite Immunol. 2007 

Jul;29(7):331-8. 

9. Capobianco MP, Cassiano, GC, da Cruz Furini AA, Storti de Melo LM, Domingos CRB, et al. Human 

Interleukin 2 (IL-2) Promotion of Immune Regulation and Clinical Outcomes: A Review. J Cytokine Biol. 

2016. 1:109. 

10. Campbell D1, Gaucher D, Chadee K. Serum from Entamoeba histolytica-infected gerbils selectively suppresses 

T cell proliferation by inhibiting interleukin-2 production.  J Infect Dis. 1999 Jun;179(6):1495-501.                                                                                                                

11. Choi HS1, Kim JW, Cha YN, Kim C(2006) A quantitative nitroblue tetrazolium assay for determining 

intracellular superoxide anion production in phagocytic cells<J Immunoassay Immunochem. 2006;27(1):31-44. 

12. Diaz-Valencia JD, Pérez-Yépez EA, Ayala-Sumuano JT, Franco E, Meza I. A surface membrane protein of 

Entamoeba histolytica functions as a receptor for human chemokine IL-8: its role in the attraction of 

trophozoites to inflammation sites. Int J Parasitol. 2015 Dec;45(14):915-23. 



ISSN: 2320-5407                                                                                  Int. J. Adv. Res. 6(4), 1411-1416 

1416 

 

13. Dey I, Chadee K. Prostaglandin E2 Produced by Entamoeba histolytica Binds to EP4 Receptors and Stimulates 

Interleukin-8 Production in Human Colonic Cells. Infection and Immunity. 2008;76(11):5158-5163.  

14. Eckmann L, Reed SL, Smith JR, Kagnoff MF. Entamoeba histolytica trophozoites induce an inflammatory 

cytokine response by cultured human cells through the paracrine action of cytolytically released interleukin-1 

alpha. J Clin Invest. 1995 Sep;96(3):1269-79.  

15. Espinosa-Cantellano M and Martínez-Palomo A. Pathogenesis of Intestinal Amebiasis: From Molecules to 

Disease. Clin Microbiol Rev. 2000 Apr; 13(2): 318–331. 

16. Garcia-zepeda, Rojas-lopez MA, Esquivel-velazquez, Osto S. Regulation of the inflammatory immune response 

by the cytokine/chemokine network in amoebiasis. 2007 ;29(12): 679–684. 

17. Gaffen SL, Liu KD. "Overview of interleukin-2 function, production and clinical applications". Cytokine. 2004. 

28 (3): 109–23. 

18. Khan NT and Jahan. Prevalence of E. histolytica Associated Dysentery in Children in Satellite Town, Quetta. 

Epidemiology (Sunnyvale). 2017, 7:1,DOI: 10.4172/2161-1165.1000290. 

19. Peterson KM, Singh U, Petri WA Jr. Enteric Amebiasis. In: Tropical Infectious Diseases: Principles, Pathogens 

and Practice, 3rd ed, Guerrant R, Walker DH, Weller PF (Eds), Saunders Elsevier, Philadelphia. 2011. p.614. 

20. Raeburn CD, Sheppard F, Barsness KA, Arya J, Harken AH (2002) Cytokines for surgeons. Am J Surg183:268-

273. 

21. Skappak C, Akierman S, Belga S, et al. Invasive amoebiasis: A review of Entamoeba infections highlighted 

with case reports. Canadian Journal of Gastroenterology & Hepatology. 2014;28(7):355-359. 

22. Sharma M, Vohra H, Bhasin D. Enhanced pro-inflammatory chemokine/cytokine response triggered by 

pathogenic Entamoeba histolytica : basis of invasive disease. Parasitology. 2005 Dec;131(Pt 6):783-96. 

23. Yu Y and Chadee K. Entamoeba histolytica Stimulates Interleukin-8 From Human Colonic Epithelial Cells 

Without Parasite-Enterocyte Contact Institute of Para ref. 


