
 

 
 

 Molecular Diagnosis and 
Genotyping of Entamoeba spp 

Among Infected Egyptians  
A Thesis  

"Submitted for the degree of Master of Science as a partial 
fulfillment for requirements of the master of science" 

(in Biochemistry) 

By 
Mohamed Hasan Mohamed Roshdy 

(B.Sc., Biochemistry, 2009) 

Supervised by 

Prof. Dr. Magdy Mahmoud Mohamed 
Professor of Biochemistry 

Faculty of Science - Ain Shams University 

Prof. Dr. Nabila Anwar El-Sheikh 
Professor of Microbiology 

Faculty of Medicine for Girls - Al-Azhar University 

Dr. Nour Mohamed Abd El-Kader 
Lecturer of Biochemistry 

Faculty of Science - Ain shams University 

Faculty of Science 
Ain Shams University 

2016 

   





APPROVAL SHEET 

Molecular Diagnosis and Genotyping of Entamoeba spp Among 
Infected Egyptians 

Submitted by 

Mohamed Hasan Mohamed Roshdy 

B.Sc., Biochemistry, 2009 
This thesis submitted to Biochemistry Department, Faculty of Science, Ain 

Shams University 
For the degree of Master of Science (in Biochemistry) 

 
Has been approved by:                                                         Signature 
1- Prof. Dr. Khalifa El-Sayed Khalifa 
Professor of Parasitology, 
Faculty of Medicine, 
Ain Shams University 
2- Prof. Dr. Mahmoud Abdel- Magid Yassin 
Professor of Microbiology, 
 Faculty of Pharmacy,  
 Ain Shams University 
3- Prof. Dr. Magdy Mahmoud Mohamed 
Professor of Biochemistry,  
 Faculty of Science,  
 Ain Shams University 

 
 

 

2016 





I 
  

Table of Contents 
Title           Page 

 Abstract ................................................................... V 

 Acknowledgement .................................................. VII 

 List of Abbreviation ................................................ IX 

 List of Tables........................................................... XI 

 List of Figures ......................................................... XIII 

 Introduction............................................................ XV 

 Aim of Work ............................................................ XVIII 

1. Review of Literature 

1.1 Characteristics of Entamoeba ........................ 1 

1.2 The classification of amebas according to 
Roberts and Janovy, 2009 ........................... 4 

1.3 Epidemiology ............................................... 6 

1.4 Transmission, symptoms and treatment ...... 7 

1.4.1 Transmission .................................. 7 

1.4.2 Symptoms ...................................... 9 

1.4.3 Treatment....................................... 10 

1.5 Taxonomy.................................................... 12 

1.5.1 Nonpathogenic Entamoeba sp ......... 12 

1.5.1.1 Entamoeba dispar ..................... 12 

1.5.1.2 Entamoeba coli .......................... 13 

1.5.1.3 Entamoeba gingivalis ................ 14 



II 
  

Table of Contents 
Title           Page 

1.5.1.4 Entamoeba polecki .................... 14 

1.5.1.5 Entamoeba moshkovskii ........... 14   

1.5.2 Pathogenic Entamoeba sp 
(Entamoeba histolytica) ................... 15 

1.5.2.1 Morphology ............................... 15 

1.5.2.2 Life Cycle .................................. 19 

1.5.2.3 Biochemistry of Entamoeba 
histolytica ................................. 23 

1.5.2.4 Pathogenesis ............................. 23   

1.6 Diagnosis .................................................... 27 

1.6.1 Microscopic techniques................... 27 

1.6.2 Culture techniques ......................... 29 

1.6.3 Isoenzyme analysis ......................... 30  

1.6.4 Antibody assays for detection of 
E. histolytica antibodies in 
human serum ................................. 30 

1.6.5 Antigen detection techniques .......... 31 

1.6.6 PCR assays ..................................... 32 

2. Materials and Methods ........................................... 35 

2.1 Materials  ...................................................... 35 

2.1.1 Samples ............................................... 35 

 



III 
  

Table of Contents 
Title           Page 

2.1.2 E. histolytica and E. dispar DNA 
Positive control..................................... 36 

2.2 Methods ........................................................ 36 

2.2.1 Plan of the work ................................... 36 

2.2.2 Samples collection and processing ....... 37 

2.2.3 Detection and Screening of 
Entamoeba isolates .............................. 37 

2.2.3.1 Entamoeba cyst and 
trophozoite concentration 
by the (formal/ether) 
centrifugal sedimentation ........ 39 

2.2.3.2 Microscopic examination ......... 40  

2.2.4 Entamoeba DNA extraction from 
stool specimens .................................... 45 

2.2.5 Molecular diagnosis of Entamoeba 
Isolates ................................................ 45 

2.2.5.1 Nested multiplex-
polymerase chain reaction 
(PCR) targeting 16S- like 
rRNA gene of E. dispar, E. 
histolytica and E. 
moshkovskii ............................ 45 

 

 



IV 
  

Table of Contents 
Title           Page 

2.2.5.2 Minor groove binding 
(MGB)TaqMan probe 
technique to detect E. 
histolytica and E. dispar by 
targeting the SSU-rRNA 
geneusing Real-Time PCR 
detection system ..................... 55 

3. Results .................................................................... 62 

3.1 Samples distribution ...................................... 62 

3.2 Screening of Entamoeba spp. by 
microscopic examination ................................ 63 

3.3 Molecular diagnosis of Entamoeba species ...... 64 

3.3.1 Nested multiplex-polymerase chain 
reaction (PCR) targeting 16S- like 
rRNA gene of E. dispar, E. histolytica 
and E. moshkovskii .................................. 64 

3.3.2 Minor groove binding (MGB)TaqMan 
probe technique to detect E. 
histolytica and E. dispar by targeting 
the SSU-rRNA gene using Real-Time 
PCR detection system ............................ 67   

4. Discussion .......................................................... 71 

5. Summary and Conclusion .................................. 83 
6. References .......................................................... 86 



 
   





V 
  

Abstract  
 

E. histolytica is considered one of the causes that 
result in mortality and morbidity worldwide through 
diarrheal diseases and abscess establishment in some 
tissues such as liver, lung, and brain. The prevalence of E. 
histolytica is different worldwide; several studies have 
revealed the percentage of that parasite in different 
geographical areas. 

Up till now microscopic examination is still the main 
way for the diagnosis of amoebiasis. However, light 
microscopy cannot distinguish between E. histolytica and 
non-pathogenic species as E. moshkovskii and E. dispar 
neither in the cyst nor trophozoite stages. 

Differential detection of these morphologically 
indistinguishable protozoan parasites has a great clinical as 
well as epidemiological importance. 

The aim of the present study is to identify and 
differentiate between E. histolytica and E. dispar in 
dysenteric samples from Cairo, Egypt based on molecular 
techniques. 

One hundred and ninety four microscopically 
diagnosed positive stool samples for E. histolytica infection 
were included in the study from different hospitals and 
laboratories in Cairo governorate. Genotype analysis of 
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those samples was performed using a nested multiplex PCR 
targeting 16S-like rRNA gene to identify E. histolytica and 
E. dispar and confirmed by q-PCR targeting SSU-rRNA. 

A specific amplified product for E. histolytica 
targeting the 16S-like was detected in (20/194, 10.3%), 
while E. dispar was detected in (17/194, 8.7%). According 
to the method used in the present study the other negative 
157 samples were falsely diagnosed as E. histolytica, where 
the microscopically detected cysts could be for other 
indistinguishable species such as E. hartmani, E. coli or 
any other Entamoeba sp that may exist in the human stool.  

The results of q-PCR targeting SSU-rRNA gene 
confirmed the negative results for all 157 samples. In 
conclusion, there could be an over estimation of the exact 
prevalence of E. histolytica in Egypt. The routine 
microscopic examination in different laboratories cannot be 
considered a gold standard technique and should be 
confirmed by performing molecular or immunological 
diagnosis. 
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