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ABSTRACT OF RESEARCH 

(An abstract of between 100 and 200 words must be prepared in Bahasa Malaysia and in English. 
This abstract will be included in the Annual RepOlt of the Research and Innovation Section at a later date as 
a means of presenting the project findings of the researcherls to the University and the community at large) 

Amoebiasis is one of the three most common fatal parasitic diseases in developing countries. Fatality i~ 

primarily due to amoebic liver abscess (ALA), an important cause of space-occupying lesions of liver due tc 

invasion of Entamoeba histolytica via the colonic mucosa. Th is research project was undertaken to establish 

and maintain an axenic culture of E. histolytica in Universiti Sains Malaysia; then utilized it to identify and 

subsequently characterize a specific E. histolytica antigen that has diagnostic value via an imal 

experimentation. 

The HM1 :IMSS E. histolytica axenic strain was established and maintained since March 2009 in Biomedicine 

Laboratory at School of Health Sciences, Universiti Sains Malaysia, in the customized TY1 -S-33 medium. 

Preservation of the amoeba at -80 DC was successful up to approximately 7 days. As such, the culture is still 

continuously maintained at 36 DC to sustain the E. histolytica project. In the animal study, ALA was 

experimentally developed in Syrian golden hamster by inoculating E. histolytica trophozoites into the portal 

vein. Cardiac puncture was later performed on the morbid hamsters to obtain the ALA serum samples. 

Based on Western blot analyses on the ALA sera, the ~ 77 kDa protein was identified as a potential 

:liagnostic biomarker, as it was recognized by 26/31 (83.87%) hamster ALA serum samples, but not 

ietected by any of the healthy hamster sera. MALDI-TOF mass spectrometry results revealed that the 

lrotein has a pi value of 5.91 and the amino acid sequence was similar to acetyl-CoA syntase (NCBI 

:4LUV9) in Entamoeba histolytica database. In addition to delivering the two objectives, other studies 

~Iated to diagnosis of amoebiasis were performed. For instance, we also reported a rapid staining method 

) detect E. histolytica trophozoites in spiked stool sample using Eosin-Y stain. This microscopy staining 

!chnique enabled almost instantaneously detection of the trophozoites as compared to the 2-hour 

'eparation period required by the routine Wheatley Trichrome staining techniqu e. Another additional 

mtribution is the application of specific hamster polycional antibody in immunohistochemical staining of E. 

5tolytica trophozoites in hamster liver. This approach gave better visualization of the trophozoites than 

her the routine haematoxylin & eosin stain or the periodic acid Schiff stain. 
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D. Abstrak Penyelidikan 

(Periu disediakan di al1tara 100 - 200 perkataan di dalam Bahasa Malaysia dan juga Bahasa J 
Abstrak ini akan dimuatkan dalam Laporan Tahunan Bahagian Penyelidikan & Inovasi sebagai s 
untuk menyampaikan dapatan projek tuanJpuan kepada pihak Universiti & masyarakat Iuar) . 

Amoebiasis ialah satu daripada tiga jenis penyakit parasit yang menyebabkan paling banyak kelT 

negara membangun. Kematian terutamanya disebabkan oleh abses hepar amoeba (ALA), iaitu seje 

hepar akibat daripada jangkitan Entamoeba histo/ytica yang menembusi mukosa kolon. Kc 

dilaksanakan untuk mewujudkan dan mengekalkan ku ltur aksenik E. histo/ytica di Universiti Sains I\i 

yang dapat diguna untuk eksperimen haiwan bagi mengesan dan menciri satu antigen E. histo/y tica 

yang mempunyai nilai diagnosis. 

Strain aksenik E. histo/ytica HM1 :IMSS telah dan masih dikultur dalam med ium TY1-S-33 sejak I\i 

di Makmal Bioperubatan, Pusat Pengajian Sains Kesihatan, Univers iti Sains Malaysia,. Ameba in 

disejukbekukan pada -80 °C sehingga -7 hari sahaja. Berhubung dengan kekangan ini , kultu 

terpaksa dikekalkan secara berteru san pada 36°C untuk memastikan projek E. histo/ytica dapat di 

Oalam kajian haiwan, trofozoit E. histo/ytica diinokulasi pada vena portal hamster untuk menghasi 

di dalam heparnya. Oarah diperolehi daripada jantung hamster nazak untuk memperoleh sam~ 

ALA. Menerusi analisis blot Western blot, protein dengan berat molekul -77 kOa telah dikenal pas 

biomarker yang berpotensi diguna dalam diagnosis ALA man usia. Protein ini telah dicam 0 1 

(83.87%) sampel serum hamster ALA, tetapi langsung tidak dikesan oleh serum hamster sihat. ~ 

spetktrofotomeri massa MALOI-TOF menunjukkan protein ini mempunyai nilai pi 5.91 dan ur 

aminonya adalah sama dengan acetyl-GoA syntase (NCBI C4LUV9) pada pangkalan data E 

histo/ytica . Oi samping menunaikan dua objektif kajian di atasi, kaj ian tambahan berhubun 

diagnosis amebiasis juga dilaksanakan. Kami telah berjaya memperkenal satu kaedah pewarn 

menggunakan pewarna Eosin-Y untuk mengesan trofozoit E. histo/ytica yang berada di dalam sa 

Teknik ini membolehkan pemerhatian trofozoit dilaksanakan dengan segera berbanding dengan 1 

(Wheatley Trichrome) yang mengambil masa hampir dua jam. Satu lagi penemuan tambahan pE 

penggunaan antibodi spesifik dalam pewarnaan imunohistokimia terhadap trofozoit E. histolytic 

hati hamster. Pendekatan ini memberi visualisasi yang lebih jelas berbanding dengan pewa 

haematoxylin & eosin atau pewarnaan Schiff asid period ik. 
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--F. SUMMARY OF RESEARCH FINDINGS 
Ringkasan Penemuan Projek Penyelidikan 

The research has generated: 

1. One (ongoing) PhD student. 

2. One MSc student is waiting for his viva voce and another has submitted his notict 

submission. 

3. Three undergraduate final-year projects 

4. Four published articles in peer-reviewed journals (Total Impact factors: 1.812 + 0.65 + I 

3.112) and one more is under review at Journal of Vaccine and Clinical Immunology 

5. Nine (9) oral and six (6) poster scientific presentations in both national and internationa l 

6. A sustainable axenic culture of E. histolytica in Biomedicine Laboratory, School ( 

Science, USM. 

7. One patent filed for the Malaysian Patent 

8. One international collaboration with Dr. Alfonso Olivos Garcia (Universidad Auton 

Mexico) and one national collaboration with Professor (Dr.) Lalitha Patthabiraman (AIMS 
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G. COMPREHENSIVE TECHNICAL REPORT 

Applicant are required to prepare a Comprehensive Technical Report exp laning the project. 
(This report must be appended separately) 
Sila sediakan laporan teknikallengkap yang menerangkan keseluruhan projek ini. 
[Si la gunakan kertas berasingan ] 

PLEASE REFER TO APPENDIX 1: COMPREHENSIVE TECHNICAL REPORT 

List the key words that reflects your research: 
Senaraikan kata kunci yang mencerminkan penyelid ikan anda: 

English Bahasa Malaysia 

Entamoeba histolytica Entamoeba histolytica 

Amoebiasis Amebiasis 

Amoebic liver abscess (ALA) Abses hati amoeba 

Hamster hamster 

Esoin-Y stain Pewarna Eosin-Y 

Immunohistochemical (IHC) stain Pewarna imunohistokimia (IHC) 

Western blot Blot Western 

Acety l-CoA syntase Acetyl-CoA syntase 
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H. a)_ Results/Benefits-from th is research 
Hasil Penyelidikan 

No. Category/Number: 
Promised Achieved Bil: Kategoril Bi/angan: 

5 research publications: 

Research Publications (a) 1 in Parasitology Research; 

(Specify target journals) (b) 2 in Tropical Biomedicine; 
1. 

Penerbitan Penyelidikan 4 (c) 1 in Asia Pacific Journal of 

(Nyatakan sasaran jumal) Tropical Biome~qin~~Lffa t,TA. 
(d) 4-.st~nEieF Fe'H~ 0 ' nal of 

Vaccine & Clinical Immunology 

2. Human Capital Development 
a. PhD Students 1 1 (ongoing) 

b. Master Students 0 
2 [1 waiting for viva voce; 1 submit 

notice for thesis submission] 
c. Undergraduate Final Year 

0 3 (Completed) 
Project 

d. Research Officer 1 1 (Assistant RO) 

e. Research Assisstant 
0 1 (RA) 

f. Others: Please Specify 
0 

1 (Completed an industrial training 1 
one MSU student) 

3. 
Patents 

0 1 (Fi led for patent) 
Paten 

4. 
Specific @ Potential Applications 1 

1 (Recombinant proteins of the poten 
SpesifikiPotensi Permohonan biomarkers for diagnosis of ALA) 

5. 
Networking & Linkages 2 2 (Dr Alfonso OG & Prof. P. Lalitha: 
Jaringan & Jalinan Kerjasama 

possible Exter~1 Research Grants 
-

to be Acquired 
6. 

Jangkaan Geran Penyelidikan Luar 
0 0 

Dipohon 

7. 
Prod uctlPrototype 0 0 
ProdukiPrototaip 

0 Kindly provide copies/evidence for Category 1 to 7. 
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b) Equipments used for this research. 
Pera /atan yang te/ah digunakan da/am penye/idikan ini. 

Items 
Perkara Approved Equipment Approved Add itional Equipment Location 

1.0ne Micropipettor 5. One Refrigerator All equipment are in 
Special ized 2. One SOS-PAGE 6. One -20°C Refrigerator Biomedicine Laboratory 
Equipment electrophoresis 7. One 37°C Incubator School of Health Scienc 
Peralatan 3. One 12-Channel pipettor USM 
khusus 4. One Pipette-aid 

Facility 
Not applicable Not applicable Not applicable 

Kemudahan 

I nfrastru ctu re 
Infrastruktur Not applicable Not applicable Not applicable 

Note: Although the hemocytometer was approved in the grant, it was not purchased as it was availab 
in PPSK. 

I. BUDGET / BAJET 
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Project Account No. 
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Grand Total Approved Budget 

Total Expend iture 
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ABSTRACT 

Amoebiasis is one of the three most common fatal parasitic diseases in developing 

countries. Fatality is primari ly due to amoebic liver abscess (ALA), an important cause of 

space-occupying lesions of liver due to invasion of Entamoeba histo/ytica via the colonic 

mucosa. This research project was undertaken to establ ish and maintain an axenic 

cu lture of E. histo/ytica in Universiti Sains Malaysia; then utilized it to identify and 

subsequently characterize a specific E. histo/ytica antigen that has diagnostic value via 

animal experimentation . 

. . 

The HM1 :IMSS E. histo/ytica axenic stra in was established and maintained since March 

2009 in Biomedicine Laboratory at School of Health Sciences, Universiti Sains Malaysia, 

in the customized TY1 -S-33 medium. Preservation of the amoeba at -80°C was 

successful up to approximately 7 days. As such, the culture is still continuously 

maintained at 36°C to sustain the E. histo/ytica project. In the animal study, ALA was 

experimentally developed in Syrian golden hamster by inoculating E. histo/ytica 

trophozoites into the portal vein. Cardiac puncture was later performed on the morbid 

hamsters to obtain the ALA ser um samples. Based on Western blot analyses on the 

ALA sera, the ;"-77 kDa protein was identified as a potential diagnostic biomarker, as it 

was recognized by 26/31 (83.87%) hamster ALA serum samples, but not detected by 

any of the healthy hamster sera. MALDI-TOF mass spectrometry results revealed that 

the protein has a pi value of 5.91 and the amino acid sequence was sim ilar to acetyl-

CoA syntase (NCBi C4LUV9) in Entamoeba histo/ytica database. 

In addition to delivering the two objectives, other studies re lated to diagnosis of 

amoebiasis were performed . For instance, we also reported a rapid stain ing method to 
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. detect E. histolytica trophozoites in spiked .stool sample using Eosin-Ystain . Thi~ 

microscopy staining technique enabled almost instantaneously detection of the 

trophozoites as compared to the 2-hour preparation period required by the routine 

Wheatley Trichrome staining technique. Another additional contribution is the application 

. of specific hamster polyclonal antibody in immunohistochemical staining of E. histolytica 

. trophozo ites in hamster liver. This approach gave better visualization of the trophozoites 

than either the rDotine-haematoxylin & eosin stain or-the periodic acid Schiff stain. 

KEYWORDS: Entamoeba histolytica, amoebias is, amoebic liver abscess (ALA), 

hamster, Eosin-Y stain, immunohistochemical (IHC) stain, Western blot and acetyl-CoA 

syntase 

*Corresponding author: Tel: +6097619; Fax: +60976775 15; Iimbh493@gmail.com 
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t.~-INTRODUCTION_._ 

Amoebiasis is a parasitic infection acquired through ingestion of food or water 

contaminated with cysts of E. histolytica. The parasite causes intestinal infection, 

diarrhoea and extraintestinal amoebiasis . The estimated global burden of the 

disease in humans is about 50 million with up to 100,000 deaths annually 

(Tanyuksel & Petri, 2003; Wells & Arguedas, 2004) . In Malaysia, 9.9 % of children 

were infected (Rajeswary et aI., 1994) and about 40% of liver abscess cases were 

found to be amoebic in origin (Goh et aI., 1987; Jamaiah & Shekhar, 1999). 

Despite its inherent drawbacks, microscopy continues to be the diagnostic method 

used in most laboratories around the world (Clark, 2004). The existing Wheatley 

trichrome stain ing technique is time-consuming as it requires at least 2-hour to 

prepare, and the stain cannot differentiate E. histolytica from non-pathogenic E. 

dispar (Tanyuksel & Petri, 2003) . Unfortunately, only -12% of patients with amoebic 

liver abscess (ALA) were reported with the amoebas in their stool samples (Wells & 

Arguedas, 2004) . E. histolytica trophozoites were reported in up to 8~% of liver 

abscess (Juimo et aI., 1992), but aspiration of the abscess material is both invasive 

and technically demanding (Stanley, 2003) . Culture/zymodeme analysis is specific; 

however one species may outgrow the other in cultures of specimens from mixed 

infections (Wells & Arguedas, 2004). Molecular techniques are highly sensitive and 

specific but they require a longer time to perform, technica lly complex, and also 

re lative ly cost ly (Stanley, 2003; Tanyuksel & Petri, 2003) . A promising commercia lly 

available noninvasive antigen detection test was reported to detect circulating 

ga l actose/N ~Acety l galactosamine-specific lectin (or Gal/GalNac lectin) antigen in 

sera of 96% (22/23) ALA patients (Jamaiah & Shekhar, 1999). However, in another 
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"'t ... . .. study, the test kit detected the antigelJ ill only 2.3% (1/43) of patientssl.Jspected of . 

--'----having ALA; although 76.7% (33/43) of them were found to be positive for anti-lectin 

antibody (Wan Nor Azilah, 2007) . 

Hence this study aimed to establish an axen ic culture of E. histolytica in Biomedicine 

Laboratory of School of Health Sciences, Universiti Sains Malaysia, and 

subsequently utilizes the amoeba for research to improve on the existing diagnustic 

. tools. Obtaining truly human ALA serum samples for research is difficult, as current 

diagnosis depends on ultrasonic and serologica l investigations. Technica lly, 

confirmation of ALA should be based on identification Cif E. histolytica trophozoites in 

abscessed liver biopsy, but this approac~ is invasive and_con~idered .. unethical as 

most trophozoites are found in the. healthy liver cells at the peripheral of the liver 

abscess. Thus, this study also aimed to identify and characterize a specific E. 

histolytica antigen that has diagnostic value via animal experimentation, in which 

ALA will be developed in susceptible hamster to obtain truly ALA serum samples for 

Western blot analysis. 
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--- 2 .. - MA-TERIAb-S AND METHODS,c--. ---. - --'--- -" .. 

2.1 Maintenance of E. histolytica trophozoites 

2.1 (a) Preparation of TYI-S-33 medium for E. histolytica culture 

To prepare 1 L of TYI-S-33 medium, solutions A and B have to be prior prepared. 

Solution A was prepared by disso lving 30 9 of Biosate peptone (Becton Dickinson, Lot 

No: 7050570) and 10 9 Dextrose in 500 mL of distilled water. For solution B, 1 9 of 

Dipotassium phosphate (K2HP04) ,' 0.6 9 of Monopotassium phosphate (KH2P04), 2 9 of 

Sodium chloride (NaCI), 1 9 of Cysteine and 0.2 9 of ascorbic acid were dissolved in 370 

mL of disti lled water. Solutions A and B were then mixed. and subsequently added with 

22.5 mg of ferric .ammonium citrate. The pH of the so lution was .. adjusted to 6.8 with 2 N 

NaOH, and filtered (Whatman, Cat. No: 1004240) before it was autoclaved at 121 DC for 

10 minutes. When the autoclave temperature dropped to 90 DC, the bottle of solution 

was taken out and allowed to cool until it reached room temperature. Then, 30 mL of 

vitamin so lution (SAFC Bioscience, Lot No: 7L0326) and 100 mL of decomplemented 

bovine serum (Invitrogen, Lot No: 667195) were added into the steril ized so lution to form 

the TYI-S-33 medium, which was kept at 4 DC until it was ready to be used. 

2.1 (b) .' Preparation of Streptomycin-Benzylpenicillin-Kananmycin Antibiotics 

Six gram of streptomycin sulfate and 3.6 9 of benzylpenici ll in sodium salt were dissolved 

in 6 mL of distilled water. Then, 2 9 of kanamycin was added . The mixture was syringe­

filtered through 0.20 I-lm filter disc (Sch leicher & Schuell, Lot No: DR0700-3) and kept in 

4 DC . 
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2.1 (c) Viabil ity Testing 

First, a 1:1 dilution of amoeba suspension with 0.4% Trypari blue solution was prepared. 

Next, the mixture was loaded onto a hemocytometer counting chamber. The number of 

unstained amoebas (viable cells) and stained (non-viable cells) were counted . Finally, 

the viability of amoeba was determined based on the calculations below: 

Total number of viable cells = average number of viable cells x 104 x dilution factor 

= n x 104 x 2 

Viability of amoeba = 

2.1 (d) Hemocytometer Counting 

Total number of viable cells x 100 % 

Total number of cells 

A clean cover-slip was placed on a clean hemocytometer counting chamber:-:-A-drop of 

amoeba suspension was loaded at the edge of the chamber and the suspension was 

allowed to be drawn into the chamber by capillary action . The chamber was then placed 

on the miqosc_op~ st~ge ~nq th~ ..§~e ragE? nu.rnber of amoeba wa'§ d~termined using t~e 

fo rmula below. 

Formula: c= n/v 

Where c = cell suspension in cells/mL; n = average number of ce lls/mm2 area 

and v = volume counted = 104 (1 mm2 = 0.1 mm 3 = 10·4mL). 

Thus, c = n x 104 
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2.1{e)- Harvesting of Amoebic Culture----· -': ~. ----

Prior to culturing of the axenic E. histolytica , a viabiiity test was performed. Then, an 

appropriate amount of the amoeba was transferred into each culture tube containing 7.5 

mL of TYI-S-3 medium. The cu lture tube was placed in a horizontal position 36 DC for 72 

hr. (Diamond et ai., 1978). The amoebas were harvested by first cooling the cultu re 

tubes on ice for 5 minutes. Then, the cu lture medium were transferred into sterile 1.5 mL 

microcentrifuge tubes and spun at 440 x g -fOT 3 minutes at 4 DC. After decanting the 

medium, 1 mL of steri le 1X PBS was added to resuspend the amoeba pellet. The 

amoeba suspension was again washed by centrifugat ion . After removing the 

supernatant, the amoeba pellet was stored at -80 DC . 

2.1 (f) Maintenance of Virulent E. histolytica and Collection of Hamster ALA 

Serum Samples 

To maintain the virulence of axenic E. histolytica (HM1-IMSS), each fortnight the 

amoebas in TYI-S-3 mE:')dium were used to develop ALA in a Syrian golden hamster 

(Mesocricetus auratus) . t he experimental development of ALA in hamster was 

performed as described by Olivos-Garcia et al. (2004) and Weber et al. (2008) . Briefly, 1 

x 106 trophozoites suspended in 0.2 mL phosphate buffer saline (PBS) was inoculated 

into the portal vein of an anesthetized (6 mg pentobarbital / 100 g body weight) male. 

hamster. To prevent excessive bleeding, a small piece of gelfoam (Pharmacia & Upjohn 

Co., USA) was placed onto the injected site of portal vein and held for one minute with a 

piece of gauze. About a week later, the morbid animal was sacrificed with 3X overdose 

of pentobarbital. Cardiac puncture was performed on the euthanized animal to collect 

the hamster ALA serum sample. Following which, the abscessed liver was transferred 

aseptica lly onto a steri le Petri dish and cut into small fragments . Some fragments were 

transfe rred into a sterile cu lture tube and filled with 7.5 mL of TYI-S-33 medium fo llowed 
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, by .. adding ' 15 ~L ' of streptomycin~benzylpenici lli n-kananmyciR-,-antibioti-cs-:-TFIe culturE 

tube was then incubated at 36°C in a horizontal position. After 24 hours of incubation, 

the tube wall was observed under inverted microscope to check for amoebas. The 

medium was replaced with fresh medium and antibiotics. The procedure was repeated 

each 24 hours for 5 days, in which the antibiotics were gradually reduced. Finally, the 

amoebas were cultured in the absence of antibiotics and ready to be harvest in TYI-S-33 

medium. The animal experimentation above was approved by USM Animal Research 

Ethics Committee , [No. Animal Ethics Approval : USM/Animal Ethics Approvall 

2008/(40)(129)]. 

2.1 (g) Preservation of E. histolytica 

Preservation of E. histoJytica was performed as suggested by 8amarawickrema et al. 

(2001) with modifications. Following the OMSO stop, the amoebas was immediately 

preserved in a -80 °C freezer instead of being f irst subjected to rapid cooling at -70 °C 

for 48 hr, followed by cryopreservation in liquid nitrogen. 

2.2, Analysis of E. histolytica antigens 

2.2 (a) 50S-PAGE 

protein samples were, electrophoretic?lIy separpted via 8DS-PAGE ,using Bio-Rad ry1ini 

Protean III Electrophoresis Cell and Protean@ II xi Cell according to Laemmli (1970) 

protocol with modifications. Prior to SOS-PAGE, crudes soluble antigen of E. histoJytica 

was mixed with 2X Laemmli sample buffer and boiled for 5 min. Subsequently, it was 

separated using 6% or 10% 80S-PAGE gel, at constant current of 25 mA per gel for 

about 1 h. 
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2.2 (b) Western blotting 

Upon completion of SOS-PAGE, proteins in the gel was electrophoretically transferred 

onto a 0.45 I-lm nitrocellulose membrane (NCP) using semi-dry transblot (Bio Rad, USA) 

at a constant voltage of 15 V for 30 min. The NCP was blocked for 1 hr at RT with 5 % 

skim milk prepared in 10 mM Tris buffered sa line, pH 7.2 (TBS). Subsequently, the NCP 

was washed (3 x 5 min) with TBS containing 0.1 % Tween-20 (TBS-T) . Then, the NCP 

was cut into multiple strips and incubated with hamster sera at di lution of 1 :50 (in TB'S-T) 

for 2 hours at RT. The NCP strips were then washed three times with TBS-T, and then 

incubated with monoclonal mouse anti- hamster IgG conjugated with horseradish 

peroxides (HRP) at dilution cif 1 :4000 for 1 hr. Subsequently, the NCP strips were again 

washed (3 x 5 _ min) with TBS:-T.. Western blot substrates i.e. enhanced 

chemiluminescence (ECl) blotting reagent (Roche diagnostics, Germany) or 

tetraniethylbenzidine (TMB) substrate for membrane (Sigma, USA) were used as 

substrates. The Western blot signal was captured using camera (lumix, Germany) . 

2. 3 Rapid Eosin-Y Staining 

The Eosin-Y sta in (Sigma HT11 0316, USA) used in this study was in its working dilution, 

thus was applied directly on stool samples without fuss . Alternatively, Eosin-Y staining 

. solution can be prepared by mixing ,1 % (w/v) Eosin-Y, 1 % (w/v) phloxine-B, 95% ethanol 

and glacial acetic acid in appropriate volumes (M ayer, 2009) . Briefly, approximately one 

million axenic E. histo/ytica was washed with 1X PBS and spiked in 2 g of fresh semi­

solid stool sample obtained from a healthy volunteer. An applicator stick was used to 

mix -30 ~lL of the Eosin-Y stain with - 2 mg of stool sample on a clean slide. OPX was 

used to seal the cover slip placed over the sample to the slide, which was then observed 

under a microscope at 400X and 1000X magnification. The images of the stained 
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trophozoites were captured using Olympus Image Analysis System (Olympus System 

Microscope Model BX41 , Japan). 

2.4. Immunohistochemical Staining 

Indirect staining was performed on processed tissue sections with some modifications 

on the standard protocol as described by Bancroft and Gamble (2002) . First, the ALA 

and non-ALA tissues were- deparaffinized with two changes of xylene- foT 5 min- each, 

fo llowed by rehydration with two changes of absolute, 70% and 50% alcohols for 3 min 

each and washing in running tap water for 5 min. Tissues were then blocked with 3% 

hydrogen peroxide for 5 min, dipped in distilled water for .5 min and followed by 30 min 

in~ubation with 1: 1 00 dilution of the corresponding polyclonal hal')1ster serum sample i.e. 

sera from the ALA-induced hamster and control hamster used for the infected and 

control tissues, respectively. Washing steps were then carried out five times with 

PBSTween 20 (PBST), 2 min each. Tissues were incubated with 1:1 000 dilution of 

HRP~conjugated anti-hamster antibody . (Sigma-Aldrich, USA) for 30 min and again 

washed with PBST. After washing, the tissues were developed with 3,3'-

_ diaminobenzidiD~ (QA~L sUQ~trate ~oI~JLon fo! ~ min _ a_nd _again YV9~hec! wit!1 P§ST. 

Finally, the tissues were counterstained with Harris's haematoxylin (Sigma-Aldrich, 

USA) for .1 min, follQwed by washing, differentiation with 1 % acid , alcohol , bluing with 

ammonia water, another washing step, dehydration with increasing graded alcohols, 

clearance with xylene and then mounted with DPX. 
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---3.--RESULTS AND DISCUSSION ________ _ 

The procedure involved in maintaining the HM1 :IMSS axenic strain of E. histolytica 

trophozoites is not as straight-forward as culturing cancer ce ll lines , where chemica lly 

defined media such as RPMI and OM EM are commercia lly availab le. Here, the TYI-S-3 

medium has to be freshly prepared and precautions have to be taken to ensure that 

each batch/lot of-chemicals snch-as-bios-ate peptone, vitamin solution and bovine serum 

are compatible and non-toxic to the amoebas. In addition, during the autoclaving 

process, the medium must be allowed to cool at room temperature when the autoclave 

temperature reaches 90 aC . This is to prevent the caramelisation or browning of sugar 

during the long duration in the autoclave, which is detrimental . to the-growth of the 

amoebas. 

Since March 2009, the E. histo/ytica HM1 :IMSS axenic strain has been successfu lly 

maintained in the Biomedicine Laboratory of School of Health Sciences. This has 

generated numerous applied and basic research projects involving E. histo/ytica. In 

trying to preserve the amoeba~, the longest duration in which the amoebas could be 

revived from -80 aC was only about one week. Similar difficulty was reported by Clark 

(http://entamoeba.lshtm.ac.uk/cryo. htm), who cryopre~erved the amoebas in liquid 

nitrogen. He concluded that the axenic amoeba cells are much more sensitive than 

many other cel ls. 

In the animal experimentation, it was pertinent to use hamster as it is susceptible to E. 

histo/ytica infection. Experimentally induced ALA hamster normally dies after 7-10 days 

post-inoculation of the amoebas via the portal vein . Thus, cardiac puncture was 

performed on the morbid animal to obtain serum sample from hamster with confirmed 
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ALi;", .which is· based on our success in culturing the virulent E. histolytica strain obtained 

from infected liver tissues. As expected the -7-day post-infection antibody titre was low 

but by optimising the primary antibody dilution at 1 :50, Western blot analysis revealed 

. some interesting results. Animal experimentation is important as obtaining truly human 

ALA serum samples is very difficult as current diagnosis of ALA in patients depends 

mainly on ultrasonic and serological investigations. Confirmation of ALA based on 

identification of E. histofytica trophozoite-s- in abscesse-d- liver biopsy is considered 

invasive and unethical as most trophozoites are found in the healthy liver cells at the 

peripheral of the liver abscess. 

In the Western blot analysis on 31 hamster ALA serum samples, the -77 kDa protein 

was found to be a potentia l diagnostic biomarker (Figure 1). The protein was recognized 

by 26/31 (83.87%) ALA serum samples, but not detected by any of the healthy hamster 

sera. MALDI-TOF mass spectrometry revealed that the protein has pi value of 5.91, and 

the amino acid sequence was simi lar to the acetyl-CoA syntase (NCBI C4LUV9) in 

Entamoeba histolytica database. 
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Figure 1. Representative Western/lgG blot of E. histo/ytica crude soluble antigen 
when probed with hamster serum samples. Lane 1-3-1: Individual hamster ALA 
serum samples (n=31); Lane 32: Hamster ALA pooled sera; Lane 33-38: Healthy 
individual hamster serum samples (n=6); Lane 39: Healthy hamster pooled serum 
samples; Lane 40: TBS control. 
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Besides delivering the two· main objectives of this project, further experiments were 

peFformea in relation to diagnosis of amoebiasis. We also introduced the Eosin-Y stain 

as a rapid staining method for E. histo/ytica trophozoites in spiked stool sample. Based 

on the technique, microscopy detection of the trophozoites can be observed almost 

instantaneously as compared to the 2-hoUr period required by the routine Wheatley 

Trichrome staining technique. The compound phloxine-B in Eosin-Y sta in was reportedly 

used to stain nuclear structures in histological sections (SPI. Supplies, 2009). Until-now, 

there were no reports on the use of phloxine-B to stain nucleus of E. histo/ytica. Here, 

we showed that Eosin-Y was just as accurate as Wheatley trichrome staining method in 

identification of trophozoites in stool samples. Besides staining the characteristic nuclear 

features of the trophozoites and/orthe engulfed erythrocytes, it could be performed . . ... .. . .. ~ . . ,. - , ... '. - ' .-

easily to give spontaneous results . Another major advantage of Eosin-Y staining 

technique is that the stained trophozoites could easi ly be visualized under 400X 

magnification (Figure 2). 

Another additional finding was the application of hamster polyclonal antibody in 

immunohistochemical staining of . E. histo/ytica trophozoites in hamster liver. This 

approach gave better visualization than either the routine haematoxylin & eosin staining 

or the periodic acid Schiff staining (Figure 3). This is probably because 
, ; . 

immunohistochemical staining is presumed to be more specific as it is the consequence 

of specific reactions of amoebic trophozoite and antibodies against them. 
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Figure 2. Stained trophozoites. (a) Wheatley trichrome stained trophozoite, 1000X 
magnification (b) Iodine stained trophozoite, 1000X magnification (c) Eosin-Y stained 
trophozoite, 1000X magnification (d) Eosin-Y stained erythrophagocytic trophoizoite, 
1000X magnification (e) Eosin-Y stained trophozoite showed clear chromatin granules 
and karyosome, 400X magnification (f) Eosin-Y stained trophoizoite without DPX seal 
indicated unclear characteristics after an hour, 400 magnification 
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Figure 3. Micrographs indicating the different staining of E. histolytica 
trophozoites. A: H&E stain; B: PAS stain ; C: IHC stain (400X); CV: Central vein. 
E. histo/ytica trophozoites are indicated with arrows. (A) Trophozoites (arrow) are 
visible as round, oval to pear shaped cells lying in lacunar spaces with occasional 
ingested red blood cells inside, very similar to macrophages in morphology. (B) 
PAS stained section showing the trophozoites (arrow) with magenta coloured cell 
membrane in a necrotic background. (C) IHC stain showing brown coloured 
trophozoites (arrow) with a distinct cell membrane easily identifiable against a 
background of necrosis and inflammation. 
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__ -----""4, __ CDNCLUSIONS------"'------______________ ~_.-----

In conclusion, this research project has established the HM1 :IMSS E. histolytica axenic 

strain of E. histolytica in Biomedicine Laboratory at the School of Health Sciences, USM. 

The availability of the amoeba culture has supported numerous applied and basic 

researches related to E. histolytica and will continue to facilitate future researches in 

better understanding the control of this simple yet deadly eukaryotic parasite. Among 

them is the rapid staining method for E. histolytica trophozoites in spiked stool sample 

using Eosin-Y stain, which allowed instantaneously observation of the parasites as 

compared to the 2-hour period required by the routine Wheatley Trichrome staining 

technique. 

Another additional finding is the application of specific hamster polyclonal antibody in 

immunohistochemical staining of E. histolytica trophozoites in hamster liver. This 

approach gave better visualization than either the routine haematoxylin & eosin stain or 

the periodic acid Schiff stain. Thus, it is potentially important for diagnosis of ALA in 

identifying trophozoites in biopsied human liver samples. 

The identification of Acetyl -CoA syntase (NCBI C4LUV9) via Western blot analysis using 

hamster ALA serum samples as a potential diagnostic biomarker for human amoebiasis 

shali be further explored in future studies . 
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ABSTRACT 

Amoebiasis is one of the three most common fata l parasitic diseases in developing 

countries. Fatality is primarily due to amoebic liver abscess (ALA), an important cause of 

space-occupying lesions of liver due to invasion of Entamoeba histo/ytica via the co lonic 

mucosa. This research project was undertaken to establ ish and maintain an axenic 

cu lture of E. histo/ytica in Universiti Sains Malaysia; then utilized it to identify and 

subsequently characterize a specific E. histo/ytica antigen that has diagnostic value via 

animal experimentation . 

The HM1 :IMSS E. histo/ytica axenic strain was established and maintained since March 

2009 in Biomedicine Laboratory at School of Health Sciences, Universiti Sains Malaysia, 

in the customized TY1-S-33 medium. Preservation of the amoeba at -80°C was 

successful up to approximately 7 days. As such, the cu lture is still continuously 

mainta ined at 36°C to sustain the E. histo/ytica project. In the animal study, ALA was 

experimentally developed in Syrian golden hamster by inoculating E. histo/ytica 

trophozoites into the portal vein. Cardiac puncture was later performed on the morbid 

hamsters to obtain the ALA serum samples. Based on Western blot analyses on- the 

ALA sera, the - 77 kDa protein was identified as a potential diagnostic biomarker, as it 

was recogn ized by 26/31 (83.87%) hamster ALA serum samples, but not detected by 

any of the healthy hamster sera. MALDI-TOF mass spectrometry resu lts revealed that 

the protein has a pi value of 5.91 and the amino acid sequence was similar to acetyl­

GoA syntase (NCBI C4LUV9) in Entamoeba histo/ytica database. 

In addition to delivering the two objectives, other studies related to diagnosis of 

amoebiasis were performed . For instance, we also reported a rapid staining method to 
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detect E. histo/ytica trophozoites in spiked stool sample using Eosin-Y stain. This 

microscopy staining technique enabled almost instantaneously detection of the 

trophozoites as compared to the 2-hour preparation period required by the routine 

Wheatley Trichrome staining technique. Another additional contribution is the application 

of specific hamster polyclonal antibody in immunohistochemical staining of E. histo/ytica 

trophozoites in hamster liver. This approach gave better visualization of the trophozoites 

than either the routine haerri-atoxylin & -e-o-sin stain or the periodic acid Schiff stain. -

KEYWORDS: Entamoeba histo/ytica, amoebiasis, amoebic liver abscess (ALA), 

hamster, Eosin-Y stain, immunohistochemical (IHC) sta in , Western blot and acetyl-CoA 

syntase 

*Corresponding author: Tel: +6097619; Fax: +6097677515; Iimbh493@gmail.com 
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1, INTRODUCTION , -

Amoebiasis is a parasitic infection acquired through ingestion of food or water 

contaminated with cysts of E. histo/ytica. The parasite causes intestinal infection, 

diarrhoea and extraintestinal amoebiasis. The estimated global burden of the 

disease in humans is about 50 million with up to 100,000 deaths annually 

(Tanyuksel & Petri , 2003; Wells & Arguedas, 2004). In Malaysia, 9.9 % of children 

were infected (Rajeswary et aI. , 1994) and about 40% of liver abscess cases were 

found to be amoebic in origin (Goh et aI., 1987; Jamaiah & Shekhar, 1999). 

Despite its inherent drawbacks, microscopy continues to be the diagnostic method 

used in most laboratories around the world (Clark, 2004). The existing Wheatley 

trichrome staining technique is time-consuming as it requ ires at least 2-hour to 

prepare, and the sta in cannot differentiate E. histo/ytica from non-pathogenic. E 

dispar (Tanyuksel & Petri, 2003). Unfortunately, on ly - 12% of patients with amoebic 

liver abscess (ALA) were reported with the amoebas in their stool samples (Wells & 

Arguedas, 2004). E. histo/ytica trophozoites were reported in up to 85% of liver 

abscess (Juimo et aI., 1992), but aspiration of the abscess material is both invasive 

and technically demanding -(Stanley, 2003) . Culture/zymodeme analysis is specific; 

however one species may outgrow the other in cultures of specimens from mixed 

infections (Wells & Arguedas, 2004) . Molecular techniques are highly sensitive and 

specific but they requ ire a longer time to perform, technically complex, and also 

relatively costly (Stanley, 2003; Tanyuksel & Petri, 2003). A promising commercially 

avai lable noninvasive antigen detection test was reported to detect circu lating 

galactose/N-Acetyl galactosamine-specific lectin (or Gal/GalNac lectin) antigen in 

sera of 96% (22/23) ALA patients (Jamaiah & Shekhar, 1999). However, in another 
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stu.dy, the test kit detected the antigen in only 2.3% (1/43) of patients suspected of 

-----lhaving-ALA;-althougn76~7%l33/43) of them were found to be positive for anti-lectin 

antibody (Wan Nor Azilah, 2007). 

Hence this study aimed to establish an axenic culture of E. histo/ytica in Biomedicine 

Laboratory of School of Health Sciences, Unlversiti Sains Malaysia, and 

subsequently utilizes the amoeba for research to improve on the existing diagnostic 

tools. Obtaining tru ly human ALA serum samples for research is difficu lt, as current 

diagnosis depends on ultrasonic and sero logical investigations. Technica lly, 

confirmation of ALA should be based on identification of E. histo/ytica trophozoites in 

abscessed liver biopsy, but this approach is invasive and considered unethical as 

most trophozoites are found in the healthy liver cells at the peripheral of the liver 

abscess. Thus, this study also aimed to identify and characterize a specific E. 

histolytica a ntigen that has diagnostic value via animal experimentation, in which 

ALA will be developed in susceptible hamster to obtain truly ALA serum samples for 

Western blot analysis . 
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2. MATERIALS AND METHODS 

2.1 Maintenance of E. histoJytica trophozoites 

2.1 (a) Preparation of TYI-S-33 medium for E. histoJytica culture 

To prepare '/ L of TYI-S-33 medium, solutions A and B have to be prior prepared. 

Solution A was prepared by dissolving 30 9 of Biosate peptone (Becton Dickinson, Lot 

No: 7050570) and ro 9 Dextrose in 500 mL of distilled water. For solution B, 1 9 of 

Dipotassium phosphate (K2HP04) , 0.6 9 of Monopotassium phosphate (KH2P04), 2 9 of 

Sodium chloride (NaGI), 1 9 of Cysteine and 0.2 9 of ascorbic acid were dissolved in 370 

mL of dist il led water. Solutions A and B were then mixed and subsequently added with 

. 22.5 mg of ferric ammonium citrate. The pH of the solution was adjusted to 6.8 with 2 N 

NaOH, and filtered (Whatman, Cat. No: 1004240) before it was autoclaved at 121 ec for 

10 minutes. When the autoclave temperature dropped to 90 eC, the bottle of solution 

was taken out and allowed to cool until it reached room temperature. Then, . 30 mL of 

vitamin solution (SAFC Bioscience, Lot No: 7L0326) and 100 mL of decomplemented 

bovine serum (Invitrogen, Lot No: 667195) were added into the sterilized solution to form 

the TYI-S-33 medium, which was kept at 4 ec until it was ready to be used . 

. 2.1 (b) Preparation of Streptomycin-Benzylpenicillin-Kananmycin Antibiotics 

Six gram of streptomycin sulfate and 3.6 9 of benzylpenicillin sodium salt were dissolved 

in 6 mL of disti lled water. Then, 2 9 of kanamycin was added. The mixture was syringe­

filtered through 0.20 jJm filter disc (Schleicher & Schuell , Lot No: DR0700-3) and kept in 

4 DC. 

6 



2.1 (c) . Viability Testing 

First, a 1: 1 dilution of amoeba suspension with 0.4% Trypan blue solution was prepared. 

Next, the mixture was loaded onto a hemocytometer counting chamber. The number of 

unstained amoebas (viable cells) and stained (non-viable cells) were counted . Finally, 

the viability of amoeba was determined based on the calcu lations below: 

Total number of viable cells = average number of viable-cells x 104 x di lution factor 

= !J x 104 
X 2 

Viability of amoeba = Total number of viable cells x 100 % 

Total number of ce lls 

2.1 (d) Hemocytometer Counting 

A clean cover-slip was placed on a clean hemocytometer counting chamber. A drop of 

amoeba suspension was loaded at the edge of the chamber and the suspension was 

allowed to be drawn into the chamber by capillary action. The chamber was then placed 

on the microscope stage and the average number of amoeba was determined using the 
- -

formu la below. 

Formula: c= nlv 

Where c = cell suspension in cells/mL; n = average number of cells/mm2 area 

and v = volume counted = 104 (1 mm2 = 0.1 mm3 = 10-4mL). 

Thus,c = n x 104 
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___ ~2",,-. -'-.!1(e) Harvesting of Amoebic Cultu-'-'-r-'--e ---'-----__________ ·_, ~. ____ _ 

Prior to cu lturing of the axenic E. histolytica, a viability test was performed. Then, an 

appropriate amount of the amoeba was transferred into each culture tube containing 7.5 

mL of TYI-S-3 medium. The cu lture tube was placed in a horizontal position 36 DC for 72 

hr. (Diamond et ai. , 1978). The amoebas were harvested by first cooling the cu lture 

tubes on ice for 5 minutes. Then, the culture medium were transferred into steri le 1.5 mL 

microcentrifuge tub'es and- spun at 440 x g for 3 minutes at 4 DC. After decanting the 

medium, 1 mL of sterile 1X PBS was added to resuspend the amoeba pellet. The 

amoeba suspension was ' again washed by centrifugation . After removing the 

supernatant, the amoeba pellet was stored at -80 DC. 

2.1 (f) Maintenance of Virulent E. histo/ytica and Collection of Hamster ALA 

Serum Samples 

To maintain the virulence of axenic E. histolytica (HM1 -IMSS), each fortnight the 

amoebas in TYI-S-3 medium were used to develop ALA .in a Syrian golden hamster 

(Mesocricetus auratus). The experimental development of ALA in hamster was 

performed as described by Olivos-Garcia et al. (2004) and Weber et al. (2008) . Briefly, 1 

x 106 trophozoites suspended in 0.2 mL phosphate buffer saline (PBS) was inoculated 

into the portal vein of an anesthetized (6 mg pentobarbita l I 100 g body weight) male 

hamster. To prevent excessive bleeding, a small piece of gelfoam (Pharmacia & Upjohn 

Co. , USA) was placed onto the injected site of portal vein and held for one minute with a 

piece of gauze. About a week late r, the morbid animal was sacrificed with 3X overdose 

of pentobarbital. Cardiac puncture was performed on the euthanized animal to collect 

the hamster ALA serum sample. Following which, the abscessed liver was transferred 

aseptically onto a steri le Petri dish and cut into small fragments . Some fragments were 

transferred into a steri le cu ltu re tube and filled with 7.5 mL of TYI-S-33 medium followed 
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by adding ,15 IJl of streptomycin-benzylpenicillin-kananmycin antibiotics, ' The. culture 

tube was then incubated at 36DC in a horizontal position, After 24 hours of incubation, 

the tube wall was observed under inverted microscope to check for amoebas, The 

medium was replaced with fresh medium and antibiotics, The procedure was repeated 

each 24 hours for 5 days, in which the antibiotics were gradually reduced, Finally, the 

amoebas were cultured in the absence of antibiotics and ready to be harvest in TYI-S-33 

medium, The animal experimentation above was approved by USM Animal Research 

Ethics Committee [No, Animal Ethics Approval: USM/Animal Ethics Approval/ 

2008/(40)(129)]. 

2.1 (g) Preservation of E. histolytica 

Preservation of E. histolytica was performed as suggested by Samarawickrema et aL 

(2001) with modifications, Following the DMSO stop, the amoebas was immediately 

preserved .in a -80 DC freezer instead of being first subjected to rapid cooling at -70°C 

for 48 hr, followed by cryopreservation in liquid nitrogen. 

2.2 An~~¥~s of E. histolytica antigens 

2.2 (a) 50S-PAGE 

Protein samples were -electrophoretically separated via 80S-PAGE .using Bio-Rad Mini 

Protean III Electrophoresis Cell and Protean® II xi Cell according to laemmli (1970) 

protocol with modifications. Prior to SOS-PAGE, crudes soluble antigen of E. histolytica 

was mixed with 2X laemmli sample buffer and boiled for 5 min. Subsequently, it was 

separated using 6% or 10% SDS-PAGE gel , at constant current of 25 mA per gel for 

about 1 h. 
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2.2 (b) Western blotting , 

Upon completion of SOS-PAGE, proteins in the gel was electrophoretically transferred 

onto a 0.45 I-lm nitrocellulose membrane (NCP) using semi-dry transblot (Bio Rad, USA) 

at a constant voltage of 15 V for 30 min. The NCP was blocked for 1 hr at RT with 5 % 

skim milk prepared in 10 mM Tris buffered saline, pH 7.2 (TBS). Subsequently, the NCP 

was washed (3 x 5 min) with TBS contain ing 0,1 % Tween-20 (TBS-T). Then, the NCP 

was cut into multiple strips and incubated with hamster sera at di lution of 1 :50 (in TBS-T) 

for 2 hours at RT. The NCP strips were then washed three times with TBS-T, and then 

incubated with monoclonal mouse anti- hamster IgG conjugated with horseradish 

peroxides (HRP) at dilution of 1 :4000 for 1 hr. Subsequently, the NCP strips were again 

washed (3 x , 5 min) with TBS-T. Western blot substrates i.e. ,enhanced 

chemiluminescence (ECl) blotting reagent (Roche diagnostics, Germany) or 

tetraniethylbenzidine (TMB) substrate for membrane (Sigma, USA) were used as 

substrates. The Western blot signal was captured using camera (lumix, Germany) . 

2. 3 Rapid Eosin-Y Staining 

The Eosin-Y sta in (Sigm~ HT11 0~ 16, l}SA) used in t~is study w?~ in it~ ~QrlsiDg 9ilutiol1, 

thus was applied directly on stool samples without fuss . Alternatively, Eosin-Y staining 

solution can be prepared by mixing 1 % (w/v) Eosin ~Y, 1 % (w/v) phloxine-B, 95% ethanol 

and glacial acetic acid in appropriate volumes (Mayer, 2009) . Briefly, approximately one 

million axenic E. histolytica was washed with 1X PBS and spiked in 2 g of fresh semi­

so lid stool sample obtained from a healthy volunteer. An applicator stick was used to 

mix - 30 III of the Eosin-Y stain with -2 mg of stool sample on a clean slide. OPX was 

used to seal the cover slip placed over the sample to the slide, which was then observed 

under a microscope -at 400X and 1000X magnification. The images of the stained 
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.. trophozoites were captured using Olympus Image Analysis System (Olympus System 

Microscope Model BX41, Japan). 

2.4. Immunohistochemical Staining 

Indirect staining was performed on processed tissue sections with some modifications 

on the standard protocol as described by Bancroft and Gamble (2002) . First, the ALA 

and non-ALA tissues· were deparaffinized with two changes ·ofxylenefor 5 min each, 

followed by rehydration with two changes of absolute, 70% and 50% alcohols for 3 min 

each and washing in running tap water for 5 min . Tissues were then blocked with 3% 

hydrogen peroxide for 5 min, dipped in distilled water for? min and fo llowed by 30 min 

incubation with 1: 1 00 dilution of the correspond ing polyclonal hamster serum sample i.e. 

sera from the ALA-induced hamster and control hamster used for the infected and 

control tissues, respectively. Washing steps were then carried out five times with 

PBSTween 20 (PBST), 2 min each. Tissues were incubated with 1: 1 000 dilution of 

HRP-conjugated anti-hamster antibody (Sigma-Aldrich, USA) for 30 min and again 

washed with PBST. After washing , the tissues were developed with 3,3'­

diaminobenzidine (DAB) substrate solution for 3 min and again washed with PBST. 

Finally, the tissues were counterstained with Harris's haematoxylin (Sigma-Aldrich, 

USA) for 1 min, followed by washing , differentiation with 1 % acid alcohol, bluing with 

ammonia water, another washing step, dehydration with increasing graded alcohols, 

clearance with xylene and then mounted with DPX. 
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3. RESULTS AND DISC USSION - ', -.I. 

The procedure involved in maintaining the HM1 :IMSS axenic strain of E. histolytica 

trophozoites is not as straight-forward as cu lturing cancer ce ll lines, where chemica lly 

defined media such as RPMI and DMEM are commercia lly available. Here, the TYI-S-3 

medium has to be freshly prepared and precautions have to be taken to ensure that 

each batch/lot of chem icals such as bios-ate-peptone, vitamin solution and bovine serum 

are compatible and non-toxic to the amoebas. In addition, during the autoclaving 

process, the medium must be allowed to cool at room temperature when the autoclave 

temperature reaches 90 aC. This is to prevent the caramelisation or browning of sugar 

during the long duration in the autoclave, which is detrimental to the growth of the 

amoebas. 

Since March 2009, the E. histolytica HM1 :IMSS axenic strain has been successfully 

maintained in the Biomedicine Laboratory of School of Health Sciences. This has 

generated numerous appl ied and basic research projects involving E. hlstolytica. In 

trying to preserve the amoebas, the longest duration in which the amoebas could be 

revived from -80 aC was only about one week. Similar difficulty was reported by Clark 

(http: //entamoeba. lshtm.ac.uk/cryo .htm), who cryopreserved the amoebas in · liquid 

nitrogen. He concluded that the axenic amoeba cells are much more sensitive than 

many other cell s. 

In the animal experimentation, it was pertinent to use hamster as it is susceptible to E. 

histolytica infection. Experimentally induced ALA hamster normally dies after 7-10 days 

post-inoculation of the amoebas via the portal vein. Thus, cardiac puncture was 

performed on the morbid animal to obtain serum sample from hamster with confirmed 
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ALA~ which is based on· our .success in culturing the vir.ulent E. histo/ytica strain obtained 

--from infecte-d- liver tissues. As expected the -7 -day post-infection antibody titre was low 

but by optimising the primary antibody dilution at 1 :50, Western blot analysis revealed 

some interesting results . Animal experimentation is important as obtaining truly human 

ALA serum samples is very difficult as current diagnosis of ALA in patients depends 

mainly on ultrasonic and serological investigations. Confirmation of ALA based on 

identification of E. histoJytica- trophozoites in abscessed liver biopsy is considere-d 

invasive and unethical as most trophozoites are found in the healthy liver cells at the 

peripheral of the liver abscess. 

In the Western blot analysis on 31 hamster ALA serum samples, the - 77 kDa protein 

was found to be a potential diagnostic biomarker (Figure 1). The protein was recognized 

by 26/31 (83.87%) ALA serum samples, but not detected by any of the healthy hamster 

sera. MALDI-TOF mass spectrometry revealed that the protein has pi value of 5.91, and 

the amino acid sequence was similar to the acetyl-CoA syntase (NCBI C4LUV9) in 

Entamoeba histo/ytica database. 
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Figure 1. Representative Western/lgG blot of E. histolytica crude soluble antigen 
when probed with hamster serum samples. Lane "1-31: Individual hamster ALA 
serum samples (n=31 ); Lane 32: Hamster ALA pooled sera; Lane 33-38: Healthy 
individual hamster serum samples (n=6); Lane 39: Healthy hamster pooled serum 
samples; Lane 40: TBS control. 
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Besides -delivering the two main objectives of this -project, further experiments were 

---performed- in- relation- toLiiagnosis of amoebiasis.-We also introduced the Eosin-Y stain 

as a rapid staining method for E. histo/ytica trophozoites in spiked stool sample. Based 

on the technique, microscopy detection of the trophozoites can be observed almost 

instantaneously as compared to the 2-hour period required by the routine Wheatley 

Trichrome staining technique. The compound phloxine-B in Eosin-Y stain was reported ly 

used to stain nuclear structures in histological sections (SPI.Supplies, 2009). Until now, 

there were no reports on the use of phloxine-B to stain nucleus of E. histo/ytica. Here, 

we showed that Eosin-Y was just as accurate as Wheatley trichrome staining method in 

identification of trophozoites in stool samples. Besides staining the characteristic nuclear 

features of the trophozo ites and/or the engulfed erythrocytes, it cou ld be performed 

easily to give spontaneous results. Another major advantage of Eosin-Y staining 

technique is that the stained trophozoites could easi ly be visualized under 400X 

magnification (Figure 2). 

Another additional finding was . the application of hamster polyclonal antibody in 

immunohistochemical stain ing of E. histo/ytica trophozoites in hamster liver. This 

approach gave better visualization than either the routine haematoxylin & eosin staining 

or the periodic acid Schiff staining (Figure 3). This is probably because 

immunohistochemical staining is presumed to be more specific as it is the consequence 

of specific reactions of amoebic trophozoite and antibodies against them. 
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Figure 2. Stained trophozoites . (a) Wheatley trichrome stained trophozoite, 1000X 
magnification (b) Iodine stained trophozoite, 1000X magnification (c) Eosin-Y stained 
trophozoite, 1000X magnification (d) Eosin-Y stained erythrophagocytic trophoizoite, 
1000X magnification (e) Eosin-Y stained trophozoite showed clear chromatin granules 
and karyosome, 400X magnification (f) Eosin-Y stained trophoizoite without DPX seal 
indicated unclear characteristics after an hour, 400 magnification 
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Figure 3. Micrographs indicating the - different staining of E. histolytica 
trophozoites. A: H&E stain; B: PAS stain; C: IHC stain (400X); CV: Central vein. 
E. histolytica trophozoites are indicated with arrows. (A) Trophozoites (arrow) are 
visible as round, oval to pear shaped cells lying in lacunar spaces with occasional 
ingested red blood ce lls inside, very similar to macrophages in morphology. (B) 
PAS stained section showing the trophozoites (arrow) with magenta coloured cell 
membrane in a necrotic background. (C) IHC stain showing _ brown coloured 
trophozoites (arrow) with a distinct cell membrane easily identifiable against a 
background of necrosis and inflammation. 
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4, CONCLUSIONS 
------ ---- ----

In conclusion, this research project has established the HM1 :IMSS E. histolytica axenic 

strain of E. histo/yUca in Biomedicine Laboratory at the School of Health Sciences, USM. 

The availability of the amoeba culture has supported numerous applied and basic 

researches related to E. histo/yUca and will continue to facilitate future researches in 

better understanding the control of this simple yet ' deadly eukaryotic parasite. Among 

them is the rapid staining method for E. histo/yUca trophozoites in spiked stool sample 

using Eosin-Y stain, which allowed instantaneously observation of the parasites as 

compared to the 2-hour period required by the routine Wheatley Trichrome staining 

technique. 

Another additional finding is the application of specific hamster polyclonal antibody in 

immunohistochemical staining of E. histolytica trophozoites in hamster liver. This 

approach gave better visualization than either the routine haematoxylin & eosin stain or 

the periodic acid Schiff stain. Thus, it is potentially important for diagnosis of ALA in 

identifying trophozoites in biopsied human liver samples. 

The identification of Acetyl-CoA syntase (NCBI C4LUV9) via Western blot analysis using 

hamster ALA serum samples as a potential diagnostic biomarker for human amoebiasis 

shali be further explored in future studies. 

18 



ACKNOWLEDGEMENT · 

The authors would like to acknowledge Universiti Sains Malaysia for the research 

funding via the Research University Grant number 1001/PPSKl813009. We also wish to 

express our gratitude to the other contributing researchers for their input, namely Tan Zi 

Ning (USM Fellow) , Wong Weng Kin (USM Fellow), Chan Chiat Han (USM Fellow), 

Khairul Nissa Saidin , Siti Shafiqah Anaqi Azham, Tan Chong Leong, Abdullah Bujang, 

Nik Zairi Zakaria ,.Dr. Shyamoli Mustafa; Dr: Arefuddin- -Ahme-d and Dr. See Too Wei 

Cun. 

19 



REFERENCES 

Bancroft, J.D., Gamble, M. (2002). Theory and practice of histological techniques. 5th 

ed . China: Churchill Livingstone. 

Clark, C.G. (2004) . Entamoeba histolytica and Entamoeba dispar, the non-identical 

twins. In The Pathogenic Enteric Protozoa: Giardia, Entamoeba, Cryptosporidium 

and Cyclospora (eds. Sterling , C.R. & Adam, R.D.), pp. 15-26. MA: Kluwer 

Academic Publishers. 

Diamond, L.S., Harlow, D.R. and Cunnick, C.C. (1978). A new medium for the axenic 

cultivation of Entamoeba histolytica and other Entamoeba. Transaction of the 

Royal Society of Tropical Medicine and Hygiene 72 :431 -432. 

Goh, K.L., Wong, N.W. ; Params-othy, M., Nojeg, M. & Soma-sundaram, K. (1987). Liver 

abscess in the tropics: experience in the University Hospital, Kuala Lumpur. 

Postgraduate Medical Journal. 63(741 ):551 -554. 

Jamaiah, I. & Shekhar, K.C. (1999). Amebiasis : A 10-year retrospective study at the 

University Hospital, Kuala Lumpur. Medical Journal of Malaysia. 54(3): 296-302. 

Juimo, A.G ., Gervez, F. & Angwafo, F.F. (1992). Extraintestian l amebiasis. Radiology. 

23: 249-250. 

Laemmli , U.K. (1970) . Cleavage of structural proteins during the assembly of the 269 

head of bacteriophage T4.Nature 227:680-685 . 

Mayer (2009) . H & E staining Method and Protocol [Online] [Accessed 14/10/2009 9: 19 

AM] . Available from World Wide Web: http://www.ihcworld .com/protocols/ special 

stains/HE Mayer.html 

Olivos-Garcia A, Nequiz-Avendano M, Tello E, Martinez RD, Gonzalez-Canto A, Lopez­

Vancell R, et al (2004) . Inflammation, complement, ischemia and amoebic survival 

20 



, in .. acute experimental amoebic 'liver abscesses in hamsters. Experimental 

Molecular Pathology 77(1 ): 66-71. 

Rajeswary, B. Sinniah, B. & Hasnah, H. (1994) . Socio-economic factors associated with 

intestinal parasites among children living in Gombak. Asia-Pacific Journal of Public 

/-Iealth 7(1): 21-25. 

Samarawickrema NA, Upcroft JA, Thammapalerd N, Upcroft P. (2001). A rapid-cooling 

meth-od for cryopreserving Entamoeba histolytica . Annals- of Tropical Medicine and 

Parasitology_95 (8): 853-855. 

Stanley, S.L. (2003). Amoebias is. Lancet. 361 : 1025-1034. 

Tanyuksel, M. & Petri, W.A. (2003). Laboratory diagnosis of amebias is. Clinical 

Microbiology Reviews. 16(4): 713-729. 

Wan Nor Azilah, W.A.W. (2007). Detection of Entomoeba histolytica~derived lectin using 

TECHLAB Entamoeba histlytica II ELISA in sera of patients with suspected ALA in 

HUSM. Master of Pathology (Microbiology) Thesis, U.S.M. 

Weber C, Blazquez S, Marion S, Ausseur C, Vats OJ Krzeminski M, et al. (2008) 

Bioinformatics and functional analysis of an Entamoeba histolytica 

mannosyltransferase necessary for parasite complement resistance and hepatical 
- -

infection. PLoS Neglected Tropical Diseases 2(2): e165. 

Wells, C.D. & Arguedas, M. (2004) . Amebic liver abscess . Southern Medical Journal. 97: 

673-682. 

World Health Organisation (1 995). The world health report: Bridging the gaps. 

21 



11 

'l'l'Opir;a/. Biomer/.'icine 26(8): 3G6--368 (2009) 

Research Note 

Seroprevalence of anti-amoebic antibody among blood 
donors by indirect hemeagglutination assay 

Zeehaidu, MI, Zairi, N.ZI, Tan, Z.N.2, Wong, W.ICZ and Lim, B.l-I.2 
1 Depmtment of Medical Microbioloh'Y and Parasitology, School of Medical Sciences and 
2 School of Health Sciences, Universiti Sains ~.[alaysia, Health Campus, 16150, Kubang Kenan, Kelantan 
Email address: zcehaida@kckusm.my 
Received 21 September 2009; received in revised fonn 10 October 2009; accepted 12 October 2009 

Abstract. The sereening for anti-amoebic antibody among a group of donors was to obtain 
negative control scrnm samplcs for an on-going antigen development assay in diagnosis of amoebic 
liver abscess. Out of 200 samples, 125 (62.5%) were negative, whe reas 44 (21.5%) had IlIA titer of 
Jess than 1: 128 and 31 (16.0%) of the sanlples had significant IHA titcrs of 1:128 or more, in wh.ich 
2 serum samples gave titers of 1:'1086. 

The no rth-east.ern st at.e of peninsular 
Malaysia, Kelantan faces the South China 
Sea in the east and shares its border with 
Thailand in the north. It occupies an m-ea 
of 15 020 sq. km and has a population of 
1 478 800. Kelantan state is endemic for 
water-borne diseases, in which the overall 
incidenc e was less than 5 p er 100 000 
people from 2000 till 2004. The incidence 
of typhoid/paratyphoid in year 2004 was 
1.87 per 100 000 population whereas the 
incidences of cholera, hepatitis A and 
clysentery were lower and accounted for 
0.35, 0.42 and 0.43 per 100 000 population 
respectively (Ministry of Health Malaysia, 
200'1). Thus, according to the above figmc, 
the estimated incidence of dysentery for this 
st,lte is 6.36. 

Though many pathogens cause 
dysentery, the prevalence of amoebiasis 
differs according to age, socioeconomic 
status and geographical distribution. There 
was no available data from previous 
publication on the backgrowld seropositivity 
of cU110ebiasis among healt.hy population in 
Malaysia. In Malaysia, blood donors are 
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considered healthy adults aged more than 18 
years, weIghing more than 50 kg, clinically 
healthy and are seron egative for HIV, 
hepatitis Band C, syphilis ancl malaria. The 
screening for mlti-amoebic antibody among 
this group of clonors was to obtain negative 
control serum samples for an on-going 
antigen development assay in diagnosis of 
amoebic liver abscess. The serum samples 
were first screened by indirect hem~gglu­

tination assay (ll-IA), then followed by IHA 
titrations to select semm samples with titer 
of 1:64 or more, which were considered 
positive for amoebiasis, a'3 suggested by the 
manufacturer (Dade-Behring Marburg, 
Gelmany). 

1\vo hundred pooled serum samples 
from blood donors were screened by II-IA; 
125 (62 .5%) were negative , whereas 44 
(21.5%) and 31 (16.0%) had IEIA titer of less 
than 1:128 and 1:128 or more titer 
respectively Cfable 1). Detection of lower 
titers among blood donors could be due to 
previous exposure to amoebiasis among the 
lo cal healthy population with either 
intestinal or extraintestinal fmms. Thirty one 
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Table 1. Distribution of groups by IHA titers 
(11 =200) 

lHA tilers 

Negative 

Less th an 1:128 

1:128 and more 

Number (percentage) 

125 (62.5) 

4t1 (2 1.5) 

31 (16.0) 

Table 2. Distribution of IRA titers among the 
bloo d clonors (n =200) 

II-lA titers Number (percentage) 

Negative 125 (62.5) 

1:16 27 (13.5) 

1:32 o (£1.5) 

1:64 8 (4.0) 

1:128 17 (8.5) 

1:256 8 (4. 5) 

1:512 2 (LO) 

1: 102tl 2 (1.0) 

1:20'18 o (0.0) 

1:4006 2 (LO) 

(16_0%) of the samples had significant IHA 
titers of 1: 128 or more, in which 2 serum 
samples gave titers of 1:4096 (Table 2). In 
these cases, the possibility of having some 
forms of amoebiasis at t.he t.ime of blood 
donation could not be ruled out, neither the 
likelihoOc] of being asym:pt()matic cani ers. 

In another report, the seroprevalence 
of villagers from West Kalimantan, Borneo 
who had IHA titers equal or greater than 
1:128 was 7% (Cross et al., 1976) as compared 
to this study which was 16.0%. The sero­
prevalence of blood donors from urban, 
suburban and rural population of Puebla 
St.ate, Mexico which was done using lHA 
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alone was 8.6% whereas when IHA and 
ELISA were employed tog ether, as 
recommended by WHO, the seroprevalence 
was 6.'1% (Sanchez-Guillen et al., 2000). 

Lower lI-IA titers had been demonstrated 
in patients with amoebic liver abscess (ALA) 
who were admitted to our hospital. In a 
previous st.udy, 27.6% (16/58) ALA patients 
had antibody titer of 1:256 or less (Zeehaida 
et at., 2008). The lower titers found in these 
patients could be clue to low antibody levels 
in the early course of the disease. 

The seroprevalen ce of amoebiasis 
among blood donors in this study was higher 
as compared to those repOlted previously in 
Malaysia and other surrounding endemic 
r egions . The finding showed that the 
background seropositivity is significantly 
high among healthy population in this local 
setting. A lower titer of 1:128 could not be 
taken as a positive titer since it overlapped 
significantly with titers found among the 
blood donors. Thus, the titer had less value 
for diagnosis of extraint.est.inal amoebiasis. 
Supported by the clinical symptoms and 
signs of amoebiasis, 1 :256 is deem ed a 
significant titer for diagnosis of the disease, 
particularly in this local setting. 
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Abstract Entamoeba histo~ytica is the etiologic agent for 
amoebiasis. The excretOly - secretory (ES) products of the 
trophozoites contain virulence factors and antigens useful 
for di agnostic applications. Contaminants from serum 
supplements and dead trophozoites impede analysis of ES. 
Therefore, a protein-free medium that can sustain max imum 
viability of E. histolytica trophozoites for the longes t time 
duration will enab le collection of contaminant-free and 
higher yield ofES products. In the present study, we compared 
the effica<:y of four types of media in maintaining 2:95% 
trophozoite viability namely Roswell Memorial Park Institute 
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(RPMI -1640), Dulbecco's Modified Eag le Med 
(DMEM), phosphate-buffered saline for amoeba (pm 
and Hank's balanced salt solution (HBSS). Concurrently 
effect of adding L-cysteine and ascorbic acid (C&A) to ' 
medium on the parasite viabili ty was also compared. D.l\I 
and RPMI 1640 showed higher viabilities as compare 
PBS-A and HBSS. Only RPM! 1640 showed no statis 
difference with the con lrolmedium for the first 4 h, how, 
the 2:95% viability was only maintained for the first 2 h. 
other protein-free media showed differences from the ser 
and vitam in-free TYI-S-33 control media even after I I 
incubation. When supplemented with C&A, all media \0\ 

found to sustain higher trophozo ite v iabi liti es than th 
without the supplements. HBSS-C&A, DMEM-C&A, : 
RPMI 1640-C&A demonstrated no difference (P>0 .05) 
parasite viabilities when compared with the control medi 
througbout the 8-b incubatioll period. DMEM-C&A sho" 
an eightfold increment in time duration of sustaining 2:9: 
parasite viability, i.e. 8 h, as compared to DMEM alo 
Both RPMI 1640-C&A and HBSS-C&A revealed fourf, 
and threefold increments (i. e., 8 and 6 h, respective! 
whereas PBS-A-C&A showed only onefold improvem( 

(i.e. , 2 h) as compared to the respective media without C& 
Thus, C&A -supplemented D MEM or RPMI are recommend 
for collection of ES products. 

Introduction 

Entamoeba histolytica is an enteric protozoan parasite th 
causes amoebiasis. This disease affects more than ~ 

million people around the world and causes up to 100,Oe 
fatal cases annually (Que and Reed 20(0) . This cosmopolita 
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disease is common in human populations where poor 
sanitation and substandard personal hygiene pre,:ail. The 
high prevalence areas include tropical ~md subtropical 
regions, like Mexico, Central and South Amelica, India, 

South East Asia, Eastern and South Africa (Wells and 
Arguedas 2004). The transmission of amoebiasis is via 
fecal- oral route through the ingestion of infective stage 
cysts. Severity of the di sease ranges from asymptomatic 
carri er to intes tinal amoebias is w ith symptoms that 
include amoebic coliti s and dysentery, and the potentially 
fatal extra-intestinal amoebias is caused by the haematog­
enous spread of ac ti ve multiplying trophozoites to other 
organs . Amoebi c liver abscess (ALA) is the most 
common mani fes tati on of extra-i ntes tinal amoebias is 
(Petri and Singh 1999). Delay in di agnosis and subse­
quent treatment are the common causes of fatal ity in ALA 
cases (Akgun et aI.1999). 

During acti ve infection, E. histolytica trophozoites 
secrete and/or excrete pro ducts into the host environment. 
These excretory and secretory (ES) products contain 
vi11l1ence fa ctors like amoebapores, cysteine proteases, 
collagenases, glycosidases, and other proteases that had 
been hypothesized to contribute to the pathogenesis of E. 
histolytica (Gitler et al. 1984; GuelTero-Manriquez et a!. 
1998; Debnath et a!. 2005; Moncada et a1. 20(5). In 
addition, these ES products had also been shown to possess 
antigenic properties which are useful for diagnostic appli­
cations (Pal et al. 1996; Gupta et a1. 1999; Sengupta et a!. 
2000). In order to collect the ES products, a protein-free 
maintenance medium is necessmy to avoid "contamination" 
with non-parasite proteins and to maintain the viability of 

trophozoites. In addition, to facilitate reproducibility of the 
experiments, chemically defined medium would be preferred. 

Previous studies have been performed to collect ES 
products by incubating E. histoly tica trophozoites in 
various protein-tl-(::e media>- such as phQsphate-lmffered _ 
saline (PBS), Hank's balanced salt solution (HB SS), 
Dulbecco's Modifi ed Eagle Medium (DMEM), and serum­
and vitamin-free TYI-S-33 (Reed et a!. ] 989; Gupta et a!. 

1999 ; Moncada et a!. 2005; Pal et a!. 19%; Sengupta et a!. 
20(0) . These ES products were collected at the time when 
the viabili ty of th e trophozoites was at least 95%. The 
results showed that chemi call y non-defin ed TYI-S-33 

medium was the most suitable to sustain ~95% viability 
of trophozoites for up to 7 h. However the data in the above 
studies lacked statisti cal analysis to make convincing 
conclusions. Thus it is necessary that studies on media 
compari sons using appropriate statistics be performed to 
determine the best protein-free and chemically defin ed 
medium, for collection of E. histolytica ES products. 

An early studyb y Diamond (1961) reported that 0.1 % of 
L-cysteine and 0.02% ascorbic acid (C&A) could create an 
artificial anaerobic environment in axenic media for 
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cultivation of E. histolytica (Dutta 198 1). In th e latter 
studies by Gillin and Diamond (l 980a, b), they have shown 
that the addition of C&A in maintenance medium contain­
ing bovine serum and vitamins can sustain the viable E. 
histo{ytica for 12-24 h (Martinez-Palomo 1982). 

In the present study, four types of protein-free and 
chemically defined medi a commonly used in tissue culture 
were compared to detem1ine the most suitable maintenance 
medium for sustaining a minimum of 95% viability for 
axenically grown E. histozytica trophozoites. Simultaneously 
the effect of supplementing the media with C&A was also 
studied. 

Materials and metho ds 

Axenic culture of Entamoeba histo~vtica 

The E. histolytica HM- l :IMSS axeni c strain was used in 
this study. The trophozoites were hermetically cultured in 
TYI-S-33 medium, containing 10% heat-inactivated bovine 
serum (Gibco, N ew Zealand) and supplemented with 3% 
Diamond vitamin (Sigma, USA), at 36°C (Diamond et a!. 
1978). 

Preparation of protein-free maintenance media 
with/without C&A 

The four types of media used in this experiment were as 
follows: PBS for amoeba (PBS-A; 15 111M potassium 
phosphate and 175 mM sodium chloride, pH 7.0), HBSS 

without phenol red, pH 7.0, DMEM (Gibco, USA), 
Roswell Memorial Park Institute medium, No 1640 (RPMI 
1640; Gibco, U SA). All medi a were prepared using 
distilled water. PBS-A was autoclaved and HBSS was 
filter-sterilized llsing 0 .22-~m filter. In addition, all media 
with C&A supplementation were also prepared. 

Viabili ty study of Entamoeba histo~vtica in diffe rent 
protein-free media over time 

A preliminary study was performed to estimate the longes t 
time duration for surv ival of at leas t 95% of th e 
trophozo ites in the four protein-free media. As the control, 
trophozoites were maintained in serUIl1- and vitamin-free 
TYI-S-33 medium, i.e. undefined medium commonly used 
to grow E. histolytica. The morphology of the parasite in 
each culture medium was observed and recorded until the 
cells became rounded. For quantitative data analys is, 
viabili ty of trophozoites was studi ed in RPMl 1640 medi a 
and DMEM for 8 h; and for up to 6 h in PBS-A and HB SS . 
The duration of incubation was set based 011 preliminary 

observations. 



Fig. J Morphology of axenic E. 
liisio/ylica trophozoi tes in PBS­
A at magn ification of 200x 
during~log phasc and lLaftcL' ~~-'---~-'c-:---:~ 
incubati on for 6 h 

:". -'. 

The trophozoites used in the viability study were 48-

72 h old, at which time they formed a monolayer on the 

wall of the culture tube containing the axenic TYl-S-33 
medium. At each hourly interval, duplicate amoebic 
culture tubes containing each type of medium were 
examined. First, each tube was gently rinsed twice with 
5 mL of a protein-free medium. The tube was then fi ll ed 
to the 80% level (10 mL) w ith the test medium . The 
initial viability of trophozoites was assumed to be 100% 
(Jimenez et al. 20(4). At I -h intervals, two tubes from 
each medium were chill ed in crushed ice for 5 min, and 

then centrifuged at 500 xg for 2 min . About 9 mL of 
supernatant was di scarded. The pelleted trophozoites were 
gently mixed, and then the viability determined by Trypan 
blue exclusion method using Neubauer's chamber. The 
viability was expressed as mean of three separate experi­
ments, each with two data replicates. 

Statistical analysis 

Least Signifi caiit -Difference post hoc test was used to 
analyze the s ignifi cant difference at hourly intervals 
between control medium and the protein-free media. A P 
value of <0.05 was considered as statistically different 
between the contro l media and the protein-free media. 

Res ults 

Morphology of Entamoeba histolytica after prolonged 
incubation in protein-free media 

In the prel iminalY study perfolmed using serum- and vitamin­
free TYI-S-33 control medium, viable irregular-shaped 
trophozoites with amoeboid movements and pseudopodia 
attaching to the surfaces were observed throughout the 8-
h incubation period. However, in the other med ia with or 
without C&A supplement, the trophozoites started to lose 

. '. 
,, ", 

I . , " . ., 

their viable characteristics (as described above) after 3 h. 

the incubation time in the protein-free media increases, 1 

cells started to become rounded. Figure I shows the chanE 
in morphology when PBS-A was used as the medium. 

Viability of Entamoeba histolytica in different protein-fr' 
medium over time 

Figure 2 showed the comparisons among the protein-ff 
defined media with or without C&A supplemen tat ion, aJ 
TYI-S-33 medium (serum- and vitamin-free) as the contn 
The E. histoZytica trophozoites in the control mediu 
consistently showed 2:95% viability throughout tl 
8-h incubation period. Without C&A supplementation, 
the end of the 8-h incubation period, DMEM and RP:r-., 
1640 showed higher parasite viabilities as compared 1 

PBS-A and HBSS. Only RPMI 1640 showed no statistic 
difference in parasi te viability as compared with the contn 
medium for the first 4 h, however the 2:95% viability We 

only maintained at the fi rs t 2 h and decreased to 88% at 4 I 
The other protein-free media without the supplemel1i 
showed differences in parasite viabi liti es as compared wit 
the control media even after 1 h of incubation. 

With the addition of C&A supplements, DMEM-C&l 
showed a eightfold increment in parasite viability as com 

pared to DMEM alone. Both RPMI 1640-C&A and HBSS 
C&A revealed fomfold and threefold increments, respective 
ly, whereas PBS-A-C&A showed only onefold improvemer 
as compared to the respective media without C&A. Percent 
age viabi lities of both DMEM-C&A and RPMI 1640-C&J 
were maintained at 2:95% throughout the 8-h incubatiOl 
period. However, in HBSS-C&A medium, 2:95% trophozoite: 

viability was sustained for only 6 h ; then the percentftg< 
viabi li ty decreased to about 80%. In PBS-A-C&A, tht 

percentage viability of the trophozoites were sustained a 
about 95% for the first 2-h incubation, but dropped to 87% 
(significantly lower than control medium, P<0.05) during the 
next hour. 
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Fig. 2 Comparisons of percent- 100 

age viabilities of E. hislo(v1icll ~ 
trophozoites among the four ;., 80· 

__ protein~free_medi<Lw-ith/without __ ~ 
.. 60· 

C&A supplementation over :;; 
time. Serum- and vitamin-free ~ 40· 

TY!-S-33 was the control ~ 
medium. a (I), PBS-A; a (II), t 20 

a. 
PBS-A-C&A; b (I), HBSS; b o . . -- '-'--"'---'--'---'--'- ----.---.-------- .-.. ------. 
(II), HBSS-C&A; c (I), DMEM; 
c (II), DMEM -C&A; d (I), 
RPM! 1640; d (II), RPMI 1640-
C&A; e, serum- and vitamin­
free TYI-S-33 
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Discussion 

Current ES collection methods could not exclude most of 
the proteins released from the trophozoites that lysed during 
the incubation process. Furthermore, Trypan blue exclusion 

method could only estimate the viability at the end of tl 

incubation peliod but could not estimate the trophozoit 
that lysed during the process. Thus protein-free mediu 
that can pro long the viabi li ty of E. histolytica trophozoit 
is pertinent in studies involving ES products. It will redu, 
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the amount of trophozoite proteins released from dead ceJls PBS (0.15 111M CaCI2 , 0.5 mM MgCl2, and 20 J 

and the non-parasite contaminants from serum supplement. cysteine) showed that it could sustain :::95% viabilit) 
__ A_ p..Lotein-frecand chemically- defined medium- will also--trophozoites for 3=4- h (lteeCleral~1 989rTliis sugge: 

facilitate reproducibility of the experimental data. Protein­
free medium was also reported to be useful in immunolog­
ical testing and functional studies such as interaction of E. 
histo~ytica with different cell lines (Guy et a l. 1991). 

In this study, viability of E. hisiolytica trophozoites in 
four different protein-free and chemically defined media 
suggested that among the media without supplementation, 
RPMI 1640 was the most suitab le in sustaining :::95% 
viabi lity for the first 2 h and showed no statistical 
difference (P <0.05) w ith the coatrol medium as compared 
with PBS-A, HBSS, and DMEM. With C&A supplementa­
tions, there were improvements in the general viability 
profiles over time in all media. This was especially evident 

by extension of the duration of :::95% v iability of 
trophozo ites in PBS-A-C&A (onefo ld), HBSS-C&A (three­
fold) , DMEM-C&A (eightfold), and RPMI 1640-C&A 

(fourfold). Similar result was also observed in th e axenic 
culture of Giardia lamblia, another anaerobic intestinal 
protozoan. The RPMI 1640 medium supplemented with 
L-cysteine was reported to promote the viability and 
attachment of the parasite after prolonged incubation (Guy 
et aJ. 1991). 

E. histolylica is an anaerobic protozoan that needs a low 
oxygen tension environment to grow (Sen et aJ. 2(07). 
Band and Cirrito (1979) revealed that it was able to tolerate 
up to only 5% oxygen in culture media. In oreler to create 
an artificial anaerobic media for its survival, supplem~nta­
tion of 0.1 % L-cysteine and 0.02% ascorbic acid into the 
axenic growth media (TYI-S-33 and TP-S-1) was intro­
duced by Diamond (196 I) . With these supplements, the 

media was able to support the survival, as "veil as growth of 
E. histolytica troph ozoites. Other reducing agents such as 
D-cysteine -and thioglycolic acid have also been included 
into E. hislolytica trophozoites culture for the same purpose 
(Gillin and Diamond 1980b). However, the combination of 
C&A was found to be the best for growth of trophozoites 
culture (Mmiinez-Palomo 1982). These supp lements were 
reported to act as reducing agent as well as protective agent 

against oxidative stress. Later studi es repOlted th at good 

growth of trophozoites was also achieved using reducing 
agents like 0.2% I.-cysteine and 0.2% reduced glutathione 
(Tekwani and Mehlotra .1.999) . However, thus far these 
supplements have not commonly been used in culture 
media. 

Results from the present study were consistent with the 
earlier study by Gi llin and Diamond ( 19S0a, b), in which 

the maintenance medium supplemented with C&A was able 
to sustain the attachment, elongation, and amoeboid 
movement, as well as short-term survival of E. histolytica 
trophozoites. Similar repOli on cysteine supplementation in 

that adding L-cysteine in PBS could improve the viabili~ 
trophozoites even in the absence of ascorbic acid. 

There were obvious vari ations in the trophoz( 
viability peliods when cu ltured in different media. In 
study, ;::95% trophozoite viability was observed in PB~ 
for less than 1 h, which is less than the 2 h repOlied 
Sengupta et al. (2000) and 4 h reported by Gupta et 
(1999). In comparison to the results by Sengupta et 
(2000), the present study showed that HBSS sustained 
same viability duration (2 h); but RPMI 1640 sustained 
hour longer than the results in the former study. 

In conclusion, among the four protein-free media used 

this study, RPMI 1640 and HBSS could sustain ;::9: 
trophozoite viability for up to 2 h, hence are not suitable 
mai ntenance media for pro longed incubation. However, :::9: 

trophozoite viabiliti es were prolonged to 8 h with b( 
DMEM-C&A and RPMI I 640-C&A; and 6 h with HB~ 

C&A. In conclusion, this study showed that either DMEM 
RPMI 1640 media supplemented with C&A were suitable : 

ES production since they could sustain :::95% trophozo 
viability for up to 8 h. 
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Abstra.ct. Ent(l.?lwe/Jo hisl.o(ljl;iw. causes about. [,() .million infect ions worldwide "ith a death ml.e 
oj' over lOO,OOO aJ1llualiy. ln endemic develop ing countr ies where rpsources are lirnited, microscopic 
examinations based on \VheatJ ey trichrome s l:aining is cOllunonly used for diagnosis of intestinal 
amoebiasis. Othcl' t.han being <1 time·cons uming mel:lwd , it 111L1st be performecl promptly after 
stool collection as I:rophozoites disintegrate rapilUy in .faeces. 'l1.1C a im or Ihis study was to compare 
the eUkades oj' Eosin· Y; Wheatley trichrome and Iodine stains in delineating 1,I:le diagnosti c features 
of the parasite, and sl.IbsequE'nl:l.y to determine the s uitable microscopy observation period for 
detection or erj·1;hrophagocyti:c ancluol1·eryl:hrophagocytic t.rophozoitcs spiked ill semi-solid s tool 
sampl e. Wheatley trichrome staining techniqne was performed using the s l:andard method while 
the other two techniques were performed on the s lides by mixing the respective staining solutio ll 
with the spike d stoo l sarnple. One million of [[xenically cultured !.l.oll-erylhrophugocyti c E. 
II:islolyl'i.r.1I and erythrop·!tagocytic E. lds(.olytica were separately spiked into 2 g of 1'resh semi­
solid faeces. Percentage ,~abj]ity of t.he trophozoites in th e spiked stool sample was del.errllinecl 

- - al. :lO minute intervals for eight hours using the 0.4% Ttypan blue exclusion method. The res ults -
showed I;hat gOSill-Y and Wllcatley trichrom e s tained tho karyosome and c:luol1latin granules 
botter as con:tpan~d t.o Iodine stain. The percentage viabili ty of DOll-eryf:hrophagocytic troJ.lhowites 
decreaserl faster than t.h e eryLhrophagocyUc form in the first 5 hours ,1.11(1 bot.h dropped t.o - 10% in 
the 6 [h 110111' spiked sample. In conclusion, Eosin·Y staining technique was fmmel (:0 be th e easiest 
to perform, m ost. rapid ami as accurate as t.h e commonly used Wheatley trichrome techniqu e; 
Eosin-Y s t~1.ined slide sealed w ith DPX could also be kept. as a permanent r ecord. A period llot 
exceecling G hO\lrs a.ftcr sl:ool colkction was found t.o be the mos t suita ble in order to obtain good 
microscopy reslllis of viable L]'()phozoites . 

INTHODUCTION 

E-nlanlOeba h·is/.olyu'c(/. is an e nteric 
anaerobic protozoan parasite that causes 
about 50 million infections with a death rate 
of over 100 000 worldwide annually (WHO, 
1997; Jackson, 1998; Zlobl, 2001; Fotedar et 
oJ., 2(07). The amoebic infection is the third 
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most common cause of d eath among 
parasitic diseases, after malaria and 
schistosomiasis (Tanyuksel & Petri, 200:3). 
The disease is widely reported in developing 
countries like India and Bangladesh, tropical 
African cou ntries and in some areas in Brazil 
and Mexico. The incidence is increasing in 
non-endemi c and developed countries such 



as the USA anc! European countries, due to 
the ease of world travel and inunigration of 

-------p(:o-ple from endemic areas (Nari el oL, 
20(8). High r isk people are those who travel 
to crowd ed en d emic areas with lo w 
st.andarcls of hygiene and sa nitation ; and 
those who practi ce unnatpral sexual 
activiLies such as direct anal-genital and/or 
oral-anal sex (Espinosa-C a n tellano & 
Martinez-Palomo, 2000; Haque et al., 2000; 
Zlobl, 2001; Foteclar e/ 01., 2007). 

Entamoeba. histo /'yNc([ has a simple life 
cycle, in which the I:rans mission is via the 
faecal-oral route. Infection occurs through 
ingestion of inJective cysts (size 820 lun) or 
invasion of motile trophozoites (size 20-40 
pm) (Martinez-Palomo, 1982; Lucas & 
Up croft, 2001). The inJecti on causes a vmieLy 
of clinical presentations, from asymptomatic 
colonization to invasive amoebic dysentery 
and extl'aintestinaI a m oeb ias is. Mos t 
infected individuals do not show clinical 
si,gns, and the problern is compounded by the 
lack of r eliable ane! practical diagnostic tools 
(Marl:inez-Palorno, 1982; Hns Lon et cd., H)99; 
ZIob!, 2001; l31 essm ann et. aI.., 2003; Huston, 
2004; Fot.eclar el al., 2(07). 

Th e ro u tine diagnos is of amoebic 
dysentery is s till based on identification 
of erytl1l'ophagocytic trophozoites in 
dysenteric specimens (Cheesbrough, 20(5). 
This low- cost cliagnost.ic technique is still 
the preferred m e thod in developing 
countries a lt ho ugh tlLLllle t'O ns moleeulal'­
based m ethods s ll ch as polymerase chain 
reacLion ami imnum ologica]-based methods 
s u ch as e nzy me-linked immunosorbellt 
assay, have been repOltecl CO be etJective in 
species-specific diagnosis of E. hislolyticQ. 
(Hus ton et at., J DDS!; Tanyuksel & Petri, 200:3; 
Visser et 0.1 .. , ZOllo; fi'oLeciar 0/ al., 2007). A 
lllaj or setb ack in microscopy is the 
require ment of fr es hly collected stoo l 
sampl es as t. he Lrop llOzo ites h ad b ee n 
repOlted to dis integrate in faeces fl'Om 30 
minutes Lo 3 hours after collection (Garclner 
e/ 01., 1980; TanYlikse! & Petri , 200:3; Foteclar 
el ((/'" 20(7); neverthe less t.here is n o 
conclus ive published dat.a to sllppor t. this 
claim. Another disacl vantage of microscopy 
is the Lime consuming \V11e<lt.le,'i lori cllronlt' 
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staining proCf~SS, w hich requires at leas t: 42 
minutes to perform (Flournoy e(, aL, 1982). 

As amoebias is mos tly occurs in 
reso urce -tigh t dev elopin g countries , 
l1lieroscopy technique will s till rema.in the 
(liagllostie method of choice. Laboratories 
wor ldw ide r eportedly us e d num erou s 
s u ccessful sta ining methods such a.s 
Wheatley's triclu'ome, Iron hematoxylin, 
Giemsa, Wright's, Methylene blue, Chorazole 
Black E and Iocline-tri chrome stains O{oontz 
& Weinstock, 199G; Tanyuksel & Petri, 2003; 
Fotedar et al., 20(7), but aU are tedious ancl 
time-consuming. lIenee, a s imple, rapicl and 
re li alJle s Laining techni qu e is urgentl 'y 
n eeded. The objectives of this study were 
to compare the efficacies of Eosin -Y, 
:Wheatley triclu'ome and Iodin e in stai ning 
the characteristic features of th e parasite; 
and subsequently to determine the most 
suil:ablemicroscopy observation period fol' 
cl etection of erythrophagocytic and n011-
erythrophagocytic trophozoit.es spiked in 
semi-solid st~)ol sampl e. 

MATERIALS AND IVIETHODS 

Staining of trophozoites 
Approximately one milllOlI E. his&ol.!Jlica 
axenically cultured in TYIcS-33 medium was 
washed w ith I X Phosphate ButTered Saline 
(PBS) and spiked in 2 g of Ii.·esh semi-soliel 
s tool sampl e obtained fr o m a h ealth y 
vo lunt.eer. Then, spiked stool samples were 
stained 8epcu·al.ely w ith Wbea1'l~y tric:hroJlw, 
Iocline and Eosin-Y solution alcoholic with 
phloxine 13 (Sigma. HTllO:llG, l JSA) (Eosill ­
Y). Duplicat e s lide s mears were prepared for 
each s taining techn ique. Wheatley l:riehronH! 
staining technique was performed based on 
Uw standard operating protocol (SOP) used 
at the Departm en t. of Medical Microbiology 
an d Parasi tolo gy, School of lVl eCli cal 
Scien ces, Univers iti Sain s Ma laysia, 
Malaysia .. An applicat.or st.ick was used to 
Slneal' -2 Jng of 81:001 sampIe on a clean slide. 
Th e sm eared s lide was then immersed in 
Schauclc1in's fi xative for 2 homs. This was 
followed by soaking the slide in s uC('(!ssion 
in tin cture of iodine, 7(YKl alcohol, Wheatley 



t.richrome s Lain (REMEL Inc., Lenexa, USA), Direct. wet mounts were also prepared 
acid alcohol, a.bsolute alcohol and xylene. __ to obseLve th e- movem@-n-t- Qf motile~---

FinaUy, the slide wa..s mounted with clibutyl 
phthalat.e }':ylene (DPX) and obselved under 
a light microscope at IOOOX magnification. 
Th e iodine stained smeared slide was 
prepared based on the protocol suggest.ed 
by l(oontz & Weinstock (1996). Bliefly, an 
applicator stick was used tornix -2 mg of 
stool sampl e with - 30 pL Lugol's Iocline 
solution on a clean s lide. A cover slip was 
placed on the sample ancl sealed with DPX, 
then obselVed under a microscope. Tn Eosin­
Y s taining technjque, an applicator stick was 
used to mix - 30 pL of Eosin-Y with - 2 rng of 
stool sample on a clean slide. A cover slip 
pl aced over the sample was sealed with 
DPX, th en observed und er a microscope 
at 400X and lOOOX magnifi cation . The 
images of the trophozoites s tained by all 
three Inetl10ds were capt ure d using an 
OIYlnpus Image Analysis System (Olympus 
System Microscope Model BX41, Japan). 
Comparisons were made among the images 
of the three typ es of s tained trophozoites 
based on the claIity of their characteristic 
nuclear features. 

Viability of 1I011-erytJu'ophagocytic and 
cl'ytlu-ophagocytic trophozoites in stool 
sample 
About one million cultured trophozoites 
washed with IX PBS were spiked into 2 g of 
fresh semi-soliel stool sample. About 2 mg of 
the sample was lnixed with 50 J.ll Trypan 
(0.4%) blue and the mixture was loaded 
into a Neubau er chamber to determine 
the viabilit.y of non-erythrophagocytic 
trophozoites by microscopy. The procedure 
was performed in dupli cate ancl repeated 
every 30 minute intervals for eight honrs. 

In order to determine the viability of 
erythrophagocytic trophozoites, about 10 pL 
of bloo d was firs t a dd ed into a steril e 
mkrofuge tube containing 1 x 106 CL'{enically 
cultured trophozoites. After 30 minu tes, the 
trophozoites were washed \'\rith IX PBS and 
spiked into 2 g of fresh semi-s olid s tool 
sample. Then, -2 mg spiked stool sample 
was mixed with 0.4% TrYPaI1 blue, and the 
percentage viability was determin ed as 
described earlier. 
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trophozoites and their disint.egration over 
tlrne. An applicator stick wa') used to mix -2 
mg of spiked stool sample with -30 J-1L 
normal saline (0.85% NaC!) on a clean slide. 
Then, a cover slip was placed on the sample 
and observe d immediately under a light 
microscope. 

RESUlJ'S AND DISCUSSION 

Staining oftrOI)hozoites 
hnages of the trophozoites vvere compared 
based on t.he detection of the characteristic 
features of troph ozoites s u ch as the 
chromatin granul es that line the nucl ear 
m embran e an d t he small spherical 
karyosome at th e centre of th e nucleus. 
Nucleus of trophozoite has no fL'{cd position 
in the cytoplasm, but moves freely and 
sometimes rotates rapidly (JVlartinez­
Palomo, 1982). Thus , observation of the 
characteristic features of live trophozoites 
requires fine focu s ing of the optical 
microscope at 400X or 1000X magniflcation. 

Permanent stains were 111uch more 
(~ffec tive than the direct wet mount for 
detection of trophozoites ancl/or cysts in 
stool speeim.ens (Gardner et al., 1980). 
Figure lea) shovvs the image of a Wheatley 
trichrome stained trophozoite; it was st.ained 
blue-pUll)ie with greenish background, with 
good clelinealion of tl1e chromatin granules 
<md karyosotne. The stain provided a good 
contra')t between the trophozoite and the 
background debris. However, an obvious 
clisaclvantage was the tedious protocol which 
required 2 hours fixation period and a total 
time of - 3 hours to complete. Appropriate 
fixation periods coupled with sufficient 
washing stel)S arc p ertinent in obtaining a 
well-stained nucleus, thus may require the 
preparation of a number of slides for each 
st.ool sample. Repeated use of acid aJc:ohol 
ill destaining tri chrome sutil1 will reduce its 
efficiency and subsequently require a longer 
destaining time although a better alternative 
is to use a fresh solution. The suggested 
fixation time wi th Schauddin's fixative is 
betwe en 2 to 24 hours. Any increase in 



fixation tim e must be followed by an 
appropriate increase in washing tim e using 

-------~tindure of-ioclin e~Moreover, Schanddin's 
fi xative, w hi ch killed ancl fixed the 
trophozoites contains mercury compound 
wh ich is not environmentall y-fri end ly 
(Garcia & Shimizu, 1998; Arnin, 2000). This 
staining technique demands technical skills 
of an expelienced microscopist, and would 
be daunting to those unskilled personnel 
w h o have to perform the t echnique 
occasionally. 

Iodine s tain is mostly used to identify 
E. h'islolyN.c;a eysts in stool microscopi c 
detection (Cheesbrongh, 2( 05) . However, 
Koontz & Weinstock (1996) reported that the 
sta.in could be used to delineate intestinal 
amoebas by negating the motility of the 
tropi1ozoites. AB shO\"rll in figure 1 (b), the 
nuclear clu"omatin granules were only faintly 
s tain ed and the karyosom e remained 
llls tained. 

Figures ICc) ancl 1Cd) show Eosin-Y 
stained non -erythrophagocytic and 
clythrophagocytic trophozoites, respectively. 
The fonner shows a trophozoite with its 'Ne11-
stained nuclear ehromatin granules and 
karyosome; and the latter reveals well­
stained characteristic features of the 
erythropbagocy ti c; a.moebic trophozoit.e and 
the engulfed erythrocytes. The w hol e 
trophozoite was stained light reel, and both 
the chrornatin granules and karyosome 
showed distinctly clark appemances. Eosin­
Y also c learly stain ed th e en g ulfed 
elythrocytes. 

Various t ypes of e os in stain s are 
available commerciaJly and some are used 
as counte rs tain to haernato xylin in 
Haematoxylin and Eos in (H&E) s tain . Its 
acidic property stains the basic component.s 
of a cell , s uell as cytoplasm, ]jght reel in 
colour. Others used eosin as an exclus ion dye 
to stain dead Lrophozoites light red in .colour 
to ciistinguish t.h em from the w1s taineci viable 
trophozoites (Mirelman at al., UJS7; Behnia 
et al., ZOOS) . The stain was also reportedly 
llsed to facilitat.e t he cletection of motile 
trophozoites by staining the background 
pink without st.aining the li ve parasites 
(Cheesbrough, 20(J5). rnte restingly, phloxine 
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13 in Eosin-Y W<.LS reportedly lIsed to stain 
nnelear structmes in histo logical secLions 
(SPLSllpplies;-2000)-:-tJntil now, there were 
no reports on the use of phloxine 13 to stain 
nucleus of E . his{;olyU:ca. Here, we showed 
that Eosin -Y vvas just: as accurate as 
Wheatley trichrome stainin g m e thod in 
id entification 01' trophozoites in stool 
samples. Besicles staining the characteristic: 
nuclear features of the troph020ites andfor 
the engulfe d e ry throcy tes, it. c ould b e 
p erform e d easily to give spontaneo us 
results . The Eosin-Y used in this study is 
commercially availabl e in its working 
dilution, thus can be applied directly onto 
the s tool samples without fuss. Alternatively, 
Eosin-Y stainin g s olution call al so be 
p repared by mix ing 1% (,vfv) Eosin-Y, 1% 
(w/v) phloxine 13, 95% ethanol ane! glacial 
acetic acid in appropriate volumes (Mayer's , 
2009). 

Another Inajor ad vantage o f Eosin-Y 
staining technique is that the stained 
trophozoites could easily be visualized under 
400X magnification. At this ITtagnitleation, it 
is very diffic ult to identify the Wheatley 
trichrome st.ained trophozoiL:es. The rOlmcled 
shape and immotile trophozoites left for 3 
homs in stool sampl e were a ls o easily 
stained by Eosin-Y [r'igure l(e)J. In fact, this 
stain was able to preserve th e general 
morphology of the trophozoite for more than 
2'1 hours. This was probably due to the 
presence of alcohol and ·gIacial acetic acid 
in the stain, as these two chernicals are also 
llsec\ in Schaudclin's tixative. 

A Inajor advantage of Wheatl ey 
trichrome staining technique is that it be 
used to prepare a p ermanent reeord of the 
stained amoebas. In contrast, the stained 
nuclear du'omatin granules and l<myosome 
of an Eosin-Y stained trophozoite gradually 
became fainter over time and almos t 
indistinguishable from its eyt:opla .. '3lT1 after an 
hour [Figure l(OJ , However, by seali:ng the 
edges of th e cover slip to the s licl ewith DPX, 
it prevente d Eosin-Y from drying. This 
p ennanent record of th e Eosin-Y s tain ed 
s lide could be stored longer if placecl in a 
horizontal position (instead of a vertical 
position). 
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Figure L Stained trophozoites. (a) Wheatley triclu'ome stained trophozoite, lOOOX rnagnit1cation (0) 
Iodine stained Lrophozoite, lOOOX magniftcation (c) gosin-Y stained trophozoite, lOOOX magniflcati.on 
(cI) Eosin-Y slained erythrophagoey ti.c trophozoite, lOOOX rnagnilication (e) Eosin-Y stained trophozoite 
showed clear chromatin granul es and karyosome, 400X magni.fication (1) Eostn-Y stained Lrophozoite 
wiLhoul DPX seal indicaLed unc.l ear nuclear charactetistics after an hour, 400X magnification. 

Viability of nOl1-erythTophagocytic and 
erythropl\agocytic E. histolytica 
trophozoites ill stool sample 
Gonzalez-n.ui z ef oJ.. (1994) reported that 
lropltozo ites started to disintegrate rapidly 
as soon as they were ill the faeces. However, 
thc·> viability period of trophozoitE's outside 
its host was not SLll cli (;(\. In the pn:sent. st.udy, 
t.he viab ility of IToph ozoites in stool sample 
was assessed by Trypan bJ LI e dye exclllsion 

test whereby the dead trophozoites were 
s tained bluE' and th e live ones remained 
unstained (Figure 2). The viability chart of 
t he non-erythrophagocytic trophozoites in 
spiked semi-sol.icl s Um l is shuwn in (Figure 
:3). During the firs t: hour, the percent.age 
viability dropped rapidly and flu ctuated at 
approximately 55%" This was probably due 
to the unfavourable conditio ns in Lh e st.ool 
as cUltlpared t o the op 1.im a l axe ni c 
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Live amoeba 

Dead amoebas 

l''igure 2. Trypan blue dye exclusion st.1ined trophozoit.es, lOOOX magnification. 
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FigLlre 3. Viability chart of g lrislo/ytica lrophozoites in spiked semi-solid stool. 

conditions of the trophozoites in TY1-S-33 
medium at 36"C. Thereafter, the viability 
dropped to - 10% at th e third hour. However, 
during the 3 to 51;2 hours period, th e 
percentage viability increased slightly, and 
[J1en nuctltated around <iO%. At the 7th hom, 
none of the trophozoites was detected but 
- 10% viability was again observed at the 
8th hour. This was probably due to the fact 
that E. h'i.sWlytica in the stool samples was 
being challenged with a toxic high o1:ygen 
environm ent (30%) since it has been 
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reported that amoebas ccm be supported in 
only less than 5% O2 (Band & Cirrito, 197D). 
Figure 4 shows the viability chart of the 
erythrophagocytic trophozoites in spiked 
semi-solid stool. In compm1son with figure 
3, the percentages viab ility of erythro­
phagocytic trophozoit.es was higher (65% 
ane! 95%) during the first ancl third hours 
in stool sample. This was probably due to 
the antioxidan t rnolecules (s up eroxicl e 
dismutase , catalase, glutathion e, 
peroxilTedoxin and vitamin E) present in the 
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enguH'ec1 erythrocytes CKllyp ers, 2(07) , 
w hich Iwiped the anlOc ba to c1etox ity the 
reactive oxygen species generated e1uring 
the oxygen reduction and/or because th e 
eryLhrocytes Tveresow 'ce of nutrients for the 
Hrnocbas. Between the third and sixth hours, 
tlw l1IorLality or the trophozoites increas ed 
gradua Lly from about 650/\1 to \)0%, and none 
was d et.ec t.ec1 I'rorn the seventh hou), 
onwards. In gene ral, the percentages 
viability of both forms oJ trophozoites 
dropp ed to - 10% at the·) six t.h ho ur in semi­
solid s tool sample and n one was cletec:l:ed 
frolll the seventh h oUl' onwards. Sin ce - 90% 
of the trophozoites were und etected at the 
sixth .hour, Jnicrosc.opy detection to detect 
Lhe amoebas s hou ld thus be p erform ed 
wi l:hin six hours aJlcl' stool collection. 

Observation of the direct: "ve l. lt1otU\1: 

s Lide prf!jJara tioll during tlw first h our in 
l'1'esl1 semi-solid sLool sample revealed that 
(J18 trophozoi tcs clicl lloL have nxccl s hape and 
wen) a.c Li vely p ushing out: the ('~ C(:op I Hsm to 
[,onn pseudopociia, follo wp d b y the in ­
f'l uwi .ng en dopl asm. In addition, the 
t(-' (' hJlicJ1!(~ allowecl tl10. cl isi ntcgraLionprocess 
or Iropilozoi/.('s 1.0 Iw o bserv(~d over time 
(Fig \lJ"(' f>a). Uroici of the Cll1loclm was locat.ed 
a l. lilt , pus l.<'l'ior ('l1d 0(' I:lll' Ii Vl~ ITUphozoil:es. 
[,'ain /. pnglllfc( 1 (!r.vlhrocy l,ps were a 1so visible 
1J1.11 Ih e c lwrac l e' ri st;ie nllrJr-!llS "vas 

impossible to vis ua lize without st::lining 
(Figure 5b) . TIlllS the direct ,ve l. m o unt 
technique is neither sensitive nor rellable for 
detection of E. h'isto[yi'ica in stool samples. 

All microscopy staining techniqu es 
(include those llsed in this study) cannot 
differen tiate E. h'is{'olytJcCl from the non­
pathogenic E. cUspo:r. However parasite 
identification by staining is s till cOI11JlwnJy 
used in d eve loping eneJemic c ountr ies 
wh ere resource <t,re limited, as the costs 
or commercially available E. h'istol:lJticn 
antigen d etection tes ts are pro.hibitivc. 
An important supportive evid ence for 
microscollY is the detection oT 
erythrophagocyti c tl'ophozo:ites in stool 
san1pi c, although som e non-pathogenic 
En/'(l'InoeiJa sp ecies may a lso in gest" 
erythrocyt es (Gonzalez-H.uiz e{. aL, ID94). 
Indiscriminate use of antiparasitic cirugs may 
lead to development of drug-resistant. Thus, 
treatmen t should only be given to patients 
where the presence of B. li:islol}Jtica in stool 
is confinned, and no treatment should be 
adrnini sl,ered if only B. clispar is fo und 
(WHO, ] 907). Until now, light llIicn)scojJi c 
diffe rentiation be!:ween the two a mo ebCl 
s peci(!s is !lot yet available a ncl WHO has 
highli ght,e el the urgent n eed in developing 
improved nwt.hods for t.h e species-specific 
diagnosis or E, histu/:IJti.C(I infection (WHO, 
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Figure 5. (a) Disintegrated t.rophozoite, lOOOX magnification (I)) Motile 
trophozoite with moie! at posterior end examined using direct wet rnount:, 1000X 
magnification. 

19(7). Hence efforts should also be on the 
search for stains which can specifically 
demonstrate structural compounds fonnel in 
E. histolytica but absent in E. di,spcu·. 

In conclusion, this study showed thatfOl' 
microscopic identification of E. i).?:stolyt'i.ca 
in patients' samples, Eosin-Y could stain the 
characteristic nuclear chromatin granules 
and karyosome of the trophozoites as 
accurately as the Wheatley trichrome, and 
better than the Iodine stain. Eosin-Y stained 
slide could also be kept as permanent record 
it the cover slip is sealed to the slide with 
DPX, however fmther studies are needed to 
determine the period of time before drying 
occurs. Nevertheless, Eosin-Y technique 
offers the added advantages of ·being rapid 
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and easy to perform, thus is very useJul for 
thepUll)OSe ofidentificaUon orE. h:is/'Qlytica 
in patients' stool samples, especially in busy, 
and/or understaffed laboratories . The 
ident.ification of E. histolyt-ica. was 
supported by the signs and symptoms 
presented by t.he patients a.nd the detection 
of erythrophagocytic trophozoites. This 
study also suggests that the microscopy 
observation for viable trophozoites is best 
perl'onned within the f!l'st 6 hours after stool 
collection. 
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I. lutruliucLiof] 

ABSTRACT 

Objective: To cOl1lpare the efficacy of three different ti ssue stains, namely haematoxylin al 
eosin (H&E), periodic-aciel Schiff (PAS) anel immunohistochemical (IHC) stains for detec ti( 
of Entamoeba histolytica (E, histolytica) trophozoites in abscessecl liver tissues of hamste 
iVl.eth()ds: Amoebic liver abscess was experimentally induced in a hamsler by injec ling 1 X t 
of axenic ally cultured virulenl E. histolytica trophozoites (HM J- INISS strain) into the portal vei. 
After a week post-inoculation, the hams ter was sacrificed and the liver lissue sec lions wei 
stained with H&E, PAS and lHC stains to detect the amoebic trophozoite. Results : The thn 
stains revealed tissue necrosis and amoebic trophozoites, but with varying clarity. H&E and PA 
stained the trophozoites pink and magenta, respectively, however it ,vas di fficult to differentia' 
the stained trophozoites from the macrophages because of their similarity in size and morpholog 
On the olher hand, nrc s tai n revealed disl in ct brown appearance of the trophozoiles in th 
infec ted liver tissues. Conclusions: It can be concluded that out of the three stains, !He is th 
bes t for identification or E. his/olytiea lrophozo ites in li ssue sections. 

Amoebic liver abscess (ALA) is the most common clinical 

presentation of ex tra intes tinal infection of th e in tes tinal 

protozoon, EntrLInoeba histolytica. (E, his(.olytica). This 

illness is prevalent worldwi d e and endemic in tropical 

co untri es such a s India, Banglad esh, Lropical African 

cou n tries, some areas in Brazil an d Mexico, China and 

South-east Asia. Although less than 1% of patients infec ted 

wi th E. histolytiw develop ALA, thi s still represents an 

alarming num ber. Th e a ilment is easi ly acquired in poor 

sanitaLion area, via inges tion of infective E. histolytica cysts 

~sent in contaminated hands, food or water. Interestingly, 

the incidence ra te is a l so increasingly rep..Qrted ill non­

en d em i c a nd developed countries s u c h as USA am 

European countries because of the ease of world travel aJ1( 

immigration of people from endemic areas[ I-3], 

Pathogenesis of ALA is known to be very compli cated 

It d evel ops through the h ematological dissemination 0 

the pathogenic trophozoites into liver via the tributaries 0 

portal vei n after invasion of colonic mucosa, resulting in thE 

formation of solitary or multiple abscesses regularly founc 

in the right li ver lob e[4J. The common virulence facton 

involved include Gal/GalNAc spec ifi c l ect i n, cysteil1f 

proteinases, amoebapores and lipophosphopeptidoglycan 

moleculesI5,6J. In th e formation of ALA, the general 

sequence of mOlvhological c hanges in liver tissues involves 

acute inflammation wh ere the acu te cellular infiltration is 

composed of polymorphonuclear leukocytes which surround 

the centrally locaLed amoeb as, then progress to granuloma 

formation after the l e uk ocytes were being replacecl by 

m acrophages 'and ep ith elio id ce lls and subsequently 

~ " '. """ ' '',''; ', .•• .. , t , 



Several kinds of laboratory animal models have reportedly 

been used to s tud y th e formation of ALA. Since 1950s , 

___ ccin"'o"-c""ula tion routes such as direct intrahepatic, intracaecal, 

intraperitoneal and intraportal were performed to induce 

ALA in hamster, mouse and gerbil. Curren tly, the intraportal 

inj ection of E. histolytica trophozoites in hamster has been 

wid ely used to produce ALAr9.IO] and thi s tec hnique is 

adopted in th e present s tudy. 

A good sta ining method is pertinent in the pathogenesis 

s tudy on ALA. An excellent stain facilitates visualization 

of th e morphological changes in li ver ti ssues and also 

differentiates the amoebas agains t surrounding cells such 

as hepatocytes, macrophages and other cell types[lll. The 

s taining techniques reportedly used are haematoxylin and 

eosin (H&E), periodic-acid Schiff (PAS) and immunostaining. 

However, co mp arison of th e efficiency of these s taining 

methods in detecting amoebas has not been reported. Thus, 

this s tudy was aimed to compare the efficacy of H&E, PAS 

and immunohis tochemical (IHC) stains for detection of E. 
histolytita lrophozoi tes in li ver tissue of hamster with ALA. 

2. Materia!s and Inelhods 

2. I. D(:'",,/opll1enl u/A/A in. r:xpI'rimlmlall), induced h.ams/t.·r 

ALA was induced in a Syrian golden hams ter as described 

by Olivos-Garcia and Weber et a/[!2.13]. Briefly, 1 X 10' of 

axenically cultured virulent s train E. histolytica tropho20ites 

(HMI - IM SS) was suspend ed in 0.2 mL phos phate buffer 

saline (PBS) and then inoculated into the portal vein of an 

anes thetized male hams ter. After one week post- inoculation, 

th e animal was sacrificed with a three-time overdose 

of p entobarbital. Immediately after th e a nim al became 

unconsc ious, canliac puncture was per[orm eu to collec t 

. the blood , then transferred into a s teril e 1.5 mL microfuge 

tub e and aUo'wed to clot. Th e hams ter serum containing 

polyclonal an tibody agains t E. histoly{.ica was lhen s lored 

at -20 ·C until used. The liver was removed aseptically , 

follow ed by fi xation in 10% formalin. The same procedures 

were p erform ed in the control h ea l thy halllster, excep t 

th at th e inj ection fluid compri sed 0.2 mL PBS. The animal 

experimentation was approved by USM Anim al Research 

Ethics Committee [No. Animal Ethics Approval: USM/Animal 

Ethics Approvall2ooS/(40)(129)]. 

:2,2. Tisslu" pro{"{',~.,;iJfP, · 

Both infec ted and healthy form alin - fix ed Ii vel'S were 

cu t into small pi eces and kept in separate cassettes . The 

ti ssues were th en processed overnight in an automated 

ti ssue proceoser (Leica TP 1020, Germany), wh ich involved 

~ -- --.--.~- .. --, '----J , ' -." •. -.- ----"~b·· b ..... · ... · ......... · ..... ... ...., ,, .. ,, ......... " 

a total of 6 h, followed by 3 h clearing with xylene anI 

4 h ti ss ue impreg nation with em beddin g m edium. Th . 

processed liver tissues were then embedded in paraffiJ 

wax to produce ti ss ue blocks. Four I' m thi ck forlllalin ­

fixed, paraffin -embedded ti ssue sections were eut with : 

microtome (Mi crom I-IM 325 RotaI)' Mi crotome, Germany) anI 

subsequently s tained with the three s tains. Triplicate tissUo 

sections were prepared for eaeh stain. 

2.3. fJi's/(Jcli elll /(:ai stailling lIIel.liuds 

2.3.1 . fl&J~ stu.in 

Staining of th e processed tiss ue sections was performer 

according to the standard protocol as described by Bancrof 

and Gamble wi th some modificationsr l41. In brief, processer 

tissues were deparaffinized wi th two changes of xylene for : 

min each, rehydrated with two changes of absolute, 95% am 

SO% alcohols for 2 min each, followed by washing in mnninl 

tap water for 5 min . Then , th e ti ss ues were s tai ned witl 

Han'is' s haematoxylin (Sigma-Alurich , USA) for 20 min anc 

washed in running tap water. Differentiation with 1% aci( 

alcohol was carried out for 10 sec, followed by washing anc 

bluing by dipping the tiss ues in ammonia water for 10 sec 

After a washing step, the tissues were counters tained witl­

eosin Y (Sigma-Aldrich, USA) for 2 min , dehydrated witI­

increasing graded of alcohols for 2 min each, cleared will­

two changes of xylene for 2 min each and finally mounter: 

with dibutyl phthalate xylene (DPX). 

2.3.2. PAS sl.ain 

Slides were prepared based on the conventional protocol 

described by Bancroft and Gamble[ 141. Briefly , processed 

tissues underwent the same deparaffini za tion, rehydra tion 

an d washing steps as mentioned in the H&E s tain. NexL 

the tissues were trea ted with periodi c acid solution (Sigma­

Aldrich, USA) for 5 min and washed with distilled water for 5 

min. The tissues were then covered with Schiff s reagents fOl 

10 min, followed by washing in running lap water foJ' 5 min. 

Counters taining was performed with Han'is's haematoxylin 

(Sigma-Aldri ch , USA) for 1 min, th en washed in I'Unning 

tap water for 5 min and differenlia ted wi th 1% acid alcohol. 

Subsequently, the ti ssues were dipped in ammonia water 

for 10 sec until the sample turned blue, washed in running 

tap water for 5 min, followed by dehydration with increasing 

grad ed of alcohols, cleared with xylene and mounted with 

DPX. 

1.4. l,nllrllllrlhl.\lm:llellli,,(/! sro il/ ing method (11f(.' s/.uill) 

Imlirec t s tai ning was p erform ed on processed ti ss ue 

sec tion s with some modifications of' th e s tandard protocol 

as described by Bancroft and Gamblel14J. First, the tissues 



were deparaffinized with two changes of xylene for 5 min horseradish peroxidase . Consequently, the appearances ( 

each, followed by rehydration with two changes of absolute, IHC-s tained trophozoites were easily identified from th 

70% and 500/0 alcohols for 3 min each and wash ing in running background of inflamed and necroti c ti ssues (J"igure 3). II 

--- t=-a-p- w-a-ct-el-· "fo- I-' -=5- I-n'in- . -;;T;:-is-s-l-le-s-w-e-r-e~t'h-e-n----'--b'10-c'k-"e'---d-'----\~vi::-tl;-l --:3:-'''=o---;F:;;' i-gu- re 4, the images captured from !HC stained slides clem'l: 

hydrogen peroxide for 5 min, dipped in distilled water for 5 revealed central necrotic region in liver tissue surrounde, 

min and followed by 30 min incubation with 1:100 dilution by scanty inflammatory cells with amoebic trophozoite 
of the corresponding polyclonal hamster serum sample i.e. along the margins. Islands of better preserved liver tissu< 

sera from the ALA-induced hamster and control hamster were also seen scattered among the necrotic foci. 

used for the infected and control ti ss ues, resp ectively. 

Washing steps were then can'ied out fiv e times with PBS­

Tween 20 (pBST) , 2 min each. Tissues were incubated wi th 

1: 1 000 dilution of HRP-conjugated anti - hamster antibody 

(Sigma-Aldrich, USA) for 30 min and again washed with 

PBST. After wash ing, th e tissues were developed with 

3,3 ' - diaminobenzidine (DAB) substrate solution for 3 min 

and again washed with PBST. Finally, the ti ss ues were 

counters tained with Harris's haematoxylin (Sigma-Aldrich, 

USA) fo r 1 min, followed by washing, differentiation with 1% 

acid alcohol, bluing with ammonia water, another washing 

step, dehydration with increasing graded alcohols, clearance 

with xylene and then mounted with DPX. 

Finally, the three differently stained tissues were observed 

under a light microscope at different magnifications (40 X, 

100 X and 400X) and the images were captured using image 

analysis system (Nikon eclipse soi, Japan). Comparisons on 

the ease and clarity of E. histolytica trophozoites detec tion 

were then made based on the captured images . 

3. Hcsulls 

Gross examinations of both the infected and non- infected 

liver tissues were performed prior to processing for his tology. 

The infected liver was found to be enlarged and studded 

with multiple small yellow-white abscesses, whereas th e 

non-infec ted li ver was normal in size with a smoo th clean 

surfac e (Figure 1). All the tripli cate stained tissue slides 

revealed similar overall appearance . The h ealthy liver 

tissue sections revealed intact hepa tic lobules with cen tral 

veins a11d cords of radiating hepa to cytes surrounded by 

the portal triads. On the contrary, in sections from infected 

liver tissue, a well defined endothelial layer of central vein 

was not observed as seen in norm al ti ssue section (Fi gure 

2). The abscesses in the infected tissue were seen as fo ci of 

extensive necrolysis and degenerative changes. Efficacy of 

each staining method was compared in terms of' th e ease and 

clarity of tl'Ophozoites detection from tissue sections. With 

H&E stain, the trophozoites were stained pink whereas the 

PAS stain outlined th e tropho2oites magenta in co lour. Both 

the s tains could not differenti ate the trophozoites clearly, as 

th e amoebas resembled the rnacrophages . However, with the 

immunostain, th e trophowites were s tained hrown in colour, 

an end- prorluGt of th e enzymatic reaction between DAB and 

Figure 1. Gross appearance of hamster livers. 
A: Non- infected healthy liver with a smooth and clean su rrace; 13: 
One-week post inoculation abscessed liver with muhiple ti ny whitish 
spots. 
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Figllrc 2. Photomicrographs showing Ilorlllulliver ti ssues (leftl and 
infected liver tissues (light) using three differen t s taining technitjues. 
lA, tB: H&E st~in; 2A, 2B: PAS stain; 3A, 3Il:]HC stain (I00 X); CV: 
Central vein . E. hiololJlica trophozo ites are indicated with arrows. All 
the sec tions from nOll-infec ted liver show Ilormalliver arch itecture 
with intact central vein and cords of hepatocy tes. Sections from the 
infected liver show necrolytic ti ssues with dis torted centml vein. 



Figure 3. Micrographs indicating the dilferen t staining of E. 
hisl,olytica trophozoites. 
A: H&E stain; B: PAS stain; C: mc s lain (400X); CV: Central vein. 

4. DisCIlssioll 

---A1A-has been known to be a potentially fatal-extraintestir 
infection of amoebiasis . Multiple factors involving parasi 
and th e host have been reported to be involved in tl 
development of ALA. The general concept of developme 
of ALA involves the adap tation and survi val of amoeb: 
in liver tissu e[9]. Rigothier et al[ll], reported that the 
was massive death of parasites after a few hours of posl 
infec tion and inflammation in the hamster liver tiss ue w: 
caused. After 12 h, the parasites started multiplying and t} 
size of inflammation foci increased. In addi tion , other facto 
such as oxygen reduction ability, complement resistant, RC 
and NOS scavenger capacity and immune evasion of tl~ 
parasites also contribute to the parasites survival. Once tl­
parasites are able to adapt to the environment in the live 
inflammation will be stimulated and followed by ex tensi\ 
tissue destruction[8. 15. 161. 

In this s tudy, the resulls showed that tissue destructio 
and amoebae in the tissue sections can be visuali zed b 
all the three s tains, but with varying clarity. H&E and PA 
stains required high technical expertise to id en tify an 
interpret the staining results. Even though H&E stain i 
the most widely employed hi stology stain to demonstrat 
the morphology of different cells and tissue[ 141, it has bee 
reported to be not ideal for detection of amoebic trophozoite 
especially in th e examination of fixed and stained biops 
samples due to the difficulty in differentiating the s taine· 
trophozoites from the sUI1'Ounding tissues. PAS stains tissu 
carbohydrates magenta, and it is commo nly used to stail 
liver glycogen[l4J. The problem arises because E. histolytic, 
trophozoites are also magenta in colour when stained witl 
PAS, possibly due to the presence of glycoprotein in th, 
amoeba cell membrane(I71. Thus, with both the H&E and PA~ 

Ii:. hisloiylica trophozoites are indicated with arrows. (Al Trophozoites 
(arrow) are visible as round, oval to pear shaped ceJJs lying in lacunar 
spaces with occasional ingested red blood cells inside, veIY similar 

stains, amoebic trophozoites were difficult to differentiat( 
from macrophages because of their similarities in size ane 
morphology[ 181. to macrophages in morphology. (B) PAS stained section showing 

the trophozoite, (arrow) with magenta coloured cell mernlJrane 
in a necrotic background. (C) !HC stain showi ng brown coloured 
trophozoi tes (arrow) wi th a distinc t cell membrane easily identifiable 
against a background of necrosis and in.flammation. 
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Figure ,I. Photomicrograph hom !He stained liver tissue from 
infected hamster showing extensive necrosis representing coalescing 
microahscesses. 
E. hislOir1ica trophozoites (brownish, marked with arrow) are seen 
along the abscess margins invading the hetter preserved liver tissue. 
Magnification: 40X. N: necrotic area; LC: well-preserved liver cells. 

In comparison, me is presumed to be more specific as i 
is the consequence of specific reactions between antigew 
of amoebic trophozoite and antibodies against them. Ir 
this study, immunostaining gave more dis tinct and easi ly 
identifiable appearance of the trophozoites in a backgrounc 
of necrosi s and inflammation as compared with the othel 
two stai ning techniqu es. Even thou gh numerou s reported 
studies on amoebic pathogenesis utilized I-I&E and PA~ 
stains, this s tudy showed that me stain was more superiol 
than the two stains. As was previously described for hams tel 
and human ALAl9.l9], the images captured from II-Ie s tained 
slides clearly revealed central necrotic region in liver tissue 
surrounded by scanty inflammatory cells with amoebic 
trophozoites along the margins. Islands of better preserved 
liver tissue were also seen scattered among the necrotic 
foci. Moreover, serum sample cou ld easi ly be oLtained 
from 5-7 days post- infected hams ter, and contained 
sufficient polyclonal an tibodies that recognize E. histolytica 
trophozoi tes[201. 

A previous study has reported that monoclonal antibody 
can be used in cryopreserved tissue section to stain amoeba 
but not in formalin-fixed, paraffin- embedded tissue!2lJ. 
However, this s tud y s howed tha t amoeba in paraffin -



em bedd e d ti sR u e can b e visualized when polyelonal [9] Sa nti -Hoeca J, Higothier MC, Gui ll en N. Hos t- mi( 

an tibody lVas e mployed. The use of polydonal antibody may interac ti ons and de fense mechani s ms in th e deve loJ>m< 

b e able to s how stron ger an ti gen r ecognition on amoebas amoebic liver abscesses. Clin Microbial RCll 2oo9;~2{1l:-65-7. 

in th e_fo rmalin fixed- tissue sec tions- as compared-witl-l - [lOrTsutsLlrniV :-Shibayama M. Experimental amebiasis: a sel· 
----~~ 

monoclonal an tibodi es which only recogn ize Ringle epitopes. review of some in vivo models. Arch /vIed Res 2006; 37(2): 210-

Also, p rocessed ti ssue is favored to cryopreserve tissue [l1] Higothier MC, KhLln H, Tavares P, Cardona A, Hu en e M, Gl 
b ecau s e th e structures of amoeba are phys ically s upported N. Fate of Entamoeba histolytica. dur ing es tablishme: 

by the e mbedding medium, while amoebic s truc ture might amoebic li ver abscess analyzed by quanti tati ve radioimaginf 

h e l OR! with frozen treatment due to the water erys tallization. hi stology. bifect Tmmun 2002; 70(6) : 3208-3215. 

Nowadays, in the d iagnosis of amoebias is, s tool, blood , [1 2] Olivos-Garcia A, Nequiz-Avendano M, Tell o E, Martinez 

liver pus, urine and saliva samples are oIlen inves tigated Go nzalez-Can to A, Lop ez-Vancell R, e t a!. In[]ammat 

wi th various molecular-b ased and immunological - b ased comple men t, ischem i a a nd amoebic su r viva l in al 

techniqu es[22-25J, whereas s taining techniques are hardly experimental amoebi c li ver abscesses in hamsters. Exp 
reported . However, IH C is s till relevant for con fi rmation Pathol 2oo4; 77(1): 66-7 1. 

of num e rou s pathogeni c c1 iseases[l4J, but rarely reported [1 3] Weber C, B1azquez S, Marion S, Ausseur C, Vats D, Krzemi. 

fo r use in th e investi ga ti on of in vas ive amoebiasi s. Thus, M, et a!. Bioinformatics and fun ctional analysis of ali Entanl( 
it is potentially important as a confirmatory tes t for ALA histolyt.ica manno sylt ransferase necessary for p a ra: 

if sample fr om aspiration of li ver abscesR, li ver biopsy or complement resis tance and hepa ti cal infec tion. PLoS Negl 'i 
a u topsy is available. Dis 2008; 2(2): e165. 

In conclu s ion , in thi s s tudy, IHC s tain was found to b e [14] Bancroft ]D , Gamble M. TheorJ' and practice of hi.stologz 
more s uperi or than H&E and PAS stains for d etec tion of E. tecltniaques. 5th eel. China: Churchill Li vingstone; 2002. 

histolYll:ca troph ozoi tes in the infecte d ti ssues because th e [15] Olivos-Garcia A, Saavedra E, Hamos-Martinez E, Neq uiz 

lHC allowed easy identification of b rown-s tained amoebas Perez- Tamayo R. Molecular nature of vilUlence in EntanwI 
among the inflamed and necroti c liver cells . hL,tolylica. bifect Genet Evol2oo9; 9(6): 1033-1037. 
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--~zo ABSTRACT 

21 Serodiagnosis of amoebiasis remains the preferred method for diagnosis of ALA. 

22 However, the commercially available kits are problematic in endemic areas due to the 

23 persistent high background antibody titers. Human serum samples (n=38) from patients 

24 with amoebic liver abscess (ALA) who live in endemic areas were collected from 

25 Hospital Universiti Sains Malaysia during the period of2008-2010. Western blot analysis 

26 using excretory-secretory antigen (ESA) collected from axenically grown E. histolytica 

27 were probed with the above serum samples. Seven antigenic proteins of ESA with 

28 varying reactivities were identified i.e. 152 kDa, 131 kDa, 123 kDa, 110 kDa, 100 kDa, 

29 82 lilla and 76 lilla. However, only 152 lilla and 110 kDa proteins showed sensitivities 

30 above 80 % in the Western blot analysis. All the antigenic proteins showed undetectable 

31 cross-reactivity when probed with healthy human serum samples (n=30) and serum 

32 samples from other infections (n=33). From the MALDI-TOF-TOF analysis, the proteins 

33 were identified as heavy subunit of E. histolytica lectin and E. histolytica pyruvate 

34 phosphate dikinase, respectively. Use of the E. histolytica lectin for diagnosis of ALA has 

35 been well reported by researchers and is being used in commercialized kits. However, 

36 this is the first report on the potential use of pyruvate phosphate dikinase for diagnosis of 

37 ALA, thus this molecule merits further evaluation on its diagnostic value using a larger 

38 panel of serum samples. 

39 
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40 

41 

INTRODUCTION 

42 Amoebiasis is caused by the enteric protozoan Entamoeba histolytica, which 

43 affects 50 million of the world population and leads to 100,000 fatal cases annually (17, 

44 18). Amoebic liver abscess (ALA) is the most common clinical manifestation of 

45 extraintestinal amoebiasis. It is due to the haematogenous spread of the E. histolytica 

46 trophozoites from intestine to liver through the portal vein. Patients with ALA present 

47 with hepatomegaly, right upper quadrant pain, tenderness of the liver, fever, jaundice and 

48 nausea. It may lead to fatal outcome if early diagnosis and treatment are not sought (1 , 

49 10). 

50 

51 Diagnosis of ALA is often initiated with radiology imaging to examme the 

52 presence of abscess in the liver. If indicated, aspiration of the sample is performed for 

53 culture, DNA detection and/or antigen detection. Absence of bacteria growth in the 

54 abscess culture could rule out the possibility of pyogenic liver abscess cases. The 

55 definitive diagnosis of ALA is by microscopic observation of trophozoites in the abscess 

56 fluid, but the sensitivity of microscopic examination is low as the trophozoites are easily 

57 disintegrated and most of them reside at the peripheral margin of the abscess. 

58 Neveliheless, it is unethical to perform abscess aspirate close to the peripheral margin of 

59 abscess, as this may damage the healthy liver tissues. Many reports showed that DNA 

60 and antigen detection-based methods performed on the abscess sample e.g. PCR, real-

61 time PCR, Techlab E. histolytica II antigen detection ELISA, gave high sensitivity (4, 9, 

62 16). 

63 
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--64 

65 Whenever abscess aspiration cannot be performed due to small abscess size or 

66 bad condition of the patient, serological test becomes the preferred choice for diagnosis. 

67 The available antigen detection tests such as Techlab E. histolytica II ELISA, which 

68 detects E. histolytica lectin antigen, can be used for diagnosis of acute ALA patient who 

69 have not received treatment (21). However often patients who are admitted to the hospital 

70 with liver abscess have received treatment prior to investigation for ALA, which 

71 significantly reduces the sensitivity of the antigen detection test. Thus antibody detection 

72 is clmently the most common serological test used to detect ALA, either by indirect 

73 haemagglutination assay (IHA) or ELISA. However, these tests mostly use amoebic 

74 lysate antigen, and are problematic for diagnosis in endemic area where the background 

75 anti-amoebic antibody titer is high. Thus in endemic areas, low specificities of these tests 

76 were repOlied with the low cut-off values as suggested by the manufacturer (20, 22). 

77 

78 Comparison of crude soluble antigen (CSA) with excretory secretory antigen 

79 (ESA) of E. histolytica have been shown to demonstrate higher positive detection rate 

80 when tested with sera of patients with acute amoebic dysentery and asymptomatic cysts 

81 passer, and equal sensitivity for diagnosis of ALA (8, 13). Therefore, in our quest to 

82 identify new markers to improve the serodiagnosis of ALA, ESA of E. histolytica was 

83 produced and analysed by SDS-PAGE, two-dimensional electrophoresis (2-DE) and 

84 Western blot. The identities of the potential candidates were then identified by mass-

85 spectrometry. 

86 
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--'87---------~ATERrALS AND METHODS 

88 

89 Maintenance of E. histolytica trophozoites. Axenic strain E. histolytica 

90 trophozoites HMI :IMSS was hermetically cultured in TYI-S-33 medium supplemented 

91 with 12.5 % bovine serum (Invitrogen, New Zealand) and IX Diamond vitamin Tween-

92 80 (Sigma, USA) at 36°C. The medium was changed every 48-72 hours (2). 

93 

94 Collection and preparation of ESA. Mass culture of E. histolytica trophozoites 

95 were collected at log phase and washed 3X with RMPI supplemented with 0.1 % L-

96 cysteine and 0.02 % ascorbic acid (RPMI-C&A) with centrifugation at 22 x g for 2 min, 

97 RT. Subsequently, the cell density was determined via trypan blue exclusion method. 

98 Trophozoites were seeded into culture tube containing 80 % filled RMPI-C&A medium 

99 with cell density of 0.8 x 106 cells per mL and incubated at 36°C for 6 hours. Upon 

100 completion, culture tubes were subjected to centrifugation at 22 x g for 2 min at 4°C. 

101 The supernatant in the culture tubes were collected and mixed with 0.5 M iodoacetamide 

102 to a final concentration of 1 mM. Next, the supernatant was again subjected to 

103 centrifugation at 10, 000 x g for 5 min at 4 °C and fi ltered through 0.2 flm membrane. 

104 Subsequently, ESA in the supernatant was concentrated 1000X using U-Tube 

105 concentrator with MWCO of 10 kDa. Cocktail protease inhibitor (Roche Diagnostic, 

106 Gennany) was then added to the concentrated ESA. The protein concentration of the ESA 

107 was estimated using Bradford protein assay (8 , 13, 19). 

108 
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--109 Serum samples a-mletlIical approval~Serum samples in the current study were 

110 collected from Hospital Universiti Sains Malaysia during the period of 2008-2010. The 

111 procedures of collecting and handling the serum samples were approved by USM Human 

112 Ethical Committee (Ref. No.: USMKKIPPP/JEPem[213 .3(10)]). Human serum samples 

113 included in this study were divided into four groups: (i) Group A: human ALA serum 

114 samples (n=24) with consistent clinical symptoms (i.e. fever, abdominallright hepatic 

115 chest pain, hepatomegaly, and jaundice) and radiological image, and IHA positive results; 

116 (ii) Group B: human ALA serum samples (n=14) from patients whose abscess were 

117 positive by real-time PCR for E. histolytica DNA and negative by bacterial culture; (iii) 

118 Group C: healthy blood donor serum samples which were negative by IHA (n=30); (iv) 

119 Group D: serum samples from patients with other infections (n=3 3) i.e. salmonellosis 

120 (n=5), shigellosis (n=l ), Escherichia coli septicaemia (n=2), Staphylococcus spp. 

121 septicaemia (n=2) , H pylori (n=6), pyogenic liver abscess (n=4), Stenotrophomonas 

122 maltophilia septicaemia (n= l), Enteropathogenic Escherichia coli (n= l), Ascaris 

123 lumbricoides (n= l), Klebsiella pneumoniae (n= l) and toxoplasmosis (n=9). These sera 

124 were negative by IHA for amoebiasis. 

125 

126 SDS-PAGE. Protein samples were electrophoretically separated via SDS-PAGE 

127 using Bio-Rad Mini Protean III Electrophoresis Cell and Protean® II xi Cell according to 

128 Laemm1i (7) protocol with modifications . Prior to SDS-PAGE, ESA was mixed with 2X 

129 Laemmli sample buffer and boiled for 5 min. Subsequently, it was separated using 6% 

130 SDS-PAGE gel, at constant C1ll1'ent of25 rnA per gel for about 1 h. 

131 
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132 Western blotting. Upon completion of SDS-PAGE, proteins in the gel was 

133 electrophoretically transferred onto a 0.45 ~lm nitrocellulose membrane (NCP) using 

134 semi-dry transblot (Bio Rad, USA) at a constant voltage of 15 V for 30 min. The NCP 

135 was blocked for Ihr at RT with 5 % skim milk prepared in 10 mM Tris buffered saline, 

136 pH 7.2 (TBS). Subsequently, the NCP was washed (3 x 5 min) with TB S containing 0.1 

137 % Tween-20 (TBS-T). Then, the NCP was cut into mUltiple strips and incubated with 

138 human sera at dilution of 1 :200 (in TBS-T) for 2 hours at RT. The NCP strips were then 

139 washed three times with TBS-T, and then incubated with monoclonal mouse anti- human 

140 IgG conjugated with horseradish peroxides (HRP) at dilution of 1 :6000 for Ihr. 

141 Subsequently, the NCP strips were again washed (3 x 5 min) with TB S-T. Western blot 

142 substrates i.e. enhanced chemiluminescence (ECL) blotting reagent (Roche diagnostics, 

143 Germany) or tetramethylbenzidine (TMB) substrate for membrane (Sigma, USA) were 

144 usedas substrates. The Western blot signal was captured using camera (Lumix, 

145 Germany). 

146 
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147 2-DE and Western blot. Selected protein bands which showed potential 

148 diagnostic value were further analysed using 2-DE to ensure that the bands were well-

149 separated. OFFGEL fractionator 3100 (Agilent Technologies, GenTIany) was used to 

150 separate the proteins by isoelectric points (PI) followed by SDS-PAGE and Western blot. 

151 Agilent OFFGEL Kit pH 3-10 with a 12-well setup frame was used. Sample was 

152 prepared by mixing 1600 ~tl of the ready stock solution (1.25X) with 400 fl.l of the sample 

153 with total protein amount of 2 mg and then gently vortexed. Forty microliter of IPG strip 

154 rehydration buffer was added into each well to swell the gel for 15 minutes. Wetted 

155 electrode pads were placed at the cathode- and anode-ends of the IPG strip gel surface. 

156 After re-swelling of the gel, 150 fl.L of protein sample was loaded into each well . Ten 

157 microliter of rehydration buffer was reapplied onto the electrode pads at each of the IPG 

158 gel ends. Cover fluid (mineral oil) was pipetted onto the gel strip ends. Subsequently, the 

159 sample was focused with a maximum power of 200 m W, maximum CUlTent of 50 rnA and 

160 typical voltages ranging from 500 to 4500 V until 50 kVh was reached after 24 h. Upon 

161 completion, each of the twelve fractionated ESA samples were separately mixed with 5X 

162 Laemmli sample buffer without boiling and electrophoretically separated via SDS-

163 PAGE.Western blot was performed using pooled and individual human serum samples to 

164 identify the selected antigenic proteins. 

165 

166 Mass spectrometry analysis & protein Identification. The selected proteins 

167 were excised from 2D-SDS-PAGE gel and sent for MALDI-TOF-TOF (4800) analysis at 

168 Proteomic Laboratory Service Center, Australia, and searched with Swiss-Prot protein 

169 database. 
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170 

171 

RESULTS 

172 IgG blots of ESA. IgG blots of ESA probed with human ALA serum samples 

173 from Group A showed seven antigenic bands with consistent reactivities (Fig.l) . Besides, 

174 these antigenic proteins were also similar with the bands present in the IgG blots probed 

175 with human ALA serum samples from Group B (Fig. 2) . However, mean sensitivities of 

176 the bands to detect ALA vary from 16 % to 84 %. Only two of the antigenic bands i.e. 

177 152 l<Da and 110 1<Da showed high sensitivities of about 80 % in both Groups A and B 

178 sera (Table 1) . Neither of these two antigenic bands showed reactivity in IgG blots 

179 probed with serum samples from Groups C and D, thus showing 100 % specificity. 

180 

181 2-DE Western blot and protein identification. IgG blot of 12 ESA fractions 

182 with pooled serum sample revealed that the 152 1<Da and 110 1<Da proteins were located 

183 in Fraction 5 (PI: 5.33 -5.91) and Fraction 6 (pI : 5.91-6 .5), respectively (Fig. 3). Further 

184 IgG blot analysis of these ESA fractions with individual serum samples (n=5) confirmed 

185 the location of these antigenic proteins (Fig. 4) . These protein bands were excised and 

186 sent for MALDI-TOF-TOF analysis. According to Mascot search result from MSDB 

187 search engine, the 1521<Da protein matched with E. histolytica lectin protein (C4LTMO) 

188 with the protein score of 273 . A score >55 indicates identity or extensive homology at a 

189 significant level (p < 0.05). Seven peptides matched to the GallGalNAc lectin heavy 

190 subunit. The 110 l<Da protein matched with pyruvate phosphate dikinase (EHI_009530) 

191 with the protein score of 544, with nine matched peptides. 

192 
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193 DISCUSSION 

194 Current diagnosis of ALA still depends on the results of clinical manifestations, 

195 radiology imaging and laboratory tests, since stool examination is inapplicable for 

196 diagnosis of extraintestina1 amoebiasis. Detection of E. histolytica-specific DNA and 

197 antigen in the aspirated abscess are more sensitive and specific, as compared to 

198 microscopic examination of live trophozoites. However, in most settings when abscess 

199 aspiration cannot be performed, serological test is the alternative laboratory method for 

200 diagnosis of ALA. Besides being relatively less invasive, it is also less technical 

201 demanding and thus is routinely used in most diagnostic laboratories. 

202 

203 E. histolytica ESA contains proteins shed from trophozoites during active 

204 multiplication and metabolites released by trophozoites during incubation in RPMI-C&A. 

205 Although great care was taken to produce good quality ESA, there were probably still 

206 some partial proteins released from lysed trophozoites.In this study, the ESA antigenic 

207 bands that ranged from 97.2-158 kDa consistently showed reactivities when incubated 

208 with human ALA serum samples (n=7). Analysis of the IgG blots showed that 152 kDa 

209 and 110 lilla proteins had higher association with serum samples from patients with 

210 PCR-positive abscess (93 % and 86 %) as compared to serum samples from patients with 

211 unknown PCR results (both 79 %). Besides, the sensitivity of both 152 lilla and 110 kDa 

212 were similar, i. e. 84 % and 82 %, respectively. Both antigens showed high specificity as 

213 there were undetectable reactivit ies in the IgG blot of ESA probed with serum samples 

214 from normal individuals and those with other infections. 

215 
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216 The protein components of ESA in the cun-ent study were different from those 

217 reported by Sengupta et al.(13) . In the latter study, the ESA proteins ranged between 200-

218 20 kDa, witp predominant protein bands below 66 kDa (e.g. 45 kDa and 29 kDa), while 

219 the high molecular weight proteins (> 100 lilla) were faint. This may be due to the 

220 differences in antigen preparations. The ESA in this study was concentrated 1000X 

221 instead of 10X to enrich the low abundant proteins. In addition, to enhance the 

222 reproducibility of ESA, protein-free defined RPMI-C&A was used in this study, instead 

223 of serum- and vitamin-free TYI-S-33. Besides, iodoacetamide was added to the RPMI-

224 C&A containing the ESA upon its collection, in order to protect the protein from 

225 degradation by proteases (3 , 11 , 13) . 

226 

227 2-DE protein separation via Agilent 3100 OFFGEL Fractionator followed by 

228 SDS-PAGE allowed only the selected ESA fractions to be tested with serum samples . 

229 The protein bands excised from the 2-DE gels were well-separated, thus avoiding the 

230 presence of multiple proteins in each band. In this study, the 152 lilla protein was 

231 identified as E. histolytica lectin protein, which has been reported to be sensitive for 

232 diagnosis of invasive amoebiasis (5, 6) . Specific monoclonal antibody against thi s protein 

233 has been used for antigen detection test in TechLab Entamoeba histolytica II kit 

234 (TechLab Inc, USA). The 110 lilla protein, identified as the E. histoly tica pyruvate 

235 phosphate dikinase, was also found to show similar high sensitivity for diagnosis of ALA. 

23 6 This protein was reported to be a key enzyme in the anaerobic metabolism via 

237 pyrophosphate dependent glycolysis, and has no counterpart with proteins in human 

238 metabolism(1 2). Molecular modeling of this enzyme had been reported, and specific 
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239 inhibitors to it for therapeutic purpose have been studied (15). The protein sequence of 

240 pyruvate phosphate dikinase showed high similarity with a closely related pathogenic 

241 intestinal anaerobic protozoa i.e. Giardia lamblia; this suggests the possibility of 

242 producing specific antibody for simultaneous detection of both species, as well as for 

243 differential detection (14) . To date, there is no repOli on the application of pyruvate 

244 phosphate kinase for diagnosis of amoebiasis. Fmiher studies on this protein will be 

245 performed, which include production of the recombinant form of the protein and testing 

246 with a larger panel of serum samples. 

247 
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Table 1 Sensitivity and specificity of antigenic bands of ESA from IgG blots 

Antigenic Human ALA Human ALA Sensitivity, % Specificity, % 
band,kDa serum samples, serum samples, Mean (A,B) Mean (C,D) 

Group A, % Group B, % [n = 38] [n = 63] 
[n=24] [n=14] 

152 79 93 84 100 
131 46 43 45 100 

123 17 14 16 100 

110 79 86 82 100 

100 21 14 18 100 

82 38 43 39 100 

76 38 43 39 100 

1 
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P1: RAPID STAINING OF Entamoeba histolytica TROPHOZOITES IN 
FRESH STOOL SAMPLE 

Tan Zi Ning\ Wong Weng Kin', Nik Za iri Zakaria2
, Abdullah Bujang" Ra hmah Noordin3

, 

Zeehaida Mohamed', Pattabhiraman Lalitlla', Tan Gim Cheong' Lim Boon Huat' 
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Background and aims 
Amoebiasis is a ubiquitous disease caused by Entamoeba histolytica, an intestinal parasitiC 
protozoon. Commercially available E. hlslolyUca antigen detect ion kits for detection of 
trophozoi tes in stoo l samples are nol cosl effer:tive for else in most of the underdeveloped 
endemic countries. Th us, microscopy technique is stili relevant for detection of intestinal 
amoebiasis However, 8 major setback in ihe latter method is the req Uirement for freshly 
collected faecal samples . Furlhf;rmore, there are no reports on the survival time of 
trophozoites in fresh faeca l sample Numerous staining techniques are employed for the 
detection of Iropho7.0ites and/or cysts, and Wheatley trichrome staining is the routine 
technique employed at the Department of Medical Microbiology and Parasito logy, School of 
Medical Sciences, USM The objective of thi s study is to determine the period of viability of ' 
\rophozoitss in spiked stnol sample Secondly, the efficacy of Wheatley trichrome technique 
was compared w ith the Eosin and PoriodicAcid Schiff (PAS) techniques . 

Methods 
Two grams of fresh faecal sample were spiked with 1x10G trophozoites and about 2 mg ' 
dupliw tes of the spiked sample were stained with Trypan blue, and the viability determined, 
under the microscope using a Neubauer chamber. The process was repeated at 30 minute' 
intervals for 8 hours. The efficacies of the three types of stains were compared based on the I 
ease of detection of the characteristic features of the trophozoites. 

Results 
The results showed that the trophozoites were still viable within 8 hours but highly decreased 
in number; and the Eosin staining technique was the easiest to perform. 

Conclusion 

Eosirl staining technique is recommended for detection of trophozoites in stool sample 

collected wi thin 8 hours. 

2J 
http://www.medlc.usm.my/3 rdncid i 
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Comparison of Growth Media and E·tfect of Cysteine a nd Ascorb ic acid 
Supplcl11c ntalioJ] on hz- vitro Culture of EntallJoeba histofytic([ 

Wong Weng Kin ', Tan Zi Ning2
, Lim Boon Hua12

, Zeehaida Mohamed.l, 
Alfonso Ol ivos Garcia4

, Rahmah Noordin' 

l1nstitule lor Research in },llolecular Medicine, Unil'ersili Saim' Ma/oysia . . 

2Schoof of Health Sciences. Universiti Sains Malaysia 

3 Department q/ Medica! lvficrohiolog)! and POl'Osit%gy, School c:/ivledical 

Sciences, Universiti Sains Mcr/oysia, 

"Department olE>':perimenLa! Medicine, j\ledical School. Unil'ersidod 

Nacional Autonoma de Mexico 

[j'ntOl1'loeba histolytica is tbe etiologic agent for amoebiasis. The excretory­
secretol), (ES) products of this vC\rasite have been shown to contain virLl lence 
factors that contribute to its invasive characteristics . Besides, ES products 
also possess antigenic properties that are useful for diagnos tic app1 ication. 
Therefore, [) protein-ij·ee med ium that call sLl stain the v iability of E. 
hisfo/ytica for longer duration will grea tl y assist in the study on these ES 
products. In the present study, we compared four different protein-free media 
in ma intaining 95<)1;) viability of the paras ite namely phosphate buffered 
saline for amoeba (PBS-A), Bank's balance salt solution (HBSS), Roswell 
Memorial Park Inst itute medium, No 1640 CRPM1- J640) and Dulbecco's 
Modified Eagle Med ium (DTvrEM). Concurrently we determined the effect of 
adding cys teine and ascorbic acid to the meclimTI on the v iability of the 
organism. With addition of the suppl ement, viabi li ty ofE. histo()!tica at 95% 
was pro longed tor up to 6 hours, equ ivalen t to a 1.5 fold hour increment in 
DIvLEM; 5 ho urs (2 .5 tc)lcls) in RPMI- 1640 and 2 hours (no increment) in 
PBS-A and HJ3 SS. In conc lusion, DMEM was fOllnd to be the best protein­
j]·ee medium in maintaining viabi lit y of E. histoZytica in-vitro, and that 
DMEM and RPM! media with added cysteine and ascorbic acid sLi stained 
the parasites' Yiabi lity longer than without the supplement. 

Keywords: Entamoeba histolytico, Proteinll-ee media, Excretory secre tory 
(ES) products, Cysteine and ascorbic acid 
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<:y~tein~ and Ascorbic Acid SLJppfement Proh:,)lig~Q Viabilit y 6{ Entamoeba hlstolytica in fPl'O 
Free Med ia · . 

WQog Weng Kin\ Tan Z i N rng~i Lim Bqon Huat\ Zeehaida Mohamed\Alfonso Olivo~ Garda' .. Rahmah r'100rdin1 

Iinstitute (or Research in Molecular hfedidne, Universiti $ains Ma]aysiq, Malaysia 
2$choo/ of Health Sciences, llnTversW Sains .Malaysia, MaiqysiQ .. 
JDepartment o(Medical /y1i(robi%gy and Parasitology, School' orMCiaiGa{ :>dences, .Universiti Saini! Ma/aysia,Molaysia 
'Department of Experimental Medicine; Medj~q/ School, UniVefsidad Nacionai Autohoma de Mexico, /yle,l(ico. 

Entamoeba histolytica is die etiologic agent fo( amoebtas is. The l2~cre(ory-:seeretory (ES) products olih is. parasite co 
vi rulence. factors that c;;oncribute to its invasive characteristic. 8S proQW::t$li;lsg pci~s~~s antigenic pr9perties that. are" 
fo r diqgnostic app li cation. Thus, a protein-free medilim that cahstista'ii)the viability of E his(o/ytic::a for longer cjun:\"t ior 
faci litate in the study on these ·~S prodJcts. ln the present study, w~ Itly~stigilJed the effect·of asiding cysteine and aSfJ( 
acid in ma intaini ng the viab il ity of E histo/ytica in several commQnprote~n -lree me(Ji., namely phosph;ite buffer sa li n( 
amoeba .(PBS-A), Han l(s balance salt $QJuj;jon (HBSS), Rosv",ell Memorial Riltk In$(itLJ.te medium, No 1640 (RPM)-16'40) 
Dul be¢c::o's Modified. Bag!eNediulT) (DMEM).The targ~t ofaGhieying 9.5~~ yiapilh;y o.ft h{~t() lytictQ wa5 determihed llsingTI-) 
blue exdusion mGl:(lod, The resu lts showed thati ~he viabi li ty of f;. histp.lytico was prplOn~ed In ·aU m6cHf\sqpplemented \ 
cysteine/ascorbic acid. V:(jJ.h tne'se. supplements, 95 % viab ility oJ t. hj~toly(kO" Was prolonged for up to!:i hQur~, equivalrqn 
a: %,5 fo ld hour i n~rement'if1~PMi - 1 64Q and 6 hours (1.5 fo lds) in DMEM, whef\"gs, io P8'S·A and HBSSthe 'viabilit i.es( 
iJisto~1ica were prQlonged fpc .onlY 2 hours. In conc. lusion, cystejn~ ';:rnd f\;!ccKbkacid Wer;d';HJn<:l to;signiftc<J.nt!y prolong 
Yi abifl~~' of E. histolytica ih D.MEM protelp -fr~~ mediumThisenables i;he L(s.eotthlsmedi,uoiJor prodUi:¢ibl1 of E/'Iistoi'y:t.icc 
:prciqqo;;ts;"th us r~ducing the iht'ener;'ence qf llnwanced

l 
Ptat~tn~ pre.$~nt In ~er~i rn ?upplemente"d tn~diurn , 

PHFP40 

Stl·~tegi(' e.va!l4a1;hm of Fac:tQfS .Involve:d in tl1~ D~vEllopment pJ' Nutra~li!uti(;ab 

Shilpa Dua,Ajay Pise, N Ucj llP <l 
D~P9rtment. of Pharm acy Management, Ma!1JpQ.I~ollege q( Ph arm ac;:elltica/ Sciences, Manipal-576 I Q4, Kamc;ltaka, India 

Thrs study 4im$ to analyse tl)e factors responsible for ~he grQwth. o{ nutrace Ll t i ca l ~> to fi nd out h ~wd l es in th.6 deve lopment 
nutrac_e ll~i ca I 5! ~o find out hctq r~ responSibl e for the development of nutraceuticaJs, and ~Q propose recoillnlenc;la ti ons f, 
tht=! development of nutrKeOticals Seconda ry data cci ll~qi o n methQd,Was adoptecj fQr the study, D?,ta WilS co i.lected fro 
authentic; sources including booh, offi \Z ial websites , journilis, news papf;t anicle.s and rel'ated magazines, Co ll ected data w; 
cQ nyerted in to information to .d~ riye the re$u lts, Res ul ts an(J con clu ~ i on of ,this study we re derived afte r analys in~ the ·dal 
Dlolring thls study we ll,!,!:e observed follOWing hl,J l-dles in t he development of Nutrace \ll icals- Dil emma about the 'concel 
of nutr;lcewtjca ls, tlpsellce oJ cle!lr cut di stinction be tweehh lltraceutic~ls., qi etary supplement, and fll n,~t i ona l foods, n 
harmonized defi nition of nutrac:e ll ti cal~i Nutraceutical concept js useq a~ , mar.keting gim mkk, l;t<;;k of adeq uate res6'ar'ch i 
the area of n)Jtfilcelitica ls, il.bscflce of regulatory gu i de line~ in many co un td es is undue advantage for b.ealchcare cRrnpanie 
lack of proper catego rj{:a~ i Qn of nLl tra~elltica l s . Foll owing adv!lnt'!gE!S and potent ials were obs.r;~rVi3d for n u~raceutica l ", 
Increasing purchaslo>;: power -and per capl~a income will hi;:!p to poost the demand for nutracell ticals, in creasing awarenes 
aPQl1t health .majntenance and increqsing (;Ost of drugs, tcar ·oJ ,djse:as~ an·d disease co ndir:io.ns, Government initiative 
fo r publi cheaith ma intenance, baby ~boomers are contribqting mQre in increaslpg the demand of n.utrace uticals. Fron 
above study we can conclu de that there is ~ need of \1 sclen.c1tkand 'horminised de fi nition, n€e9 of .c;iear\y differeiitiatrni 
nU1:ra~ejJti~als from dietary sl!ppleme[1t,s, and functiona l fQqd~; need of prop.erly fta.m~d hbrmoj)ised regtllatiom foi 
maJ1Llf<t,c tur ing, adv.errising and. selli.og pf nu trace u tiQj\ I ~, more encoqr'lgerMfl1; should be giYt:"!!1 to the research in the are~ 
0f n(JtncceutiCals, Nutr<Jq~ udcals shoUld' be claSSified s <;. ietltifi<;.afiy in acceptable lQl"rnat. 
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DETECTION OF IN VAS IVE AMOEBIASIS BY ELI SA USING 

DIFFERENT ANTIGEN PREPARATION METHODS 

Ta1uK Wong W.K. <, Zeehaida Ma , Rahmah N,:! & Lim B. H,l 

1 School of Hea lth Sciences , ~ In stitut e for Researcll in Molecular 
Medicine, 3Department of Medica l Microbiology and Parasitology School 

of Medical Sciences, Healt h Campus, Universiti Sains Ma laysia, 
16'150 f<ubang Kerian , Kelantan, Malaysia 

Amoebias is is an invasive disease caused by a well-known enteric 
protozoan , Entamoeba hisl'o/yUca. I t is a ublq uitous disease and 100 000 
people are estimated to die annually. Numerous diagnostic tests have 
been performed to diagnose thi s illness; however, serodiagnosis has 
beco l11 e a preferable method in most of the diagnostic laboratories, In 
Hospita l Universiti Sa ins Malaysia (HUSM), Ke lantan, indireot 
hemeagglutination assay (IHA), Cellognost ® Amoebiasis (Dade Behring 
Marburg GmbH, Germany) is being employed to diagnose invasive 
amoebiasis based on detection of specific antibodies to E. hislo/yUca in 
patients' serum sarnp les , AlttloUgh this commercial IHA l<it has been 
reporied as a very sens itive diagnost ic tool, it is no! cost effective to be 
used in mass screening of invasive amoebiasis, particularly in poor 
endemic countries. The aim of this study is to compare the sensitivity and 
specifi city of two different antigen preparations, namely crude soluble 
antigen (CSA) and ether extract antigen (EEA) In an enzyme-Hnked 
imrnunosorbent assay (ELISA) formaL Here, 16 IHA seropositive sarnpJes 
and '16 seroneg ative samples were used to compare the sensitivity and 
specificity of the two different antig'sn preparations. Prior to that, 
parameters such as concentrations of antig ens used for each welL 
clilutions of primary and secondary antibodies, inoubation time and 
washing steps were optimized and sUbsequently the respective cut"off 
values (COV) were determined, The results showed that the sensitivity 
and specificity of CSA in detection of invasive amoebiasis were 93.75% 
(15/16) and 75% (1 2/26 ) respective ly. In co mparison, the EEA results 
indicated sensitivity of 81.25% (1 3/16) and speci fi city of 93,75% (15/16). 
Botll types of antigen preparations revealed high sensitivity of above 
80%, but EEA showed higher specificity as compared to CSA. In 
conclUsion, EEA is recomm ended to 8S an in-house ELISA for diagnosis 
of invas ive amoebiasis at HUSM . 
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IDENTIFICATION OF POTENTIAL EXCRETORY SECRETORY 
ANTIGENS FOR DIAGNOSIS OF AMOEBIC LIVER ABSCESS 

' Institute for Research in Molecular Med icin e, 2School of Health Sciences, 
Universiti Sains Ma'iays ia 3Department of Medica l Microbiology and ' 

Paras ito logy, School of Med ical Sciences, Hea lth Campus, Universit i 
Sa in s Malaysia 16150 Kubang Kerian, Kelantan, Ma lays ia 

Entamoeba histolyUca is th e etiolog ic agent for amoebiasis, which affects 
an estimated 10 % of the world population, Diagnosis of extraintestinal 
amoeb iasis, sLi ch as amoebic liver abscess (ALA) is often based on 
clinica l manifestations, rad iology imag ing and sero logica l test. ALA is 
potentially fatal if early diagnosis followed by appropriate treatment is nol 
soug ht. Indirect Haemagg lutinin assay (IHA) is a common antibody 
detection test for diagnosis of ALA, but var ious reports revea led that its 
diagnostic sens itivity is low. PrevioLi s studi es had shown that excretory 
secretory antigen (ESA) of E. histolytica was antigenic and possessed 
potential diagnostic value. Therefore, the presence work is aimed at 
identifying potential antigen(s) to Improve the sensitivity of serodiagnosis 
for ALA. ESA was produced from DMEM cu lture medium supplemented 
with cysteine and ascorbic acid that supported >95% viable E. histolytica 
trophozoites. Subsequently, the antigenic profile of ESA was analysed 
using Western blot probed with sera from ALA patients (n = 7), with 
positive IHA results and whose pus samp les were positive for E. 
histolytica by realtime PCR.. Four antigenic ba nd s were identified as 
potentia l ca ndidates for furth er studies namely 185 kDa (5/7), 106 kDa 
(7/7),96 kDa (7/7), and 40 kDa (6/7). 
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Stain ing of Entamoeba histolytica in ha mster liver 

Tall Zi Ningl ', Wong Weng Kin2
, Shyamoli Mustafa1

, Arefuddin Ahmecl, Rahmah Noordin2 

See Too Wei Cun l
. Tan Gim Cheong.J,:Alfonso Olivos-Garcia4

, Lim Boon Huat1 
' 

1 School of Health Sciences, Universiti Sains Malaysia, Kubang Kerian, I<elan tan, Malaysia, 
21nstitute for Research in Molecular Medicine, Universiti Sains Malaysia, Penang, Malaysia, 
.10epartment of Medical Microbio logy and Parasitology, School of Medical Sciences, 
Universiti Sains Malaysia, I(ubang Ker/an, I<elantan, Malaysia, '!OepaI1amento de (vledic/na 
Experimental, Facultacl cle Medicina. Universidad Nacional Autonoma de Mexico, Mexico 
OF, Mexico 

'Corresponding Auth or: Tan Zi Nina 
E-mail: zlning0316@gmail.com 

Background/Aim: Arnoebic liver abscess (ALA) is the rnos t common clinica l 
presentation of extraintes tinal infection with Entamoeba h istolytica. Th is disease leads to 
significant morbidity and mortali ty in enderni c countries . Although less than 1 % of 
patients infected with E. histolytica develop ALA, tll is still represents a large number of 
patients throughout the world. Molecular-baseel methoel s have been useel for diagnosis 
of J\I_A ; however most of th em are not sui table for resource- limited developing coun tries. 
Tllus, the conventional stain ing technique is stil l relevant in these laboratories. The 
objective of this study is to compare the efficacy of three different s tains namely 
haematoxyl in and eosin (H&E), peri odic-acid Schiff (PAS) and imrnunohistochemical 
(IHe ) stains for detection of E. h is toly tica trophozoites in liver tiss ue of hamster with 
ALA. 

Methodology: ALA was experimen tall y ineluced in h!3mster by injecting HM-1: IMSS E. 
histolytica Iropr1Ozo ites thmugh the portal vein . LivGr ti ssue sampl13s Wl'l l'r:l asepticall y 
removecl and processed for histo logy. The processed ti ssues were stai neel separately 
with H&E ancl PAS stains. IH e stain was performed on tll (, processeel ti ssues by using 
polyclonal antibody against amoebic trophozoite . 

Results: Tissue necrosis and amoebic troph02oites were observed in all the three kind s 
of stain ed ti ssue sec ti ons. However, the use of IHe stain msulteel in a more distinct 
appearance of the trophozoites in the infec ted live r tissues as compared to the ot l1er twCl 
staining techniques. 

Con clus ions: IHe staining was founel to be the best method to identify E. histo lytlca 
trop ilozo ites in tissue wi th ALA. Simila rly it is expected to be a very good stain for 
ielentifyi ng the trophozoites in pat ient's liver abscess aspi rates. T l1 81'efore its use can be 
recommended for lhe diagnosis of ALA. 
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Cloning, expression and characterization of Entamoeba 
histo/ytica choline/ethanolamine kinase 

Chang Chiaf Han ', Tan Zi Ning, Few Ling Ling, Lim Boon Hua t, See Too Wei Cun 

School of I-Iealtll Sciences, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia 

"'Correspond ing Aulhor: Chang Chiat Han 
E-mail: chlathan@gmail.com 

Background/A im.' Entamoeba histolytica is one of the most widespread protozoa wh ich 
ca Li ses amoebic live r abscess and intestin al disease. It is the second most dea th­
ca using parasi te after Plasmodium falclparum with 70 ,000 deaths annuall y. E. i7istolytica 
is 0118 of the primitive eukaryote known. Its total lipid is predominated by phospholipid 
(60-70%) consis ting of phosphatidylethallolamine (PtdEtn) and phosphatidylcholine 
(Ptd Cho). Phospholipid has been reported to protect E. histo/ylicB from self-toxin . 
Hence , the understanding o f PtdCho and PtdEtn biosynthesis is pertinent to control its 
infection. Th is study aims to clone , express , purify and characterize E. histo/ytica 
putative choline/ethanolamine kinase (EI1CK/EK), the first enzyme in the main 
biosynthetic pathway o f PtdCho and Ptd Etn . 

Methodo logy: Using human cho line kinase 01 amino acid sequence as a query, E. 
histo/ytica putative cho line/ethanolamine kinases were identified us ing NCB I bl as tp 
wogram . Gene candidate was amplified from E. histo/ytica genomic DNA by polymerase 
chain reac tion and inserted into pGEX-RB vector to be expressed as Glutathione S­
transfera se (GST) fu sion EhCK/EK1. The construct was then transformed into 
Escherichia coli BL-2 1 stra in fm protein expression. The activity of the purified 
EhCI<JE I<1 was shown by spectrophotometric pyruva le kinase- lactate dehydrogenase 
coupled assay. The mRNA express ion of EhCK/EK1 in E. histo/yticB was detected by 
RT-PCR 

Resu lts : EhCK/EK1 gene was amplified and expressed as 8 recombinant GST fu sion 
protein. The protein was purified to homogeneity. It was shown to possess activity with 
choline but not e lhanolamine as substrate. RT-PCR result showed th at EhCK/EK1 gene 
wa s expressed in E. 11 is tolytica. 

Conclusions' We reported the first iso lalion and characteriza tion of a CK/EK from E. 
histo/ytica. The enzyme was shown to be a choline-specific kinase and con firmed to be 
expressecl by E. histoly tica This enzyme is cur rently being further studied to 
d 18rac terize its biochemica l properties. 
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Abstract 
\Vollg V/cll!! Kin!, Tan Zi Nin rr; . Nurullwsamih Ollllnan l

, Lim Boon Hual ', Ze:eh"jda r,.,1ohamedJ and Rahlllllh I 

N~~-r-(iin' i ~ . - -
'Institute fOf Research in )-,lnlccular :\of.edicinc, Unlvl:rsil i Saill.' Ivfll l ay,~.ia, ·l'vr.;!ay~i;i 

'SchuoJ o f Heallh Sciences , Unjversi~i Sa r. ns 1-'lalaysia,.l .... falays!ll 
!Depanr11CIH of l\'l edlcu l i'vl icrobiology an d P;irasito]ogy, School of I-,'ledren l Sciences. Unlvcrsili Sains 
l\'1alay~ia, 1\JaJaysia 

Amoebiasis is u cosmopolilnn parasitic d.i sease caused by Elltollloe!w lIistoly/iell' . The disca.,c has 
become a glnhaliw d prul1ltm dm; ru lilt.: {,:; I ~l: of I"mld lra"c!. An:ord ing to WHO repon, this disease affects 
nhollt 10% of llll; IW,rrfd PO I" II<l liol1. Humans gel infected tbrough. the inges lion of the infect ive stagc. cYS ts. 
T he symptomatic patiem m\1.)' pr<.'scnt wh h amoebic dysentery, amoebic ccHlis, and amoebic fi ver abscess 
(ALA). ALA is potenLinlly fatal i f en rl y d.bgllos[, a.nd I I'Cil t lll~n l i ~ 11M sought. Curren tly. the ding nosi, fw 
ALA oflc:n dq .Knds on clinical o}'lllptonui , radiological imag ing and 'Serologic.al test, Indirec t Hachlagglutill1n 
(IHA) and TcchLab E. his lo!Ylic(I 1l ar t.' cOlUmonly used for the diag nosis in A:moehlasis. How\'.\.-cr. prc'I'iou$ 
repnJ'ls revealed [hill .I itL.:.\,(: two t c;:'sl.~ showed low sen:,itivily for the scrodiagIlosi~ of ALA. 

The present resenrch aim:, nt identifying now;1 pote!lti al anligen(s) of 7-:. histnlyliC(I that c,m improve 
rlie ~{!r(J(l i agll[)si ~ of /\ LA, We (Ire investigating the eX.Cfl'tory-seCr-etQfY aniige.ns (ESA) of th is parasi le 
as reports had shown that ESA showed good s~1lS j t i \" i ly for det<:ction of nllloebk cysts passers, an\{lchi ~ 

dysclUery cases and ALA. SC\'C ll :'.e !'iml saITljlk,; f [{.llll IWJIlil1l t;,,;. ,~:;; of ALA wne tl seo. the.se wefe positive 
by InA as well by real- time, peR of rhe absc(:s, Jl uicL Thus far, our \Vc,stern blot study had shown that ESA 
(71'7) showed b,~tli;r s~l1S i tivity t\}f d e t~clinn of ALA as compared 10 cruLle soltJi,lc alltigen (5.17 ), 
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CO:-IPARISO:\, OF ENT.,lMO EB.-t HISTOLlTIC-i PROTEIl'\ PROFILES FRO:\{ TWO 
DIFFERE:\,T PREPARATIONS 

Lim Booll Hll;)t l , Tall Z i Ni ng l , Y\"Ollg \ Ve ll g Kill', Ioo Phi;)1\' Chon gl an d Ra lnnnli ]\To onlill2 

IS~:hooj (?lHealrh SctenC f..!5, Unlvers tri S;1ins Jiah.:vsia, }If(i/~~I'ysfa 
!lns,'i{ff!(~ fo.r Rl~ser../'ch il! J)lo leodar 2\ !tdrcil :e. C:nil'ersir; -,)'rt il!S Afaiaysio:.l. 1\falayst:~ 

Enroil/oeba hiS'ro(vrico i, nn enkl'1c protoznan that C"\IS~<' inlestinal amoebinsi, . whic.h ll1~y manifests 
into the fn tal amoebic lIver abscess (ALA'> If leil ulltrenre.d. PreVious ',l\ldieS rej)()rte.d tha t membrane­
bound protein'; of tile para '>l.!e could be antigellic and play imporiant rote in diagnosis. However, some 
other amoeba >pecie> might , lwre simil<u' membmne-bol1l1d proteins. Thus, to llle.rease ihe specificl.!y 
Df diagnosis, membraIle.-b(lund pro reins can be removed by dller. The aim of ilii .> s tndy is t.o compare 
the protein profi les of crude SOI\\ble antigell (CSA) and erher extml't antigen (EEA) ofE. histolytica. 
Firsrly, 10 x 106 tl'OpllOzoit.es we re \1s~d to prepare either CSA Of' 'fEA. ('SA was clOlle by sonication 
technique while EEA was .l)rep:,r~d by ndcling ethel' to I X PBS s1lSpenchoc! trophozoites and ihe 
SlIpcmatant was coUected after removing the organic phase . Protein concentrations 1.vere dc:fenninecl 
"nd both CSA and EEA protein profil.;:; were comparee! by rluuiing 12% SDS-PAGE. Sel'eral protein 
band, ~ncl1 as "·40);Da and · .. 32kDa l10r found in EEA proll?i.n profile were [ll'i)bably loeMed in the 
pl.aSIll3 membrane . It i" itlteresl1llg to ll<~ie thai b(lth the antigen preparation techniques showed a feW 
prominent p.rotein bands such as ·,·100kD:I. '-45kDn and ·,·38kDa. Future study wi ll .l'oeil.> OIl the 
<llliigelllciries of these proteins. 

PP33 

PREVALE:\,CE OF TOXOPLASMA GONDIIANTISODIES IN YVO?vIEN IN TRIPOLI ­
LIBYA 

,f DCplll'rmenr o.fP{:,l'asi!O!ogy, FCKUhy I.?t' r'i?tp..;'in(: ,I ) ' Jledici;w, .. -: (,i"/wl,· U Nh'i}},5if)'. PO. Box: 13663 
-'Ih:p:'"ll'trJuml c/P{H'(l.sifO!g}: Faculty o./J'.Jadit:aj fodu,<o,logy, .-1 (f{Jte}; Uli'iVer5fz\ ~ PO. Box: 13663 

This studv c,1J1'ied oHl to detE'lmine ihr. ,;ero-preva lel1ce of Ti.l.wpirm lw gondii antibodies ill WOfl1 P.-Il. 
A t,)wl of 240 sample:" (I f sera form ill", Obstei!'i,' qyllfl out paiient dillic. The "el'O-POsiTive were 131 
ont. of :24 0 IH'mr.1l (5"·.58 ~';':I. Among rhl? age gn)ujJ j 9-28 y.;m the >em-positive 55 (43 .25%) Ollt of 
114, comparing iO ·the age group 29-3::: ~'! ear ancl age groujl 39-48 year Ivere 62 (60.19%) ou t 103 , 14 
(60. 87 %) out of 23 re>jlecri ve ly bnr ; tafl <; ricHaly no ;, igniJicauC'e according to ag~. Also found that 
the WOlllen w.hom are ,eropos itiv~ and had flO his lory of t:Llntnn v .. ith (nt.s were{54.58%), while womell 
whom ai'ie :seropositive and h<tw hi story' 1)[ con tncT with cats \I'~re (57.4 %), st<ni ~;ticalll o significance 
difference between Sd')j),),illvE'. f, t:lor cont:Kt WillI cai. and Ill) di fference tlccorcbng iheir residence 
at clifferent P,ll'! of Tripoli-Lib}',\. 





. Potentially important anti gen of 

f Emamoeba histolytica for diag nosis of 

I : ~moeb i c liver abscess: A n animal 
". model 

l Lim Boon Huat1
, Aziall Ismail2

, Sit i 
\;~.. Shafiqa h Anaq i Azham l 

~, .. ,School of Health Sciences' , Institute for , 

t, 1 

Molecular medicine2, 

University Sains Malaysia 
~ 
I· ' 
[ Edamoeba histolytica is a causative 
t·~:::3n t of amoebiasis. /vIost of the 

1-;r:iactions are asyrnptomatic while others 

,-ange from dysentery to amoebic liver 

i , ~r,scess (ALA), which is potentially fata l. 

1 :~\3 commercially ava ilable incli\'ect 

f:·t;qemagglutination assay (IHA) is the 
I ~, 

(:::0mmon detection method for ALA The 
[ -'issay is expensive, thus is no! suitab le for 

i,l-i3e in poor endemic countries. This study 
\ 
r: s :med to identify potentia lly important 

:~ ?:1tigen( s ) of E histolytica based on the 

r .ALA-positive serum samples of Golden 

·Syrian hamster-s. The crucll" soluble 

antigen (CSA) of E histoly[fcElw,'Js 

. prepared fWln axenic culture of the 

! ameba strain . A fter tflat, SOS-PAGE 

prote in profi linCi was perforrned, follovved 

: 'by Western blot analysis. Thirty-two 

: in fected hamster serum samples and 7 

i 'nealthy hamster S l':1!'um samples wen" 

. dsed as the primary antibocly, and 

Tris-buffered saline (TBS) was used as 

me negative control. Anti -hamster 

an tibody was used as the secondary 

antibody and tetrclrnethylbenzene (TMB) 

was L1sed as the detection reagent. The 

molecular weight of antigenic protein 

Dands were analyzed by Lls ing gel pm 

analyzer. The results showed several 

antigenic bands with different molecular 

weights ranging from 70 1,08 to 130 kOa. 

The 97 kOa protein band showed a 

sensitivi ty and specificity of 91 % and 

100% respectively, in conclusion, the 
protein band was found to be potentially 

inlPortant for detection of ALA in human, 

Keywords Entamoeba histolytica, 

Diagnosis and Arnoebic liver- abscess. 

Genetic Polymorpi1isl11s Of The Inflam­

matory Bowel Disease 5 (fBD5) And 
Interieui<in-23 r~eceptor (lL23R) Genes 
In Malays ian Crahn's Disease Patients 

Chua Kel<. Heng, Lian Lay Hoong, Sathya 
Narayanan tVL Patrnanatllan 

Department of Molecular Medicine, 
University of Malaya 

There are strong evidences that support 

the role of genetic factors in the 

susceptibility of indivicluals to inflammatory 

bowel disease (18D), especially Cro~1n'S 

disease (CD). fv1 l'lny CD suscep titJ ili ty loci 

have been reponed by huge genome--wirJe 

linkage-analyses ancl rneta-analyses, Le" 
inflamrnatolY bowel disease 5 (IB05) 

locus, OLG5, irrterleukin-23 receptor 

(IL231=<), ane! autopilar:Jy-rela ied 'I [,)-like 1 

(ATC '16L). Hris slue!y aimed to investigate 

the possible association of CD with IB05 

gene variants (IGR2 1983_ 1 and 

IGR2096a_1) and IL23R gene varian! 

(rsW04819) in the Malaysian populati on . 

BiooeJ samples from 80 patients 

diagnosed with CD and 100 controls were 

collected from the University Malaya 

Medical Centre (UMMC), ONAs were 

extracted and analysed by pO lymerase,, 'i;t0.r\fA~ 

Malaysian Symposium on Biomeciical Science 2011 _'·~;1P.H';\ \p 
cL .~ •. ~:d.lJ 





Use Of s tgA A nd spa4289 Genes For 

Mu ltiplex Po lymerase Chain Reaction 

For Detection Of Salmonella Typhi 

And Sa lmonel/a Pari:ltypll i t\ 

Mohammad Luh:rn an, Y, Faizul 

Rahman, S , ~j or Allial illa, Z .. Kenny, D 

and Aziail , I. 
Institute for Research in Molecular 

Medicine (INf=ORMfvl) , !-ieattl? Campus, 

Universiti Sains Malay.s'io 

Salmonella Typhi ,me! Salmonella 

:Parat}lphi A that infect human through 

iecal-oral route caLIse typhoid and 

para typhoid , Current diagnosis for typllOid 

,and paratyphoid carriers is the 
identification of the bacteria via culture 

methorJ anel confirmation of til e bacteria 

via biochemica l tests and serotyping, 

1<'1hieh a,"e laborious and time consuming. 

Therefore the study 8ims 10 cleve lop a 

rapid multiplex PCF~ test for detection of S. 

Typili anci S Para typhi A C;;enornic DNA 

was isolated form 5'. Typhi, 5'. Paratyphi, 

other Salmollella serovar, I<.lebsiella 
pneumonia, Pseuclomonas aeruginosa, 
Acinetobacter baumanni, Escilerir;hia coli 

·and Vibrio cholerae_ MLiUp I E~X i::lCR based 

• on stgA gene encoding fo," a fimb,-ial 

subunit pmlein and spa4289 qene 

encoding for DI\IA 'Tlethyltransferase of S. 

Paratyphi A was optimized witil lhe 

anneal in ~J temperatures rang in9 from of 

550 C to 7SoC. Evaluation of lI"ie sensitivity 

and specificity of the test was performed 

using S, Typhi, S. Paralyphi and ' other 

organisms . Tile optim ized multiplex PCI~ 

for detection of S. Typhi and S. f::lamtypll i 

A was developed with the annealin9 

temperature 01 6 -I roC; with the amplicon 

size of 70 IJP for stgA gene, 93 bp for 

spa4289 and -j -13 bp for lAC. Both 

sensitivity Li nd specificity of the les t wel'e 

100% , The analytica l sensitivi ty of the test 

was :3 -13 ng. We conclude that mul tiplex 

PCR using stgA and spa4289 genes has 

potentia l to be used fo ," simultaneous cle­

iection of S Typh i and S, Paratypili A anel 

further testing will be performed from blooe! 

and stool samples of suspected patients, 

f(eyvvorcls slgA spa4289, multiplex PCR 

A Novel Protein for Qiag nosis of 
Amoebic Live r Abscess 

Lim Boon Hual, Aziall lslllail , Tem Chong 
Leong 

School of !--Ie8ftIJ Sciences, InstilL/Ie for 

Molecular meciicine, 
University Sains M alaysia 

ArnoelJ ic liver abscess (ALA) is an 

extrai l licstilla l manifes tation of 

EnlarnoefJEI histolytica infection, Diafillosis 

of A '-/,~ stil l cJ (jpencls on [he commercially 

aV8ilablL':l incl imet haernagglutincllion assay 

(11-1 /\). Tile ki l is expensive and not suitablG 

for use in poor endemic countries This 

study airns to explore th e efficacy of a 

previously identified 1 Db kDa protein of E. 
histolytico HM""-I :IMSS for diagnosis of 

AU\ by deterrn i nin ~) its sensitivity and 

specificity. The trophozoites cu ltivated 

axenica l1 ~1 in cLi stomized 1Y'1-8-33 
medium were usee! to prepare crude 

soluble antigen (CSA), whicil was then 

Llsed to perforrn Western blotting _ Westem 

blotting was pe,"formed using 24 IHA­

posi tive and 30 IHA-negative hurnan 

serum samples . The sensitivity and A.>\(,f.Ni'J 
lIJt~!J: .. :~,! .:t.·:~11~1 

Malaysiari Symposium Oil Biomedical Science 2011 f.~6'g)~~ 
~t ;/~::t.L£\~~~~] 



spedncity of the protein was shown to be 

62.5'10 and .\ 00% respectively. In 

conclusion, the 106 kDa protein of E 
histolytica was shown to be potentially 

important for diagnosis of ALA 

Keywords: Entamoeba ilistolytic8, diag­

nosis and AU-\. 

Cloninn o f Cytochrome PABO 2AG 

(CYP2A6) 

Nurul 'f.l.ishah Shail i ' , f\k-:li.'. ila Talil:/ . W 

f\I Ll r Lia ll el W rviatllsho(, 8.M Mawami 
1~;:lf llli .2. Hnmici Fauzl''' 

1.$cilo()/ of l-Ieaftl1 '~; I ~{('1 IJCe8 Clnd 

"Institute (or F<csearch in Molecular 
Medicine (INrOr:;:fVlM).He,::)!l/1 Campus. 

Universili SElins Malaysia 

Colony PCR The desired plasmids were 

extracted by using QIAprep Spin Miniprep 

Kit from QIAGEI\] . ABI PRISM 3130xl 

Genetic Analyzer has been usecl to 

al'lalyze the sequence of cDNA. The result 

showed this CYP2A6's eDNA was 

sLiccessfully cloned into expression vector. 

pEX-C-His with the sequence of CYP2A6 
was confirmed as in GenBank with 

i.')Ccessioll number of NM_OD0762.5. In 

conclusion, the involvement of CYP2A6 
c:o llcerning inte l'individual differences in 

SITIOi-;il-'Q behavim and tile risl\ of lung 

Cclncer' is still very unclear, therefore th is 

gent'! cloning is important for futu re study 

in del.ermining an individual susceptibil ity 

in lung cancer and also in drug-cl l'ug 

ill temction. 

l<eywol'ds: cloning, CYP2A6, drug 

Cytochrome P450 2AG (CYP2A6) vvas rnetabo lizing enzymes 

first identified as tho hurmm courn;;u in 7" 

hyrlroxylelse. This ElrlzyrY19 is 

predominantly expressecl ill liver unci 

responsible for the clearance of 3% of 

enciogenous clrlcJ exogenous sul)stances. 

During the l at~t ten Y8(,)IS, CYI"J2A6 has 

receiveci 8 lot 01 clllenlion because it has 

been shown in the prill(: iplr~ of human 

nicolinE: rnetabol ism which deterrnining an 

individual srTlOl, inD Ix~ h 2lVior and the ri sk of 

Iling cancel', The objective of this study is 

to clone C'(P2A6 illto e>:pression vector, 

pEX-C·His. nle cDI\J/I, of CYP2A6 wc.1s 

constructed ami purchased fmm 

ORIGE~,I E lJ8/\. The cloning process was 

per'formed by using F\apidShuttiing ILl f<.il 

(Origene, USA) and E. coli strain 13L.2 1 

was chosen ~l S the competent cell. 

Colonies grown were basecJ on Dlllpiciliin 

~::lf.>/i:.::~ election anel th lO) Irlsmi. \Ne:1S screening by 

f\l;::7:@J,:.MalaYSi8I1symposium011 Biome,/iclJl Science 2011 
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F'ar;:1Oxonase 1 0 192R Polymorphism 

in l\er2ltoconus and Related Eye 
Disorders 

Yvonne Yong Fong Ling\ Rozaida Poll 

YUOIl 'ling ' . ~{ 1 8ry Anne -ran Jin Ail , 

Jenny ParamestlVar8 Deva< 

IDeparlment of lvfolecular tvledicine, 
Facufly of Medicif7{i, University of Malaya. 
?Tun /-fusseln Onn National Eye /-fospital 

l{eratoconu3 (KC) is an eye disorder due. 

to progressive corneal thinning which · 

leads to corneai coning (F~abinow itz,] 

1998). Desprie intensive stud ies tllal have r, 

been carried out over the last few 1 
decades. (he aetiology and pathogenesis i 

j 

of this eye di.so·:-oBr remains LlIlknown. ; 

One of the fT.s'~n8 ~dsms postulated was ; 
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Cloning. expression andcharacterizaiion pfEntam.9~:b~ 
histo/ytica choline/ethanolamine kinase (~,:\~' 

Chang GhlatHan', Tan Zi Nirig, Few Ling Ling,. Lim Boon Huat; See Too Wei Cun 

Schoo! of Health Sciences, UniVetsiti Sains Malaysia, Kubang Kerian, Kelantan. Malaysia 

"CorrespOIiljing Author: Chang Chiat .Nan 
E·ma)J: ch;athan@gmail.coin 

Bac;kgtouhd/Afm: Entamoeba histolytica is one of the moshvides'pread protozoa which 
causes am oebic liver abscess and inte$tinai diseas~. It is the $econd mos.t death­
causing parasite after piaSrriQdium (qlqipatum with 70,000 deaths annually. E. histolytica 
\$ one of the primitive ~ukaryote known. Its total 'lipid is predominated by phospholipid 
(60-70%) consisting of phosphatidylethanotamlnEi (Ptdl::tn) qnd phospha:{idylcholine 
(PtdCho). Phospholipid has been reportee! to proI~ct E. hfstolytlca fromself~toxin. 
Hence., 'the understanding of PtdCho. '8nd PtdEtn biosynthesis is pertirierittotbntrol jt$ 
infectioh. This. study aims to clone; ·expcess,. purifYi:lhd char~cterizeE.1!isto/y.tica 
putative t::holine/ethanolamine kinase (EhCK/EK), the first enzyme in the' main 
biosynthetit:: pathway oT PfdCho andPtdE;tn. 

r· 

MethodolOgy: Using' hun:iancholinekiti$se 0.1 ~mitlOadd; $~quenc8' l:rsa query, E. 
nisto!ytfca putativecholineiethanolf;lmrnekinases were identified usi'ng NCBI bla$~p 
pfqgra.r:n. Geh(:) Qgndidate was amplihed from E histd.{Ytiea genomic ONA by polytilerClse 
chain reaction and inserted tnto pGEX-RB V\:i¢tor to be expressed as Glutathione S­
transferaSe (GST) fu.sioh EhCK/EK 1. The .P9t1sfruct was then transformed ihto 
Eschwfchia coli BL-21 strain for proteiri expression. The activity of 'th¢ PLlrified 
Eh9KfEK1 was shown. by spectrophotometric J5VruvC!te kinasedactC)te dehyqrogenase 
,cciUpled assay. The niRNA expression 9f EhCKfEK1 in E. histolytica was detected by 
RT-PCF( 

Results: EhCKfEK1gene was Eimplified anq expr!,'ls$~d i3S a recombinant GSTfusion 
ptotein. The protein waspwriTiecj fo homogeneity: It was shown to possess actiVity With 
chQIir1e but not ethanolamine as substrate. HT-PCg re.sult shoWed that EhCK/EK1 gene 
was expressed in E. histol:ytica. , . . 

090clusions: We; reported the first i.solation and .oMfacMrjzationof a 01<1El< fr;o!n E. 
hlstolytica. Thee.nzyme was shown to be a choline-specifi c kinqse and confirmed to be 
~xpressed by E. 'his~olytfca. This enzyme is currently being further studied to 
hh'hr.,"'t,.... ... i.",.... itf'" h _T 
~n e n C£v(Ct I Z::V I""[V-..:.,t 
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COlVIPARISON OF E1\'TAJlOEBA HISTOLYTICA PROTEIN PROFILES FRO::\i T\VO 
DIFFERENT PREPAR'HIONS 

Lim Boon HuatI, Tan Zi Nillg\ Wong Weng Kin:!, Foo Phia1v Choug1 and Rlti.lmah Noordi.ll! 

lSchooJ of Health Sciences, Untllorsili SaillS Malaysia, ,'Y[alaysia 
21l1stilute/or Research ill JJo/.eculm' kfedicine; Ulliversitt Sailln\i.l!iaysta, Malaysia 

Entamoeoa histolytica is an enteric protozoan that causes intestinal amoebiasis, which may manifests 
into the £1tal amoebic liver abscess (ALA) ifleft untreated. Previous shldies repOlted that membrane­
bOll1ld proteim of the parasite could be antige.nic and play important role ill diagnosis. However, some. 
other amoeba species might share similar membrane-bOlUld proteins. Thus,. to increase the specificity 
of d.iagnosis, membrane-bound proteins can be removed by ether. The aim of this study is to compare 
the protein ·profiles of c11lde soluble antigen (eSA) ancl ether extract antigen (EEA) of E. histolynca. 
Firstly, 10 x 106 troptlOZottes were used to prepare either eSA or EEA,. eSA was done by sonication 
tedulique ·while EEA was prepared by adding e.ther to lX PBS suspended trophozoites. and the 
supematallt was. collected rifter· removing the organic phase. Proteiri cOllcentratiOils were· dei.emiilled 
and both eSA and. EEA protein profiles were compared by !1.ltlllrng 12% SDS-PAGE. Sevej'al protein 
bands such as "-40kDa and ~32kDa aot found in EEA protein profile were probably located 111 tlle 
plasma membrane. It is interesting to note timt both the antigen preparation tedmiqlJeS sho·wed a few 
proruinellt. protein bands such as ~'160kDa, ~45kDa and ·~38kDa. Future stud), will focus on the 
antigenicities oft.hese proteins. 
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PREVALENCE OF TOXOPLASMA GONDII ANTIBODIES I~ WOMKN IN TRIPOLI­
LIBYA 

El-Gmnati fu\'Il, El Naas AS!, Rashed .:-\;\,11 alld Elsaid IVEVL\.2 

lDG'pai·tmen"t of Parasitology, Faculty oj Vele1inGl}' Medicine; Alfoteh T.Ji.lirersity, PO. Box: 13663 
2Departmeut ofParasito!gy, FaCIlity ofi'vledical technology, A.lftlteh Universiiy, p.o. Box: 13663 

TIns study cR111ed out to deter~l1ine tile sero-prevalence ·bf Toxoplasma gOlidii antibodi.es in \VOnl€)Jl . .. 
A total of 240 samples of sera f01111 the Obstelric qyo.a out pat ient clinic. The s~ro-positive were 131 
out of 240 women (54.58 %). Among the age group 19-28 year the sera-positive 55 (48.25%) out of 
114, comparing to the age group 29-38 year and age group 39-48 year were 62 (60.19%) out 103, 14 
(nO 1<7%1 nllt nf?~ ,·p<:t)pdiwlv but statisticaaly no significance according to age. Also fouud that 
the women whom are seroposlflve au 113 no us ory 0 con lie 1 

whom are seropositive and have history of contact with cats were (57 .4%), statistical no significance 
. e ence een 51:'".1·0 1 , "" v . c ..,.i~2() ~"t:dil!g ,,,i . <;.ide e 

at different part of Tripoli- ·by~ 
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RECOGl'.'ITION OF .POTEI't"TIAL A?ffIGENIC PROTEINS FOR DIAGNOSIS OF 
MfOEBIC LWERABSCESS U&1NG TWO DIFFERENT A,,'!TIGEN PREl'AR.-\TIONS 

jSC(10a!~o! HfNIiJh Sdim:clls. U~l~,ryl'! iti SaulS l!£GIGJi~ja. 1~fG;aJ"5ia 
~~~.riit!it(J ftli'" R2'S:lN1rili in JIoJo:cufm' !lfedici'n.fJ ... Uy:jr;Qrsiri Sair.;s MaJq},sia" l'!aJaJsia 

_i'J.Jllo:eb'c: :liver ~b~"",>s (ALA) iJ the mDot common CliniC3! Ul3",fest:ili<ms 01 i!illa"bi",; • • " humm 
nused by an eu~eri~ PT{)Iozom, EnmmolSbl1 hisrotvticG. Thi"r.;.Ei!=ded rusease A"£ claimed about· 

100,000 1iv2'; ami inflicted =y morE! .annually. Indired ~~eJ:gghrti.ll3tio:l. a!:,""~y (lliP,-), CEliognosi 
.3} Amoebiasis (Da.de B ~;ng Maiburg GmbH, GEl1nar.y);Is fre¥ently USEd in dj~gn<lsis of -,UA, buf 
it is ClJstly aud nuLroit"ble to "bell9.!!.l in m·= 5cLeEIring of m,,-asivee =sbiasi2, 1' 3rti~ubrly ill aillemic· 
d~r.'~l"pin:s ID.tial!ls. Thus,. ilie ,objedi",ee cf this shady :n!; t+lieutify pot"lllial aJiti!;eme-proteiu:J !I'o.!ll E •. 
hlsto~'tica nudEs()ltible .:m1igru (CSA) amLether ezlraf:\ :lll~gE"S (EE.<\) fO~'1 the diagnosis <Jf ALA. 
by mlUg -";>cp"'-mlent;illy mfecfed ham5ter !3E!UUl:!. ~aEllple'!:. \Thirty Goldeu Synan. ha!llne,:~ Were <!<o:cli 
IUoQcllbiecJ: wilh 1 :! 106 of.E. hi"roZlmca !rophe.roite. to pr,:>dttee ALA. m-cli aruma!!.>'?.!> sJotlifiC<!<i 
wili!! 3:;:: Dve. do,,= of pentob;u'b't.l and the. ";;:Hlia"-JlOJllc.t'lll:edb~C'[ld "ample w~s ·c.oU.ec[ecl t<> ost .. in the 
sernm. The CSA "Was p repared ,.i" 50mcau<m of tropoozni;\"s ",lri1~ the EEA. Wa:3 p.-ep2H,d by soIubilizIDg 
the trophozoite; using; ether. Protein c.o!l.ce.utra:!:ion~ from both antigen ple.p;u .. 1io.ID \.-ere then 
detelTh-in~d US""§: Bio-oRad k;5aj~ SUbSEtJ:1l!:Iltly, Wl:!;tem. bioI ;nralysl& ·on born. eSA :>:nu EEA based 
-Inl tb;~ h;;:m:;tBr ALA S€= sanIl"les revealed th.t thl? =7{1J:D" :as ;a potentially Important 3!1iligen for 
diag!l<lcis ·of k",!~.:teI: ALlL in c.oudusicn, thi;; a",{ig!fuie pr.~I"m se~ thee "uge· for :Rullie, study in the 
diagrromsc.fhuman ALA. 
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P'ROGRAMME SCHEDULE 

~rellmlnl;lry Day (11 th March 2011-Fric,lay) 
1800 - 2300 Arrival of PartiCipants and RegistratiOn 

Reception Dinner 

Oay1 (12th March 2011-Saturday) 
Opening Coremony, Plenary Talk, PosterPtesentatjon, Career Talk, Career and 
Rese't3rch Pathway Exhibftion, 1300kfafr and Forum 
0600 -0700 Subuh Prayer 
0730 - 0830 Breakfast 

,Participant R~g istrGltion 

08'9'0 .,.,0900 OpenIng Ceremony 
Arrival of participants end students 
Arrival Of GueMs 
,Arrival of Deah, Kulliyyah oTSdence, IlUM, 
Y Bhg, Prof Or. KamarUziart1an YUnI)S 

<Arrlv~1 of Depwty Rector (Academic & P-Ianning) I!UM, 
Y.13hg. prof. Data' Dr. Md. Tahir Azhar 
Arrival of Deputy Secretary General (Policy), 
Ministry of SCience,rechnology and Innovation, 
Y, Bhg, DatcY Dr. Sharifah Zarah Syed Ahmad 

090'0 ""' 0940, Welcoming Rerna,rks 
National Athem (Negaraku) and IIUM Song 
boa and Quranic .Recitation 

0920 - 0930 Welcoming Speech by Programme.G.irector,MySympBios 2011, 
Brb. Mohamed Hafizi Abu Baker 

0930 - 0945 Sp-eecll by Deputy Rector (Academic & Planning), IIUM, 
Y Bhg, Prof O~llo' Dr. Md, Tah ir Azhar 

:0945 ~ i 005 Officiating Speech by Deputy Secretary General (Policy), MOSTI 
y.;iih.~:' Hato' Or. Sharifah Zarah SyedAhmad'· 

1005 - 1025 l.'auhchi~g on "Malaysian Symposium on Biomedical Science 2011" 
Gimmick and Multimedia Presentation 

i 025 ,i' 1Q45 SoGv8QJrs PrElsentatibn ' 
1045 -::_1190 Re(resQment:fo'rwi~ and VIPs .. , ' , 
1100 - 1300 , Plen~ry Talk by Prof. Dr. Syed Mohsin Sqhil Jamalu!lail, 

Pean ,bf Research for Biomedical and Health Science PI;;ttfoiTtl; V$M 
Title; 'The Influences of Biomedical Science Area toward Research in .... . - .. " , . 

Malaysia" 

Malaysian Symposium on Biomedical Science 2011 ' .i 



PROGRAMME SCHEDULE 

1300 --- 1400 Lunch and Zuhr Prayer 
1400 - 1630 Final Year Project Competition 

Poster Presentation 
Career and Research Pathway Exhibition 
Bookfair 
Career Talk 1 "Bioelhics in Biomedical Research" 
Career Talk 2 "Career In Biomedical Research: The Challenge & Reward" 
Career Talk 3 "Career in NIOSH: The Challenge & Reality" 

1630 - 1700 Tea-break 
' 1700 - 1900 Forum on "Biomedical Science: Past, Present and Future; Finding a 

Bridge" 
1900 Disperse 
2100 - 2300 BBQ Dinner , ; 

2300 Disperse 

pay 2 (13th March Z011-8unday) 
Ora! and Poster Presentation, Career and'Research Pathway Exhibitiofl. Bookfair. 
Keynote Sessions and Closing Ceremony 
_ 0600 - 0700 Subuh Prayer 
~ 1)700 - 0830 Arrival of Participants 

Briefing 
Breakfast 

{J900 - 1230 Talk by Keynote Speakers 
Microbiology, Immunology and Cell Biology: 

Assoc. Prof. Dr. Mohammad Tariqur Rahman 
Pharmacology, Toxicology and Biochemistry: 
Prof. Dr, Mohammad b, Osman 
Career and Research Pathway Exhibition 
Bookfair 
Final Year Project Competition 
Oral Presentation Session 1 
Poster Presentation 

1230 ~ 1400 Lunch 
Zuhr Prayer 

~i~" 

~
':h"11 

Malaysian Symposium on Biomedical Science 2011 It~ ;1.t~J 
&.::;.1:.., JU 



PROGRAMME SCHEDULE 

1400 - 1630 Talk by Keynote Speakers 
Anatomy and Physiology: Asst. prof Or Munfrah Sha'ban 
Molecular Bioro[W and Bio1nformatics: 
Assoc. Prof. Dr. Shaharum Shamsuddin 
Career and Research Pathway Exhibition 
Bookfair 
Final Year Project Competition 
Oral Presentation Session 2 

:1630 - 1700 Refreshment 
'Asr Prayer 

'j 700 - 1800 CloSing Ceremony 
Arrival of Parl'icipants 
Al1'lval of Guests 
Arrival of Chairman, Malaysian Symposium on Biomedical Science 2011 , . 
Madam Norazsida Ramli 
•.• I ' 

Arrival of Dean, KuHiyyah of Science, 
l[lte.ttfationallslC)mic UniVersity Malaysia 
Pro~ Dr KamaruzzamaH Yunus. 

T800 - 1820 .Closing Remarks 
National Anthem (Negaraku) & lIUMSong 

1820""'7 1825 Speech by Chairman, MySympBios 2011, 

Madam Norazsida Ramli 
1,825 - 1835 ClOSing Speech by Dean, Kulliyyah of Science , IlUM, . 

Prof. Or, Kamar..uzzamEif!. Yunus 
t 8.35 - 1900 Presentation of MySympBios 2011 Awards (bral and Poster) 

Presentation of Participants Certificates 
Announcing the next host for Malaysia!"'l Symposium on Biomedical 

. Sciell ~$ 2012 
'190CJ. --'1920 Recitatiqri.of Du'a 

Closing Remarks 
Group PI~otography Session 

192.0 ,-.2000 Dispers'e 
. C "; Magh'rib Prayer 

2.0.00 - 2030 Dinner 

2030 - 2200 Particlpant$ check out 
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Potentially important antigen of 
, ~moeba histolytica fol' diagnosis of 

~:' amoebic liver abscess: An animal 
. . model 

Lim Boon Huat1, Aziah Ismail2, Siti 
Shafiqah Anaqi Azham' 

:. '&-'10of of Health SCiences1
, Institute for 

Molecular medicine2• 

University Sains Malaysia 

Emamoeba histo/yt/ca is a causative 
¥ nt of amoebiasis, Most of the 
.i't.fections are asymptomatic while others 
1Cnge from dysentery to a,moebicliver 
l~ess (ALA), whiGh Is potentially fatal. 
."The commercially ,available indirect 

rreemagglutination assay (I HA) is the 

~:PJffimon detection method for ALA The 
1:ass~Y is expensive: thus is ~ot sUit,able for' 
i USe In poor endemic countnes. This study 
I 

lamed to identify potentially important 
"Bfltigen(s) of E. histolytioa. based on the 
•• ~.LA-positive serum samples of Golden 
Syrian hamsters, The crude soluble 
.antigen (CSA) of E. h/stolytica was 

I prepared from aXenic culture of 'the 
amoeba strain, After that. SDS~PAGE 

~ protein profiling was performed. followed 
) by Western blot 'analysis, Thirty-two 
" infected harnster serum samples and '7 

healthy hamster serum samples were 
used as the primary antibody, and 
Tris-buffered saline (TBS) was used as 
me negative control. Anti-hamster 
antibody was used as the secondary 
antibody and tetramethylbenzene (TMB) 

·was used as the detection reagent. The 
molecular weight of antigenic protein 

bands were pnalyzed by lIsing gel pro 
analyzer, The results showed severa l 

anttgeriic ban.ds With dlffereht molecular 
wei'ghts ranging from 70 kOa to 130 kDa. 
The 97 kDa protein band Sbowed a 
sensitivity and specificity of 91 % and 
100% respectively. In conclusion, the 

protein band was found to be potentially 

important for detection of ALA in human. 

Keywords: Erltamoeba histolytica. 
Diagnosis and Amoebic liver abscess, 

Genetic Pofymorphisms Of The Inflam­
matory Bowel Disease 5 (lBD$) And 

Interleukin-23 Receptor (IL23R) Genes 

hi Malcwsian Crahn's Disease Patients 

. Chua Kek Heng. Lian Lay Hoang, Sathya 
Narayanan AlL Patmanathan 

Department of Molecular Medjcine, 
University of Malaya 

There are strong evidences that support 
the role of genetic factors in the, 
susceptibility of individuals to infiamli1story 

bowel disease (IBD), especially Grohn's 
disease (CD), Many CD susceptibility loci 
have been reported by huge genome-wide 
linkage-analyses and tneta-analyses, i.e .. 
inflammatory bowel disease 5 (IBD5) 
locus. DLG5. intel-leukin-23 re~eplor 

(IL23R). and autophagy-related ~16~l ik8 1 
(ATG16L). This study aimed to investigate 
the possible association of CD with IBD5 
gene variants (IGR2198a_1 and 
IGR2096a_1 ) and IL23R gene variant 
(rs1 004819) in the Malaysian population, 
Blood samples from 80 patients 
diagnosed with CD and lOO controls were 
collected from the University Malaya 

Medical Centre (UMMC). DNAs were 
extracted and analysed by polymerase 
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----40 ABSTRACT 

21 Serodiagnosis of amoebiasis remains the preferred method for diagnosis of ALA. 

22 However, the commercially avai lable kits are problematic in endemic areas due to the 

23 persistent high background antibody titers. Human serum samples (n=:38) from patients 

24 with amoebic liver abscess (ALA) who live in endemic areas were collected from 

25 Hospital Universiti Sains Malaysia during the period of 2008-2010. Western blot analysis 

26 using excretory-secretory antigen (ESA) collected from axenically grown E. histolytica 

27 were probed with the above serum samples. Seven antigenic proteins of ESA with 

28 varying reactivities were identified i. e. 152 kDa, 131 kDa, 123 kDa, 110 kDa, 100 kDa, 

29 82 kDa and 76 kDa. However, only 152 kDa and lIn kDa proteins showed sensitivities 

30 above 80 % in the Western blot analysis. All the antigenic proteins showed undetectable 

31 cross-reactivity when probed with healthy human serum samples (n=3 0) and serum 

32 samples from other infections (n=33). From the MALDI-TOF-TOF analysis, the proteins 

33 were identified as heavy subunit of E. histolytica lectin and E. histolytica pyruvate 

34 phosphate dikinase, respectively. Use of the E. histolytica lectin for diagnosis of ALA has 

35 been well reported by researchers and is being used in commercialized kits . However, 

36 this is the first repOli on the potential use of pyruvate phosphate dikinase for diagnosis of 

37 ALA, thus this molecule merits further evaluation on its diagnostic value using a larger 

38 panel of serum samples. 

39 
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41 

INTRODUCTION 

42 Amoebiasis is caused by the enteric protozoan Entamoeba histolytica, which 

43 affects 50 million of the world population and leads to 100,000 fatal cases annually (l 7, 

44 18). Amoebic liver abscess (ALA) is the most common clinical manifestation of 

45 extraintestinal amoebiasis. It is due to the haematogenous spread of the E. histoly tica 

46 trophozoites from intestine to liver through the portal vein. Patients with ALA present 

47 with hepatomegaly , right upper quadrant pain, tendemess of the liver: fever, jaundice and 

48 nausea. It may lead to fatal outcome if early diagnosis and treatment are not sought (1 , 

49 10). 

50 

51 . Diagnosis of ALA is often initiated with radiology imaging to examme the 

52 presence of abscess in the liver. If indicated, aspiration of the sample is performed for 

53 culture, DNA detection and/or antigen detection. Absence of bacteria growth in the 

54 abscess culture could rule out the possibility of pyogenic liver abscess cases. The 

55 definitive diagnosis of ALA is by microscopic observation of trophozoites in the abscess 

56 fluid, but the sensitivity of microscopic examination is low as the trophozoites are easily 

57 disintegrated and most of them res ide at the peripheral margin of the abscess. 

58 Nevertheless, it is unethical to perform abscess aspirate close to the peripheral margin of 

59 abscess, as this may damage the healthy liver tissues. Many reports showed that DNA 

60 and antigen detection-based methods perfonned on the abscess sample e.g. PCR, real-

61 time PCR, Techlab E. histolytica II antigen detection ELISA, gave high sensitivity (4, 9, 

62 16). 

63 
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65 Whenever abscess aspiration cannot be performed due to small abscess size or 

66 bad condition of the patient, serological test becomes the preferred choice for diagnosis. 

67 The available antigen detection tests such as Techlab E. histolytica II ELISA, which 

68 detects E. histolytica lectin antigen, can be used for diagnosis of acute ALA patient who 

69 have not received treatment (21). However often patients who are admitted to the hospital 

70 with liver abscess have received treatment prior to investigation for ALA, which 

71 significantly reduces the sensitivity of the antigen detection test. Thus antibody detection 

72 is currently the most common serological test used to detect ALA, either by indirect 

73 haemagglutination assay (IHA) or ELISA. However, these tests mostly use amoebic 

74 lysate antigen, and are problematic for diagnosis in endemic area where the background 

75 anti-amoebic antibody titer is high. Thus in endemic areas, low specificities of these tests 

76 were repOlied with the low cut-off values as suggested by the manufacturer (20, 22) . 

77 

78 Comparison of crude soluble antigen (CSA) with excretory secretory antigen 

79 (ESA) of E. histolytica have been shown to demonstrate higher positive detection rate 

80 when tested with sera of patients with acute amoebic dysentery and asymptomatic cysts 

81 passer, and equal sensitivity for diagnosis of ALA (8, 13). Therefore, in our quest to 

82 identify new markers to improve the serodiagnosis of ALA, ESA of E. histolytica was 

83 produced and analysed by SDS-PAGE, two-dimensional electrophoresis (2-DE) and 

84 Western blot. The identities of the potential candidates were then identified by mass-

85 spectrometry. 

86 
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88 

MATERIALS AND METHODS 

89 Maintenance of E. histolytica trophozoites. Axenic strain E. histolytica 

90 trophozoites HM1 :IMSS was hermetically cultured in TYI-S-33 medium supplemented 

91 with 12.5 % bovine serum (Invitrogen, New Zealand) and IX Diamond vitamin Tween-

92 80 (Sigma, USA) at 36°C. The medium was changed every 48-72 hours (2). 

93 

94 Collection and preparation of ESA. Mass culture of E. histolytica trophozoites 

95 were collected at log phase and washed 3X with RMPI supplemented with 0.1 % L-

96 cysteine and 0.02 % ascorbic acid (RPMI-C&A) with centrifugation at 22 x g for 2 min, 

97 RT. Subsequently, the cell density was determined via trypan blue exclusion method. 

98 Trophozoites were seeded into culture tube containing 80 % filled RMPI-C&A medium 

99 with cell density of 0.8 x 106 cells per mL and incubated at 36°C for 6 hours . Upon 

100 completion, culture tubes were subjected to centrifugation at 22 x g for 2 min at 4 DC. 

101 The supernatant in the culture tubes were collected and mixed with 0.5 M iodoacetamide 

102 to a final concentration of 1 mM. Next, the supernatant was again subjected to 

103 centrifugation at 10, 000 x g for 5 min at 4 DC and filtered through 0.2 Ilm membrane. 

104 Subsequently, ESA in the supernatant was concentrated 1000X using U-Tube 

105 concentrator with MWCO of 10 kDa. Cocktail protease inhibitor (Roche Diagnostic, 

106 Germany) was then added to the concentrated ESA. The protein concentration of the ESA 

107 was estimated using Bradford protein assay (8, 13, 19). 

108 
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-~ro-9 Serum samples and ethical approval. Serum samples in the current study were 

110 collected from Hospital Universiti Sains Malaysia during the period of 2008-2010. The 

111 procedures of collecting and handling the serum samples were approved by USM Human 

112 Ethical Committee (Ref. No.: USMKKIPPP/JEPem[213.3 (1 0)]). Human serum samples 

113 included in this study were divided into four groups: (i) Group A: human ALA serum 

114 samples (n=24) with consistent clinical symptoms (i.e. fever, abdominal/right hepatic 

115 chest pain, hepatomegaly, and jaundice) and radiological image, and IHA positive results; 

116 (ii) Group B: human ALA serum samples (n=14) from patients whose abscess were 

117 positive by real-time PCR for E. histolytica DNA and negative by bacterial culture; (iii) 

118 Group C: healthy blood donor serum samples which were negative by IHA (n=30); (iv) 

119 Group D: serum samples from patients with other infections (n=33) i.e. salmonellosis 

120 (n=5), shigellosis (n= l), Escherichia coli septicaemia (n=2) , Staphylococcus spp. 

121 septicaemia (n=2), H pylori (n=6), pyogenic liver abscess (n=4), Stenotrophomonas 

122 maltophilia septicaemia (n= l), Enteropathogenic Escherichia coli (n=1), Ascaris 

123 lumbricoides (n=l), Klebsiella pneumoniae (n= l) and toxoplasmosis (n=9). These sera 

124 were negative by IHA for amoebiasis. 

125 

126 SDS-PAGE. Protein samples were electrophoretically separated via SDS-PAGE 

127 using Bio-Rad Mini Protean III Electrophoresis Cell and Protean® II xi Cell according to 

128 Laemmli (7) protocol with modifications. Prior to SDS-PAGE, ESA was mixed with 2X 

129 Laemmli sample buffer and boiled for 5 min. Subsequently, it was separated using 6% 

130 SDS-PAGE gel, at constant current of 25 mA per gel for about 1 h. 

131 
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132 Western blotting. Upon completion of SDS-PAGE, proteins in the gel was 

133 electrophoretically transfened onto a 0.45 !lm nitrocellulose membrane (NCP) using 

134 semi-dry transblot (Bio Rad, USA) at a constant voltage of 15 V for 30 min. The NCP 

135 was blocked for Ihr at RT with 5 % skim milk prepared in 10 mM Tris buffered saline, 

136 pH 7.2 (TBS). Subsequently, the NCP was washed (3 x 5 min) with TBS containing 0.1 

137 % Tween-20 (TBS-T). Then, the NCP was cut into multiple strips and incubated with 

138 human sera at dilution of 1:200 (in TB S-T) for 2 hours at RT. The NCP strips were then 

139 washed three times with TBS-T, and then incubated with monoclonal mouse anti-human 

140 IgG conjugated with horseradish peroxides (HRP) at dilution of 1 :6000 for 1 hr. 

141 Subsequently, the NCP strips were again washed (3 x 5 min) with TBS-T. Western blot 

142 substrates i.e. enhanced chemiluminescence (ECL) blotting reagent (Roche diagnostics, 

143 Germany) or tetramethylbenzidine (TMB) substrate for membrane (Sigma, USA) were 

144 usedas substrates. The Western blot signal was captured using camera (Lumix, 

145 Germany). 

146 
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147 2-DE and Western blot. Selected protein bands which showed potential 

148 diagnostic value were further analysed using 2-DE to ensure that the bands were well-

149 separated. OFF GEL fractionator 3100 (Agilent Technologies, Germany) was used to 

150 separate the proteins by isoelectric points (pI) followed by SDS-PAGE and Western blot. 

151 Agilent OFFGEL Kit pH 3-10 with a 12-well setup frame was used. Sample was 

152 prepared by mixing 1600 fll of the ready stock solution (1.25X) with 400 fll of the sample 

153 with total protein amount of 2 mg and then gently vortexed. FOliy microliter of IPG strip 

154 rehydration buffer was added into each well to swell the gel for 15 minutes. Wetted 

155 electrode pads were placed at the cathode- and anode-ends of the IPG strip gel surface. 

156 After re-swelling of the gel, 150 flL of protein sample was loaded into each well. Ten 

157 microliter of rehydration buffer was reapplied onto the electrode pads at each of the IPG 

158 gel ends. Cover fluid (mineral oil) was pipetted onto the gel strip ends. Subsequently, the 

159 sample was focused with a maximum power of200 mW, maximum current of 50 rnA and 

160 typical voltages ranging from 500 to 4500 V until 50 kVh was reached after 24 h. Upon 

161 completion, each of the twelve fractionated ESA samples were separately mixed with 5X 

162 Laemmli sample buffer without boiling and electrophoretically separated via SDS-

163 PAGE.Western blot was performed using pooled and individual human serum samples to 

164 identify the selected antigenic proteins. 

165 

166 Mass spectrometry analysis & protein Identification. The selected proteins 

167 were excised from 2D-SDS-PAGE gel and sent for MALDI-TOF-TOF (4800) analysis at 

168 Proteomic Laboratory Service Center, Australia, and searched with Swiss-Prot protein 

169 database . 
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171 

RESULTS 

172 IgG blots of ESA. IgG blots of ESA probed with human ALA serum samples 

173 from Group A showed seven antigenic bands with consistent reactivities (Fig.1). Besides, 

174 these antigenic proteins were also similar with the bands present in the IgG blots probed 

175 with human ALA serum samples from Group B (Fig. 2). However, mean sensitivities of 

176 the bands to detect ALA vary from 16 % to 84 %. Only two of the antigenic bands i.e. 

177 152 lilla and 110 lilla showed high sensitivities of about 80 % in both Groups A and B 

178 sera (Table 1) . Neither of these two antigenic bands showed reactivity in IgG blots 

179 probed with serum samples from Groups C and D, thus showing 100 % specificity. 

180 

181 2-DE Western blot and protein identification. IgG blot of 12 ESA fractions 

182 with pooled serum sample revealed that the 152 ld)a and 110 ld)a proteins were located 

183 in Fraction 5 (pI : 5.33-5.91) and Fraction 6 (PI : 5.91 -6.5), respectively (Fig. 3). Further 

184 IgG blot analysis of these ESA fractions with individual serum samples (n=5) confirmed 

185 the location of these antigenic proteins (Fig. 4) . These protein bands were excised and 

186 sent for MALDI-TOF-TOF analysis. According to Mascot search result from MSDB 

187 search engine, the 152 lilla protein matched with E. histoly tica lectin protein (C4LTMO) 

188 with the protein score of 273 . A score >55 indicates identity or extensive homology at a 

189 significant level (p < 0.05). Seven peptides matched to the Gai/GalNAc lectin heavy 

190 subunit. The 110 lilla protein matched with pyruvate phosphate dikinase (EHC009530) 

191 with the protein score of 544, with nine matched peptides . 

192 
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-1-93 DISCUSSION 

194 Current diagnosis of ALA still depends on the results of clinical manifestations, 

195 radiology imaging and laboratory tests, since stool examination is inapplicable for 

196 diagnosis of extraintestinal amoebiasis. Detection of E. histolytica-specific DNA and 

197 antigen in the aspirated abscess are more sensitive and specific, as compared to 

198 microscopic examination of live trophozoites. However, in most settings when abscess 

199 aspiration cannot be perfol1TIed, serological test is the alternative laboratory method for 

200 diagnosis of ALA. Besides being relatively less invasive, it is also less technical 

201 demanding and thus is routinely used in most diagnostic laboratories. 

202 

203 E. histolytica ESA contains proteins shed from trophozoites during active 

204 multiplication and metabolites released by trophozoites during incubation in RPMI-C&A. 

205 Although great care was taken to produce good quality ESA, there were probably still 

206 some partial proteins released from lysed trophozoites.In this study, the ESA antigenic 

207 bands that ranged from 97.2-158 l<Da consistently showed reactivities when incubated 

208 with human ALA serum samples (n=7). Analysis of the IgG blots showed that 152 l<Da 

209 and 110 l<Da proteins had higher association with serum samples from patients w ith 

210 PCR-positive abscess (93 % and 86 %) as compared to serum samples from patients with 

211 unknown PCR results (both 79 %). Besides, the sensitivity of both 152 kDa and 110 l<Da 

212 were similar, i.e. 84 % and 82 %, respectively . Both antigens showed high specificity as 

213 there were undetectable reactivities in the IgG blot of ESA probed with serum samples 

214 from normal individuals and those with other infections. 

215 
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216 The protein components of ESA in the CUlTent study were different from those 

217 reported by Sengupta et al.(13). In the latter study, the ESA proteins ranged between 200-

218 20 kDa, with predominant protein bands below 66 lilla (e. g. 45 lilla and 29 kDa), while 

219 the high molecular weight proteins (> 100 lilla) were faint. This may be due to the 

220 differences in antigen preparations. The ESA in this study was concentrated 1000X 

221 instead of 10X to enrich the low abundant proteins. In addition, to enhance the 

222 reproducibility of ESA, protein-free defined RPMI-C&A was used in this study, instead 

223 of serum- and vitamin-free TYI-S-33. Besides, iodoacetamide was added to the RPMI-

224 C&A containing the ESA upon its collection, in order to protect the protein from 

225 degradation by proteases (3 , 11 , 13). 

226 

227 2-DE protein separation via Agilent 3100 OFF GEL Fractionator followed by 

228 SDS-PAGE allowed only the selected ESA fractions to be tested with serum samples. 

229 The protein bands excised from the 2-DE gels were well-separated, thus avoiding the 

230 presence of multiple proteins in each band. In this study, the 152 kDa protein was 

23 1 identified as E. histolytica lectin protein, which has been reported to be sensitive for 

232 diagnosis of invasive amoebiasis (5, 6). Specific monoclonal antibody against this protein 

233 has been used for antigen detection test in TechLab Entamoeba histolytica II kit 

234 (TechLab Inc, USA). The 110 lilla protein, identified as the E. histolytica pyruvate 

235 phosphate dikinase, was also found to show similar high sensitivity for diagnosis of ALA. 

236 This protein was reported to be a key enzyme in the anaerobic metabolism via 

237 pyrophosphate dependent glycolysis, and has no counterpati with proteins in human 

238 metabolism(12). Molecular modeling of this enzyme had been reported, and specific 
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_-2-3g - inhibitors-to- it-for-therapeutic purpose have been studied (15). The protein sequence of 

240 pyruvate phosphate dikinase showed high similarity with a closely related pathogenic 

241 intestinal anaerobic protozoa i.e. Giardia lamblia; this suggests the possibility of 

242 producing specific antibody for simultaneous detection of both species, as well as for 

243 differential detection (14) . To date, there is no report on the application of pyruvate 

244 phosphate kinase for diagnosis of amoebiasis. Further studies on this protein will be 

245 performed, which include production of the recombinant form of the protein and testing 

246 with a larger panel of serum samples. 

247 
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6 Lane 1: TBS; Lane 2: pooled ALA serum sample (positive control); Lane 3: pooled IRA 

7 negative serum sample (Group D); Lanes 4-10: individual ALA serum samples from 

8 Group B. 

1 



TaOle1-- Sensitivity and specificity of antigenic bands ofESA from IgG blots 

Antigenic Human ALA Human ALA Sensitivity, % Specificity, % 
band, kDa serum samples, serum samples, Mean (A,B) Mean (C,D) 

Group A, % GroupB, % [n = 38] [11 = 63] 
[n=24] [n=14] 

152 79 93 84 100 
131 46 43 45 100 
123 17 14 16 100 

110 79 86 82 100 

100 21 14 18 100 
82 38 43 39 100 

76 38 43 39 100 
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4 samples. H+: pooled positive ALA serum sample from Group B; H-: pooled JEA 
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Ohjective: To compare the efficacy of three different ti ssne stains, namely haematoxylin I 

eos in (H&E}, periodic-acid Schiff (PAS) and immunohistochemical (IHC) stains for de tect 
of Ent(LnlOeba histolytica (E. histoirtical trophozoites in abscessed liver ti ssues of hams 
Methods: Amoebic liver abscess was experimentally induced in a hamster by injecting I X 

of axenic ally cultured virulent E. histolJ1.ica trophozoites (HM J-IMSS Sb·aillJ into the portal VI 

After a week post-inoculation, the hams ter was sacrificed and the liver tissue sections II' 

stained with H&E, PAS and lHC stains to detect the amoebic trophozoite. Results: The th 
stains revealed tissue necrosis and amoebic trophozoites, but with varying clarity. H&E and I 
stained the trophozoites pink and magenta, respectively, however it was diffi cult to differenti 
the stained trophozoites from the macrophages because of their similarity in size and morpholc 
On the other hand, THC s ta in revealed distinct brown appearance of the trophozoites in 
infected liver tissues. Cunclusions : It can be concluded that out of the tluee stains, IHC is 
best [or iden tification of E. hislalytica trophozoites in tissue sections. 

L Iniroauctinn 

Amoebic liver abscess (ALA) is the most common clinical 

presentalion of extraintes tinal infection of Ihe intestinal 

protozoon, Entamoeba histolytica (E. h istolytica). This 

illness is prevalen t worldwide and endemic in tropical 

coun tries such as India, Bangladesh, tropical African 

countri es, some areas in Brazil and Mexico, China and 

South- east Asia. Although less than 1% of patients infected 

with E. hislolytica develop ALA, this still represents an 

alarming number. The ailment is easily acquired in poor 

sanitation area, via ingestion of infective E. histolytica cysts 

present in contaminated hands, food or water. Interestingly, 
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the incidence rate is also increasingly reporled in no 

endemic and developed co untri es such as USA a 

European countries because of the ease of world travel a 

immigration of people from endemic areas[I-31. 

Pathogenesis of ALA is known to be very complicat( 

It develops through the hematological dissemination 

the pathogenic trophozoites into liver via the tributaries 

portal vein after invasion of colonic mucosa, resulting in I 

formation of solitaIY or multiple abscesses regularly fou 

in the right liver lobe[4J. The common virulence fact( 

involved include GaliGalNAc spec ifi c lectin, cystei 

proteinases, amoebapores and lipophosphopeptidoglyc 
molecu l es[5,6J. In the formation of ALA, the gene] 

sequence of morphological changes in liver tissues invoh 

acute inflammation where the acute cellular infiltration 

composed of polymorphonuclear leukocytes which SUlTOU 

the centrally located amoebas, then progress to granulo 

formati on after the leukocytes were being replaced 

mac rophages and epithelioid cells and subsequen 



followed by extensive necrosis with fused granulomas[7-91. 

Several kinds of laboratory animal models have reportedly 

been used to study th e formation of ALA ._S~c_e 1950s, 

inoculation routes such as direct intrahepatic, intracaecal, 

intraperitoneal and intraportal were performed to induce 

ALA in hamster, mouse and gerbil. Cune.ntly, the intraportal 

injection of E. histolytica trophozoites in hamster has been 

widely used to pr~duce ALA[9,lQ] and this technique is 

adopted in the present study. 

A good staining method is pertinent in the pathogenesis 

study on ALA. An excellent stain facilitates visualization 

of th e morphological changes in" li ver tiss ues and also 

differentiates the amoebas against surrounding cells such 

as hepatocytes, macrophages and other cell types[l lJ. The 

staining techniques reportedly used are haematoxylin and . 

eosin (H&E), periodic-acid Schiff (PAS) and immunostaining. 

However, comparison of the efficiency of these staining 

methods in detecting amoebas has not b~en reported. Thus, 

this s tudy was aimed to compare the efficacy of H&E, PAS 

and immunohistoc;hemical (IHC) stains for detection cif E. 
histolytim h'ophozoites in liver tissue of hamster with ALA. 

2. Ma terials and methods 

2. J. iJ""e/I.ljilllt·nl o/ALA in experimenlafiy induced hamster 

ALA was induced in a Syrian golden hamster as described 

by Olivos-Garcia and Weber et aU12,13J. Briefly, 1 x 10' of 

axenically cultured virulent strain E. histolytica trophozoites 

(HM1-IMSS) was suspended in 0.2 mL phosphate buffer 

saline (PBS) and then inoculated into the portal vein of an 

anes thetized male hamster. After one week post-inoculation, 

th e animal was sacrificed with a three-time overdose 

of pentobarbital. Immediately after th e animal became 

unconscio us, cardiac puncture was performed Lo collec t 

the blood, then transfelTed into a sterile 1.5 mL microfuge 

tub e and allowed to clot. Tbe ·hamster serum containing 

poly clonal antibody against E .. his(.olytica was Ll,1en s tored 

at -20 'C until us·ed . The liver was removed aseptically, 

fo llowed by fixation in 10% formalin. The same procedures 

were p erform ed in the control healthy hams ter, except 

that th e inj ection fluid compri sed 0.2 1111. 1)8S. The an imal 

ex perim entation was approved by USM Animal Research 

Ethics Committee [No. Animal Ethics Approval: USM/Animal 

Ethi cs Approvall2ooS/(40)(129)]. 

BoLh infected and healthy formalin-fixed livers were 

cut into small pieces and kept in separate cassettes . The 

ti ssu es were th en processed overni ght in an automa ted 

tissue processer (Le ica TP 1020, Germany), whi ch involved 

1 h fi xat ion, dehydra tion through graded alcohols for 

a total of 6 h, followed by 3 h clearing with xylene and 

4 h tis_sue impregnation witlLembedding medium . The __ 

processed liver ti ssues were th en emb edd ed in paraffin 

wax to produce tissue blocks. Four I" m thick formalin ­

fixed , paraffin-embedded ti ssue sections were cut with a 

microtome (Microm HM 325 Rotary Microtome, Germany) and 

subsequently stained with the three stains. Triplicate tissue 

sections were prepared for each stain. 

2.3. lh,lOchemiw/ sI-Gill illt! /II ethads 

2.3. f . H&E -,ra ii; 

Staining of the processed tissue sections_was performed 

according to the standard protocol as described by Bancroft 

and Gamble with some modificationsl 141. In brief, processed 

tissues were deparaffinized with two changes of xylene for 2 

min each, rehydrated with two changes of absolute, 95% and 

SO% ~lcohols for 2 min each, followed by washing in running 

tap water for 5 min . Then, th e tiss ues were stained with 

Hanis' s haematoxylin (Sigma-Aldrich, USA) for 20 min and 

washed in running tap water. Differentiation with 1% acid 

alcohol was cani~d out for 10 sec, followed by washing and 

bhiing by dipping the tiss ues in ammonia waler for 10 sec. 

After a washing step, the tissues were counterstained \vith 

eosin Y (Sigma-Aldrich, . USA) for 2 min, dehydrated with 

increasing graded of alcohols for 2 min each, cleared with 

two changes of xylene for 2 min each and finally mounted 

with dibutyl phthalate xylene (DPX). 

2.3. 2. PAS stain 

Slides were prepar~d based on the conventional protocol 

described by Bancroft and Gamble[1 41. Briefly, processed 

tissues underwent the same deparaffinization, rehydration 

and washing steps as mentioned in the H&E stain : Next, 

the tissues were treated wi th periodic acid solution (Sigma­

Aldrich, USA) for 5 min a~d washed with distilled water for 5 

min. The tissues were then covered with Schiff s reagents for 

10 min, followed by washing· inrunning tap wat~r fo r 5 min. 

Counters taining was perform ed with Hanis' s haematoxylin 

(Sigma-Aldrich, USA) for 1 min , th en washed in running 

tap water for 5 min 'and differentiated with 1% acid alcohol. 

Subsequ ently, th e ti ssues were dipped in ammonia water 

for 10 sec until the sample turned blue, washed in running 

tap water for 5 min, followed by dehydration with increasing 

graded of' alco hols, cleared with xylene and mounted with 

DPX. 

Indirect s ta ining was perform ed on processed tiss ue 

sec ti ons wi th som e modifi cations of th e s tand ard protocol 

as described by Bancroft and Gamhlel l4 1. Firs t, the tissues 



were deparaffinized with two changes of xylene for 5 min 

each" followed by rehydration with two changes of. absolute, 

~--~?O% and-So% al-cohols-for 3 min eacl1 ana was hing in runnmg 

tap water for 5 ~in. Tissues were then blocked with 3% 

hydrogen peroxide for 5 min, dipped in distilled water for 5 

min and followed by 30 min incubation with 1 :100 dilution 

of the conesponding polyclonal hamster serum sample i.e. 

sera from th e ALA-induced hamster and control hamster 

us ed for the , infected and contro l tissu es, respectively. 

Washing steps were then carri ed out five times with PBS­

r~een 20 (PBSn, 2 min each. Tissues were incubated wi th 

1:1 000 dilution of HRP-conjugated an ti - hamster antibody 

(Sigma-Aldrich, USA) for 30 min and again washed with 

P'B-ST. Afterwashi'ng, th e tissues were developed with 

3,3' -diaminobenzidine (DAB) substrate solution for 3 min 

and again washed with PEST. Finally, the tissues were 

counterstained with Harris' s haematoxylin (Sigma-Aldrich, 

USA) for 1 min, followed by washing, different iation with 1% 

acid alcohol, bluing with ammonia water, another washing 

step, dehydration with incl'easing graded alcohols, clearance 

with xylene and then mounted with DPX. 

Finally, the three differently stained tissues were observed 

under a light microscope at different magnifications (40X, 

100 X and 400 X ) and the images were captured using image 

analysis system (Nikon eclipse soi, Japan). Comparisons on 

the ease and clarity of E. histolytica trophozoites detection 

were then made based on the captured images . 

. 1. Results 

Gross examinations of both the infected and non-infected 

liver tissues were performed prior to processing for histology. 

The infected liver was found to be enlarged and studded 

with multiple small yellow-white abscesses, whereas the 

non- infec ted liver was normal in size with a smooth clean 

surface (Figure t) . All th e triplicate stained tissue slides 

revealed similar ov~rall appearan ce. The healthy li ver 

tissue sections revealed intact hepatic lobules wi th central 

veins and Goreis of radiating hepatocytes surrounded by 

the portal triads., On the contl:ary, in sections from infected 

liver tissue, a well defined eridotheliallayer of central vein 

was not obserVed as seen in normal ti ssue section (Figure 

2). The abscesses in the infected tissue were seen as foci of 

extensive necrolysis and degenerative changes. Efficacy of 

each staining method was coniparecl in terms of th~ ease and 

clari ty of trophozoites detection from tissue sections. With 

H&E stain , the trophozoites were stained pink whereas th e 

PAS stain ou tlined the trophozoites magenta in colour. Both 

the stailis could not differentiate the trophozoites clearly, as 

the amoebas 'resembled the macrophages. However, wi th th e 

irilll1Unostain, th e trophozoites were stained hrown in colour, 

an end~proc1uct of the enzymatic reaction between DAB an cl 

horseradish peroxidase. Consequently, the appearances 

IHC-stained trophozoites were easily identified from j 

lsacKgrouno of in flam ed ana necrotic tIssues (FIgure 3). 

Figure 4, the images captured from IHC stained slides clea 

revealed central neciotic region in liver tissue surround 
by scanty inflammatory cells with amoebic trophozoil 
along the margins. Islands of better preserved liver ti5s 
were also seen scattered among the necrotic foci . 

F igure 1. Gross ap.pearance of hamster livers. 
A: Non-infected h,ealthy liver with a smooth and clean surface;' 13: 
One-week post inoculation abscessed liver wi th multiple tiny whitis 
spots. . 
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F igll!'l' 2,. Ph otOl)licrographs "howing normal liver tissues (l eft) and 
infected liver tissues (light) using three differen t staining techniques. 
lA, 113: H&E stain;, 2A, 2'13: PAS stain; 3A, 313: IRC stain (lOOX): CV : 
Central vein. E. histo/.ytiw trophozoite, are indicated with arrows. Al 
the sec tions from non- infec ted liver show normal li ver architecture 
with intact central vein and cords of'hepa tocytes, Sect ions from the 
infected li ver show neerolyti e tissues with distorted central vein. 
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Fignre 3. Micrographs indicating the different staining of E. 
histoLytica trophozoites. 
A: H&E s tain; B: PAS stain; C: !HC stain (400 X); CV: Cen tral vein. 
E. histolytica truphozoi tes are indicated with arrows. (A) Trophozoites 
(arrow) are visible as round, oval to pear shaped cells lying in lacunal' 
spaces with occasional ingested red blood cells inside, very similar 
to macrophages in morphology. (B) PAS stained section showing 
the trophozoites (arrow) with magenta eoloured cell membrane 
in a necrotic background. (C) IHe stain showing brown coloured 
trophozoites (arrow) with a distinct cell membrane easily identifiable 
against a background of necrosis and inflammation. 
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Figure 4. Photomicrograph from [He stainec.l liver tissue from 
infected hamster showing extensive necros is representing coalescing 
microahscesses. 
E. hislol),lica lmphozoiles (brownish, Illarked wilh armw) are seen 
along the abseess margins invading the hetter preserved li ver ti ssue. 
Magnilication: 4() X . N: necrotic area; LC: well- preserved li ver cell s. 

4. Discussion 

ALA has been known to be a potentially fatal extraintestinal 
infection of amoebiasis. Multiple factors involving parasi te 
and the host have been reported to be involved in the 
development of ALA. The general concept of development 
of. ALA involves the adaptation and survival of amoebas 

. in liver tissue[9J. Rigothier et (lUlIl, reported that there 
was massive death of parasites after a few hours of post­
infection and inflammation in the hamster liver tissue was 
caused. After 12 h, the parasites started multiplying and the 
size of inflammation foci increased-. In addition, otheda:ctors 
such as oxygen reduction ability, complement resistant, ROS 
and NOS scavenger capacity and immune evasion of the 
parasites also contribute to the parasites survival. Once the 
parasites are able to adapt to the environment in the liver, 
inflammation will be stimulated and followed by extensive 
tissue destruction[8, l5,l6l. 

In this study, the results showed that tissue destruction 
and amo ebae in th~ tiss ue sections can be visualized by 
all the three stains, but with varying clarity. I-I&E and PAS 
stains required high technical exp ertise to identify and 
interpret the sfain ing results. Even though H&E. stain is 
the most wi dely employed histology stain to demonstrate 
the morphology of different cells and tissue(l4l, it has been 

' i-eported to be not ideal for detection of amoebic trophozoites 
especially in the examination of fixed and stained biopsy 
samples due to th e difficulty in differentiating the stained 
trophozoites from the surrounding tissues. PAS stains tissue 
carbohydrates magen ta, and it is commonly used to stain 
liver glycogen[14l. The problem arises because E. histolytica 
trophozoites are also magenta in colour when stained with 
PAS, possibly due to the presence of glycoprotein in the 
amoeba cell membrane[l7J. Thus, with both the H&E and PAS 
stains, amoebic trophozoites were difficult to differentiate 
from macrophages because of their similarities in size and 
morphology[l8l. 

In comparison, IHC is presumed to be more specific as it 
is the consequence' of specific reactions between an tigens 
of amoebic trophozoite and antibo dies against them. In 
this study, immunostaining gave more distinct and easily 
identifiable appearance of the trophozoites in a background 
of necrosis and inflammation as compared with the other 
two staining techrliqu es . Even though numerous reported 
studies on amoebic pathogenesis utilized H&E and PAS 
stains, this study showed that IHC stain was more superior 
than the two stains. As was previously described for hamster 
and human ALA[9.l9l, the images cap tured from IHe stained 
slides clearly revealed central necrotic region in liver. tissue 
surrounded by scanty inflammatory cells with amoebi'c 
trophozoites along the margins . Islands of better preserved 
liver tissue we re also seen scattered amon g the necrotic 
foci . Moreover, serum sample eou ld easily be obtain ed 
from 5- 7 days pos t-infected hams ter, and contained 
sufficient polyclonal antibodies that recognize E. histolytica 
trophozoites[iol. 

A previous s tudy has reported th at monoclonal an tibody 
can be used in cryopreserved tissue section to s tain .amoeba 
but not in formalin - fi xed, paraffin - em bedded tissue! 2lL 
However, thi s s tud y s ho wed th a t amoeba in paraffin -



embedd ed ti ss u e can be visual ized when polyclonal [9] Santi-Rocca J, Rlgothier MC, Guillen N. Ho&t~micro 
,mtibody was employed. The use of polyclonal antibody may iilterac tions and defense mechanisms in the development 
be able to sh ow_s tronger an tigen- recognition on- amoeBas---. am,oehic-Iiver-abscesses, Glin-lvIie1'pbial ReD 2009;,22(1):65-'/.5:--

in the formalin fixed tissue sections as compared with [lO] TS,utsumi V, Shibayama M, Experimental amebiasis: a select 

monoclonal antibodies which only recognize single epitopes, niview .of some in vivo models, Arch Med Res 2006;37(2): 21Q-22( 

Also, processed tissue i s favored to cryopreserve tissue [II] Rigothi~r Me, Khun H, Tavares P; Cardona A, HU~lTe M, Guill 
because the structures of a moeba are physically s upported N, ,Faie cif Entamaeba hista lytiea during establishment· 

by the embedding. medium, while amoebic s tructure might amoebic liver abscess analyzed by quantitati ve radioirnaging a. 
be lost with frozen treatment due to the water crystallization, . histology, Infect JmmUli2002;,70(6): 3208-3215;. 

Nowadays, in the diagnosis of amoebias is, stool , blood, tI 2]Oliv6~';';Garcia A, Nequiz:"Avendano M, T~n.o E, Martinez R 
liver pus, urine and saliva samples are often investigated Coi1zal ez'-Canto A. Lopez-Vancel l R, et at. InHarr,mati o 
with various molecular-based and immunological-based coinplern.en t , ischemia and amoebic s urvivai 'i'n ac u 
techniques[22-25], whereas staining techriiques are hardly experi~~n 'tal amoebic li ver abscesses in hamsters, ExpM 
reported, However , IH C is s till relevant for confirmation Pathbl2004; 77(1): 66-11. 

of numerous pathogenic diseasesI 14], but rarely reported [13] weber C, Bl;~quez S. Marion S, Ausseur C, Va ts D, Krzemins 
for .use . in the investigation of invasive amoebiasis. Thus, M, et aL Bioihformatics and functional analysis of an Entanwel 
it is potentially important as a confirmatory test for ALA histolyt,iea mannosyltrahsfenise n'ecessary for parasi l 

if sample from aspiration of liver abscess, li ver biopsy or comple~ent res'istarice a~d hepa.tical iilfectiori:. PLoS Negl Trc 
autopsy is available, Dis: 2008; 2(2): ei65: 

In conclusion, in this s [udy, !HC s tain was found Lo be [i ~] BancroftJI:l, Gan'ible tvL TMoTY and,jractice 6jhistolagic( 
more superior than H&E and PAS stain~ for detection of E. · tech7iidq~es:.5th ed, Cli iha: di~~ci1ili Livih~st~ne; 2001', 
hi~tolytica trophozoites in the infected tissues b ecause the [1 510livos":Garci~ A, Saavedra E; Ral~cis":Martinez E, 'Nequiz IV 
IHC allowed easy identification of brown-stained amoebas '"P~~ez:-t~i:n~y'~ ' R: Molecul;t nat)lre ~f vl~lerice in E~tamo~b 
among the inflamed and necrotic liver cells'hi.iiaiyiic~: [;;'fe~i Ge'~i Evo~~OO9; 9(6):: 1O:i3-1037: .' , 

[1 6jWo~g-~ile~a:I ; AI6an(ara':"Her~ari~lez~li Man~illa-HeiTera . 
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Abstract. Entamoeba histoll/Mea causes about 50 million infections worldwide WitJl a death rate 
of over 100,000 annually, In endemic developing cOlli.ltries where resources are limited, microscopic 
examinations based on Wheatley trichrotne staining L<; commonly llsed for diagnosis of intestinal 
Hllloebiasis. Other than b~ing a tirne-coTisuriling nlethod, it nllist be peri'ol1lled promptly after 
st.ool colledion as trophozoif.es disintegrate rapicUy in faeces, The aim of this study was to compare 
the efficacies of Eosin-Y, Wheat.ley trichrome and Iodine stains in delineating t.he diagnostic features 
of the pa.ra~ite, and subsequenUy to detemline the suitable rnieroseopy observat.ion peliod for 
detection of erythrophagocytic and non-erythrophagocytic tropltozoites spiked in semi-solid st.ool 
sample. Wheatley trichrome staining technique was pelformed 'using the standard method while 
the other two techniques were performed on the slides by mix.ing the respective staining solution 
with the spiked s tool sample. One million /)faxenically cultured non-eryUlrophagocyUc E, 
h'istolyl'ica and erytlu'ophagocytic E, h7.s(olytica. were separately spiked into 2- g of fresh senu­
~olid faeces, Percentage viability of the tropho7.0ites in th(~ spiked stool sample was detemtinecl 
at :30 minute iu te.rvals for eight hours Ilsing the O.4g~ Trypan hhw exclusion method. The results 
showed that Eos in-Y and WheaUey trichrome stained the karyosome and chl'O.l.11atin granules 
bett.er as compared to Iodine stain. The percentage viability of nOIl-erytlu'ophagocytic trophozoites 
decreased faster t.han the erytbrophagoc.ylk form i.n the first 5 hours ami both dropped to - 10% in 
t.he 6'h hour spiked sample. III COl1ci1,L.sion, Eosin-Y staining technique was found to be the easiest 
to perform, Illost rapid and ,1..<; accurate as the commonly used Wheatley trichrome tCcfmique; 
EosincY stained slide sealed with DPX could also be l(ept as a permanent record. A period not. 
exceeding 6 hours aft.er stool collection was found. to be the most suitable in order to obtain. good 
nuc['oscopy results of viable trophozoites. 

INTRODUCTION 

Entamoeba histoiytica is an enteric 
anael'obi . protozoan parasite that causes 
about 50 million infections with a death tate 
of over 100 000 worldwide annually (WHO, 
19m; .Jackson, 1998; Zlobl, 2001; Fotedar et 
al" 2007), The amoebic infection is the third 

IllOst common cause of death among 
parasitic diseases, after malaria and 
schistosomiasis (Tanyuksel & PetTi, 2003). 
The disease is widely reported in developing 
countries like India aild Bangladesh, tropical 
African countries and in Some areas in Brazil 
and Mexico, The incidence is increasing in 
non-endemic and developed countries such 



theea,se of world travel and immigration of 
p¢op'le from ettdBmiC areas (N ari et al., 
~oa8). l{igh risk people are those who travel 
to 'crowdc,d endemic areas w'ith low 
standards of hygiene an(1 sanitation; and 
t]:tose who practice unnatural sexual 
l:\,diviti,cS such as direct anal-genital and/or 
oral-anal sex (Espinosa-Cantellano & 
Martinez-Palomo, 2000; Haque et al., 2000; 
Z]obl, 2001; Fotcdar et al., 2007). 

E-nt.amweba histo[yt'ica has a simple life 
c:yr;:le, in which the transmission is via the 
faecal-oral route. Infection occurs tluough 
ingestion ofiniective cysts (size 8~20 }lm) or 
invasion of motile trophozoit,es (size 20-40 
lIm) (MC),rtinez-PaI6mo, ID82; Lucas & 
Up croft, 20(1). The infection causes a variety 
,qfc1inical presentations, from asymptomatic 
c:b)onjzation to invasive amoebiC dysentery 
al'ld exttaintestinal amoebiasis. Most 
infected individuals do not show clitlical 
signs, and the problem is compounded by the " 
la~~k of reliable and pra(;tic;al diagnostictools 
(Mmtinez-Palomo, 1982; Huston ·i~t nT., 1999; 
'Zlobl, 2001; Blessmmm et at., 20m; Huston, 
'2004; Fotedar et al., 20(7). . 

The routinG diagnosis of attloebic 
dysentery is still baSed on identification 
o;ferythr6F)hagoc~ytic trophozoites in 
dysehJerie specimens (Cheesbrough, Z(05). 
This low- cost diagnost.ic technique is still 
the preferred method in developing 
countries although numerous Jl1oiecuJar­
based methods such as polymerase chain 
reaction and immunological-based lllethods 
s uch as enzyme-linked immunosorb ent 
assaYl have bcenreported tc? be effective in 
~pecies-specifiG diagnosis of E. It'istolytim 
(tI1Jston et al., 1999; Tanyuksel & Petri, 200:3; 
Visser e[; al., 2006; Fotedar e/, aL, 2007). A 
,major setback in microscopy is the 
t'e quirement of freshly collected stool 
s aTllples as the trophozoites had been 
I'eportecl to disintegrate in faeces from ~30 
,rninutes to 3 hours after collection (Ganlner 
et ai., 1980; Tanyuksel & Petri, 2003; Foteclar 
lIt o.l., 2007); nevertheless there is no 
cOllc:lusive publislwd data to support this 
claim. Allother (bsadvantage of microscopy 
:is the time consuming Wheatley triclu·ortle 

minutes to perforrn (F1Qumoy et a~., 1982). 
As amoebiasis mostly occurs in 

resonrce-tight developing cOl,mtries, 
microscopy technique will still remain the 
diagnostic Inethod of choice. Laboratotics 
worldwide reportedly used numerous 
successful staining methods such as 
ViTheatley's trichrome, Iron hematoxylin, 
Giemsa, Wlight's, Methylene blue, C11or3201e 
Black g and Iodine-tlichrorrre stains (Koontz 
& Weinstock, 1996; Tanyuksell~ Petri, 200:3; 
Fotedar et at., 2007), but aU are tedious and 
time-consuming. Hence, a simple, rapid and 
reliable stainiI\g te.chnique is. urgentJy 
needed. The objectives of this study were 
to compare t.he efficacies ·of Eosin-Y, 
vVneatley triGhrome and Iodine in staining 
the characteIistic featUres of tile parasite; 
and subsecluently to determ,ine the wast 
suitable microscopy ohservaUbnpeIiod for 
detection of 'erythrophagocyt.ic and non-
0lythropJ1agoeytic trophozoites spiked in 
sen).i-solid stool san1ple. 

NlATERIALS AND METHODS 

Sta.ining of trophozoites 
Approxirt1ately on€:'. million E. h'istolyt'icn 
,axenical1y tultLU'ed in TYf,s-3:3 Il)edh,n'n was 
washed with lX Phosphate Bl,mered Saline 
(PBS) and spiked in 2 g e)r fresh senu-soliel 
stool s'ample obtained from a healt.hy 
volw1teer. Then, spiked stool Sanl'ples were 
stclined separately with "v1'leatley trichrotne, 
Iodine and Eosin-Y solution , ~.tlcoholic with 
phloxine· B (;Sigtn.a HTll031G, USA) (Eosil1-
Y). Duplicate slide smears were prepared for 
each staining technique. 'VVheat1ey tri(;hrorne 
staining tec1uiiq:ue was performed based 01.1 

the st~mdarcl operating protocol (SOP) used 
at the Department of Medical Microbiology 
and Parasitology, School or Medical 
Sciences, Universiti Sains Mahwsia, 
fvlalaysia. An applicat.or sti.ck was used to 
smear -2 mg of stool smllple on a dean slide. 
Th.e smeared slide was then immersed ill 
Schauddin's fl xatl\re for 2 hours. This was 
followed by soclki:ng the slidl' in succession 
in tincture of iodine, 70% a.lcohol, Wheatley 
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tIichrome stain (REMBLInc., Lenexa, USA), 
acid alcohol, absolute alcohol and xylene. 
Finally, the slide was mounted with dibutyl 
phthalate xylene CDPX) and observed under 
a light microscope at lOOOX magnification. 
The iodine stained shleared slide was 
prepared based on the prot.ocol suggested 
by Koontz & Weinstock (1996). Bliefly; an 
applicator stick was used to mix -2 mg of 
stool sample with -30 JlL Lugol's Iodine 
solution on a clean slide, A cover slip was 
plac~d ()n the sample and sealed with DPX, 
then observedun,der a microscope. In Eosin­
Y staining technique, an applicator stick was 
used to mix -30 JlT.. of Eosin-Y "vith - 2 mg of 
stool sample on a clean .slide. A cover slip 
placed over the sample was sealed with 
DPX, then obServed under a microscope 
~t 400X and 1000X magnification. The 
images of the trophozoites stained by ~ll 
t.hree methods WerE! captured ,using an 
Olympus linage Analysis System (Olympus 
System Microscope Model EX41, Japan). 
CompariSons were m:ade aITlOhg the images 
of the three types of stained tropho:4oites 
based on the clarity of their characteristic 
nUdear features. 

Viability .of non-erytfuophagocytlc and 
erythrophagocytic. trophozoites in stool 
$~mple 

Abqut one million cultllt~d trophozoites 
washed with IX PBS were spiked .into 2 g of 
fresh 'semi-solid stool sample. About 2 ing of 
the sample was mjxed "'lith 50 pI Trypan 
(0.4%) blue and the mixture was loaded 
into a Neubauer chamber to determine 
the viability of nOI).-erythrophagocyUe 
twphozoites by microscopy. The procedure 
Wa{? performed' ill duplicate and repeated 
every 30 minute intervals for eight hours. 

In order to determine the' viability of 
erytllrophagocytic trophozoites, about 10 JlL 
oj blood was first added into a sterile 
tnierofuge tube containing 1 x lO6 axenic ally 
cwtured trophozoites, After 30 milmtes, the 
trophozoites were washed with lX PBS and 
spiked into 2 g of fresh semi-solid stool 
samPle. Then, -2 mg spikE\d stool sample 
was mixed with 0.4% 'Il.-ypan blue, and t.he 
pt;rcentage viability was determined as 
desCribed earlier. 
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Direct wet r'nottnts w~te illsd prepared 
to obsetve the movement of motile 
trophozoites and their disintegration over 
time. An applicator stick was used to mix ~2 
mg of spiked stool sample with ~30 pL 
normal saline (0.85%.NaCl) on a clean slide. 
Then, a cover slip wa'l placed on the sample 
and observed immediately under a light 
microscope. 

RESlJLTS AND DISCUSSION 

Staining of·trophozoites 
Images of the trCiphozoites were cciinpared 
based on the detedion of the characteristic 
features 'of trophozoites such as the 
chromatin granules that lli1e the nuclear 
membrane and the small spherieal 
karyosome ~t the centre of the nucleus. 
Nllclel~s oftrophozoite has no fixed position 
in the cytoplasm, bnt nlOveS freelyanq. 
sometimes rotates rapidly (Mattinez­
palomo, 1982). Thus, observation of the 
charactelistic features of live Lrophozoites 
requires fine focusing of the optical 
microseope at400X or lOOOX magnification. 

Permanent stains' were 111uch more 
\<ffective than the dlred wet mount for 
detection of trophozoites and/or cysts in 
stool specimens (Gardner et a{,., 1980). 
Figure l(a) shows the image of a \VheatIey 
trienrbmestained trophozoite; it wa'3 stained 
blue-purple with greenish background, with 
good delineation of tIre chromatin granules 
and kaTyosome. The stain provided a good 
contrast between the trophozoite and the 
background debris, Howe\lE'r, an -obvioils 
disadvantage was tile tedious protocol which 
required 2 hours 1ixation pedod and a total 
time of - 3 hours to complete-. Appropriate 
fixation periods coupled with sutficient 
washing steps are pertinent in obtmning a 
well-stained nueleus, thus n'\ay require the. 
preparation of a number of slides for each 
stool sample. Repeated: use of acid alcohol 
in destaining trichrome stain will reduce its 
efficiE;ncy and sUbsequently require a longer 
destaihing time although a better alternative 
is to use a fresh solution. The -suggested 
fixation time with Schauddin's fixative is 
between 2 to 24 hours. Any increase in 



fixation time must he followed hyatt 
appropriate increase in washing time using 
tincture of iodine. Moreover, Schauddin's 
fixative, which killed and fixed the 
tcrophozoites contains mercury compOlmcl 
which is not environmentally-friendly 
(Garcia &: Shimizu, 1998; Arnin, 2000). This 
staining technique demands tedmical skills 
of an ex-perienced microscopist, and would 
he daunting to those unskilled personnel 
who have to perform the te chnique 
o:cca..c;ionally. 

Iodine stain is mostly used to identify 
E. h·i;slolytica cysts in stool microscopic 
detection (Cheeshrough, 2005) . Howevet, 
Koontz & Weinstock (1996) reported that tJ1e 
stain c.'ou.1d be lised to delmeate intestinal 
amoebas by negating the mot ility of the 
ttophozoites. As· shown in figure 1 (b), the 
~1U(:lear chromatin granules were oillyfaintly 
st~ined and the karyosome remained 
unstained. 

Figures l(c) and l{d) s'how Eosirt-Y 
staIned non-erythrophagocytic ati.d 
'erythropl1agocytic trophozoites, i:espectively. 
The fOUller shows a trophozoite witl1 its well­
stained nuclear chromatin granules and 
k@TyoSome; and the lattet reveals weli­
stained characteristic features of the 
$.rythrophagoeytic amoebic troph.ozQite and 
the engulfed: erythrocytes. The whole 
ti'Qphozoite was stauied light ted, an.d both 
the chromatin granules and lui.ryosome 
,showed distinctly dark appearances. Eosin~ 
l' also clearly stained the engulfed 
elythrocytes. 

Variou,s types of eosin stains :;ire 
available con\mercially and some are used 
as cerimterstain ' to hae"matoxylin in 
Haematoxylin and Eosin (H&E) stain. Its 
acidic property stains the basic components 
Of a cell, such as cytoplasm, Ught red in 
colour. Others used eosin as an exclusion dye 
to stain dead tropbozoites light red in.colour 
to distinguish them from the unstained viable 
t.tophQzoites (Mirelman ct ((1., 1987; Behnia 
et a1., 2(08). The stain was also repOltedly 
used to facilitate the detection of motile 
ttophozoites by staining the background 
pink without staining the live parasites 
(Cheesbrough, 2005). Int.erestingly, phloxine 

B iljEosin-Y was tepQrtedly used to stain 
nuclear structures in hfstological Sections 
CSPI.Supplies, 2009). Until now, there were 
no repOlis on the use of phloxine B to stain 
nucle.us of E. histoly[i.c(J,. Here, we showed 
that Eosin-Y w as just a.s accurate as 
Wheatley trichrome staining method. in 
identification of trophozoites in stool 
sample;;. Besides $t:;thung the charact.eristic 
nuclear features of the trophozoites and/or 
the engulfed erythrocytes, it could be 
perfotmec1 easily to give $p'onbneous 
results. The Eosin-Y used in this study is 
commercially .availab le in its working 
dilution, thus can be applied directly onto 
the stool samples vvithout fuss. Alternatively, 
Eos:in-Y staining solution can also be 
prepared by mLxing 1% (w/v) Eosin-Y, 1% 
(w/v) phloxine B, 95% ethanol 'ancl gIacial 
acetic aciq in ti'ppropriate vohune'S(NIayer's, 
2009). 

Another major advantage 6£ Eosin-Y 
staining techniqne is 111at the stained 
trophozoites could easily he visualized tmder 
400XmagllificatiQn. At this magnification, it 
is very difficult to identify the Wheatley 
trichrome stained tropnozoites. The'rOtUlded 
shape a:i:ld itmnotile tl'Ophozoites left fot 3 
hours in ,$toQI sample were also easily 
stained by Eosi::n-Y [Figlu'e 1 (e)). In fact, this 
stain was able to preserve the general 
morphology ofthe trophozoite for more than 
24 hours. This was probably due to the 
presence Of alcohol and glacial l;l,cetic acid 
in the stain, as these two chernicals are also 
used in Schauddin's fixative. 
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A major ;advantage or Wheatley 
triChro~11e ,staining technique is that it be 
used to prepare a permanent record of the 
stained amoebas. In contrast, the stained 
nuclear ehromlltin granules and karyosdme 
of an Eosin-Y stained trophozoite gradually 
became fainter over time and almost 
indistinguishable from ittl cytoplasm after an 
hour [Figure l(D). However, by sealing the 
edges ofthe cover slip to the slide with DPX, 
it prevented Eosin-Y from drying. This 
peD11anent record of the Eosin-Y stained 
slide could be stored longer if placed in a 
horizontal position (instead of a vertieal 
position). 
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Flgure 1. St;:rin.ed trophozoites. (a) \\-'beatley tridu'ome stained trophozoite, lOOOX magnification (b) 
Iodine stained trophozoite, lOOOX magnificatioI). (c) Eosin-Y stained trophozoite, lOOOX HlagnifIc:ation 
(d) Eosin-Y stained erythrophagocytic trophozoite, lOOOX magnification (e) EQsin-Y stained trophozoite 
showed demo clu'omatin gram.lI.es and karyosome, 400X magnification (1) Eosin-Y stained trophozoite 
'without DPX seal indicated unclear nuclear characteristics after an hOUl" "100X magn.iftcation. 

Yiabilitwof non-erythrt1phagocytic and 
erythrophagoc.ytic p;:. histolytica 
trophozoite~ in stool sample 
0 :onzalez-Ruiz et al. (1994) reported that 
ttophozoites started to disintegrate rapidly 
as soon as they were in the faeces. However, 
th~" viability period of trophozoites outside 
itshost was not studied. In the present study, 
the 'vi ability of trophozoites in stool sample 
was a..':isessecl by Trypan blue dye exclusion 
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test whereby the dead trophozoites were 
stained blue and the live ones remained 
unstained (Figure 2). The viability chart. of 
the non-erythrophagocytic trophozoites in 
spi.ked semi-solid stool is sho'A'1l in (Figure 
3). During the first hour, the percentage 
viability dropped rapidly ·and fluctuated at 
approximately 55%. This was probably due 
to the w1favourable conditions in the stool 
as compared to the optimal axenic 



Live amoeba 

Dead a:moebas 
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Figure 2. Trypanblue dye exclusion stained h'ophozoites, iooox magniticat.ion. 
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Figure 3. Viability chart of E. hi,')to/;yt'ica trophozoites in spikecI Semi-solid stool. 

cQnditions of the tropilozoites in Trl-S-33 
medium at 36°C. Thereafter, the viability 
dropped to - 10% at the third hom. However, 
duting the 3 to 51h hours period, the 
J;)erCeritage viability increa..-sed slightly, and 
then fluctuated around - 30%. At the 7th hour, 
none of the trophozoites was detected but 
", 10% viabilit.y was again observed at the 
8,th hour. This wa.c; probably due to the fact 
that E. h'istolytica in the stool sanlples was 
being challenged with a toxic high oxygen 
environment (30%) since it has been 
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reported that anl0ebas can be sUPPOlted in 
only less than 5% O2 (BaI\d & Cinito, 197D). 
'Figure 4 shows the viability chart of the 
erythrophagocytic trophozoites in spiked 
semi-solid stool. In comparison with figure 
3, the percentages vUl.bUity of erythro­
phagocytic trophozoites was higher (65% 
and 95%) during the first and third hours 
in stool $amfJle. This was probably due to 
the antioxidant molecules (superoxide 
dismutase, catalase, glutathione, 
peroxinedoxin and vitanlin E) present in the 
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Figure ,if, Viab ility chart otE, histQl.y/,ica erythroJ,Jhagoeytie trop~()Zojtes 111 spiked semi~so1id stilol. 

engulfed ery throcytes (Kuypers, 2007), 
which helped the amoo.ba, to detoxify tho. 
reactive oxygen species gene-rated dnrirtg 
the oxygen reduction an~l/or because the 
;(~1"ythrocytE.'s were source ofn~ltdertts forihe 
amoebas, Behveeh thethh~d and sixth hours, 
the nlortality of the trophozoites hi creased 
gradually from about 65% to 90%, and -none 
Was cleteeted from the seventh hour 
'onwards, In general, the percentages 
vjability of both forms of trophoz()it(~s 
dropped to -10% at the- sixth hour in senli­
solid stool smnple and none was detected 
from the seventh hOlll;' onwards. Since -90% 
oj the trophozoites were tmdetected at the 
sixth henif, mkroscopy detection tQdetect 
the amoebas shoLild thils b e performed 
within six 110urs after stool collection. 

Observ,lLion of the direct wet mount 
slide preparation during the f'ir$t hour in 
ftesb semi-solid stool sample revealed that 
t11f! trophozoites clid not have fixed shape and 
were actively pushing out the ectopIa Sill to 
form pseudopodia, followed by the 1.n­
flowing endoplasm . In addition, tIle 
technique allowed the disintegrat.ion pnicess 
of irophQzoites to be observed over time 
(fIgure 5a} Uroid ofthe amoeba was located 
~lt the posterior end of the live troph()Zoites. 
Faint. engulfed eryihrocytes were also visible 
but tin! characteristic nucleus was 

,.I hnposs'ib'le to visualize wit.hoHt staining 
(Figtrre 5b). Thus the direc~ "Y:f:-~t mount 
technique is neither sensitive nor reliable for 
detection of E. tdKtolytic(t in stool samples. 
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All ruicroscopy staining techniques 
(include those used in this study)eaimot 
diffetentiate E. histolyNca. from the non­
pathogenic E. di.spa1'. However parasite 
identification by staining is stili commonly 
used in developing endemic ,countries 
where resource are limited" as the costs 
of commerei,al1y available E. histol.ytica. 
antigen detection tests are prohibitive . 
An irnportant supportive evidence for 
mieroscopy is t.he detection of 
erythroljh~lgocytic trophozoites in stool 
sample, although SOi11(~ i10n-p athogenic: 
Entcl-?noeiJa species nlay a lso ingest 
erythrocytes (GonzaJez-Ruiz et at., 1994). 
Indiscriminate USl~ ()f antiparasitk drugs may 
lead to development of drng-resist.ant. Thus. 
treatment ShOll1d oilly be given to patients 
where the presence of E. h'istolyUca in stool 
is confirmed, and no treatment should be 
adm.inistered if only E. dispwr is fonnel 
(\\l1TO, HJ97). Until now, light. rnicrosC'opie 
differentiation between the two amoeba 
species is not yet available and WHO has 
highlighted the urgent need in developing 
improved methods for the species-specific 
diagnOSis of E . hi!::'.toluUca infection (WHO, 



Disintegrated a'll1oeba 

Uroid 

Figure 5. (a) Disiiltegrated ~rophozoite, lOOOX mugnifi.cation (b) Motile 
trophozoite wilh aroid at posteriot end examined using direct wet mount, .1 OOOX 
tnagniti cation. 

1(97). Hence efforts should also be on the 
searc:h fOf stains which can specifically 
dernonstrate structural compounds fOUIid in 
:lj}. histolytica. but absent in E. d1:spar. 

In conclusIon, this study showed that for 
nUC:;foscopic i.dentification of E. 11.istolyt'ica 
in patients' samples, Eosin-Y coul,l stain the 
chi'rracteristic nuclear chromatin granules 
ar:td karyosome of the trophozoitcs as 
accllrately as the Wheatley trichrome, and 
'better than the Iodine stain. Eosin-Y stained 
slide could also be kept as permane,nt record 
if the cover slip is sealed to the slide with 
DFX, however further studies are needed to 
·determine the peliod of time before drying 
occurs. Nevertheless, Eosin-Y technique' 
offers the added advantages of being rapid 
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and easy to perform\ thus is very useful for 
the p\ITPose ofidentiticci.tion orE. hi..<;tolyticct. 
ll1 pat.tents' st.ool san1j)les, 'especially in busy, 
and/or understaffed laboratories . Th e 
identifi cation of E. histo lytica was 
supported by the signs and symptoms 
presented by the patients and the detection 
of erythrophagocytic trophozoites. 'rhis 
study also suggests that the microscopy 
observation for viable trophozoites is best 
performed witilin tile first 6 hours after st.ool 
collect.ion. 
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Abstract. The screening for anti-amoebic: antibody among a group of donors was to obtain 
negative control senml samples for an on-going antigen development assay in diagnosis of amoebic 
liver abscess. Out of 200 samples, 125 (62.5%) were negative, whereas 4-1 (21.5%) had IHA titer of 
less than 1:128 and 31 (16.0%) of the samples had significant IHA titers of 1:128 or more, in which 
2 serW11 samples gave titers of 1:4096. 

The north-eastern state of peninsular 
Malaysia, Kelantan faces the South China 
Sea in the east and shares its border with 
Thailand in the north. It occupies an area 
of 15 020 sq. Ian and has a population of 
1 '178 800. Kelantan state is endemic for 
watelcbome diseases, in which the overall 
incidence ,vas less than 5 per 100 000 
people from 2000 till 2004. The incidence 
of typhoid/paratyphoid in year 2004 was 
1.87 per 100 000 population whereas the 
incidences of cholera, hepatitis A and 
dysentery were lower and accounted for 
0.35, 0.42 and 0.43 per 100 000 population 
respectively (Ministry of Health Malaysia, 
200·1). Thus, according to the above figme, 
the estimated incidence of dysentery for this 
state is 6.86. 

Though many pathogens cause 
dysentery, the prevalence of amoebiasis 
differs according to age, socioeconomic 
status and geog1'aphical distribution. There 
was no available data from previous 
publication on the background seropositivity 
of mnoebiasis among healthy population in 
Malaysia. In Malaysia, blood c1onors are 

considered healthy adults aged more than 18 
years, weighing rnore than 50 kg, clinically 
healthy and are seronegative for HIV, 
hepatitis B and C, syphilis and malaria. The 
screening for anti-amoebic antibody among 
this g'Youp of donors was to obtain negative 
control serum samples for an on-going 
antigen development assay i.n diagnosis of 
amoebic liver abscess. The semm sanlples 
were first screened by indirect hemagglu­
tination assay (ll-lA), then followed by Il-lA 
titrations to select semm samples with titer 
of 1:64 or more, which were considered 
positive for amoebiasis, as suggested by the 
manufacturer (Dade-Behring Marburg, 
Germany). 

Two hundred pooled serum samples 
from blood donors were screened by IHA; 
125 (62.5%) were negative, whereas 44 
(21.5%) and 31 (16.0%) had ll-lA titer of less 
than 1:128 and 1:128 or more titer 
respectively (Table 1). Detection of lower 
titers among blood donors could be due to 
previous eXlJosme to amoebiasis among the 
local h ealthy population with either 
intestinal or e:h'iraintestinal forms. Thirty one 
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Table 1. Distribution of groups by IRA titers 
(n=200) 

IHA titers 

Negative 

Less than 1: 128 

1:128 and more 

Number (percentage) 

125 (62.5) 

44 (21.5) 

31 (16.0) 

Table 2. Distlibution of IRA titers among the 
blood donors (n=200) 

IRA titers Number (percentage) 

Negative 125 (62.5) 

1:16 27 (13.5) 

1:32 .9 (4.5) 

1:64 8 (4.0) 

1:128 17 ,(8.5) 

1:256 8 (4.5) 

1:512 2 (1.0) 

1:1024 2 (1.0) 

1:2048 o (0.0) 

1:4096 2 (l.0) 

(16.0%) of the samples had significant IRA 
titers of 1:128 or more, in which 2 serum 
samples gave titers of 1:4096 (Table 2). In 
these cases, the possibility of having SOllie 
forms of amoebiasis at the time of blood 
donation could not be llJled out, neither the 
likelihood of being aSymptomatic caniers. 

In another report, the seroprevalence 
of villagers from West Kalimantan, Borneo 
who had IRA titers equal or greater than 
1:128 wa') 7% (Cross et aL, 1976) a') compared 
to this study which was 16.0%. The sero­
prevalence of blood donors from urban, 
suburban and rural population of Puebla 
State, Mexico which was done using IRA 

alone was 8.6% whereas "vhen IRA and 
ELISA were employed together, as 
recommended by ·WHO, the seroprevalenee 
was 6.4% (Sanchez-Guillen et a1., 2000). 

Lower IHA. titers had been demonstrated 
in patients with amoebic liver abscess (ALA) 
who ,vere admitted to our hospital. In a 
previous study, 27.6% (16/58) ALA patients 
had antibody titer of 1:256 or less (Zeehaida 
et al., 2008). The lower titers found in these 
patients eould be due to low antibody levels 
in the early course of the disease. 

The seroprevalence of amoebiasis 
among blood donors in thL') study was higher 
as compared to those reported previously in 
Malaysia and other surrounding endemic 
regions . Th~ ' finding showed that the 
background seropositivity is significantly 
high an10ng healthy population in this local 

"setting. A lower titer of 1:128 could not be 
taken as a positive titer since it overlapped 
significantly with titers found among the 
blood donors. Thus, the titer had less value 
for diagnosis of extraintestinal amoebiasis. 
Supported by the clinical symptoms and 
signs of amoebiasis, 1:256 is deemed a 
significant tjter for diagnosis ofthe disease, 
patticularly in this local setting. 
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Abstract Entamoeba histo~)itica is the etiologic agent for 
amoebiasis. The excretOly- secretOlY (ES) products of the 
trophozoites contain virulence factors and antigens useful 
for diagnostic applications . Contaminants from serum 
supplements and dead trophozoites impede analysis of ES. 
Therefore, a protein-free medium that can sustain maximum 
viabili ty of E. histoZvtica trophozoites for the longest time 
duration will enable collection of contaminant-free and 
higher yield ofES products. In the present study, we comparcd 
the efficacy of four types of media in maintaining ::::95% 
trophozoite viability namely Roswell Memorial Park Institute 
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(RPMI-1640), Dulbecco 's Modified Eagle Medium 
(DMEM), phosphate-buffered saline for amoeba (PBS-A), 
and Hank's balanced salt solution (HBSS). Concurrently, the 
effect of adding L-cysteine and ascorbic acid (C&A) to each 
medium on the parasite viability was also compared. DMEM 
and RPMI 1640 showed higher viabilities as compared to 
PBS-A and HBSS. Only RPMI 1640 showed no statistical 
difference with the control medium for the first 4 h, however 
the ::::95% viabili ty was only maintained for the first 2 h. The 
other protein-free media showed differences from the selU111-
and vitamin-free TYI-S-33 control media even after 1 h of 
incubation. Vlhen supplemented with C&A, all media wei-e 
found to sustain higher trophozoite viabilities than those 
without the supplements. HBSS-C&A, DMEM-C&A, and 
RPM! l 640-C&A demonstrated no difference (P>0.05) ir 
parasite viabil ities when compared with the control med iUlY 
throughout the 8-b incubation period. DMEM-C&A showec 
an eightfold increment in time duration of sustaining ::::950/, 
parasite viability, i.e. 8 h, as compared to DMEM alone 
Both RPMI l640-C&A and HBSS-C&A revealed fOUlfo l( 
and threefold increments (i .e., 8 and 6 h, respectively) 
whereas PBS-A-C&A showed only onefold improve men 
(i.e.,2 h) as compared to the respective media without C&A 
Thus, C&A-supplemented DMEM or RPMI are recommendel 
for collection ofES products. 

Introduction 

Entamoeba histozYtica is an enteric protozoan parasite the 
causes amoebiasis. This disease affects more than 5 
million people around the world and causes up to 100,00 
fatal cases annually (Que and Reed 2(00). This cosmopolitE 
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__ -:d-::-is-,--e.-;-a~se~i-.:.s ___ c,ol_nm,:-:,o::.-n~i:.:;n~h;.::u-=m-=a-=n=--,,=p:...::0fP~u.:.:1a:..::ti~o~n=-s --.:...\"c.:'h:.:e-,-re~JP,,;:;o~o~r_~cu~l~ti~v=ation of E. 'stol)~tica_(Dutta 1.981).- In the Ii 
samtatlOn and substandard personal hygiene prevail. The studies by Gillin and Diamond (1980a, b), they have sh( 
high prevalence areas include tropical and subtropical that the addition of C&A in maintenance medium cont 
regions, like Mexico, Central and South America, India, ing bovine serum and vitamins can sustain thc viable 
South East Asia, Eastern and South Africa (Wells and histolytica for 12-24 h (Martinez-Palomo 1982). 
Arguedas 2004). The transmission of amoebiasis is via In the present study, four types of protein-free 
fecal-oral route t1u-ough the ingestion of infective stage chemically defined media cOlnmonly used in tissue cui 
cysts. Severity ' of the disease ranges from asymptomatic wel:e compared to detelmil1e the most suitable maintena 
carrier to intestinal amoebiasis with symptoms that medium for sustaining a minimum of 95% viability 
include amoebic colitis and dysentery, and the potentially axenically grown E. histolytica trophozoites. Simultane01 
fatal extra-intestinal amoebiasis caused by the haematog- the effect of supplementing the media with C&A was; 
enous sp read of active multiplying trophozoites to other studied. 
organs. Amoebic liver absc'ess (ALA) is the most 
common manifestation of extra-intestina l amoebiasis 
(Petri and Singh 1999). Delay in diagnosis and subse­
quent treatment arc the common causes of fatality in ALA 
cases (Akgun et a1. 1999). 

During active infection, E. histo~)ltica trophozoites 
secrete and/or excrete products into the host environment. 
These excretory and secretory (ES) products contain 
virulence factors like amoebapores, cysteine proteascs, 
collagenases, glycosidases, and other proteases that had 
been hypothesized to contribute to the pathogenesis of E. 
histolytica (Gitler et a1. 1984; GuelTero-Manriquez et al. 
1. 998; Debnath et al. 2005; Moncada et aI. ' 2005). In 
addition, these ES products had also been shown to possyss 
antigenic propeliics which arc useful for diagnostic appli­
cations (pal et al. 1996; Gupta et al. 1999; Sengupta et a!. 
2000). In order to collect the ES products, a protein-free 
maintenance medium is necessary to avoid "contamination" 
with non-parasite proteins and to maintain the viability of 
trophozoites. In addition, to facilitate reproducibility of the 
expcriments, chemically defined medium would be prefcncd. 

Previous studies have been performed to collect ES 
products by incubatin g E. histolytica trophozoites in 
various protein-free media, such as phosphate-buffered 
saline (PBS), Hank's balanced salt solution (HBSS), 
Dulbecco's Modificd Eaglc Mcdium (DMEM); and scrum­
and vitamin-free TYI-S-33 (Reed et al. 1989; Gupta et a1. 
1999; Moncada et al. 2005; Pal et a!. 1996; Sengupta et a1. 
2000) . These ES products were collected at the time when 
the viabili ty of the trophozoites was at least 95%. The 
results showed that chemically non-defined TYI-S-33 
medium was the most suitablc to sustain ~95% viability 
of trophozoites for up to 7 h. However-the 'data in the above 
studies lacked statistical analysis to make convincing 
conclusions. Thus it is necessalY that studies on media 
comparisons using appropriate statistics be perfom1ed to 
deten11ine the best protein-free and chemically defined 
medium, fo r coJlection of E. histolytica ES products. 

An early study by Diamond (1 961) rcported that 0.1 % of 
L-cysteine anel 0.02% ascorbic acid (C&A) could crea te ari 
artifi cial anaerob ic environment in axenic media for 
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Materials and methods 

Axenic culture of Entamoeba histolytica 

The E. histolytica HM-1:IMSS axenic strain was usee 
this study. Th~ trophozoites were hem1etically culturee 
TYI-S-33 medium, containing 10% heat-inactivated bo\ 

),erum (Gibco, New Zealand) and supplemented with 
Di amond vitamin (Sigma, USA), at 36°C (Diamond et 
1978). 

Preparation of protein-free maintenance media 
with/without C&A 

The four types of media used in this expeliment were 
follows: PBS for amoeba (PBS-A; 15 nuYf potassi 
phosphate and 175 nuYf sodium chlOlide, pH 7.0), HE 
without phenol red, pH 7. 0, DMEM (Gibco, US 
Roswell MemOlial Park Institute med ium, No 1640 (RP 
1640; Gibco, USA). All media were prepared us 
distilled water. PBS-A was autoclaved and HBSS \ 
filter-stelilized using O.22- f-Lm filter. In addition, all me 
with C&A supplementation were also prepared. 

Viability study of Entamoeba histolytica in different 
protein-free media over time 

A preliminary study was performed to estimate the lonf 
time duration for surviva l of at least 95% of 
trophozoites in the four protcin-frce media. As the cont 
trophozoites were maintained in serum- and vitamin-t 
TYI-S-33 medium, i.e. undefined medium commonly u 
to grow E. histo~)ltica. The morphology of the parasite 
each culture medium was observed and recorded until 
cells became rounded. For quantitative data anal)': 
viability of trophozo itcs was studied in RPMI 1640 me 
and DMEM for 8 h; and for up to 6 h in PBS-A and HB: 
The duration of incubation was set bascd on prelimin 
observations. 
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Fig. 1 Morpholpgy ofaxcl1ic E . 
. ,. !lis/Il l fica tTOP ' - =:="--'-''-.e '~'-'----M:'T." 

A at magnification of 200 x 
during a log phase and b after 
incubation for 6 h 

The trophozoites used in the viability study were 48-
72 h old, at which time they fOlmed a monolayer on the 
wall of the culture tube containing thc axenic TYI-S-33 
medium. At each hourly intcrval , duplicate amoebic 
culture tubes containing each type of medium were 
examined. First, each tube was gently rinsed twice with 
5 mL of a protein-free medium. The tube was then filled 
to the 80% level (10 mL) with the test medium. The 
initial viability of trophozoitcs was assumed to bc 100% 
(Jimenez et al. 2004). At I -h intervals, two tubes from 
each medium were chilled in crushed ice for 5 min, and 
then centrifuged at 500xg for 2 min. About 9 mL 'of 
supernatant was discarded. The pelleted trophozoites were 
gently mixed, and then the viability determined by Trypan 
blue exclusion method using Neubauer's chamber. The 
viability was expressed as mean of three separate expen­
mellts, each with two data replicates. 

Statisticill analysis 

Least Significant Difference post hoc test was used to 
analyze the significant difference at hourly intervals 
between control medium and the protein-free media. A P 
value of <0.05 \vas considered as statistically different ­
between the control media and the protein-free media. 

Results 

Morphology of Entamoeba histolytica after prolonged 
incubation in protein-free media 

1n the preliminary study performed using serum- and vitamin­
free TYf-S-33 control medium, viable ilTegular-shaped 
trophozoites with amoeboid movements and pseudopodia 
attaching to the surfaces were observed throughout the 8-
h incubation period. However, in thc othcr media with or 
without C&A supplement, the trophozoites started to lose 
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their viable characteristics (as described above) after 3 h. As 
the incubation tinle in the protein-free media increases, the 
cells started to become rounded. Figure I shows the changes 
in morphology when PBS-A was used as the medium. 

Viability of Entamoeba histolytica in different protein-free 
medium over time . 

Figure 2 showed the compmisons ' among the protein-free 
defined mcdia with or without C&A supplementation, and 
TYI-S-33 medium (serum- and vitamin-free) as the control. 
The E. histo~ytica trophozoites in the control medium 
consistently showed ~95% viability throughout the 
8-h incubation peliod. Without C&A supplementation, at 
the end of the 8-h incubation period, DMEM and RPMI 
1640 showed higher parasite viabilities as compared to 
PBS-A and I-IBSS. Only RPMI 1640 showed no statisti cal 
difference in parasite viability as compared with the control 
medium for the first 4 h, however the ~95% viability was 
only maintained at the first 2 h and decreased to 88% at 4 h. 
The other protein-free media without the supplements 
showed differences in parasite viabilities as compared with 
the control media even after 1 h of incubation. 

With the addition of C&A supplements, DMEM-C&A 
showed a eightfold increment in parasite viabili ty as com­
pared to DMEM alone. Both RPMI I 640-C&A and HBSS­
C&A revealed fourfold and threefold increments, respective­
ly, whereas PBS-A-C&A showed only onefold improvement 
as compared to the respective media without C&A. Percent­
age viabilities of both DMEM-C&A and RPMI 1640-C&A 
\-vere maintained at ~95% throughout the 8-h incubation 
period. However, in HBSS-C&A medium, ~95% trophozoi tes 
viability was sustained for only 6 h; then tbe percentage 
viability decreased to about 80%. In PBS-A-C&A, the 
percentage viability of the trophozoites were sustained at 
about 95% for the fi rst 2-h incubation, but dropped to 87% 
(significantly lower than control medium, P<0.05) dming the 
next hour. 
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Fig. 2 Comparisons of pcrcent-. 
age viabiliti es of E. histolytica 

o_phozoites among- the feUF 
protein-free media with/without 
C&A supplementation over 
time. Serum- and vitamin-free 
TY!-S-33 was the conh·ol 
medium. a (I), PBS-A; a (II), 
PBS-A-C&A; b (I), HESS; b 
(II), HBSS-C&A; c (1), DMEM; 
c (ll), DMEM-C&A; d (I), 
RPM! 1640; d (II), RPM! 1640-
C&A; e, serum- and vitamin-
fTee TYI-S-33 

Discussion 
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Current ES co llection methods could not exclude most of 
tbe proteins released from the trophozoites that lysed during 
the incubation process. Furthem1ore, Tlypan blue exclusion 

method could only estimate the viabil ity at the end of t 
incubation period but could not estimate the trophozoit 
that lysed during the process. Thus protein -free mediu 
that can prolong the viabi lity of E. histolytica trophozo it 
is pertinent in studies involving ES products. It will redu, 
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the amount of trophozoite proteins released from dead cells PBS (O.1S mM CaCI2, O.S mM MgCh. and 20 mM 
and the non- arasite contaminants from sefilm supp~ln.ent. __ cysteine) showecLthaLiLcould- sustain 2:9,)% viahility- of 
A protein-free and chemically defined medi um will also 
fac.ilitate reproducibility of the experimental data. Protein­
free medium was also reported to be useful in immunolog­
ical testing and functional studies such as interaction of E. 
histolytica with different cell lines (Guy et a!. 1991). 

In this study, viabili ty of E. histolytica trophozoites in 
four different protein-free and chemically defined media 
suggested that among the media without supplementation, 
RPMI 1640 was the most suitable in sustaining 2:9S% 
viabili ty for the first 2 h and showed no statistical 
difference (P<O.OS) with the_control medium as compared 
with PBS-A, HBSS, and DMEM. With C&A supplementa­
tions, there were improvements in the general viability 
profiles over time in all media. This was especially evident 
by extension of the duration of 2:9S% viab ili ty of 
trophozoites in PBS-A-C&A (onefold), HBSS-C&A (three­
fold), DMEM-C&A (eightfold) , and RPMI 1640-C&A 
(fourfold). Similar result "vas also observed in the axenic 
culture of Giardia lamblia, another anaerobic intestinal 
protozoan. The RPMT 1640 medium supplemented with 
L-cysteine was repolied to promote the viability and 
attac4ment of the parasite after prolonged incubation (Guy 
et al. 199 1). 

E. histolytica is an anaerobic protozoan that needs a low 
oxygen tcnsion cnvironment to grow (Sen et al. 2007). 
Band and CilTito (1979) revealed that it was ablc to tolerate 
up to only 5% oxygen in culture media. In order to create 
an artificial anaerobic media for its survival, supplementa­
tion of 0.1 % L-cysteine and 0.02% ascorbic acid into the 
axenic growth media (TYI-S-33 and TP-S- l) was intro­
duced by Diamond (1961). With thcse supplements, the 
media was able to support the survival, as well as growth of 
E. histo~ytica trophozoites. Other reducing agents such as . 
D-cysteine and thioglycolic acid have also been included 
into E. histo(ytica trophozoites culture for the same purpose 
(Gillin and Diamond I 980b). However, the combination of 
C&A was found to be the best for growth of tropilozoites . 
culture (Martinez-Palomo 1982). These supplements were 
reported to act as reducing agent as well as protective agent 
against oxidative stress. Later studies reported that good 
growth of trophozoites ,vas also achieved using reducing 
agents like 0.2% L-eysteine and 0.2% reduced g lutathione 
(Tekwa ni and Meh10tra 1999) . . However, thus far these 
supplements have not commonly been used in culture 
media. 

Results from the present study were consistent with the 
earlier study by Gi llin and Diamond (1980a , b), in which 
the maintenance medium supplemented with C&A was able 
to sustain the attachment, elongation, and amoeboid 
movement, as well as short-telm survival of E. histolytica 
trophozoites. Similar report on cysteine supplementation in 

trophozoites for 3- 4 h (Reed et a1. 1989). This suggested 
that adding L-cysteine in PBS could improve the viability of 
trophozoites even in the absencc of ascorbic acid . 

There were obv ious variat ions in the trophozo ite 
viability periods when cultured in different media . In this 
study, 2:95% trophozoite viability was observed.in PBS-A 
for less than 1 h, which is less than the 2 h reported by 
Sengupta et a!. (2000) and 4 h. reported by Gupta et al. 
(1 999). In compalison to the results by Sengupta et a!. 
(2000), the present study showed that HBSS sustained the 
same viability duration (2 h); but RPMI 1640 sustained an 
hour longer than the results in the former study. 

In conclusion, among the four protein-free media used in 
this study, RPMI 1640 and HBSS could sustain 2:9S% 
trophozoite viability for up to 2 h, hence are not suitable as 
maintenance media for prolonged incubation. However, 2:9S% 
trophozoite viabilities were prolonged to 8 h with both 
DMEM-C&A and RPMI 1640-C&A; and 6 h \\lith HBSS­
C&A. In conclusion, this study showed that either DMEM or 
RPMI 1640 media supplemented w ith C&A were suitable for 

NBS production since they could sustain 2:9S% trophozoite 
viability for up to 8 h. 
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