<

233

IDENTIFICATION AND CHARACTERIZATION OF INTESTINAL
MICROSPORIDIA IN JAVAN RUSA (CERVUS TIMORENSIS) AND SIKA
DEER (CERVUS NIPPON) IN SUNGAI LEMBING, KUANTAN, PAHANG

By

JUWAIRIYAH BINTI MOHD NOR

Thesis Submitted in Partial Fulfillment of the Requirements for
Bachelor of Medical Laboratory Technology (Hons),
Faculty of Health Sciences, Universiti Teknologi MARA

2016



ACKNOWLEDGEMENTS

First of all, I am grateful to The Almighty Allah for his blessings and rahmah to
complete this thesis. Fully thanks to the contributions of all who participated in the
preparation and finalization of this thesis entitled ‘Identification and characterization of
intestinal microsporidia in Javan rusa (Cervus timorensis) and sika deer (Cervus
nippon) in Sungai Lembing, Kuantan, Pahang’, including also for those who are
provided their comments during the peer review process. I would like to thank my
supervisor, Dr. Tengku Shahrul Anuar bin Tengku Ahmad Basri for his guidance on
writing this thesis and encouragement in carrying out this final year project. This
project would not have been possible without his assistance.

This research was supported by Research Acculturation Grant Scheme: (600-
RMI/RAGS 5/3 [52/2014]). 1 would like to thank Mr. Mohd Akhbar Chiraghdin, the
owner of Ladang Rusa, Sungai Jin for allowing me to collect the samples and give a
great welcome when 1 first arrived in Ladang Rusa. My sincere thanks also go to
Profesor Dr. Yvonne Lim Al Lian for providing me positive control for this project.

I wish to express my sincere thanks to the lecturers and staff members of the
Medical Laboratory Technology Department, Ui'TM Puncak Alam for providing me
with all necessary equipments, materials and facilities to accomplish this project. I take
this opportunity to record my sincere thanks to my FYP coordinator; Dr. Siti Nazrina
binti Camalxaman who is responsible in coordinating, handling, and planning all the
stuffs that related with my final year project. My special thanks are extended to all
staffs of Universiti Kebangsaan Malaysia Medical Centre (UKMMC) for their
assistance given during fieldwork and laboratory work.

I am also extremely grateful and indebted to my parents Mohd Nor bin Haji
Abdullah and for their constant encouragements, support,
sincere and valuable guidance extended to me. My appreciation also extends to my
laboratory colleagues Munirah, Azmiera and Azah Ashikin for their help and
encouragements that have been especially valuable and the greater part in succeeding
this project.

Thanks also to postgraduate students, Nabilah Amelia and Nurul Ain who
monitoring and helped throughout the course of this final year project and also for Nur
Mayamin who provided many useful discussions. Lastly, I also place on record, my
sense of gratitude to one and all who, directly or indirectly, have lent their helping
hand in this final year project.

vi



TABLE OF CONTENTS

TITLE PAGE
DECLARATION i
INTELECTUAL PROPERTIES iii
ACKNOWLEDGEMENTS vi
TABLE OF CONTENTS vii
LIST OF TABLES X
LIST OF FIGURES xi
LIST OF ABBREVIATIONS Xii
ABSTRACT Xiii
CHAPTER
1 INTRODUCTION 1
1.1 Objective of the Study 4
1.1.1 General Objective 4
1.1.2 Specific Objective 4
1.2 Hypotheses 4
2 LITERATURE REVIEW 5
2.1 Introduction
2.2 Classification and Taxonomy 8
2.3 Morphology of Genera and Species Infecting Human 10
2.3.1 Encephalitozoon species 10
2.3.2 Enterocytozoon species 11
2.3.3 Nosema species 11
2.3.4 Vittaforma species 12
2.3.5 Pleisthophora species 12
2.3.6 Brachiola species 13

2.3.7 Microsporidium species 13

vil



ABSTRACT

Microsporidia are obligate, spore-forming, and intracellular parasite that can cause
microsporidiosis in a wide variety of animals and humans. The microsporidia can
produce an environmentally resistant spore. Enterocytozoon bieneusi is one of the
microsporidia species that has been found in both animal and human hosts. This can
raise the public health concerns of zoonotic transmission of microsporidia. . bieneusi
can also infect enterocytes commonly in the villi hence causing gastrointestinal illness
due to necrosis in animals. Previously, the effects of microsporidian infection on farm
animals in Malaysia are increasingly being studied. However, there is limited study of
microsporidia regarding the molecular genetic characterization of deer species in
Malaysia. Thus, this cross-sectional study was carried out on farm deer, which are
Javan rusa (Cervus timorensis) and sika deer (Cervus nippon) in Ladang Rusa Sungai
Jin, Pahang by using microscopic and molecular method for specific detection of
microsporidia in deer stool samples. The prevalence of £. bieneusi in farm deer can be
understood by collecting 50 fecal samples from 25 Javan rusa and 25 sika deer
regardless of their age and their gender. The stool samples are microscopically
examined for microsporidia spores after been stained with Gram-chromotrope Kinyoun
staining technique. Then, the identification of Microsporidia spp. needs to be
confirmed with more specific assay which is the conventional polymerase chain
reaction assay. Overall, none of the sample showed positive result by Gram-
chromotrope Kinyoun staining and conventional PCR assay. Zero prevalence reported
in this study could be determined due to several factors such as different species of
deer have been studied, method practice in detection of F£. bieneusi in deer stool
samples, different primers used, and farming mode. Despite the negative results, this
study is still being considered important as the workers in this deer farm are from the
Orang Asli tribe who lives nearby to this farm. Other than that, this Ladang Rusa
Sungai Jin is the largest supplier of deer meat in Kuantan, Pahang. Hence, further
studies are needed to practice high sensitivity detection method and diverse species of
deer to give accurate and precise epidemiological data, thus the transmission of
microsporidia from deer to farm handlers can be fathomed.
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CHAPTER 1

INTRODUCTION

The term microsporidia is used as a general nomenclature for the obligate
intracellular protozoan parasites that are belong to the phylum Microspora.
According to Sprague (1977), reported that these parasites can infect a wide
range of vertebrate and invertebrate hosts. The microsporidia have been reported
approximately of 1,300 microsporidian species in 160 genera (Keeling, 2009).
There are about 14 microsporidian species have been identified as human
pathogens which are; Enterocytozoon bieneusi, FEncephalitozoon intestinalis,
Encephalitozoon — hellem, Encephalitozoon cuniculi, Pleistophora spp.,
Trachipleistophora hominis, Trachipleistophora anthropophthera, Nosema
ocularum, Nosema algerae, Vittaforma corneae, Microsporidium ceylonensis,
Microsporidium africanum, Brachiola vesicularum, and Brachiola connori.
During the AIDS pandemic, their role in human disease was becoming
appreciated. The possible causes of diarrheal illness in HIV-infected patients
were L. bieneusi and E. intestinalis. These organisms have increasingly been
implicated as the human disease agents; especially act as opportunistic pathogens
in the patients with HIV infection and also other immunosuppressed individuals
as for examples those with the organ transplantation or chemotherapy recipients
(Asmuth et al., 1994). However, it appears to be asymptomatic or self-limited

diarrhea in immunocompetent persons (Thellier e al., 2008).

Based on the most of studies done showed F. bieneusi was most often of
the species detected, then followed by £. intestinalis. According to Kotloff ez al.
(2013) states that, pathogens like Giardia duodenalis, Enterocytozoon bieneusi,

Cryptosporidium, and Clostridium difficile are the main causes of diarrhea



