UNIVERSITI PUTRA MALAYSIA
[BERILMU BERBAKTI]

[
"EJEIIZI

PARASITES OF THE EDIBLE-NEST SWIFTLET, AERODRAMUS SP. IN
PERAK, MALAYSIA

By

YAHASMIDA BINTI YAACOB

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia, in
Fulfilment of the Requirement for the Degree of Master of Veterinary Science

May 2015
FPV 2015 22



COPYRIGHT

All material contained within the thesis, including without limitation text, logos, icons,
photographs and all other artwork, is copyright material of Universiti Putra Malaysia
unless otherwise stated. Use may be made of any material contained within the thesis
for non-commercial purposes from the copyright holder. Commercial use of material

may only be made with the express, prior, written permission of Universiti Putra
Malaysia.

Copyright © Universiti Putra Malaysia



DEDICATION

THE JOURNEY OF LIFE

Thank you Allah
as you always there for this fragile soul...
Alhamdulillah
for given the chance to experience this beautiful journey...
This journey,
When no one listens, you listen...
When no one trusts, you trust...
When it’s stuck, you show solutions...
When it’s lost, you guide...
When it’s hurt, you heal...
When it’s hard, you simplify...
When it’s sad, you entertained...
When it’s lonely, you accompany ...
When alone, you always there...
When the world is gone, you'll always there...
Alhamdulillah....
(The Journey of Life*2012-2015)



Abstract of thesis submitted to the Senate of Universiti Putra Malaysia in fulfilment of
the requirements for the degree of Master of Veterinary Science

PARASITES OF THE EDIBLE-NEST SWIFTLET, AERODRAMUS SP. IN
PERAK, MALAYSIA

By

YAHASMIDA BINTI YAACOB

May 2015
Chairman : Rehana Abdullah Sani, Ph.D.
Faculty : Veterinary Medicine

A study was carried out to investigate the presence of internal and external parasites of
the edible-nest swiftlet, Aerodramus sp. in urban and agricultural land in Perak,
Malaysia. The urban locations represent the samples taken from town and city areas and
the agricultural land represent samples collected from areas located outside towns or in
the plantations. A total of 94 swiftlets were examined from both urban and agriculture
land. Seventy-eight birds were collected from ranching premises and 16 wild-caught
birds from Perak comprising adults and juveniles of both sexes were examined for ecto-
parasites, endo-parasites and haemo-parasites. Ninety edible-birdnest (EBN) were also
examined for ecto-parasites. Blood samples were collected from a total of 64 birds; 16
blood films were made and 48 blood samples were spotted onto FTA® paper and tested
using Polymerase Chain Reaction (PCR) method. From the 48 birds, 22 birds were from
the urban area and 26 birds were from agricultural land areas. PCR results showed 46
out of 48 blood samples (95.84%) were positive for blood parasites. All positive PCR
products were sent for DNA sequencing and confirmation. A total of 46 blood samples
were positive for Haemoproteus columbae (95.84%) and one sample was positive for
Plasmodium sp. (2.09%). Fifty-seven fresh faeces were collected from the bird and
examined for intestinal protozoa, coccidia oocysts, ova and larvae using direct faecal
smears revealed absence of intestinal protozoa, coccidia oocysts, ova or larvae. There
were three species of cestodes recovered from the bird samples. They were
Pseudochoanotaenia sp., Pseudangularia sp. and Neoliga sp. The nematode was
identified as belonging to the Order Spirurida. Two species of trematodes were
identified from the samples namely Prosthogonimus sp. and Plagiorchis sp. Ecto-
parasites were also collected for identification. A total of 11 mite species found on the



birds were Cheyletiellidae, cf. Laminalloptes sp. (Type 1), cf. Laminalloptes sp. (Type
2), cf. Dubininia sp., Ornithonyssus bursa, cf. Pterodectes amarochalinus, cf. Acaridae,
cf. Cheyletus sp., cf. Rhinonyssidae (Ptilonyssus sp.), cf. Laelapidae and Cheyletus sp.
The nests contained the same types of mites except for cf. Acaridae, cf. Rhinonyssidae
(Ptilonyssus sp.) and Cheyletus sp. All lice found on the birds and in the nest were
identified as the genus Dennyus. Neither ticks nor fleas were recovered from the birds
or the EBN. The study revealed no significant relationship between the locations (urban
and agricultural land) and occurrence rate of parasitic infestation in edible-nest swiftlet,
Aerodramus sp. in Perak (P>0.05).
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Satu kajian telah dijalankan untuk menyelidik kehadiran ekto-parasit dan endo-parasit
pada perumah burung walit, Aerodramus sp. dari kawasan bandar dan tanah pertanian
sekitar negeri Perak, Malaysia. Kawasan bandar mewakili sampel yang diambil dari
kawasan bandar manakala tanah pertanian adalah mewakili sampel yang diambil dari
kawasan selain dari kawasan bandar atau dari kawasan pertanian lainnya. Sejumlah 94
burung walit telah diperiksa dari kedua-dua lokasi. Tujuh puluh lapan burung walit
didapati dari premis perladangan burung walit dan 16 burung walit yang ditangkap
merangkumi burung walit dewasa dan remaja dari kedua-dua jantina telah diperiksa
untuk ekto-parasit, endo-parasit dan parasit dalam darah. Sembilan puluh sarang burung
walit (EBN) juga diperiksa untuk ekto-parasit. Sampel darah diambil dari 64 ekor
burung walit, 16 sampel darah dititik atas slaid kaca dan 48 sampel darah dititis atas
kertas FTA® dan diuji menggunakan teknik PCR. Daripada 48 burung walit, 22 burung
didapati dari kawasan bandar dan 26 burung diperolehi dari kawasan pertanian.
Keputusan ujian PCR mendapati 46 daripada 48 sampel darah (95.84%) adalah positif
parasit darah. Kesemua sampel yang positif ujian PCR dihantar untuk penjujukan dan
pengesahan DNA. Sejumlah 46 sampel darah adalah positif Haemoproteus columbae
(95.84%) dan satu sampel positif Plasmodium sp. (2.09%). Lima puluh tujuh guano
segar didapati dari burung telah diperiksa untuk protozoa, oosit koksidia, telur dan larva
menggunakan kaedah calitan najis. Walaubagaimanapun, tidak memperolehi protozoa,
oosit koksidia, telur atau larva. Terdapat tiga spesis cestod daripada sampel burung iaitu
Pseudochoanotaenia sp., Pseudangularia sp. dan Neoliga sp. Nematod pula
dikenalpasti sebagai terdiri daripada Order Spirurida. Dua spesis trematod telah
dikenalpasti iaitu Prosthogonimus sp. dan Plagiorchis sp. Ekto-parasit juga dikumpul
untuk pengecaman. Spesis ekto-parasit yang ditemui ialah Cheyletiellidae, cf.
Laminalloptes sp. (Jenis 1), cf. Laminalloptes sp. (Jenis 2), cf. Dubininia sp.,
Ornithonyssus bursa, cf. Pterodectes amarochalinus, cf. Acaridae, cf. Cheyletus sp., cf.



Rhinonyssidae (Ptilonyssus sp.), cf. Laelapidae dan Cheyletus sp. EBN mempunyai
jenis ekto-parasit yang sama kecuali untuk cf. Acaridae, cf. Rhinonyssidae (Ptilonyssus
sp.) dan Cheyletus sp. Kesemua kutu yang ditemui pada burung walit dan sarangnya
dikenalpasti dari genus Dennyus. Tiada sengkenit dan pinjal dikumpul dari burung atau
sarang. Keputusan analisa statistik tidak menunjukkan hubungan yang berkeertian di
antara lokasi (dalam bandar dan tanah pertanian) dan kehadiran parasit dalam perumah
burung walit, Aerodramus sp. di negeri Perak (P>0.05).



ACKNOWLEDGEMENTS

All praises to Allah the Almighty and The Most Merciful for giving me His blessings
throughout my study and in making this thesis a reality. | would like to acknowledge the
government of Malaysia and DVS, Malaysia for giving me the opportunity to pursue
my postgraduate study. | am deeply grateful to the supervisory committee, especially
Professor Dr. Rehana Abdullah Sani (Chairperson) for her invaluable supervision and
patience in guiding me throughout the study period. Very special thanks to DVS Perak
especially Dr. Saipul Bahari, Mrs Vasuge, Miss Leong, Mr. Bala, Mr. Bob (Tapah), Mrs
Wani (Kerian), Mr. Kamal Batcha (Grik) and others who directly or indirectly
contributed to the success of the study. | would like to sincerely thank the Persatuan
Sarang Burung Perak especially Mr. Raymond (Taiping); staff of Parasitology
Laboratory, Faculty of Veterinary Medicine, UPM (Mai, Miza and Rashid); staff of
Parasitology Laboratory in Veterinary Research Institute (VRI), Ipoh (Nurul, Jamnah,
Lily and Anas); owners of edible-nest ranching premises throughout Perak; my
colleagues and others who directly or indirectly involved; Dr. Norhaliza, Dr. Nahariah,
Dr. Yusuf Ong, Mr. Soleh (USM), Shaz and Ain; Mr. Jamil, Mr. Khairil (VRI, Ipoh),
Professor Dr. Arif, Professor Dr. Aziz Saharee, Professor Dr. Hair Bejo, Professor Dr.
Saleha, Associate Professor Dr. Jalila, Associate Professor Dr. Zunita, Dr. Fufa Gimba,
Dr. Fadzillah A’ini, Mr. Azizan (Librarian), Dr. M. Krishnasamy and Mr. John Jeffrey.
Last but not least, greatest appreciation to my family (Mr. Mohd Sabri bin Ab. Rahman,
Afigah, Hafidz, Sofea and Solehah) and my parents Mr. Yaacob bin Ishak and Mrs
Hasnah binti Yusoff for their unconditional love, prayers, patience, sacrifices and
encouragement throughout my study period. May Allah bless all of you who have
contributed directly or indirectly in the completion of my study and may the findings of
the study contribute to the advancement of knowledge of parasitology thus, benefit the
edible-nest swiftlet industry in Malaysia.



This thesis was submitted to the Senate of Universiti Putra Malaysia and has been
accepted as fulfillment of the requirement for the degree of Master of Veterinary
Science. The members of the Supervisory Committee were as follows:

Rehana Abdullah Sani, Ph.D.
Professor

Faculty of Veterinary Medicine
Universiti Putra Malaysia
(Chairman)

Reuben Sunil Kumar Sharma, Ph.D.
Senior Lecturer

Faculty of Veterinary Medicine
Universiti Putra Malaysia

(Member)

Hamdan Ahmad, Ph.D.
Senior Lecturer

School of Biological Sciences,
Universiti Sains Malaysia
(Member)

Prof. Dr. Zalilah Mohd Shariff
Dean

School of Graduate Studies
Universiti Putra Malaysia

Date:

vii



TABLE OF CONTENTS

Page
ABSTRACT i
ABSTRAK iii
ACKNOWLEDGEMENTS %
APPROVAL vi
DECLARATION viii
LIST OF TABLES Xiii
LIST OF FIGURES Xiv
LIST OF ABBREVIATIONS XVi
CHAPTER
1 GENERAL INTRODUCTION 1
2 LITERATURE REVIEW 3
2.1  Introduction 3
2.2 Section1 3
2.2.1 Apodidae and Aerodramus sp. (population 3
distribution, biology and ecology)
2.2.2 Edible-nest swiftlet, Aerodramus sp. 6
ranching industry
2.2.2.1  Edible-nest swiftlet, Aerodramus sp. 6
ranching in Malaysia
2.2.2.2  Edible-nest swiftlet, Aerodramus sp. 6
ranching in Perak
2.3 Section 2 7
2.3.1 Parasites of wild birds in general 7
2.3.1.1 Endo-parasites and birds 7
2.3.1.2  Ecto-parasites and birds 11
2.3.1.3  Haemo-parasites and birds 12
2.3.2 The effect of parasites in wild birds 15
2.3.2.1  Endo-parasites of birds 16
2.3.2.2  Ecto-parasites of birds 16
2.3.2.3  Haemo-parasites of birds 18
2.3.3 Parasite community of Apodidae and 20
Aerodramus sp.
2.3.3.1  Endo-parasites of birds 20
2.3.3.2  Ecto-parasites of birds 21
2.3.3.3  Haemo-parasites of birds 23
2.3.4 Parasites of edible-nest swiftlet, Aerodramus 24

sp. in Malaysia



MATERIALS AND METHODS

3.1
3.2

3.3

3.4

3.5

3.6

Study Design and Areas

Sampling

3.2.1 Collection of birds and nests

3.2.2 Trapping of wild birds- Aerodramus sp.

Faecal Examination

3.3.1 Direct feacal wet mount

Blood Examination

3.4.1 Collection of blood samples

3.4.2 Examination of thin blood film

3.4.3 Detection using PCR assay

3.4.4 FTA® paper method

Examination of Endo-parasites

3.5.1 Postmortem technique for collection of
organs for endo-parasites

3.5.2 Examination of organs for endo-parasites

3.5.3 Identification of endo-parasites

Examination of Ecto-parasites

3.6.1 Collection of ecto-parasites from birds

3.6.2 Collection of ecto-parasites from nests (EBN)

3.6.3 Identification of ecto-parasites

RESULTS AND DISCUSSION

4.1
4.2

4.3

4.4

4.5

Faecal Examination

Blood Examination

4.2.1 Microscopic examination
4.2.2 PCR result

4.2.3 Blood analysis

Organs Examination for Endo-parasites
4.3.1 Species of endo-parasites

4.3.2 Occurrence rate

4.3.3 Data analysis

4.3.4 Discussion

4.3.5 Taxonomic summary

Carcass Examination for Ecto-parasites
4.4.1 Species of ecto-parasites

4.4.2 Occurrence rate

4.4.3 Data analysis

4.4.4 Discussion

4.4.5 Taxonomic summary
Conclusion

SUMMARY, CONCLUSION AND RECOMMENDATIONS
FOR FUTURE RESEARCH

Xi

25
25
28
28
28
33
33
34
34
35
35
36
37
37

37
37
38
38
39
39

4
4
4
42
42
42
45
47
60
61
61
63
63
64
81
84
84
85
87

88



REFERENCES 91
APPENDICES 120
BIODATA OF STUDENT 124

xii



LIST OF TABLES

Table Page
2.1 Avian haemosporidian parasites and their documented vectors 14
3.1 Total registered and awarded SALT edible-nest swiftlet 26
ranching premises in Malaysia (year 2012)

3.2 Edible-nest swiftlet, Aerodramus sp. sampling sites and sizes in 28
Perak

4.1 Occurrence rate of haemoparasites in edible-nest swiftlets, 44
Aerodramus sp. in urban and agricultural land

4.2 (i) Occurrence rate of cestodes in edible-nest swiftlet, Aerodramus 47

sp. in Perak

4.2 (ii) Occurrence rate of trematodes in edible-nest swiftlet, 47

Aerodramus sp. in Perak
4.2 (iii) Occurrence rate of nematode in edible-nest swiftlet, 47

Aerodramus sp. in Perak

4.3 Trematode infection in edible-nest swiftlet, Aerodramus sp. in 60
Perak

4.4 Cestode infection in edible-nest swiftlet, Aerodramus sp. in 61
Perak

4.5 Taxonomic summary and occurrence rate of endo-parasites of 63
edible-nest swiftlet, Aerodramus sp. in Perak

4.6 Occurrence rate of ecto-parasites on edible-nest swiftlet, 64
Aerodramus sp. in Perak

4.7 Number of edible-nest swiftlet, Aerodramus sp. infested with 81
lice and occurrence rate in urban and agricultural land

4.8 Number of edible-nest swiftlet, Aerodramus sp. infested with 82
mites and occurrence rate in urban and agricultural land

4.9 Number of edible-birdnest (EBN) infested with mites and 83
occurrence rate in urban and agricultural land

4.10 Number of edible-birdnest (EBN) infested with lice and 84

occurrence rate in urban and agricultural land

411 Taxonomic summary and occurrence rate of ecto-parasites on 86

birds and EBN

Xiii



Figure

21
2.2
2.3
2.4
3.1
3.2

3.3

3.4
3.5

3.6
3.7

3.8

4.1

4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
4.12
4.13
414
4.15
4.16
4.17
4.18

LIST OF FIGURES

Characteristics of edible-nest swiftlet, Aerodramus sp.

Life cycle of digenetic trematode

The cestode body

The complex general life cycle of haemosporidian parasites
Perak state, Malaysia

Edible-nest swiftlet, Aerodramus sp. sampling sites and sizes
in Perak

Trapping of edible-nest swiftlet, Aerodramus sp. using mist
net in the wild at dawn and dusk

Setting up the bird trap by using mist net

Woven bag 21 cm x 24.5 cm used to keep the edible-nest
swiftlet, Aerodramus sp. after being trapped by mist net or
collected from the ranching premises.

Blood samples for DNA analysis on FTA® paper

A carcass of edible-nest swiftlet, Aerodramus sp. in a plastic
container containing 200 ml 70% alcohol for ecto-parasites
collection.

EBN soaked in water to allow EBN to expand and release any
ecto- parasites in between the nest fibers for ecto-parasites
harvesting.

PCR products on agarose gel visualized negative and positive
DNA bands under ultra-violet (GelDoc 1000:biorad)
Prosthogonimus sp. trematode

Plagorchis sp. trematode

Unidentified XX sp. trematode

Unidentified XY sp. trematode

Pseudochoanotaenia sp. cestode

Pseudangularia sp. cestode

Neoliga sp. cestode

Unidentified XXX sp. cestode

Nematode

Family Cheyletiellidae mites

cf. Laminalloptes sp. (Type 1)

cf. Dubininia sp. male mites

Ornithonyssus bursa mites

cf. Pterodectes amarochalinus mites

cf. Acaridae mites

cf. Cheyletus sp. mites

cf. Laminalloptes sp. (Type 2) male mites

Xiv

Page

© 0

13
25
27

30

32
33

35
38

39

43

49
50
51
52
53
55
56
57
59
65
67
69
71
72
74
75
76



4.19
4.20
421
4.22

cf. Rhinonyssidae (Ptilonyssus sp.) mites

cf. Laelapidae mites
Cheyletus sp. mites.
Lice (Dennyus sp.)

XV

77
78
79
80



ETP
NKEA
GNI
EPP
BO
EBN
DVS
CoE
R&D
SALT
GAHP
VRI
SEM
PCR
NCBI
DNA
SPSS
mM
FTA
MF
cf.

LIST OF ABBREVIATIONS

Economic Transformation Programme
National Key Economic Areas

Gross National Income

Entry Point Project

Business Opportunity

Edible-bird Nest

Department of Veterinary Services

Center of Excellence

Research and Development

Good Farm Practice Scheme

Good Animal Husbandry Practice

Veterinary Research Institute

Scanning Electron Microscopy

Polymerase Chain Reaction

National Center for Biotechnology Information
Deoxyribonucleic Acid

Statistical Package for Social Science
Millimolar

Flinders Technology Associates

Microfilaria

Latin word, confer- commonly read as ‘compare’ in English. This
abbreviation advices reader to consult other materials.

XVi



CHAPTER 1

GENERAL INTRODUCTION

According to Cranbrook et al. (2013), Malaysia has two species of white-nest swiftlet.
They are i) grey-rumped swiftlet, (Aerodramus inexpectatus, with subspecies
Aerodramus inexpectatus germani and Aerodramus inexpectatus perplexus), and ii)
brown-rumped swiftlet, (Aerodramus fuciphagus, with subspecies Aerodramus
fuciphagus fuciphagus and Aerodramus fuciphagus vestitus). White-nest swiftlet
(Aerodramus fuciphagus) and the black-nest swiftlet (Aerodramus maximus) contribute
the most to edible-birdnest (EBN) trade in the world.

Swiftlet distribution extends from the western Indian Ocean through southern
continental Asia, Indonesia, Palawan Island in the Philippines, northern Australia and
New Guinea to islands of the west and south Pacific (Lim, 2011). However, only
Indonesia (Mardiastuti and Mranata, 1996), Thailand, Malaysia, Vietnam and Myanmar
(Lim, 2011) in South-east Asian region that produces edible-nests (Chantler and
Driessens, 2000) of commercial quantities.

The current EBN industry in Malaysia is RM1.5 billion and growing at an estimated
20% annually, with the target export value of RM5 billion by the year 2020 is therefore
of great economic potential to the farmers and the country. In order to achieve this
target, it is important that all information about the edible-nest swiftlet and EBN is
scientifically researched and documented. The Malaysian Government has appointed
Universiti Putra Malaysia (UPM) as the EBN Center of Excellence (CoE) to lead
research and development (R&D) in order to gather baseline information about the EBN
industry and ensure the sustainability of the industry and its competitiveness. For
instance, little is known about parasitism in edible-nest swiftlet in Malaysia although
EBN has been commercially traded since the Ming Dynasty around 1368- 1644 (Lim,
2011).

The aim of this study is to determine the occurrence rate of ecto-parasites, endo-
parasites and haemo-parasites of Aerodramus sp. and to identify parasites found in two
types of locations (urban and agricultural land) in Perak state, Malaysia. This is to
ensure that there is no zoonotic disease risk associated with edible-nest swiftlet ranching
and potential pathogens for the consumption of EBN. Other than that, Department of
Veterinary Services (DVS), Malaysia also received many public complaints concerning
the bird parasites being a nuisance to public health especially from ranching premises
build near residential areas. Furthermore, there is no baseline data on the status and
possible diseases that might impose health risk to the neighborhood.



Two types of swiftlet ranching premises locations were chosen in the study. They were
urban and agricultural land. The urban sites represent the swiftlet ranching premises
mainly built in shop lots in town and cities. The agriculture land sites represent ranching
premises located outside of town areas, built in the paddy fields, oil palm plantation and
fruit orchards in Perak.

These objectives will be addressed using the following hypothesis:

0] Parasitic infestation is associated with the location of edible-nest swiftlet
ranching premises.

The specific objectives of the study are:

(i) To determine the occurrence rate of ecto-parasites, endo-parasites and haemo-
parasites of edible-nest swiftlet, Aerodramus sp. found in two types of
locations (urban and agricultural land) in Perak state, Malaysia.

(i) To identify ecto-parasites, endo-parasites and haemo-parasites found in edible-
nest swiftlet, Aerodramus sp.
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