


. � °fefOuSTOkOOn 

�tel Untversltt Sotns Don Teknologl Moloysto (KUSTU,11 

i.10003·6850 

1lliiil11111 
1100036850 
Immune response ofbroncho alveolar lavage towards intranasal 
exposure ofpasteurella multocida B2 in goats/ Hanafi Anuwar. 

PERPOSTAKAAN 

KOLEJ UNIVERSmiSAINS & TEKNOLOGI MALAYSIA 
21030 KUALA TERENGGANU 

·11000368 50

Llhat sebelah 

HAIi; MIUI<. 

Pf.RPUSTAKAAN KUSTEM 



IMMUNE RESPONSE OF BRONCHO ALVEOLAR LAV AGE TOWARDS 
INTRANASAL EXPOSURE OF Pasteurella multocida B2 IN GOA TS 

By 

Hanafi bin Anuwar 

Research Report submitted in partial fulfillment of 
the requirements for the degree of 

Bachelor of Applied Science (Biodiversity Conservation and Management) 

Department of Biological Sciences 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 
2005 



This project should be cited as: 

Hanafi, A. 2005. Immune response of broncho alveolar lavage towards intranasal exposure 
of Pasteurella multocida B2 in goats. Undergraduate thesis, Bachelor of Applied 
Science in Biodiversity Conservation and Management, Faculty of Science and 
Technology, Kolej Universiti Sains dan Teknologi Malaysia, Terengganu. 37p. 

No part of this project report may be produced by any mechanical, photographic, or 
electronic process, or in the form of phonographic recording, nor may it be stored in a 
retrieval system, transmitted, or otherwise copied for public or private use, without written 
permission from the author and the supervisor(s) of the project. 

1100036850 



JABATAN SAINS BIOLOGI 

FAKULTI SAINS DAN TEKNOLOGI 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II

Adalah ini diak:ui dan disahkan bahawa laporan penyelidikan bertajuk: Immune Response of
Broncho Alveolar Lavage Towards Intranasal Exposure of Pasteurella Multocida B2 in
Goats, oleh Hanafi bin Anuwar, Matrik UK 6703 telah diperiksa dan semua pembetulan yang
disarankan telah dilak:ukan. Laporan ini dikemukakan kepada Jabatan Sains Biologi sebagai
memenuhi sebahagian daripada keperluan memperolehi ljazah Sarjana Muda Sains Gunaan
(Pemuliharaan dan Pengurusan Biodiversiti), Fak:ulti Sains dan Teknologi, Kolej Universiti
Sains dan Teknologi Malaysia.

Disahkan oleh:

;�.J.� 
P o . l� o, Mohd Elleody b. Abd w,Md

Na.ma: Pensyarah 
J(!bt11an Sai11s 810/og1 

Cop Rasmi: Fakulli Sains dan Teknologi 
Kolej Universiti Sains dan Teknolog1 Malaysia

(KUS1E:M) 
21030 i<uala Terengganu, Terengganu .

.......... t.� ................ . 
Ketua Jabatan Sains Biologi
Na.ma:
CopRasmi:

PROF. MAOYA DR. NAKISAH BT. MAT Al,•11;�
Ketue 

Jabatan Sains l'Jiologi 
Fakulti Sains dan Teknologi 

Kolej Unlversiti Sains dan Teknelogi Malaysiij 
(KUSTEM) 

21030 Kuala Terengganu. 

11 

Tarikh: '1 �p ?<J.JJ -

Tarikh: (b / 'f- /oJ -



ACKNOWLEDGEMENTS 

Bless be to Allah (S.W.) the Almighty who had created me and then gave me such an 

opportunity to do and complete this report as requirements of my degree program. 

First and foremost, everlasting gratitude goes to my supervisor Prof. Madya Dr. 

Mohd. Effendy bin Abd Wahid whose constant supervision and valuable guidance 

especially on planning of the study, constructive suggestions and consistent 

motivation during the course of this study will ever be remembered. 

Sincerely thankful to Siti Tafsil Raudah who was most helpful and generous with her 

time guiding and giving opinion especially during the laboratory work. Thanks are 

also recorded to Cik Azlina, Encik Mohammad Embong, Asmanelli, Nur Tahirah, 

Fadil, Zulfadli, Arniruddin and those who were involved either directly or indirectly 

in sharing their knowledge, skill and assistance during this study. 

A special dedication is also due to my father, my mother, my sister and brothers for 

their love, patience, sacrifices, understanding and continuous encouragement during 

the long period of this study. 

lll 



LIST OF CONTENTS 

Content 

THESIS APPROVAL FORM 

ACKNOWLEDGEMENTS 

LIST OF CONTENTS 

LIST OF T ABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

1.0 INTRODUCTION 

1.1 Hypothesis 

1.2 Objective 

2.0 LITERATURE REVIEW 

2.1 Mucosa! Immunity 

2.2 Imrnunoglobulin 

2.3 Pasteurella multocida 

lV 

Page 

II 

lll 

IV 

YI 

Vll 

Vlll 

lX 

X 

XI 

1 

3 

3 

4 

4 

5 

6 



reroustoir.oon 

�o1e1 un1vers1t1 S01ns Dan Teknotogt Malaysto (KUSTH.11 

3.0 

4.0 

5.0 

6.0 

METHODOLOGY 

3.1 Animal 

3.2 Inoculum 

3.3 Experiment procedure 

3.4 Enzyme-linked imrnunosorbent assay (ELISA) 

3.4.1 Coating antigen 

3.4.2 Block plate 

3.4.3 Sample 

3.4.4 HRP Detection Antibody 

3.4.4a Primary Rabbit Anti-Goat 

3.4.4b Secondary Goat Anti-Rabbit 

3.4.5 React substrate 

3.5 Statistical analysis 

RESULTS 

4.1 

4.2 

Optimization 

Study result 

DISCUSSION 

CONCLUSION 

REFFERENCES 

APPENDICES 

CURRICULUM VITAE 

V 

8 

8 

8 

9 

11 

11 

11 

11 

12 

12 

12 

12 

13 

14 

14 

14 

21 

24 

25 

28 

37 



Table 

4.1 

4.2 

UST OF TABLES 

The comparison of lgG means values in the lung lavage fluid 
between exposed and unexposed group. 

The comparison of IgA means values in the lung lavage fluid 
between exposed and unexposed group. 

Vl 

Page 

17 

17 



LIST OF FIGURES 

Figure Page 

3.1 Lung lavage fluid procedure 10 

4.1 IgG responses in the lung lavage fluid of goats following intranasal 16 

exposure to formalin-killed Pasteurella multocida B2. 

4.2 lgA responses in the lung lavage fluid of goats following intranasal 16 

exposure to formalin-killed Pasteurella multocida B2. 

4.3 Lung of goat with once treatment (Group 1) 18 

4.4 Lung of goat with twice treatment (Group 2) 19 

4.5 Lung of untreated control goat (Group 3) 20 

Vll 



LIST OF ABBREVIATIONS 

Symbol Meaning 

Ho Null hypothesis 

Ha Alternative hypothesis 

cfu Colony per unit 

rpm Round per minute 

et al. And others (Latin) 

Vlll 



Appendix 

Appendix A 

Appendix B 

LIST OF APPENDICES 

lX 

Page 

30 

36 



ABSTRACT 

Pasteurella multocida B2 which is associated with Haemorrhagic Septicaemia (HS) 

has caused a serious disease to large ruminants and caused great economic losses in 

the Southeast Asia. The accepted method of HS control throughout the world is by 

vaccination. In this study, the immunoglobulin (IgG and IgA) responses in the lung 

lavage fluids of goats following intranasal exposure to formalin-killed Pasteurella

multocida B2 was determined. Thirteen goats were divided into 3 groups. Goats in 

Group 1 were subjected to once intranasal exposure to formalin-killed Pasteurella

multocida B2 while goats in Group 2 were subjected to double intranasal exposure to 

the same organisms. Goats in Group 3 were the unexposed control. At day 15, goats 

in Group 1 were killed while goats in Group 2 and Group 3 were killed at day 29. 

Their lungs were flushed with normal saline to collect the samples. These lung lavage 

fluids were subjected to enzyme-linked immunosorbent assay (ELISA) to determine 

the levels of IgG and IgA. The IgG levels in the lung lavage fluids increased 

insignificantly (p>0.05) after the first exposure and reach a significantly (p<0.05) 

high level following the second exposure. IgA levels increased significantly (p<0.05) 

after the first exposure but declined to the lowest levels following the second 

exposure. This stimulation of mucosal immune responses using intranasal 

presentation of formalin-killed Pasteurella multocida B2 has shown great promise for 

inducing protective immunity to respiratory pathogens. 
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TINDAKBALAS IMUN DI DALAM CECAIR PEP ARU KAMBING TERHADAP 

PENDEDAHAN Pasteurella multocida B2 SECARA INTRANASAL 

ABSTRAK 

Pasteurella multocida B2 yang mengakibatkan Haemorrhagic Septicemia (HS) telah 

menyebabkan penyakit yang serius terhadap rurninan serta mengakibatkan kerugian 

ekonomik yang besar di Asia Tenggara. Vaksinasi merupakan kaedah yang 

digunapakai di seluruh dunia dalam mengawal penyakit ini. Dalam kajian inj, 

tindakbalas immunoglobulin (lgA dan IgG) di dalam cecair peparu terhadap 

Pasteurella multocida B2 yang dimatikan dengan formalin dikenalpasti melalui 

intranasal. Tiga belas ekor kambing telah dibahagi kepada 3 kumpulan. Kambing­

kambing di dalam Kumpulan 1 telah didedahkan kepada Pasteurella multocida yang 

dimatikan ini sekali, manakala kambing-kambing di dalam Kumpulan 2 telah diberi 

dedahan berganda. Kambing-kambing di dalam Kumpulan 3 merupakan kawalan. 

Pada hari ke-15, kesemua kambing di dalam Kumpulan 1 disembelih manakala 

kambing-kambing di dalam Kumpulan 2 dan Kumpulan 3 disembelih pada hari ke-

29. Peparu kambing-kambing tersebut dimasukkan dengan normal saline untuk

diambil sampelnya. Enzyme-linked immunosorbent assay (ELISA) digunakan untuk 

mengenalpasti tahap IgG dan IgA di dalam cecair peparu yang diambil ini. Tahap IgG 

dalam cecair peparu meningkat selepas dedahan pertama dan meningkat lagi dengan 

nyata (p<0.05) selepas dedahan kedua. Tahap IgA dalam cecair peparu pula 
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meningkat dengan nyata (p<0.05) selepas dedahan pertama tetapi menurun ke paras 

terendah selepas dedahan kedua. Rangsangan tindakbalas sistem imun mukosal ini 

terhadap Pasteurella multocida B2 menjanjikan peningkatan tahap keimunan 

terhadap patogen. 
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