P e e
-
- o~ ———
s s -
- ~ -

~ o~

~ o~ o m—



feroustakaon
xote! Universiti Sains Dan Teknoiog! Malaysio {KUSTEM:)

1100036828

xno/
<e 0Oy,

LP 35 FST 1 2005

I
RN

1100036828

Stimulation of gut-associa‘2d lymghoid tissue (galt) following
intranasal exposure of formalin-killed pasteurella multocida B@
in goat / Phang Siew Leng.

PERPUSTAKAAR
KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
21030 KUALA TERENGGANU

1100036828

Lihat sebelah

HAK MILIK
PFRPUSTAKAAN KUSTE |




STIMULATION OF GUT-ASSOCIATED LYMPHOID TISSUE (GALT)
FOLLOWING INTRANASAL EXPOSURE OF FORMALIN-KILLED Pasteurella
multocida B2 IN GOAT

By

Phang Siew Leng

Research Report submitted in partial fulfillment of
the requirements for the degree of
Bachelor of Science (Biological Sciences)

Department of Biological Sciences
Faculty of Science and Technology
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA
2005



This project should be cited as:

Phang, S.L. 2005. Stimulation of gut-associated lymphoid tissue (GALT) following
intranasal exposure of formalin-killed Pasteurella multocida B2 in goat.
Undergraduate thesis, Bachelor of Science in Biological Sciences, Faculty of
Science and Technology, Kolej Universiti Sains dan Teknologi Malaysia,
Terengganu. 46p.

No part of this 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.

1100036828



< » JABATAN SAINS BIOLOGI
......... e — FAKULTI SAINS DAN TEKNOLOGI
KUST KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA

PENGAKUAN DAN PENGESAHAN LAPORAN
PROJEK PENYELIDIKAN | DAN I

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: STIMULATION OF
GUT-ASSOCIATED LYMPHOID TISSUE FOLLOWING INTRANASAL EXPOSURE OF
FORMALIN-KILLED Pasteurella multocida B2 IN GOAT oleh PHANG SIEW LENG no.
matrik: UK 6355 telah diperiksa dan semua pembetulan yang disarankan telah dilakukan.
Laporan ini dikemukakan kepada Jabatan Sains Biologi sebagai memenuhi sebahagian
daripada keperluan memperolehi ljazahSARJANA MUDA SAINS (SAINS BIOLOGI, Fakulti
Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia.

Disalpkan oleh:

Penyelia Utama

DR. MBAB: EFFENDY BIN ABD. WAHID -
Co B AS ciate Professor Tarikh: M"’J\ 3 , 209¢

-bﬁ‘,l(‘gic.dl Sciencc ........................
Faculty of Science and Technology
Wniversity College of Science and Technology Malaysia
Mengabang Telipot
21030 Kuala Terengganu.

Penyelia Kedua (jika ada)
Nama:
Cop Rasmi Tarikh: ..o

Ketua Jabatan Sains Biologi
Nama: PROF. MADYA DR. NAKISAH BT. MAT AMIN

. Ketua .
Cop Rasmi: | Jabatan Sains Biologi Tarikh: 5“#3?*7/&005'
' Fakulti Sains dan Teknologi
Kelej Universiti Sains dan Teknologi Melaysia
(KUSTEM)
21030 Kuala Terengganu.



ACKNOWLEDGEMENTS

First and foremost, I would like to express my deeply thankful to my supervisor,
Assoc. Prof. Dr. Mohd. Effendy bin Abdul Wahid. His guidance and inspiration since
the inception of this final year project had given me the determination in conducting

this research.

Further more, I would like to deliver my sincere gratitude to all the lab assistants
especially Histology lab, Mr. Mohammad Embong and Miss Normazianti for their

helping hand towards the successful of this study.

My grateful thanks goes to Miss Siti Tafsil Raudah for sharing her knowledge,
enormous assistants, advices and encouragement that lead to my dedication in

completing this research.

[ am also grateful to my patient family members for their endless support. Finally,

thanks to my course mates and friends for their moral support along this study.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

LIST OF APPENDICES

ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION AND OBJECTIVES
1.1 Introduction

1.2 Objectives

1.3 Hypotheses

CHAPTER 2 LITERATURE REVIEW

2.1 Gut-Associated Lymphoid Tissue (GALT)
2.1.1 Anatomy of GALT

2132 Recirculation of lymphocytes

2.2 Gastrointestinal System

2.2.1 Duodenum

il

Page

9

Vil

X1
X1l

xl1il



2.2.72

223

23

2.3.1

232

CHAPTER 3

3.1

$.2

3.3

3.4

5.9

CHAPTER 4

4.1

4.2

4.3

4.4

4.4.1

4.4.2

4.5

Jejunum

[leum

Common Mucosal Associated Lymphoid Tissue (MALT)
Features of MALT

Mucosal IgA and Its Transport

METHODOLOGY

Pasteurella multocida B2 Preparation
Animals

Sample Collection

Histological Techniques

Statistical Analysis

RESULTS
Responses by GALT
Responses of Duodenum, Jejunum and Ileum in GALT

Responses of Intraepithelial, Lamina Propia and Crypts
between treatments Group

Responses within Treatments Group
Responses by Duodenum, Jejunum and Ileum in GALT

within Treatments Groups

Responses by Intraepithelial, Lamina Propia and Crypts
within Treatments Groups

Responses by the Size and the Number of Lymphocytes in
Peyer’s patches of GALT

10

10

11

12

13

15

L7

20

20

20



CHAPTER 5 DISCUSSION
CHAPTER 6 CONCLUSION
REFERENCES

APPENDICES

CIRRICULUM VITAE

Peroustakgan
ROI8! Universiti Sains Dan Teknolog) Malaysta (KUSTEM)

24

27

28
31

46



Table

[11.1

V.1

V.2

V.3

V.4

V.5

V.6

LIST OF TABLES

Animals

Mean (£ S.E) estimates of the average number of
lymphocytes between Group 3, Group 1 and
Group 2 following challenge by formalin-killed
Pasteurella multocida B2 in goats.

Mean (= S.E) estimates of the average number of
lymphocytes in duodenum, jejunum and ileum
between groups following intranasal exposure of
formalin-killed Pasteurella multocida B2 in goats.

Mean (£ S.E) estimates of the average number of
lymphocytes 1n intraepithelial between groups
following intranasal exposure of formalin-killed
Pasteurella multocida B2 in goats.

Mean (+ S.E) estimates of the average number of
lymphocytes in lamina propia between groups
following intranasal exposure of formalin-killed
Pasteurella multocida B2 in goats.

Mean (+ S.E) estimates of the average number of
lymphocytes in crypts between groups following
intranasal exposure of formalin-killed Pasteurella
multocida B2 in goats.

Mean (= S.E) estimates of the average number of
lymphocytes between duodenum, jejunum and
ileum in Group 1 group following intranasal
exposure of formalin-killed Pasteurella multocida
B2 in goats.

Vi

Page

35

37

37

38

38

39

39



Mean (+ S.E) estimates of the average number

of lymphocytes between duodenum, jejunum and
ileum in Group 2 following intranasal exposure of
formalin-killed Pasteurella multocida B2 in goats.

V.8

V.9

Mean (+ S.E) estimates of the average number
of lymphocytes between duodenum, jejunum
and ileum in Group 3 following intranasal
exposure of formalin-killed Pasteurella
multocida B2 in goats.

Mean (= S.E) estimates of the area of Peyer’s
patches in ileum between treatments groups
following intranasal exposure of formalin-
killed Pasteurella multocida B2 in goats.

Mean (+ S.E) estimates of the average number
of lymphocytes of Peyer’s patches in ileum
between treatments groups following
intranasal exposure of formalin-killed
Pasteurella multocida B2 in goats.

Vil

40

41

41



Figure

4.1

4.2

43

4.4

4.5

4.6

4.7

4.8

4.9

[.1

[1.1

LIST OF FIGURES

Average numbers of lymphocytes between control,
once and twice treatment following intranasal
exposure of formalin-killed Pasteurella multocida B2
in goats.

Data analysis comparison of duodenum, jejunum and
ileum in treatments group (p>0.05).

Data analysis of intraepithelial lymphocytes in
treatments group

Data analysis of lamina propia lymphocytes in
treatments group.

Data analysis of cypts lymphocytes in treatments
group.

Data analysis of comparison between duodenum,
jejunum and ileum lymphocytes in Group 1 (p>0.05).

Data analysis of comparison between duodenum,
jejunum and ileum lymphocytes in Group 2 (p>0.05).

Data analysis of comparison between duodenum,
jejunum and ileum lymphocytes in Group 3 (p>0.05).

Total area and number of Peyer’s patches lymphocytes
in GALT.

Sample Collection

Tissue of jejunum in goat with H&E staining,
visualized by Image Analyzer Programme
(Magnification 20x)

viil

Page

14

18

18

19

22

22

23

23

32

33



I3

V.1

Tissue of duodenum in goat with H&E staining
visualized by Image Analyzer Programme
(Magnification 20x)

Tissue of Peyer’s patches in ileum of goat with
H&E staining visualized by Image Analyzer

Programme (Magnification 20x)

Inoculum and Histotechniques

33

34

36



ANOVA

SE

Cfu/ml

H & E staining
GALT

CMIS

MALT

BALT

Ig

LIST OF ABBREVIATIONS

Analysis of variances

Standard error

Cell formed per milliliter

Hematoxylin and eosin staining
Gut-associated lymphoid tissue

Common mucosa immune system
Mucosa-associated lymphoreticular tissue
Bronchus-associated lymphoreticular tissue

Immunoglobulin



LIST OF APPENDICES

Appendix Page
1. Samples Collection. 32
IL. Histological Tissues 33
[1I. Experimental Design 35
V. Inoculum and Histotechniques 36
V. Statistical Tests | 37

X1



ABSTRACT

A study was conducted on the cellular response following intranasal exposure of
formalin-killed Pasteurella multocida B2 in the gastrointestinal tract in goats.
Fifthteen clinically healthy goats were divided into three groups; Group 1 was
exposed once to formalin-killed Pasteurella multocida B2, Group 2 was exposed
twice whereas Group 3 remain as untreated control group. All groups were exposed
using intranasal spray method technique. Five goats from Group 1 and two goats
from Group 3 were slaughtered on day fifthteen while the other goats from Group 2
and the rest from Group 3 were slaughtered on day 28. The intestine samples were
collected and fixed in 10% of formalin before processed for histological examination.
The number of lymphocytes in duodenum, jejunum and ileum were increased
significantly (p<0.05) especially on day 28. In addition, the number of intraepithelial,
lamina propia and crypts lymphocytes were increased gradually (p<0.05) during the
second exposure of formalin-killed Pasteureila multocida B2. However, the number
of Peyer’s patches lymphocytes were significantly high (p<0.05) on day 15 but
showed declining pattern on day 28. Moreover, there were no correlation (p>0.05)
between the number of lymphocytes and the size of Peyer’s patches in this study. The
results obtained from this study revealed that exposure of formalin-killed Pasteurella

multocida B2 intranasally in goats were able to stimulate the response of GALT.
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RANGSANGAN SALUR PENCERNAAN DIIKUTI SEMBURAN
INTRANASAL OLEH Pasteurclla multocida B2 (DIBUNUH FORMALIN)
PADA KAMBING

ABSTRAK

Satu kajian berkaitan tindak balas sel diikuti pendedahan secara “oral” oleh
Pasteurella multocida B2 (dibunuh dengan formalin) pada salur pencernaan telah
dijalankan pada kambing. Lima belas ekor kambing yang sihat dibahagikan kepada
tiga kumpulan; Kumpulan kambing yang pertama didedahkan sekali Pasteurella
multocida B2 (dibunuh oleh formalin), kumpulan kedua didedahkan dua kali
manakala kumpulan tiga tiada pendedahan dan bertindak sebagai kawalan. Kesemua
kumpulan diberi pendedahan secara semburan intranasal. Lima ekor kambing dari
kumpulan satu dan dua ekor dari kumpulan tiga disembelih pada hari yang ke-15 dan
kambing yang selebihnya dari kumpulan tiga serta kumpulan dua pula disembelih
pada hari yang ke-28. Sampel usus kecil yang dikumpulkan tersebut direndam dalam
10% larutan formalin sebelum proses histology dijalankan. Didapati bahawa bilangan
limfosit pada duodenum, jejunum dan ileum menunjukkan peningkatan yang
signifikan (p<0.05) terutama pada hari ke-28. Namun, bilangan limfosit pada Peyer s
paiches meningkat secara mendadak (p<0.05) pada hari ke-15 tetapi berkurangan
pada hari yang ke-28. Tiada korelasi (p>0.05) diperhatikan antara bilangan limfosit
dan saiz Peyer’s patches. Keputusan yang diperolehi dari kajian ini menunjukkan
bahawa pendedahan Pasteurella multocida B2 (dibunuh formalin) ini berupaya

merangsang tindak balas sel pada salur pencernaan.
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