wo) ol el

DEDICATION

TO MY PARENTS
, 1O MY WIFE HANAN
WHO ENCORGED ME TO DO THIS WORK
,TO MY BROTHERS AND SISTERS

SPECIALY HUSSIN ALKANZEE




ACKNOWLEDGEMENTS

"Verily, my prayer, my sacrifice, my living and my dying are for

Allah, the Lord of the Worlds"

It is a pleasure to express my sincere gratitude to my Supervisor Professor Amel
Omer Bakhiet Department of Pathology Sudan University of Science and
Technology, for guidance, genuine help and encouragement.

My sincere appreciation and thanks are due to my Co-Supervisor Dr. Abdul
Khalig Hassan Babiker, for valuable guidance and advice.

I wish to express my appreciation to Al Tuhaim Dairy Farm and for the Manager
Dr. Mustafa A. EISheikh.

Thanks are due to Dr. Salah Hassan Idris and Mr. Mohammed Nageeb,
Department of Diagnostic Pathology Central Veterinary Research Laboratories
Soba, for their support and technical help.

My sincere appreciations are due to Dr Hamid Omer Bushara, Dr. Ibrahim and to
IDAC (Inspection - Diagnostics - Analysis - Consultation) labs staff Riyadh,
Kingdom of Saudi Arabia.

Special thanks are due to my friends Dr. Alwassila M. Alawad and Dr Khalid
Rodwan for their continuous support and encouragement.

Sincere appreciation to Al-Enayah Est. Manager Mr. Sarhan for his great help and
support

I am grateful to all camels' owners in Hail region.

II



TABLE OF CONTENTS

Contents
D T4 (o 1170 ) o
.................................................................................. Acknowledgements
I 10 (o) ) 1<) 11
LSt Of TaDIES. . .ttt e e
.................................................................................................. List of Figures
................................................................................................ Abstract
bl )a” ua>.14 ..............................................................................................
INTRODUCTION
CHAPTER ONE
LITERATURE REVIEW
...................................................................................... The camelids .1.1
................................. (Camel breeds in Hail, Kingdom of Saudi Arabia (KSA .1.1.1
................................................ (Hail Region (Northern Saudi Arabia (KSA .1.1.2
....................................................................................... Skin diseases .1.2
............................................................... (Contagious Skin Necrosis (CSN .1.3
....................................................................... Causative Agent of CSN .1.3.1
......................................................... Clinical manifestation of the disease .1.3.2
........................................................................................ Treatment .1.3.3
CHAPTER TWO
MATERIALS AND METHODS

...................................................................... Materials and study design .1 .2
2.1 1. The StUAY @Ia. ... .c.uentt et
P STV o0 0) [ 00 0101 Vi o) 1 R
2.1.3. Clinical eXamination. . .......oeueiiutirte ittt e et ee e e e e e aeeenaeanns
N B = (] 1. P 1101 0.2
2.1.5. Pathological EXamination. .........oeueiuieiiiiii e e e
................................................................................. Histopathology .2.1.6
.......................................................................................... Methods .2.2
0 I - Y1311 12
............................................................... (Hematological method (CBC .2.2.2
.................................................. (Evaluation of Copper (Cu) and Zinc (Zn .2.2.3
................................................................ Evaluation of liver function .2.2.4
............................................... (Gamma-Gluamyl Transpeptidase (GGT .2.2.4.1
.............................................................. (Alanine transaminase (ALT .2.2.4.2
«....... Evaluation of kidney function .2.2.5
.................................................................................... Creatinine .2.2.5.1
S T - VO PP
........................................................ Bacterial isolation and identification .2.2.6
................................................................................... Purification .2.2.6.1

III

Page
I

II

I
VI

VII

VIII
IX
1

14
14
14
14
14
15
15
15
15
15
16
16
16
17
17
17
17
18
18



................................................................................. Identification .2.2.6.2 18

.......................................................................... Fungal identification .2.2.7 19
........................................................................ Histopathological study .2.2.8 19
.............................................................................. Statistical Analysis .2.2.9 20
CHAPTER THREE
RESULTS
3.1. The occurrence of CSN in Hail....oovviunniiiiiiiiiii e 21
T O] 10 (o | =TS o) o - 21
3.3. Haematological Chan@es .........ccuviiuiiiiiiiiiiiiii i 25
3.4. Total WBCs and differential COUNt..........covviiriiiiiiiiiiiiii e, 33
3.5, LIVET FUNCHION TOSES. ceveeereiieetieeeeiiiteteee et e eeeiiareeeeeeeessesssaasteeessssssssssssseseesssssssssnsssseees 39
3.6. Kidney fUnCHion eSS .. ...ttt ittt et et et e et eeaeeaans 39
3.7. Mineral COMCONIIAtION. ... ...ttt e e anns 43
3.8. Distribution of bacterial and fungal infection...................c.oooiiiiiiiii i, 46
3.9. Bacterial isolation and identification.........ooeuueiieiiiiiiiet it 46
................................................................................................. Mycological finding .3.10 46
3.11. Histopathological Study..........coouiiriiiiiiiii e 51
C T IO I 1T 110 1<) 1 | S 55
CHAPTER FOUR
DISCUSSION
DISCUSSION. ...ttt ettt et e e e eeee et tteee et sesessseteteeeesssesssssesteteesssssessssasteeeesssens 56
............................................................. Conclusion and Recommendations 60
............................................................................................................... REFERENCES 61

APPENDIX

IV



LIST OF TABLES

No Description Page
1 The incidence of CSN in camels in Hail Region 21
2 Hematological changes: (RBCs, HGB, PLT and DRW) in the CSN infected

and control camels 26
3 Hematological changes: HCT, MCHC, MCH and MCYV in the diseased and
control camels 30
4 Total WBCs and differential count of the CSN diseased and control
camels. 35
5 Liver function tests in diseased and control camels 40
6 Kidney function tests in the diseased and control camels 40
7 Copper and zinc concentration (pug/100 ml) in the sera of control and
diseased camels 44




No

LIST OF FIGURES

Description

I 1 L 0 Pt
(2a). Gross pathology/lesions of CSN in the flank region of camels....................
(2b). Gross pathology/lesions of CSN in the limbs of camels ...........................
(2c). Gross pathology/lesions of CSN in the neck of camels......................c.oc.
(3a). Hematological changes: (RBCs) count in the control and the diseased camels..
(3b): Hematological changes: (HGB) concentration in the control and the diseased
CAMIELS . e
(3c). Hematological changes: PLT count in the control and the diseased camels ....
(3d).Hematological changes: RDW (%) count in the control and the diseased

(4a). Hematological changes: HCT (%) in the control and the diseased camels......
(4b). Hematological changes: MCHC in the control and the diseased camels .......
(4c). Hematological changes: MCH in the control and the diseased camels..........
(4d). Hematological changes: MCV in the control and the diseased camels..........
Total WBCs count in the control and the diseased camels..............................
Basophil count in the control and the diseased camels..................c.ccoeeiinine.n
Eosinophil count in the control and the diseased camels....................ccooeiintan
Neutrophil count in the control and the diseased camels.....................ccoeeeinin.
Monocyte count in the control and the diseased camels....................cooiiiiini.
Lymphocyte count in the control and the diseased

CAMIELS. . . ettt ettt st et
GGT enzyme activity in the sera of the control and the diseased camels...............
ALT enzyme activity in the sera of the control and the diseased camels...............
Urea concentration in the sera of the control and the diseased camels..................
Creatinine concentration in the sera of the control and the diseased camels............
Copper concentration in the sera of the control and the diseased camels...............
Zinc concentration in the sera of the control and the diseased camels..................

VI

28

28
31
31
32
32
36
36
37
37
38

38
41
41
42
42
45
45



17 Growth of different isolated bacteria.............cooeviiiiiiiiiiiiii e,
18 Cladosporium spp: long branching spore with lemon shaped...........................
19 Helmintho sporium spp: dematiaceous filamentous fungus ..................coceuenee.
20  Alternaria spp: melanin-like pigment one of the causative agents of ulcerative
CUtANEOUS INFECHIOMN. ...\ttt ettt et et re e eeaans
21 Fusarium spp: filamentous fungi.............coooiiiiiiiiiiiiii
22 Penicillium spp : filamentous fungi...........c.cooiiiiiiiiiiiiii e
23 Epidermal hyperplasia, hyper-keratosis, acantolysis H& E x 40........................
24 Pustular dermatitis that characterized by intraepidermal vesicles, or separation of
dermis from epidermis H& E X 40.......c.oiiiiiiiiiiiiiiiii e
25  Rupture of hair follicles and aggregation of neutrophils H& E x 40...................
26 Perivascular dermatitis characterized by vasodilatation of dermal blood vessels and
perivascular inflammatory cell infiltration H& E X 40........cccevviiiiiiiiiniiiiiiinnnn,
27  Healed lesion of CSN after treatment.............coevuiiuiiiiiniiiiiinn e,

ABSTRACT
This study was conducted in the Hail Region, Kingdom of Saudi Arabia. The

objectives of this study were to record the incidence of contagious skin necrosis
(CSN) (Naeita, Alara) in camel (Camelus dromedarius) in Hail Region, to isolate
the causative agents of the disease, to study the clinicopathological changes
associated with CSN and to study the histopathology of the disease. The survey
included 11,000 camels of both sexes in 220 herds with age range 6 months -8
years. All camels were clinically examined. The control camels were healthy and
no skin lesions were detected. All camels with skin lesions were grossly
examined and tentative diagnosis of contagious skin necrosis (CSN) was done.
The lesions were distributed in various areas of the body (neck, inguinal, flank
and limbs). Infected camels with CSN were 1080 camels (9.6%). No changes
were observed in the body temperature and the respiratory rate of diseased
camels. Blood samples were collected and swabs from CSN lesions were taken to
measure haematological parameters and the serum was separated and tested for
the liver enzymes Gamma glutamyl transpeptidase (GGT) and Alanine
transaminase (ALT) and renal function (urea and creatinine). Serum Copper (Cu)

and Zinc (Zn) were measured. Skin lesions were collected and kept in 10%
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formal saline for histopathological study. Red blood cell and hemoglobin
concentration were significantly decreased and the total blood cells count,
neutrophils and basophils and lymphocytes were increased. The activity of (GGT)
and (ALT) enzymes and serum Cu were increased and no changes in serum urea
and creatinine concentrations. Six isolates of bacteria: B. subtilis, P. aeruginosa,
P. mirabilis, S. aureus, S. faecalis and E. coli.and five fungi: Helminthsporium
spp., Altrnaria spp., Fusarium spp. Penicillium spp. and Cladosporium spp. were

identified.
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