Beni-Suef University

Faculty of Veterinary Medicine
Department of Bacteriology,
Mycology and Immunology

Role of immune- modulators on the immune
response to E. coli and Salmonella Enteritidis
infection isolated from broiler chickens

A Thesis
Presented by

Manal Al Roby Saadawy

(B.V. Sc., Fac. Vet. Med. Cairo University, 1992-1993)

For the degree of M.V.Sc
(Bacteriology, Mycology and Immunology)

Under supervision of

Prof. Dr. Walid Hamdy Hassan

Prof. of Bacteriology, Mycology and Immunology
Fac. Vet. Med., Beni-Suef University.

Dr. Hala Sayed Hassan

Assistant professor of Bacteriology, Mycology and Immunology
Fac. Vet. Med., Beni-Suef University.

Prof. Dr. Soumaya El-Sayed El.Shafii
Chief researcher of Bacteriology, Mycology and Immunology
Animal Health Research Institue
Doki, Giza

(2016)




List of Contents

Page
1- INTRODUCTION......coovviiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeees 1
2- REVIEW OF LITERATURE.......c.ovvvinininininiieenenenenes 5
2.1. Prevalence of E.coli in broiler chickens............................ S
2.2. Prevalence of Salmonella in broiler chickens..................... 7
2.3. Antimicrobial susceptibility testing of the recovered E.coli 9
0] F LT PP
2.4. Antimicrobial susceptibility testing of the recovered Salmonella 11
0] F L R
2.5. Effects of probiotics on intestinal pathogens in chickens.......... 14
2.6. Antibacterial Effect of Essential oils herbal extracts on E. coli. 20
and Salmonella........ ...
2.7. Evaluating the cellular and humeral immune response using 24
nitroblue tetrazoliumassay & ELISA............ccooiiiiiii i,
3- MATERIAL AND METHODS...........ccooeeeeeeeeee 28
3.0. Materidls......c..eeinieiiiiiiiiee e 28
3.1 SaAMPIES. .o 28
3L2MedlaUSed. ....cvviinii 29
3.1.3. StaNS USE. ..., 31
3.1.4. Biochemical reagents and solutions........................... 31
.15, ANtiISEra USed. .....covviirii i 33
3.1.6. Antibiotic discs (OX0id)........ccooviiiiiiiiii 34
3.1.7. Material used for experimental infections....................... 34

v




3.2.

3.1.8. Materials and reagents used for the Enzyme Linked
Immunosorbent Assay (Indirect ELISA)

3.1.9. Materials and reagents used for measuring polymorph
nuclear leukocyte(PMNL)phagocytic Activity using NBT dye
method:

Methods...........coooiieee e
3.2.1.SampPling... .o

3.2.2. Bacteriological examination .....................cooeenl .
3.2.2.1. Isolation of E.coli ...............ocooiiii

3.2.2.2. Isolation of Salmonellae...........coooeeeeiiiiiii,

3.2.2.3. Morphological and microscopical examination of the ...
isolates
3.2.3.4. Biochemical identification ...............................l.

3.2.4. Serological identification ...
3.2.5. Sensitivity tests for bacterial isolates ........................

3.2.6. Preparation of formalized E.coli and S.Enteritidis..........
antigen
3.2.7.Preparation of E.coli and S.Enteritidis hyperimmune sera..

3.2.8. Calculation of LD50 of S.Enteritidis and E.coli O78.......
Isolates

3.2.9. Experimental infections with recovered E. coli ............
and S.Enteritidis in chickens:
3.2.10. Estimation of humeral immune response using .........

enzyme linked immunosorbent assay (ELISA)

3.2.11. Estimation of cellularimmune response by measuring...
PMNL phagocytic activity using NBT dye method
3.2.12. Reisolation of E.coli O 7gand S.Enteritidis........

RESULTS eiieeeeeeeeennnnnnnnnssnssssseses
4.1. Isolation and biochemical identification of E. col.

and Salmonella serovars from broiler chickens .

\Y

37

38

39
39
39

39
39

40

40
42
44
45

45
46

48

50

52

53

54
54




4.1.1. Isolation and biochemical identification of E. coli .

from broiler chickens ...
4.1.2. Serogrouping of the recovered E.coli isolates ............
4.1.3. Isolation and biochemical identification of Salmonella
serovars from broiler chickens..................ocooii,
4.1.4 Serotyping of Salmonella serovars isolated from broiler
ChICKENS ..
4.2. Antimicrobial susceptibility patterns of the most
predominant E. coli serogroupes and Salmonella serovars
(E. coli Oz and Salmonella Enteritidis) ..oceeeeeeeenenennennnn.
4.3. Results of experimental infections of broiler chickens
with E. coli Ozgsand Salmonella Enteritidis .

4.4, ELISATESUITS tiviiriiniinineinerniinisennecnsonsones

4.5. Estimation of cellular immune response by measuring

PMNL phagocytic activity

DISCUSSION ....ciniiiiiiiiiiiiiiinnnnnnee e
SUMMARY e
REFERENCES ..o
ARABIC SUMMARY ....oiiiiiiiiiiiiiiiiiiiiiinininneneaes

Vi

54

55

61

62

65

71
79




list of Photos

Title

E. coli on EMB showing the greenish metallic sheen.
appearance of the colonies
Biochemical identification of E.coli (+ve indole, -ve citrate,
A/AonTSland —ve urea hydrolysis)
Salmonella colonies on S.S showing pale yellow colonies
with black center
Biochemical tests of Salmonella spp. (+ ve citrate, H,Son
TSI and -ve urea)
Showed the antibacterial susceptibility of a tested isolate37L)

multidrug resistance was observed
showed the appearance of blue dotes on engulfed cells (black
arrows) and negative phagocytosis have no dotes (red arrows)

Vi




Figers

s

list of figures

Title

Mortality and morbidity of experimental challenged.........

chicken with LD50 of E.coli O78

Mortality and morbidity of experimental challenged
.chicken with LD50 of S. E Enteritidis

Comparison between groups treated and challenged with E.

coli O78 and S. Enteritidis

Mean of Optical Density (MOD) IgG in chickens
treated with probiotic

Mean of Optical Density (MOD) IgG in chicken
Treated with herbal mixture

Mean of Optical Density (MOD) IgG in chickens
treated with probiotic and herbal mixture

Comparison between MOD of 1gG in groups treated with
didifferent supplements
Phagocytic index at 1% and 3rd days post infection

Phagocytic percent at 1% day and 3 day post infection

VIl

Page

68

69

76

76

77

79

82

82




Table
1_
2_

11-

12-

13-

14-

15-

List of Tables

Title

Broiler chickens samples ...
Interpretation of the zones of growth inhibition for antibacterial...

susceptibility

sample data used to determine 50% end point (LDso) .............

of S.Enteritidis using the Reed and Muench method

Sample data used to determine 50% end point (LDsy) ............

of E.coli using the Reed and Muench method

Biochemical characterization of E.coli species ..................
Isolation rate of E.coli from broiler chickens

Serogrouping of isolated E.coli... ..........

Biochemical characterization of Salmonella species..............
Isolation rate of Salmonella from broiler chickens......

Serotyping of Salmonellaisolates.........................

Antimicrobial susceptibility pattern of the isolated E. coli O78...

(23 isolates) and S.Enteritidis (8 isolates)

Mortality and morbidity of experimental challenged chicken
with LD50 of E. coli O78

Mortality and morbidity of experimental challenged chicken
with LD50 of S. Enteritidis

Comparison between groups treated and challenged with E. coli

O78 and S. Enteritidis
Mean Optical Density (MOD) IgG in chickens treated with
probiotics

47

48

56
57

58

59
61

62

64

67

68

73




17-

18-

19-

20-

Mean Optical Density (MOD) IgG in chickens treated with
herbal mixture

Mean of Optical Density (MOD) IgG in chickens treated with
probiotic and herbal mixture

Comparison between MOD of IgG in groups treated with
didifferent supplements

Results of phagocytic index of neutrophil using Nitroblue
tetrazolium assay
Collective results of the immune status of broiler ................

chicken in different groups.

74

75

78

81

&3




Abstract

Abstract

Beni-Suef University.
Faculty of Veterinary Medicine.
Department of Bacteriology, Mycology and Immunology

Author :  Manal Ali Roby Saadawy.

Degree - M.V.Sc

Specialization Bacteriology, Mycology and Immunology.

Title : " Role of immune- modulators on the immune response to E. coli

and Salmonella Enteritidis infection isolated from broiler chickens

Supervisor(s) - 1. Prof. Dr. Walid Hamdy Hassan.

Prof. of Bacteriology, Mycology and Immunology, Fac. Vet. Med.,
Beni-Suef University.

N

. Dr. Hala Sayed Hassan.

Assistant professor of Bacteriology, Mycology and Immunology
Dept. Fac. Vet. Med., Beni-Suef University.

3. Prof.Dr. Soumaya El-Sayed Ahmed EIl Sayed El.Shafii

Chief researcher of Bacteriology, Mycology and Immunology
Animal Health Research Institue Doki, Giza

Key words - E. coli, Salmonella Enteritidis, broiler, probiotic and herbal
mixture.

Bacteriological examination of 300 chickens was done for isolation and
identification of bacterial strains causing enteric affections of chickens. The
isolated microorganisms were E. coli and Salmonella serovars. The most

predominant serogroupes of the recovered E. coli were O;sand Oss.

The majority of E. coli O78 and S. Enteritidis isolates were multidrug resistant to
most of the tested antibacterial classes. E. coli O78 showed complete resistance

(100%) to amoxicillin, lincomycin, clindamycin, gentamycin and

Sulfa-methoxazole trimethoprim. 82.6% of the isolates were resistant to
ciprofloxacin and 69.6% were resistant to spiramycin. Only 30.4% were sensitive
to chloramphinicol. On the other hand, S. Enteritidis showed complete resistance



Abstract

to cefotaxime, lincomycin and sulfa-methoxazole trimethoprim. S. Enteritidis
showed sensitivity to ciprofloxacin with a rate of 50%. Experimental infections
with E. coli Org ang Salmonella Enteritidis, as well as evaluating the role of herbal
mixture and probiotic against the experimental infection of E. coli and Salmonella
Entertidis in broiler chickens were done. Enteric and respiratory signs with other
clinical signs, measuring the cellular immune response after experimental infection
by nitro blue tetrazolium assay (NBT assay), and measuring the humoral immune

response by indirect ELISA were recorded.

The obtained results proved that, The Probiotic (Enterococcus faecium)
had a protective role against invasion and colonization of both E. coli and
Salmonella Entertidis. Also, these results proved that Probiotic is more effective
than herbal mixture, Furthermore it recommended that Probiotic accompanied
with herbal mixture were more protective against E. coli and Salmonella Entertidis

than herbal mixture alone.





