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Abstract

ABSTRACT

The aim of this study is to provide a baseline data for Shiga Toxin
produced from E. coli (STEC) which isolated from some local and
imported food products in Egyptian markets. Results showed that,
different bacterial isolates (100 in total) were found in Luncheon,
Basturma, Salami, Fesikh and Ringa. Two isolates among the bacterial
isolates were suggested to be E. coli 0157, one isolate was obtained from
Luncheon (L18) and one was from Ringa (R12).

Biochemical tests for E. coli were applied using API 20E kit system
and confirmed by Biomerieux Vitek-2 system. R12 isolate was able to
produce endotoxin at concentration of 3457EU/ml. Forty adult male
albino (Sprague Dawley) rats weighing 175+ 25g were divided into 4
groups. Feed intake, body weight gain, feed efficiency ratio were
evaluated at the end of experiment. Examination of serum chemistry
values revealed a statistically significant increase (p < 0.001) in serum
urea, creatinine, ALT, AST and ALP. The histological examination of
kidneys for both treated as well as control groups [group | (negative
control), Il (fish oil) and IV (flaxseed oil)] showed no pathological
appearance except for group Il (positive control) which showed
congestion of renal blood vessel and focal mononuclear inflammatory
cells infiltration. In the quantitative evaluation of liver histological
changes, vacuolization, hydropic degeneration as well as slight activation
of Kupffer cells of hepatocytes were observed in Stx treated rats (group
I1). While the histological examinations of livers for both treated as well
as control groups showed no pathological appearance.

Keywords: Flaxseed oil, Fish oil, Shiga toxin, E. coli 0157, Egyptian food.



LIST OF
CONTENTS



List of Contents

Content Fage
List of Abbreviations i-iii
List of Figures iv-v
List of Tables vi
ABSTRACT I
INTRODUCTION 1-2
AIM OF THE PRESENT WORK 3
REVIEW OF LITERATURES
1.Environmental issues of food 4
2.Escherichia coli (E. coli) 4
2.1.General overview of E. coli as a pathogen 4
2.2. Infection of E. coli 6
1- Enterotoxigenic E. coli (ETEC) 12
2- Enteroinvasive E. coli (EIEC) 12
3- Enteroaggregative E. coli (EAEC) 12
4- Enteropathogenic E. coli (EPEC) 13
5- Diffuse adherent E. coli (DAEC) 14
6- Enterohaemorrhagic E. coli (EHEC) 14
2.3. Epidemiology of EHEC O157:H7 16
2.3.1. Animals as reservoirs of EHEC 16
2.3.2. Food as a source of contamination 19
2.3.3. Human to human transmission 23
2.4. Epidemiology of non-O157 EHEC 24
2.5. Pathogenicity of EHEC 25
2.5.1. Virulence Factors 25




2.5.2. Shiga toxin as a virulence factor 27

2.6. Fatty acids as a component of natural diet 29

2.6.1. Polyunsaturated Fatty Acids (PUAFs) 29

2.6.2. Protective effect of fatty acids against bacterial 31
MATERIALS AND METHODS

1- MATERIALS 34

1.1. Microbiological Experiments 34

1.1.1.Chemicals 34

1.1.2. Reagents and solutions 34

A- Endpoint Chromogenic Limulus Amebocyte Lysate (LAL) 34

- LAL (50-642E) reagent 34

- E. coli 0111:B4 endotoxin Standard (E50-640) 35

- Chromogenic Substrate (S50-640) reagent 35

- LAL Reagent Water (W50-640) 35

B- Shiga toxin standard 35

1.1.3.Media 36

1.1.3.1. Media for E. coli isolation 36

A-Peptone water medium 36

B- Nutrient broth/agar medium 36

C- MacConkey agar medium 36

D- Modified Fecal Coli form (mFC) agar medium 37

1.1.3.2. Media for confirmation of E. coli 37

A- Lactose peptone water 37

B- Sorbitol MacConkey (SMAC) agar media 37

C- Eosin-Methylene Blue (EMB) agar media 38

1.1.3.3. Media for endotoxin production 38

- Luria Bertani (LB) agar media 38

1.2. Biological Experiments 39




1.2.1. Chemical materials 39
A- Fish oil 39

B- Flax seed oil 39
1.2.2. Diets 39
1.2.3. Animals 40
1.3. Biochemical Experiments 40
1.3.1. Determination of ALT concentration 41
1.3.2. Determination of Aspartate Aminotransferase 41
1.3.3. Determination of Alkaline Phosphatase 42
1.3.4. Determination of Urea concentration 42
1.3.5. Determination of Creatinine concentration 43
1.4. Histopathological Experiments 43
- Harri’s Hematoxylin stain 43

- Eosin Y solution 43
2- METHODS 44
2.1. Microbiological experiment 44
2.1.1.Sample collection and isolation of E. coli 44
2.1.2.Characterization of E. coli 44
2.1.2.1. Morphological characterization 44
2.1.2.2. Phenotypic characterization 44
2.1.2.3. Biochemical characterization 45

A- Catalase production 45

B- Oxidase production 45

C- Biochemical identification using APl 20 E test 45
2.1.2.4. E. coli identification using Automated VITEK-2 47
2.1.3. Detection and estimation of endotoxin from E. coli 48
2.1.3.1. Endotoxin extraction and purification 51




2.1.3.2. Characterization of Endotoxin from E. coli using

High Performance Liquid Chromatography (HPLC) 53
2.2. Biological experiment 53
2.3. Biochemical experiment 54
2.3.1.Quantitative determination of serum ALT 54
2.3.2.Quantitative determination of serum AST 55
2.3.3.Quantitative determination of serum ALP 56
2.3.4.Quantitative determination of serum Urea 57
2.3.5.Quantitative determination of serum Creatinine 58
2.4. Histopathological experiment 58
2.5. Feed intake and body weight gain 60
2.6. Feed efficiency ratio 60
2.7. Statistical Analysis 60
RESULTS
1. Screening for the prevalence of E. coli isolates in food 61
2. ldentification of the selected bacterial isolates 62
2.1. Preliminary identification 62
2.2. Phenotypic identification 65
2.2.1. Morphological and motility characters 65
2.2.2. Culture based identification 67
2.3. Biochemical based identification 67
2.3.1. Biochemical identification using API 20E test 67
2.3.2. Biochemical identification using Vitek-2 system 71
3. Endotoxin production 75
3.1. Construction of standard curve 75
3.2. Screening of bacterial isolates for endotoxin production 76
3.3. Confirmation of the presence of shiga toxin in R12 isolat{ 77
4. Biological Experiment 79




4.1. Organs relative weights 79

4.2. Feed intake, body weight gain and feed efficiency 81

4.2.1. Feed intake 81

4.2.2. Body weight gain 81

4.2.3.Feed Efficiency Ratio 82

4.3. Biochemical Analysis of Serum 84

4.3.1.Kidney Functions 84

4.3.2.Serum Urea 84

4.3.3.Serum Creatinine 86

4.3.4. Liver Functions 88

4.3.4.1.Serum Alanine Aminotransferase (ALT) 88

4.3.4.2.Serum Alanine Aminotransferase (AST) 91

4.3.4.3. Alkaline phosphatase (ALP) 92

4.4. Histological examination 94

4.4.1. Histological examination of Kidney 94

4.4.2. Histological examination of Liver 98

CONCLUSION 102

RECOMMENDATIONS 103
ENGLISH SUMMARY 104-108
REFERENCES 109-129

ol pailal) -9

@ ad) palidin) <




LIST OF
ABBREVIATIONS



