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During recent years interest has 
been raised in diarrhoea in 
rabbits, as this condition is 
responsible for major losses in 
commercial rabbitaries, due to 
weight loss in diarrhoeic rabbits 
and to high mortality rates. 
Escherichia coli is perhaps the 
most important cause of rabbit 
enterocolitis 



The aim of thesis was to:  

1. Study the incidence and mortality rates in 
diarrhoeic suckling, weanling and weaned rabbits 
suffering from E. coli infection in different 
governorates.  

2. Conduct biotyping and serotyping of E. coli 
isolates recovered from diarrhoeic rabbits, besides 
studying their pathogenicity.  

3. Clarify the virulence attributes of the different 
E. coli isolates recovered from diarrhoeic rabbits.  

4. Compare the protective capacity of the 
differently prepared polyvalent E. coli vaccines in 
rabbits.  





Samples: 

Samples were collected from a total of 579 diarrhoeic, 
suckling rabbits, 1639 diarrhoeic rabbits at time of 
weaning and 399 weaned diarrhoeic rabbits at different 
governorates. All samples were subjected for 
bacteriological examination.  

Media: 

* Media used for isolation and cultivation of E. coli  
A. Nutrient broth. 

B. Nutrient agar. 

C. MacConkey bile salt lactose agar 

D. Eosin methylene blue agar 

E. Blood agar base 

F. Semi-solid nutrient agar 



* Media used for biochemical identification of E. 
coli isolates:  

A. Peptone water 

B. Christensen’s urease agar slants 

C. Triple sugar iron agar 

D. Simmon’s citrate agar 

E. Oxidase test 

F. Glucose phosphate broth 

G. Ornithine decarboxylation test 

H. Sugar fermentation media 



* Medium used for haemagglutination test:  

- Colonization factor agar (CFA) 

* Medium used for enterotoxin assay  

* Media used for Vero cytotoxicity test:  

A. Casamino acid yeast extract (CA-YE) 

B. Brain heart infusion broth 

C. Cell culture media 

* Media used for Hela invasion test:  

A. Brain heart infusion broth 

B. Eagle’s minimal essential medium 

* Medium used for antibiotic sensitivity test 



* Medium used for preparation of E. coli 
vaccines:  

- Penassay broth 

* Media used for testing the sterility of the 
prepared vaccine:  

A. Nutrient agar 

B. Sabouraud’s dextrose agar 

C. Thioglycollate broth 

D. Mycoplasma broth 





I. Collection and preparation of samples: 

II. Bacteriological examination: 

1. Isolation and identification of E. coli isolates:  

A. Colonial morphology 

B. Microscopical examination 

C. Biochemical identification 



Simplified biotyping system of enteropathogenic E. coli isolated 
from rabbits  

Ability to ferment 
Motility Biotype 

Sorbose Rhamnose Dulcitol 

- + - + 1+ 

- + - - 1- 

- + + + 2+ 

- + + - 2- 

+ + + + 3+ 

+ + + - 3- 

+ - - + 4+ 

- - - + 5+ 

- + + + 6+ 

- + + - 6- 

+ + + + 7+ 

+ + + - 7- 

- - + + 8+ 

+ + - + 13+ 

+ - + + 18+ 

+ - - + 19+ 

+ + - - 19- 

- + - + 20+ 

- + - - 20- 



III. Serotyping of E. coli isolates: 

1. Haemagglutination test. 

(Slide agglutination test) 

IV. Detection of virulence factors: 

2. Detection of enterotoxigenic and 
verotoxigenic E. coli: 

a. Infant mouse assay. 

b. Assay of verotoxicity 

3. Invasion of Hela cell 



V. Antibiotic sensitivity testing: 

(Disc diffusion test) 

VI. Pathogenicity. 

VII. Preparation of E. coli vaccines: 

1. Preparation of ultra-sonicated polyvalent E. 
coli vaccine: 

(Melamad et al., 1991 and Furuta et al., 2004) 

2. Preparation of irradiated inactivated 
polyvalent E. coli vaccine 

(Melamad et al., 1991) 



Exposure 

time / minute 

Radiation 

Doses/KGy 

Dose rate 

(KGy/hour) 

Bottle 

No. 

7.00 0.50 4.362 1 

14.00 1.00 4.362 2 

21.00 1.50 4.362 3 

28.00 2.00 4.362 4 

35.00 2.50 4.362 5 

42.00 3.00 4.362 6 

Determination of the killing dose of Gamma 
rays on E. coli strains 



3. Preparation of heat-inactivated polyvalent E. 
coli vaccine: 

4. Preparation of formalinized inactivated 
polyvalent E. coli vaccine 

(Melamad et al., 1991) 

(Camguilhem and Milon, 1990) 

5. Preparation of attenuated polyvalent E. coli 
vaccine by irradiation 

VIII. Quality control of the prepared 
vaccines: 
a. Purity Test. 

b. Sterility Test 

c. Completion of inactivation of E. coli 

d. Safety Test 



IX. Vaccination Scheme: 

Five groups of rabbits (10 in each group received 2ml of 
each prepared vaccine, daily per os for 4 consecutive days 
in a dose of 4 x 109 CFU/ml. 
These rabbits were grouped as follows: 
* Group A (10 rabbits) was vaccinated with ultra-sonicated 
polyvalent E. coli vaccine. 
* Group B (10 rabbits) was vaccinated with irradiated  
polyvalent E. coli vaccine. 
* Group C (10 rabbits) was vaccinated with heat inactivated  
polyvalent E. coli vaccine. 
* Group D (10 rabbits) was vaccinated with formalized  
inactivated polyvalent E. coli vaccine. 
* Group E (10 rabbits) was vaccinated with attenuated  
polyvalent E. coli vaccine. 
* Control rabbits: Five unvaccinated rabbits in each of the  
aforementioned group was used as control rabbits. 



a. Histopathological examination. 

b. Fluorescent antibody technique 

c. Challenge Test 

d. Reisolation 

X. Evaluation of immune response of 
vaccinated rabbits: 





Incidence of E. coli in diarrhoeic suckling 
rabbits (3-4 weeks of age)  

% of rabbits with confluent E. 

coli growth from: 

Onset of 

diarrhoea 

in mean 

days 

Mortalit

y % 

No. of diarrhoeic 

suckling rabbits 

Total No. of 

suckling 

rabbits in the 

farm 

Farm 

locality 
Caecum Ileum Jejunum Incidence No. 

80 % 60 % 60 % 27.2 55 % 60 % 30 50 Cairo 

81 % 81 % 72 % 30 50 % 64 % 96 150 Kalubia 

88 % 77 % 66 % 25.5 40 % 75 % 75 100 Giza 

90 % 80 % 70 % 13.4 46 % 65 % 130 200 
Alexandr

ia 

86 % 86 % 80 % 17.5 47 % 62 % 248 400 

Kafr  

El-

Sheikh 
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Fig. (1): Incidence of E. coli in diarrhoeic suckling 

rabbits at different localities
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Conclusion 

1. E. coli causing high incidence of diarrhoea in 
suckling rabbits and in rabbits at the time of 
weaning. 
 

2. “O” serogrouping together with biotyping permits 

rapid identification of highly pathogenic strains. 
 

3. Virulence attributes confirmed that the isolated E. 
coli strains are belonging to enteropathogenic E. 
coli. 

 

4. The ultra-sonicated polyvalent E. coli vaccine was 
the best vaccine for protection against E. coli 
infection in rabbits. 




