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What is Colibacillosis ? 

• is generally defined the infection with 
Escherichia coli 

•  cause of neonatal diarrhoea, post-weaning 
diarrhoea (PWD), oedema disease (ED), 
septicaemia, polyserositis, etc 

•  Two main pathotypes  

• 1. enterotoxigenic E.coli (ETEC)***  

• 2. enteropathogenic E.coli (EPEC) 
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What is Colibacillosis ? 



• Enterotoxigenic Escherichia coli (ETEC) 

• Cause disease by attaching to epithelial cells in 
the small intestine 

• using “fimbriae” 

• There are many types of fimbriae 

• Including K88 (F4), K99 (F5), 987P (F6) , F18 and 

F41 

• Produce 2 important enterotoxin, i.e., heat-
labile enterotoxin (LT) and heat-stable 
enterotoxin (Sta and STb) 

What is Colibacillosis ? 
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Mechanism of infection 
•  both adhesive fimbriae and enterotoxins is 

important for infection 

• piglets show a modification of their intestinal 
receptor to ETEC fimbriae  

•  ex. intestinal mucin-type glycoprotein 
(IMTGP) is a biological receptor of K88 
fimbriae 

• Older pig resistant to ETEC infection than 
younger pig  

•  through thickening of the glycocalyx covering 
the epithelium 

 

 

 



Diagnosis 

Observation 

- Neonatal diarrhea: 0-4 days of life 

- PWD: 2-3 weeks after weaning 

Diarrhea: yellowish, gray, slightly pink fluid  

Gross lesion: dilated intestine, slightly 
edematous, sometime hyperaemia  

Bacterial culture: hemolytic colonies (ETEC), non-
hemolytic colonies (EPEC) 



Diagnosis 

Serotyping: agglutination test to determine 
O (cell wall LPS) ,F (fimbrial) antigens or H 
(Flagella) 



Diagnosis 

Genotyping:  

• detection of genes encoding for virulence 
factors  

• Mainly based on PCR 

• ETEC: Sta, STb, LT, F4 , F5, etc 

• EPEC: Eae 

• STEC: Stx2e   

• use of PCR for the identification of virulence 
factors directly in samples >> unreliable!!! 







Diagnosis 

Can pooled pen floor samples be used for 
diagnosing Escherichia coli F18 positive 
diarrhoeic nursery pigs?  (Nicolai Weber)  

• pooled faecal pen floor samples (PFP) can be 
used for diagnosing ETEC in diarrhoeic nursery 
pigs ? 

• Bacterial culture 

• qPCR 

• PFP vs Pig sample 

 

 

 

 



Diagnosis 
 

 

 

 

 

 

Can pooled pen floor samples be used for 
diagnosing Escherichia coli F18 positive 
diarrhoeic nursery pigs?  >> YES !! 

 

 

 

 



Susceptibility test 

• Disc diffusion >> low reliable 

• Minimum inhibitory concentration =  lowest 
concentration of a chemical that prevents 
visible growth of a bacteria 

• MIC >> quantitative results (susceptible, 

intermediate, resistant) 

 

 



Immunization 

• Vaccination: delivered to pregnant sows >> 
high efficiency 

• But not weaned pig >> ??? 

• Concerning:  

• 1. immunity immature in piglet 

• 2. maternal immunity 

 

 

 



Experiment 1: live vaccine  

• Piglets >> susceptible to K88 ETEC   

• suckled for 10 days before separate from dam 

• Vaccination (OS) 4 groups, i.e., i) live K88/Ltb ii) 
live K88, iii) live Ltb and iv) no antigen E. coli   

 

14 days 19 days 28 days 

Challenge by 

Pathogenic: O157 

Immunization 
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Experiment 2: subunit vaccine 

• Piglets >> susceptible to K88 ETEC 

• Vaccination (intranasally) 4 groups, i.e., 
i)purified K88/Lt ii) purified K88, iii) commercial 
Lt toxin and iv) diluent 

10 days 17 days 24 days 

Challenge by 

Pathogenic ETEC 

Immunization 



Experiment 2: subunit vaccine 

Immunization 
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Immunization 



Experiment 3: live vaccine 

• O8:H4 field isolate that expressed K88 
fimbriae, but not LT or STb  

• 4 groups (OS), i.e., i) mutate LT, ii) mutated Lt 
with STb, iii) O8:H4 with K88 and iv) no vaccine 

• suckled for 12 hour before separate 

 

5 days 6 days 

Challenge by 

Pathogenic ETEC 

Immunization 



Experiment 3 

Immunization 



Conclusion 

• efficacious K88 ETEC vaccines require 
“antigen” of both fimbriae and heat-labile 
enterotoxin 

• mucosal route !! 

• Live constructed vaccines >> oral route 

• Subunit vaccines >> intranasally 

 

 

Immunization 



Alternative method  
Polyphenol  

• positive regulatory effect on intestinal 
epithelium tight junctions (TJ) 

• fruits, vegetables, tea, coffee 

• Antioxidative 

• anti-inflammatory 

• anti-carcinogenic 

• Decrease and restore TJ 

 permeability 

 Suzuki, 2013 
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Alternative method 

Probiotic and prebiotic 

• Lactobacillus inhibit adherence of ETEC 

• Saccharomyces stimulate intestinal immunity  

• and inhibit binding of toxins to enterocyte 
receptors 

• Prebiotic ,e.x., fermented ingredients 

• stimulate the proliferation of potentially 
beneficial microorganism     



Alternative method 

Probiotic and prebiotic 

Lui, 2015 



Alternative method 

Zinc oxide 

• 2,400 and 3,000 ppm of zinc can reduce 
diarrhea 

• By reduce bacterial adherence of ETEC F4  

• Can be an environmental pollution 

• Resistant bacteria to Zn 

 



Alternative method 
Zinc oxide 
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Resistant E. coli 

• Under-dosing is frequent with oral 
administration in pigs  

• Induce selection of resistant bacteria 
• must be chosen for their ability to achieve 

therapeutic concentrations at intestinal 
level   

• Multidrug-resistant pathogenic E. coli 
strains are often isolated from diarrhoeic 
pigs  



Resistant E. coli 
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Resistant E. coli 
Colistin 

• polymyxin group of polypeptide antibiotics 

• activity against Gram-negative bacteria (GNB) 

• lipopolysaccharide (LPS) and phospholipids in 
the outer cell membrane of GNB 

• leading to disruption of the outer cell 
membrane 

 



Resistant E. coli 

Colistin resistant 

 



Resistant E. coli 

Colistin resistant 

•  resistant phenotype >> modification of LPS 
charge 

•  by modification of lipid A 

• chromosomally mediated, ex., deletion of the 
etk gene (E. coli), pmrA (S. Typhimurium)  

•  plasmid-mediated colistin resistance 
mechanism >> MCR-1 !!! 



Resistant E. coli 
Colistin resistant 

Liu, 2016 



Resistant E. coli 
Colistin resistant 
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Advise for Colistin resistant 

• colistin should be only used based on 
susceptibility testing  

• duration of the treatment should be limited to 
the minimum time necessary for the 
treatment  

• should not exceed 7 days  

• use of the product deviating from the 
instructions given in the SPC may lead to 
treatment failures and increase the prevalence 
of bacteria resistant to colistin  





Thank you !! 


