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Mucosa differences along the GIT 
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Atmua et al. 2001 
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Succession of gut microbiota  in healthy broiler chickens   

Neumann et al., 2011 
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Rough overview of major GIT microbes in the intestine 
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Bacterial species Beneficial Harmful Growth Rate Degrades Produces Sporeformer 

LAB 
VFA (eg group D 
Streptococcus) 

some (eg group A 
Streptococcus) 

intermediate CHO lactate no 

Enterococcus 
VFA, immuno- 

modulation            
(E. facium) 

eg E. cecorum 
(antibiotic 
resistence) 

intermediate CHO lactate no 

Lactobacillus 
Adherent, Immu-
no modulation,    

E.  coli antagonist 
 - intermediate CHO lactate no 

Bifidobacterium Adherent in SI, VFA  -  slow lactate butyrate no 

Propionibacterium VFA  -  slow CHO propionate no 

E. coli 
if non-virulent       
(E. coli Nissle) 

APEC (adherent, 
toxins) 

fast CHO acetate, LPS no 

Clostridium 

C. cluster IV  - soluble fiber butyrate yes 

C. cluster XIVa  - 
insoluble 

fiber 
butyrate yes 

 - 
C. cluster I                     

(C. perfringens) 
fast 

mucus, 
proteins 

entero- 
toxins, H2S 

yes 

Bacteroides, 
Prevotella 

Neutral slow fiber acetate, LPS no 
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A balanced immune system is necessary for healthy birds 

 

Inflammation is needed to fight 

pathogens 

Excessive inflammation decreases 

performance 

Direct-fed microbials (DFM) can be 

used to influence the immune 

system 

Nature Reviews Immunology, 2009 
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         Asymptomatic  GD Symptomatic      . 

Hibberd  et al., 2008 

GD in Broiler Chickens 
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Ileum mucosa microbiota of 11 live capture birds 

Principle Component Analysis  
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Asymptomatic 
birds

GD affected 
birds

Early et al., 2006 
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GD in Turkeys - Relative abundance of major MspI TRFs  
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Composition of clostridial spores recovered from GD endemic 
and non-endemic turkey grow-out litter 
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C. perfringens and C. septicum  

   in Turkey Cellulites 
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Neuman et al., 2007a,b 
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Diversity of Avian Pathogenic E. coli 

Toxin Genes in Pullets vs. Laying Hens 
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Batzley & Rehberger, 2006 
42% Non-APEC 27% 
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Characterization of the duodenal microbiota of commercial 

layer hens affected by Focal Duodenal Necrosis 
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Benson et al., 2009 
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Characterization of the duodenal microbiota of commercial 

layer hens affected by Focal Duodenal Necrosis 
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Benson et al., 2009 



Salmonella infection 
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Summary 

In enteric disease, healthy gut microbiota balance is disrupted 

 

Increased abundance of proteolytic and/or toxin producing Clostridia, 

specifically C. perfringens, is directly or indirectly associated with most enteric 

diseases 

 

C. perfringens shows high variability on the species level leading to various 

diseases (NE, GD) 

 

Enteric disease via Avian Pathogenic E. coli is dependent on number of toxin 

genes present  

 

Enteric Salmonella infection is dependent on previous  intestinal disease 

 

Acute enteric disease is usually accompanied by a decrease in beneficial 

bacterial populations, for example Lactobacillus  and group D Streptococcus 
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