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The microbiota of the human colon



The mature microbiota of the chicken caeca

Saccharolytic
Cell wall

degraders

Enterobacteriaceae
SRB

Secondary fermenters
SCFA producers

Dominant phyla:



Contribution to total energy harvest = 10%

Short chain fatty acids, lactate, succinate, ….



Effects of butyrate

• Mucus and AMP secretion

• Intestinal epithelial integrity and tight junctions

• Regulatory T-lymphocytes and oral tolerance

• Inflammation
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L-cells produce GLP2



Where does the microbiome come from?
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Who is feeding the microbiome?
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The microbiota of the chicken gut

Saccharolytic
Cell wall 

degraders

Enterobacteraceae
SRB

Secondary fermenters
SCFA producers

Mucin degraders





(Shuoker et al., 2023)



Feeding the microbiome?



Polysaccharides

Oligosaccharides

Monosaccharides

Propionate
H2S                      CH4

Lactate, acetate, 
succinate

Butyrate

SO4
2-Firmicutes

Clostridium cluster IX

Proteobacteria

Sulphate reducers (SRB), 
e.g. Desulfovibrio

Also Enterobacteraceae
(SALMONELLA !)

Methanogenic bacteria

(Archaebacteria)

Bacteroidetes, lactobacilli, 
bifidobacteria, … H2

Dietary fiber = NSP

Residual protein
Rate limiting steps !



Dietary fiber

Higher yields
Increased cell size
Less dietary fiber

The portion of plant-derived food that cannot be completely broken down by digestive enzymes
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(Choct M., 1997)

Dietary fiber =



Effects of oligosaccharide supplements: the case of XOS

Add 0.5% XOS to broiler feed

Day 26:

De Maesschalck et al., 2015



Microbiota

Lactobacillus crispatus

p = 6,98 e-4p = 0,033

Lactobacillaceae

Colon

- XOS + XOS+ XOS - XOS

De Maesschalck et al., 2015



Microbiota

Lachnospiraceae = 
Clostridium cluster XIVa

p = 5,41 e-3

Anaerostipes butyraticus

p = 0,048

- XOS

Caecum

+ XOS+ XOS - XOS

De Maesschalck et al., 2015



Cross-feeding
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Non-Starch Polysaccharides
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Effects of different prebiotics on cecal butyrate producing microbiota

+ substrates
Measure SCFA during time

FOS
XOS

inulin

Resistant starch
cellulose

De Maesschalck et al., 2015



(Choct M., 1997)

Dietary fiber =



in vivo effects of cellulose



Microbiota composition: caeca
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Alistipes

phylum: Bacteroidetes
class: Bacteroidia
order: Bacteroidales
family: Rikenellaceae
genus: Alistipes
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Succinate production by Alistipes finegoldii in the presence of cellulose

Cellulose breakdown in the intestinal lumen does not require a microbial network
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Microbiota-Produced Succinate Improves Glucose Homeostasis via Intestinal Gluconeogenesis
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Relative abundance of the families
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(Choct M., 1997)

Dietary fiber =



Bacteroides ovatus

Roseburia intestinalis

Primary degraders:

Mannan oligosaccharides (MOS)



Caecum day 28

(de Souza et al., in press)

1.8%



Caecum day 28

(de Souza et al., in press)

1.8%
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Ileum day 14

(de Souza et al., in preparation)

1.8%
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Excess protein
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Inflammation !!



Take home messages
* Microbial activity in the caeca determines the efficacy of digestion and absorption in the small intestine

* Most broiler feed formulas lack the necessary NSP to support the caecal microbiota

* Microbiota of young broilers have difficult to degrade the complex network of plant cell wall polysaccharides

* Added pure NSP, prebiotics, enzymes, etc all can support the caecal microbial network

* Proteolytic expansion of Proteobacteria should be avoided

and….
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Thank you for your attention


