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Reductions in antimicrobial usage in broiler diets resulted in a search for alternative ways to establish beneficial microbiota in chickens to ensure optimal gut
health and performance. Amongst the most popular alternatives are phytogenic products. Berberine, an alkaloid isolated from medicinal plants like Coptis
chinensis, is a potential candidate with anti-inflammatory effects, although the mechanism of action is still poorly understood. One of the possible mechanisms
is related to its transformation in the gut into several berberine-derived bioactive metabolites. The aim of this study was to investigate the extent to which the
gut microbiota is involved in the metabolism of berberine and whether the berberine-derived metabolites can influence gut health.

BACKGROUND

RESEARCH QUESTION 1
WHICH METABOLITES ARE PRODUCED BY THE GUT MICROBIOTA IN VITRO AND WHICH BACTERIA ARE ASSOCIATED WITH METABOLITE PRODUCTION?
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Isolation of caecal content 
from broiler chickens

10-fold dilution of caecal content

10 µg berberine/mL M2GSC medium
+ 10% caecal dilution

48 h incubation 
at 40°C in anaerobic conditions

Centrifugation of cultures
Supernate

RNA extraction 
16S rRNA gene sequencing on cDNA

Pellet

When

Targeted metabolomics (UPLC-MS/MS):
berberine metabolites

Microbiome Multivariable Association with Linear Models (MaAsLin2)

• Berberrubine is the main metabolite produced 
in vitro by the caecal microbiota, together with 
thalifendine and dihydroberberine.

• Berberrubine is associated with beneficial 
bacteria e.g. SCFAs producers.
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RESEARCH QUESTION 2
CAN BERBERRUBINE STIMULATE SCFAS PRODUCTION IN VITRO?

Targeted metabolomics: 
Short-Chain Fatty Acids (SCFAs)

+ 10% caecal microbiota diluted
48 h incubation 
at 40°C in anaerobic conditions

RESEARCH QUESTION 3
IS BERBERRUBINE PRODUCED IN VIVO AND DOES IT CONTRIBUTE TO BERBERINE PHARMACOLOGICAL ACTION?

When
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Day 1 Day 21

4 experimental groups fed with:
- Control diet (n = 12)
- 0.1 g berberine/kg feed (n = 12)
- 0.5 g berberine/kg feed (n = 12)
- 1 g berberine/kg feed (n = 12)

When

- Histology: measurement of villus length,
crypt depth, villus-to-crypt ratio, CD3+ T-cells
infiltration in small intestinal tissue

- Targeted metabolomics: quantification of berberine
metabolites in plasma and ileal/caecal intestinal
content via UPLC-MS/MS

Euthanasia & 
sample analysis
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• Berberrubine is detected in the plasma. Higher levels 

of circulating berberrubine are associated with longer 
villi and fewer inflammatory cells in the gut tissue.

• Berberrubine is detected in higher 
concentrations in the caecum than in the 
ileum.

• Berberrubine in the plasma comes partly 
from the biotransformation of berberine by 
caecal bacteria and further absorption 
through the gut tissue.

CONCLUSION

Berberrubine

GUT MICROBIOTA

Berberine

When

HOST

• Berberrubine, a host-microbiota crosstalk
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• Berberrubine increases the production of acetate and propionate, 
and tends to increase the production of butyrate in vitro. Those 
bacterial metabolites are beneficial for the gut barrier integrity.

Increases SCFAs production

Improves gut morphology


