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Weaning of piglets in intensive pig production

• Practiced at 3-4 weeks of age, while natural 
weaning occurs around 17 weeks after birth

• Sudden and stressful changes in diet, social, and 
environmental life conditions
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Weaning represents a big microbiota shift for piglets

ANR SUSFLORA; Mach et al. 2015. Environ Microbiol Rep

31 piglets weaned at 28 days-of-age
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Microbiota tends to get more stable at 60 days of 
age, but still individual variability (e.g. enterotypes)

ANR SUSFLORA; Ramayo-Caldas et al. 2016. ISME Journal

>500 piglets
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Weaning of piglets in intensive pig production

• Practiced at 3-4 weeks of age, while natural 
weaning occurs around 17 weeks after birth

• Sudden and stressful changes in diet, social, and 
environmental life conditions

• Undesired consequences: anorexia, growth 
check, intestinal inflammation, unbalanced gut 
microbiota & DIARRHEA

• A strong need of antimicrobial alternatives 
for diarrhea treatment and prevention! 
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Jambon de porcs sans antibiotiques**?
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Jambon sans “antimicrobiens”?
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ANR PIGLETBIOTA Objective: find alternative to 
antimicrobials to promote robustness at weaning

• Biorepository:

>1600 TEMPUS tubes (blood RNA)
~1000 EDTA blood tubes (DNA) 
> 1600 plasma tubes
Frozen PBMCs (>1600 samples)
~10 000 feces tubes (DNA and RNA)

• Growth and health phenotypes at weaning
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Challenge: to model weaning robustness with growth

Expected vs. Observed growth: area 
between the curves (ABC)

ABC is significantly correlated with 
several health traits at weaning

ANR PIGLETBIOTA; Revilla et al. 2019. Animal
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Diarrhea in piglets: ~1 week after weaning

ANR PIGLETBIOTA; Revilla et al. 2019. Animal
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Challenge: adapt our structure and @BRIDGE to 
medium-throughput microbiota DNA extraction

• ~10 000 feces tubes (DNA and/or RNA)
 At sampling, anticipate the next steps by pre-alliquoting 
samples (~200mg per crytube) in order to save pre-
processing time at the lab

 At the lab, adapt manual protocol to semi-automated 
microbiota DNA extraction using @BRIDGE facilities at 
GABI => increase repeatability and efficiency of 
extractions
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• International Human Microbiome 

Standards (FP7, Coord. J.Doré)

• SOP “H” adapted to @BRIDGE’s STAR nucleic acid 
workstation (Hamilton,Perkin Elmer)

Challenge: adapt our structure and @BRIDGE to 
medium-throughput microbiota DNA extraction

Massacci et al. 2020, Animal Microbiome
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• PIGLETBIOTA ANR experiment at UE PAO (INRAE):

How weaning age affects gut microbiota in piglets?

N. 
piglet

s

Weaned 
at 

Birth 
(d0)

d14 d21 d28 d35 d42 d49 d60

12 14 days Faeces
(12 pigs)

Faeces 
(12 pigs)

Faeces 
(6 pigs)

12 21 days Faeces 
(12 pigs)

Faeces 
(12 pigs)

Faeces 
(6 pigs)

12 28 days Faeces 
(12 pigs)

Faeces 
(12 pigs)

Faeces 
(6 pigs)

12 42 days Faece
s (12 
pigs)

Faece
s (12 
pigs)

Faeces 
(6 pigs)

Massacci et al. 2020, Animal Microbiome
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• Dynamics of microbiota implantation by 16S seq.

How weaning age affects gut microbiota in piglets?

Massacci et al. 2020, Animal Microbiome
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How weaning age affects gut microbiota in piglets?

Massacci et al. 2020, Animal Microbiome
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How weaning age affects gut microbiota in piglets?

The group weaned at 42 
days old has a higher 
alpha-diversity during the 
pre-weaning, post-weaning 
and until the day 60. It has 
also lower beta-diversity 
(the composition is more 
homogeneous among the 
animals in this group)

=> RICHER IS BETTER!

Massacci et al. 2020, Animal Microbiome



p. 17

UMR 1313 GABI
@JordiEstelle

• Each weaned group shows 
drastic changes between 
pre- and post-weaning gut 
microbiota composition

• Results in accordance with 
literature and our own 
previous results (Mach et 
al. 2015)

How weaning age affects gut microbiota in piglets?

Massacci et al. 2020, Animal Microbiome
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• Differential abundance analysis of OTUs:

How weaning age affects gut microbiota in piglets?

More abundances of OTUs annotated as Bacteroides spp., 
Ruminococcus spp., Oscillospira spp., Clostridium spp., ...

Pre-
Weaning:

More abundance of OTUs annotated as Succinivibrio spp., 
Prevotella spp., Campylobacter spp., Faecalibacterium prausnitzii, ...

W14
DA 

OTUS 
220

W21 
DA 

OTUS 
484

W28 
DA 

OTUS 
434

W42 
DA 

OTUS 
473

Post-
Weaning:

Massacci et al. 2020, Animal Microbiome
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How weaning age affects gut microbiota in piglets?
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How weaning age affects gut microbiota in piglets?
F. prau alpha-diversity

growth

Massacci et al. 2020, Animal Microbiome
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F.prau as a useful pro-biotic in weanling piglets?

 Late weaning at 42 days-of 
age would be a good 
compromise for enhancing 
gut health in piglets

 Coherent with general 
weaning practices performed 
in organic farming, but the 
implementation of late 
weaning in industrial 
conventional production 
would be challenging

 Possible perspective for 
probiotic candidates like F. 
prau to be used in pre-
weaning piglets in order to 
limit the dysbiosis in the gut!
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