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Chronic to gangrenous mastitis with neutropenia

Delay in neutrophil recruitment is associated with
hyperacute E. coli mastitis

High neutrophil concentrations in milk prevent
infection (natural or induced)

High neutrophils concentrations coincide with low
bacteria concentrations in milk, and vice-versa

Neutrophils are necessary for the defence of the MG
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A critical neutrophil concentration is necessary
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Swiftness of neutrophil influx is crucial
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Migration path of leucocytes in the MG

SCC
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Innate recruitment of neutrophils
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Antigen-specific recruitment of neutrophils
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Antigen-specific recruitment of neutrophils
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Is the IL-23/IL-17 axis functionning in the MG? 

Generated in the presence of IL-6 and TGF-β
Considered a major regulator of inflammation at
the periphery (epithelium)
Specialised in the control of pyogenic pathogens
Amplifies the recruitment of neutrophils
Amplifies granulopoiesis
Implicated in chronic inflammation
Associated with inflammatory granuloma
Implicated in antigen-specific neutrophil influx
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Does the IL-23/IL-17 axis operates in the MG?

Riollet et al. (2006) J. Interferon Cytok. Res. 26:141-9

-IL-17 (mRNA) in milk
inflammatory cells
(toxin α – specific inflammation)

- IL-17 (mRNA) in  milk cells of chronic S. aureus mastitis

IL-17+
IL-17-- Epithelial mammary cells

(MEC) respond to IL-17 
with hallmark cytokines
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Genetic modulation of neutrophilic inflammation 

AIRmax / AIRmin mice (Acute Inflammatory Reaction)
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AIRmax mice are more resistant to infections

The AIRmax phenotype is characterized by:
• Stimulated influx of neutrophils, granulopoiesis
• Increased local production of chemokines
• Strongly Increased resistance to infections 

(Salmonella, Listeria): LD50 x 1000
• Augmented susceptibility to auto-immune 

inflammation (pristane-induced arthritis)
• Augmented production of IL-12p40 (IL-23?)
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Does selection against mastitis impact recruitment?

Selection can strongly impact neutrophilic inflammation
SCC and clinical mastitis are linked to neutrophilic
inflammation

Low SCC cows more susceptible to mastitis?
No evidence that selection on SCC or clinical mastitis has
reduced the capacity to mobilize leucocytes

The question is unresolved
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Neutrophil recruitment can be modulated

Immunomodulation
• Specific: vaccination  (IL-23/IL-17 axis?)
• Non specific (IL-23/IL-17 axis?)

Genetic engineering
• Overexpression of TLR, CD14?

Genetic selection
• AIRmax dairy animals?: double edged sword
• Check if selection schemes interfere
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Neutrophilic inflammation deserves consideration

Pus
is a pass
to health
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