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Lines of research: 
 
Å Animal welfare in dry period vs oxidative 
stress during lactation 
 
Å Antioxidant (flax seed) administration in the 
dry period and oxidative stress in early 
lactation 
 
Å Ageing (mammary gland functionality) vs n# 
lactations 
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What happen in mammary gland during 
lactation ? 

Milk removal Paracrine/endocrine 

Active cells number 

 (proliferation vs apoptosis) 

balance 
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(Capuco & Ellis, 2003) 



The mammary gland unit 

quiescent lactating 

Knoblich JA, 2001, Nature Reviews Molecular Cell Biology 
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Capuco et al., 2007 



Visvader JE, 2006, Cancer Research Reviews 

Bovine mammary stem cells 

CK 14High 

CK 18High 
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The regenerated structures show a proper polarization in vivo and expression of 
markers comparable to that of bovine tissue 

Xenotransplant Bovine tissue 
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(Rauner  & Barash, Plos One 2012) 
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CD49f 
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Which populations of epithelial cells are in milk? 
 
May they be considered potential biomarkers of  
mammary gland functionality? 
 
Is there any relationship between these cells 
with cow  welfare or stress during lactation? 
 

Our questions 
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A Six-Color Flow Cytometric Assay for the analysis of 
mammary epithelial cell subpopulations in milk: 

 

VLiving cells 

VCD45 (positive cells for leucocytes) 

VCK14 

VCK18 

VCD49f 
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Gate strategy 
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Work in progress 

1. Animal welfare in dry period 

ÅAnimal behaviour (video recording 

rumination and resting time , 

pedometer analysis)  

ÅHormonal levels: from plasma 

(cortisol, DHEA),  from hair  (cortisol),  

Å Stress Biomarkers  in blood (AOPP),   

Experimental period from 1°  to 3°  lactation 

5 cows (each 
animal/9m2 bedding, 
21.6 m2 paddock) 

19 cows (each 
animal/2.4 m2, 
5.6 m2 paddock) 


