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ABSTRACT 
 
The transitions between lactation and dry periods constitute a very 
critical phase in the reproduction cycle of dairy cows. After cessation of 
milking, the mammary gland is highly susceptible to new intra-
mammary infections because of udder engorgement and milk leakage as 
well as a weakened immune system. In the absence of teat stimulation 
and udder emptying, the mammary gland regresses during a remodeling 
process known as involution. This physiological event involves a 
decrease in milk component synthesis and secretion by mammary 
epithelial cells, renewing of a portion of the mammary epithelium, 
activation of different proteases and an increase in the permeability of 
tight junctions linking epithelial cells together. However, the exact 
elements triggering involution are not fully elucidated yet. Once 
mammary gland involution is completed, the udder is more resistant 
against bacterial infections. In addition, occurrence of involution is 
facilitated by the decrease in basal prolactin concentrations and in 
prolactin released during milking towards the end of lactation. 
Consequently, a strategy to improve cow’s udder health would be to 
hasten the involution process by either increasing tight junction 
permeability or by decreasing the prolactinemic signal before drying-off. 
Another strategy would be to increase lactation persistency by 
maintaining the prolactinemic signal over the course of lactation. In our 
first study, mammary gland involution was accelerated through the 
intra-mammary infusion of casein hydrolysates. These products of the 
natural degradation of caseins by plasmin during milk accumulation in 
the udder constitute a good candidate as elements triggering involution. 
In the second experiment, we shortened photoperiod or treated cows 
with melatonin to reduce both prolactin concentrations and milk 
production before drying-off and to hasten involution. Only short day 
photoperiod slightly reduced milk production and tended to decrease 
milking-induced prolactin release but neither treatment affected the 
speed of the involution process. In the third experiment, the hypothesis 
that glucocorticoids participate in the regulation of the milking-induced 
prolactin release was tested in cows in mid-lactation. Glucocorticoid 
administration led to a depression in milk yield that was associated with 
a decrease in basal prolactin concentrations in both serum and milk and 
with a reduction in the milking-induced prolactin release. In summary, 
prolactin secretion could be maintained by glucocorticoid inhibitors 
during lactation and casein hydrolysate intra-mammary infusions could 
be used to accelerate involution. 



 
CURRICULUM VITAE 

 
UNIVERSITY EDUCATION 
 
Ph.D. Animal Science 2010 - Present 
McGill University, Montreal, Canada 
 
M.Sc. Animal Physiology 2007 - 2009 
Université Rennes 1 and Université Lyon 1, France 
 
B.Sc. Biology of Organisms 2003 - 2006  
Université de Bourgogne, Dijon, France 
  
 
AWARDS 
 
CSAS Poster Award      2012 
CSAS Travel Award      2012 
Graduate Research Enhancement and Travel Award   2010 
 
PUBLICATIONS  
 
Dessauge, F., V. Lollivier, B. Ponchon, R. Bruckmaier, L. Finot, S. Wiart, E. 
Cutullic, C. Disenhaus, S. Barbey, and M. Boutinaud. 2011. Effects of nutrient 
restriction on mammary cell turnover and mammary gland remodeling in 
lactating dairy cows. Journal of Dairy Science. 94: 4623-4635. 
 
Ponchon, B., P. Lacasse, N. Silanikove, S. Ollier, and X. Zhao. 2014. Effects of 
intramammary infusions of casein hydrolysate, ethylene glycol-bis(β-aminoethyl 
ether)-N,N,N’,N’-tretraacetic acid, and lactose at drying-off on mammary gland 
involution. Journal of Dairy Science. 97: 779-788.  
 
Ponchon, B., X. Zhao, S. Ollier, and P. Lacasse. Relationship between 
glucocorticoids and prolactin during mammary gland stimulation in dairy cows. 
Journal of Dairy Science. (Submitted). 
 
Ponchon, B., P. Lacasse, S. Ollier, and X. Zhao. Effects of photoperiod 
manipulation and melatonin feeding around drying-off on bovine mammary 
gland involution. (In preparation). 


