Integrated immunological and metabolic responses of the mammary gland to LPS challenge in bovine
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The aim of this study was to test hypothesize that the diverse immune and metabolic responses of the mammary gland to LPS challenge express an integrated mechanism that fights against Gram negative bacteria. The present study confirmed that LPS challenge is associated with NO burst from surrounding mammary epithelial cells and that the consequential nitrosative stress was induced by formation of nitrogen dioxide from nitrite by lactoperoxidase. This response, most likely, plays a major role in fighting against bacterial invasion during acute mastitis, but is also associated with increased nitration of milk proteins. We confirmed the involvement of xanthine oxidase as hydrogen peroxide generator and of catalase as nitrosative stress modulator by oxidizing nitrite to nitrate in the mammary gland secretion.
The plasmin system appears to play a pivotal role in inducing down-regulation of milk secretion and mammary gland epithelial cells metabolism. The acute shift of the mammary gland epithelial cells metabolism from mitochondrial oxidative respiration to cytosolic glycolysis, as reflected in transient sharp increase in milk lactate concentration and transient inverse decrease in milk citrate concentration, allows diversion of metabolic resources needed to produce milk to support the immune system. In turn, the acute increase in the concentration of lactate and malate in milk and reduction in lactose concentration were shown to be important in controlling E. coli growth. We found that LPS challenge increase transiently lactate secretion and conversely decrease lactose secretion into the medium of  mice HC11 cell line, which extent the general validity of our results.

