[bookmark: _GoBack]Effects of lactational stage and feeding level on adrenal cortex reactivity in dairy cows 
(Einfluss des Laktationsstadiums und des Fütterungsniveaus auf Nebennierenrinden-Reaktivität).

J.J. Gross, R.S. Zbinden, F. Dohme-Meier, R.M. Bruckmaier* – Bern/Posieux

Changes in ACTH challenge test characteristics (i.e. total capacity of cortisol release, peak height and time of peak, etc.) in terms of repeatability in dairy cows changing their endocrine and metabolic status at different lactational stages were not investigated so far.
Methods: In 23 multiparous Holstein cows (12 cows fed a sole fresh herbage diet without concentrate, 13 cows fed with additional concentrate) (1) three ACTH challenge tests were performed: once during pregnancy in mid- to late lactation (T1) shortly prior to drying off, and in wk 3 (T2) and 8 (T3) after parturition. Test characteristics were correlated to performance and metabolic parameters: dry matter intake (DMI), body weight (BW), energy balance (EB), plasma concentrations of free fatty acids (NEFA) and beta-hydroxybutyrate (BHB). Plasma cortisol concentration was measured by RIA (2). Data were analyzed using MIXED models in SAS (Version 9.4, SAS Institute, Cary, NC, USA) including test number and feeding level as fixed effects and the individual cow as repeated subject. Differences among tests and between feeding levels over time were detected by the Bonferroni t-test at a level of P < 0.05.
Results: Basal plasma cortisol concentrations were higher in mid to late lactation before dry off (T1) compared with T2 and T3 in wk 3 and 8 of lactation (P < 0.05). The adrenal cortex sensitivity (expressed as total AUC (AUCt) of cortisol response after ACTH application) was lowest at T2 compared with T1 and T3 (P < 0.05). Ranking of AUCt was not repeatable at any time-points of the ACTH tests. Neither cortisol peak values nor the difference between peak and basal values differed between the ACTH tests performed at T1, T2, and T3 (P > 0.05). Enhancing the energy deficiency during early lactation in wk 3 and 8 p.p. by omission of concentrate did not affect baseline cortisol concentrations in plasma, but decreased peak height at T2 (P < 0.05). The AUCt was lower by trend in cows without concentrate supplementation in wk 8 p.p. compared to supplemented animals (P = 0.07). Baseline cortisol concentrations in plasma were higher in cows with higher cortisol peak values after ACTH application, with a higher previous lactation performance, higher milk yield, and higher body weight (P < 0.05). Energy balance and the extent of BW loss since parturition had no effect on cortisol baseline concentrations. The AUCt was higher in cows with a higher baseline cortisol concentration, a more positive EB, and a higher DMI. Cortisol release after ACTH was lower in animals with high plasma concentrations of NEFA, BHB, and with higher contents of fat and free fatty acids in milk (P < 0.05). The cortisol peak height after ACTH administration was concomitantly higher in cows with a more positive EB, higher DMI, and lower plasma concentrations of NEFA and BHB. 
Conclusions: The adrenal cortex reactivity was shown to be lower in dairy cows experiencing a higher metabolic load during the negative energy balance in early lactation as well as during aggravated imbalances in energy supply by omission of concentrate. Responses of the HPA-axis to ACTH challenge tests at different lactational stages were not repeatable, i.e. the differences of the endocrine and metabolic adaptation had a greater influence on the adrenal cortex responsiveness than the inherent individual genetic disposition. Hence, an a-priori characterization of the HPA-axis does not allow to predicting metabolic adaptation to metabolic stress in early lactation.
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