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ObjecTve: The sustainability of farming and animal welfare requires reconsidering selecTon schemes. In parTcular, implementaTon of new selecTon criteria related to health is mandatory to produce more robust animals and thus reduce the use of anT-microbials.

The hypothalamo-pituitary-adrenal axis (HPA) plays a major role in metabolic regulaTon and adaptaTon processes and its acTvity is strongly influenced by geneTc factors. A posiTve associaTon between HPA axis acTvity and robustness traits was recently described, suggesTng that selecTng pigs upon HPA axis acTvity could increase their robustness. To explore this strategy, a divergent selecTon experiment was carried out in the Large White pig breed based on the plasma corTsol level measured one hour a_er ACTH administraTon. This allowed the generaTon of high (HPA hi ) and low (HPA lo ) responders to ACTH administraTon. In the current study, we aimed to compare hematologic and immune parameters of 6-week-old-, HPA lo and HPA hi piglets belonging to the third generaTon of divergent selecTon. For this purpose, blood specimens were collected from 32, 6-week-old HPA lo and HPA hi female piglets and 27 parameters were analysed.

Conclusion : Despite a higher corTsolemia, usually associated with lymphopenia, HPA hi piglets displayed higher white blood cell and lymphocyte counts which mainly relied on B lymphocytes, naive Th lymphocytes, cytotoxic T lymphocytes and CD8a + gd T cells. Whether these higher numbers of circulaTng lymphocytes could increase immune capacity of HPA hi piglets is sTll unknown. While most funcTons were preserved in HPA hi piglets, TNFα secreTon was significantly higher in HPA hi pigs as compared to HPA lo individuals, confirming our previous data (Bacou et al., 2017). At the moment, we do not know whether these differences would lessen in older pigs. Nevertheless, given their relaTve immaturity, young piglets are more fragile and weaning is the most criTcal period of their lives. From our study, we can presume that HPA hi piglets would be befer prepared to cope with stressors including pathogens in the first months of their life. SelecTng piglets upon HPA axis strength could help pig farmers to decrease anTbioTcs use around weaning.

As expected, HPA hi piglets displayed higher steady-state corTsolemia than HPA lo pigs did (A). A principal component analysis (B) on non-redundant parameters demonstrated that HPA lo and HPA hi pigs are clearly separated upon Dim1 axis, which is driven by white blood cell parameters (mainly naive Th and cytotoxic T lymphocytes).

Red blood cell parameters, including red blood cell count (RBC), hematocrit (HCT), hemoglobin (HGB), mean corpuscular volume (MCV), mean corpuscular hemoglobin concentraTon (MCHC), reTculocyte count (Ret) and immature reTculocyte fracTon (IRF), were obtained with the ProCyte hematology analyser. While RBC, Hemoglobin and IRF were increased in HPA hi pigs, MCV and Ret were lower as compared to HPA lo individuals.

Leucocyte count was significantly higher in HPA hi pigs as compared to HPA lo pigs (p<0.01, data not shown). This difference in leucocyte counts essentially relied on lymphocyte counts. White blood cell counts were obtained with The Procyte™ analyser.

Lymphocyte subsets were enumerated in piglets by flow cytometry. Four lymphocyte subpopulations appeared higher in HPA hi pigs as compared to HPA lo individuals: CD8α + γδ T cells, CD8α hi cytotoxic T lymphocytes, naive CD4 + Th cells and CD21 + B lymphocytes. CD8α -γδ T cell, NK cell and antigen-experienced Th lymphocyte numbers were similar between the two groups.

Selection upon HPA axis strength also modulated leucocyte functions. While mononuclear and polynuclear cell phagocytosis were similar for HPA lo and HPA hi pigs (A), LPS-induced TNFα secretion by blood cells was significantly higher in HPA hi pigs (B).

Phagocytosis assay was performed using fluorescent E. coli. The amount of TNFa, IL-8 and IL-10 after LPS (10ng/ml) stimulation in whole blood assay was measured by ELISA.

Acknowledgment: We acknowledge the staff of the INRA Experimental Unit of le Magneraud for pig care, handling and blood sampling. This work was partly funded by an ANR grant (SuSoSTRESS project, #ANR-12-ADAP-0008) to PM. 

  INRA, Oniris, UBL, La Chantrerie, CS 40706, F-44307 Nantes Cedex 3, France 2 GenESI, INRA, Le Magneraud, F-17700 Saint-Pierre-d'Amilly, France 3 GenPhySE, Université de Toulouse, INRA, INPT, ENVT, F-31326 Castanet-Tolosan, France