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What means a protective immune system ? .036

Conclusion (3)

 AA may be used for their physiological role

• Antiinflammatory and antioxidant • To limit the negative consequences of inflammation  May require AA be supplied far above current nutritional recommandations • Safety issue : side effects? toxicity?

• Economic issue • Regulation issue : health allegation, drugs or nutrients?
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 017 Val deficiency (4 vs 15 g/kg) upregulated the expression of gene coding for inflammatory response (TNF, IL-8 and NFkB) while downregulated antiinflammatory response (IL-10) in the gut in carps  Thr deficiency (70% of the Control) in primiparous sows reduced plasma Gut explants from birds fed a Thr deficient diet had no response (mucin, IgA and IL-8 mRNA) to ex vivo LPS treatment Amino Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017 Zhang et al 2017 Le Floc'h et al 2008  Pigs fed a moderate Trp deficient diet had higher inflammatory response (haptoglobin, fever)  Pigs fed a moderate Thr deficient diet had lower serum specific anti BSA and swine fever Ig G component of glycoproteins : mucins and immunoglobulins Mucins  420 % Fogg et al. 1997  Thr confers specific properties to these proteins : posttraductional glycosylation Thr/Lys : Immunoglobulins 150 % Basset et al. 1965 Le Floc'h et al 2014  Postprandial plasma [Thr] are lower in co infected pigs (Mh+H 1 N 1 ) Plasma total Ig G content 8-8.3 g/L 2.8 g/L µM Amino Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017 Carcass  54 % Bikker et al. 1997  .Threonine supply above recommendations Mao et al 2014 Trevisi et al 2015 Threonine supplementation enhances immunoglobulins  total IgG and  inflammatory response (sera cytokine concentrations, tissue expression of TLR) induced by pseudorabies vaccination, but depressed FCR  IgM in ETEC challenged pigs susceptible to ETEC Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017 Dietary Gln supplementation preserves lymphocyte proliferation capacity in infected pigs Piglets weaned at 21d, fed a diet supplemented with 4% of Gln, inoculated with E coli at 26 d  Gln supplementation restored lymphocyte proliferation capacity in infected pigs  but did not modify growth rate and hyperthermia Gln dietary supplementation (1% of the diet) during 3 wks resulted in higher intestinal Ig A and blood IgG (+ better growth rate) but 4% of Gln did not Bartell & Batal 2007 With contrasted results in broilers  Gln+Glu dietary supplementation (0,5% of the diet) during 3 or 6 wks had no beneficial effect on growth performance, intestinal morphology, and inflammatory response of broiler chickens raised under hot and humid tropical environment Shakeri et al 2014 Amino Acid Academy, Paris, September 28-29, 2017 80% of recommended daily feed intake L-Cys 60% of recommended daily feed intake  less severe diarheas .023 Amino Acid Academy, Paris, September 28-29, 2017 Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017 The question of the nutritional cost of immunity 2 ways to get and provide energy and nutrients for immune functions acquisition (= feed intake) allocation (= metabolism) Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017The question of the nutritional cost of immunity• If the cost of IS is small compared to the other functions  the animal could increase nutrient acquisition or/and change nutrient allocation towards immune functions• If the cost of IS is (very) high compared to other functions the animal won't be able to maintain its immune functions no growth restoration with  Trp• greater response of growth to additional TrpIn pigs suffering from inflammation :.032Amino Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017 Do dietary AA (as exogenous supply) may help to support immune system in livestock species? But the question should be … Do dietary AA (as exogenous supply) mays help to support HEALTH in livestock species? .033 Arg supplementation (up to 0.8%) in a milk based diet enhanced spleen weigh, blood granulocytes and IgG and IL-8 in piglets Amino Acid Academy, Paris, September 28-29, 2017 The nutritional cost of maintaining the immune system is probably not so high (# AA)  BUT « basal »immune functions are affected by AA deficiency Amino Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017  Does it really impact on health?  Evidences showing that immune capacities compromised by AA deficiency may affect health are still scarce in livestock The metabolic effort for mounting an immune response is high +++ for inflammatory response  Not all but some AA support immune functions and limit the negative effect on performance  Two major limits for efficacy of nutritional adjusments reduced feed intake catabolic state associated with inflammation Amino Acid Academy, Paris, September 28-29, 2017 LE FLOC'H/ Paris 2017
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	 AA as contituent of immune proteins  BCAA deficiency (50% of the Control) reduced lymphoid organ
	Thr, Val weights (spleen, BF, thymus) in broilers Immunoglobulins, Acute phase proteins	
	Trp, Phe	
	 AA as nutrients for immune cells	
	Energy, cell proliferation	Ala, Gln
	 AA as bioactive molecules (or precursor)	
	Cytotoxic and antioxidant compounds	Arg, Cys, Trp
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