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Innate Immunity

SSI13-1097 xylo-oligosaccharide suplemented diet modulates intestinal and systemic immunity S. Metzdorff 1,* , A. Christensen 1 , C. Hansen 1 , A. Bergstrøm 2 , T. Licht 2 , A. Hansen 1 , H. Frøkiaer 1 1 Copenhagen University, Frederiksberg, 2 National Food Institute, Mørkhøj, Denmark Abstract Body: Xylooligosaccharides (XOS) represent a prebiotic candidate demonstrated to increase bifidobacteria in mice feces when supplemented in the diet. As this bifidogenic effect has only been demonstrated in fecal samples, the aim of this study was to investigate if XOS changes the microbiota throughout the entire intestine and examine its effects on mucosal and systemic immune parameters in mice. A 10% XOS supplemented diet revealed a significant increase in the Bifidobacterium group throughout all segments of the intestine with the highest relative increase in ileum. In intestinal epithelial cells (IEC), most genes involved in innate immune responses were unaffected, while the expression of the defensin RegIII , known to limit bacterial colonization of the mucosal surface, was significantly up-regulated in the small intestine. The up-regulation of RegIII may explain the unaffected innate immune response seen in this study, as the homeostatic spatial relationship between the gut microbiota and the host is maintained regardless of the increase in the Bifidobacterium group. We hypothesized that the XOS diet increases SCFA production, and when absorbed, this leads to increased SCFA in the blood. Here, SCFAs bind to the SCFA receptor GPR43 on neutrophils, causing a down-regulation of the proinflammatory cytokine IL1 . Indeed, the Il1 and also Ifn expression were significantly decreased by XOS diet, indicating that SCFAs modulate the systemic immune response. In vitro treatment of whole blood with propionate led to a decrease in the Il1 expression, thus supporting that increased SCFA production was involved in the Il1 downregulation observed in the XOS fed mice. A decreased proportion of IFN-producing CD4 T cells were detected in mesenteric lymph nodes of XOS fed mice, but not in spleen. Together with the Il1 and Ifn reduction in blood, this supports an anti-inflammatory effect of XOS diet in both mucosal and systemic immune compartments. Taken together, our results show that XOS feeding decreases systemic and mucosal inflammation and this effect is likely to be due to an increase in bifidobacteria in the small intestine leading to up-regulation of RegIII and increased SCFA production. 

Disclosure of

Abstract Body: BACKGROUND

Coccidiosis is a parasitic disease of the intestinal tract of animals which causes extreme economic losses. A possible approach to control coccidiosis is to select animals for enhanced immune response. Therefore, it is necessary to find the most relevant phenotypes describing the genetic variation underlying the immune responses to coccidiosis.

OBJECTIVES

The aims of this study were i/ to investigate the response of Cobb500 broilers to Eimeria maxima challenge and test possible individual differences that could be due to genetic diversity and ii/ to find which phenotypes are good predictors of the sanitary status of the animals and could be measured at a large scale for a further genome-wide association study.

METHODS

The experiment lasted 23 days with 200 Cobb500 animals being challenged at day 16 while 40 animals were used as controls. Body weight was measured at 1, 8, 16 and 23 days. After the slaughter of the animals at day 23, the following phenotypes were measured: weight loss between day 16 and 23, rectal temperature, intestinal lesion score, hematocrit level, oocysts count and plasma coloration measured by absorbance at 405, 450, 490, 550, 590 and 650 nm.

RESULTS

Difference in weight gain between infected and control animals was highly significant (p<0.0001). Further, rectal temperature was lower in infected animals (p<0.05), while animals with the highest lesion score had higher temperature. Lesion scores in jejunum were higher than those in duodenum. Hematocrit level was significantly lower in challenged animals compared to controls (p<0.05). There was highly significant difference in plasma coloration (p<0.0001) between infected and control animals for all wave lengths measured. Weight loss had the highest correlation with duodenum lesion score (r=-0.307) and hematocrit level (r=-0.205). The highest correlation with lesion scores (r=-0.4) was obtained with plasma coloration measured at 490 nm. Finally, the variation coefficients were larger in challenged animals as compared to controls for traits measured. CONCLUSION Significant differences in the response to an Eimeria maxima challenge between animals indicate that the individual variations found are likely caused by genetic differences. Weight loss is considered as the most important trait for explaining the response to an Eimeria maxima challenge. Finally, hematocrit level and plasma coloration can be used as predictors for growth variation and intestinal lesion score, respectively. 
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