Downregulation of Antimicrobial Peptides and Cytokines Increases Survival Rate of Gut-Damaged Drosophila by fed with Dextran Sodium Sulfate
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[image: ]Abstract 
The cause of inflammatory bowel disease (IBD), a chronic inflammatory disorder has not been fully elucidated. In this study, we found that in Drosophila melanogaster fed with dextran sodium sulfate (DSS), apoptosis in gut cells were very increased. At that time, antimicrobial peptides (AMPs), pro-inflammatory cytokines (Eiger [Eig] and Unpaired [Upd]), and nitric oxide synthase (NOS) were overexpressed by activation of immune-related signaling, Toll, immune deficiency (Imd), c-Jun N-terminal kinase (JNK), and Janus kinase (JAK)/signal transducer and activator of transcription (STAT) . Accordingly, we supposed that overexpressed AMPs and cytokines were causes of gut damage. Consistent with this conjecture, downregulation of AMPs, Eig, and Upd using RNA interference (RNAi) increased the survival rate of flies compared with wild-type flies after feeding with DSS. In addition, feeding with antibodies against the immune-related proteins (Dorsal, Toll, Pelle, and Relish) affecting the expression of AMPs, also raised the survival rate of flies. Treatment of flies with immune-related antibodies also downregulated AMP gene expression. Therefore, we suggest that overexpression of AMPs and cytokines induced by harmful stimuli in the gut may be the cause of the intestinal damage associated with IBD.
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Fig 1. Expression of immune-related genes in Drosophila melanogaster (Canton-Special) fed with 7% dextran sodium
sulfate (DSS). (A, C, and D) Real time-polymerase chain reaction (aPCR) results for immune-related genes, nitrc oxide synthase
(nos), drosomycin (dro), immune-induced molecule 1 (im1), diptericin (dpt), attacin (at), eiger (eig). and unpaired (upd) were
normalized to ribosormal protein 49 (1p49). (B) Protein expression of pro-infammatory signaling-related genes, Toll, Pelle, Doral, and
Ralish in Drosophila melanogaser after oral feeding with 7% DS for 3 days analyzed using western blofting. Resuls are mean +
standard deviation (SD, n=3); Duncan post hoc test, ANOVA, "P<0.05 and “P<0.01 compared with Drosophila without DSS feeding.
Con, Drosophita group orally fed without DSS; DSS, Drosophita group orally fed with DSS.
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