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Abstract
BAC

A AIMS: of and some of its. reduces the severity of colitis in mice, whereas removing
tryptophan from the diet increases susceptibility to colitis. Transfer of the intestinal microbiome transfers the colitogenic phenotype from
tryptophan starved animals 10 normally nourished mice. We aimed lo systematically evaluate serum leveis of ryplophan and its metabolites
in patients with inflammatory bowed diseases (18D), and study their association with clinical and serclogic features
METHODS: We studied 535 consecutive patients with IBD (211 with ukerative colitis (UC), 234 with Crohn's disease [COJ; 236 male)
enrolied in Germany from August 2013 hrough Apnl 2014 and followed until July 2016, Serum samples were coliected from patients and 291
maiched indivicuals Without IS0 (controls); levels of tryplophan were measured using high squid
of tryptophan were measured in serum from 145 patients and 100 controls by mass spectrometry. We measured levels of interleukin 22 in
‘serum from 28 patients by enzyme-linked immunosorbent assay. Paired stool and serum samples were collected from a subset of patients
with active UC (n = 10) or CD (n = B} 10 investigate associations between serum levels of tryptophan and composition of the fecal microbiota,
analyzed Dy 168 MDOsoMal DNA ampiicon SEqUENCING We used real-ime polymerase CNain reaction 10 Measure levels of messenger RNAS
in colonic biopsies from 60 patients with UC. 50 with CD. and 30 conlrols. We collected information on patients’ disease actvity scores,
laboratory . and clinical during recruitment and foliow-up visits.
RESULTS: Serum levess of trypiophan were Significantly iower in patients witn 180 than In contreis (P = 5.3 x 10°%) witn a stronger resucton
In patients with CO (vs controt P = 1.1 % 107'%) than UC (vs control; P = 28 x 10'%), We found a negative comeiation between serum ievets of
tryptophan and disease activity or levels of C-reactive protein. Levels of RNAs encoding 2; ge: and solute
camer family & member 19 (also calied BOAT 1) were significantly decreased in colonic biopsies from paents with 180 compared wan
controls. whereas level of messenger RNA encoding 23 1w sk increased. The ofthe
fecal microbiota associated with Serum levels of tryplophan. Analysis of tryplophan metaboites revealed activation of the kynurenine
pathway, based on high levels of quinolinic acid, in pabients with IB0 compared with controls. Serum concentration of interieukin 22

associated with drsease activity In patients with 18D there was an inverse: between levels of 22 and serum levets of
trypiophan.

CONCLUSIONS: in an analysis of serum sampies from more than 500 patients with 18D, we observed a negative comelation between
serum levels of tryptophan and disease activity. Increased levels of tryptophan metaboltes-especially of quinolinic acid-indicated a high
activity of tryptophan degradation in patients with active 1BD. Tryptophan deficiency could contribute 1o development of IBD or aggravate
disease activity. Interventional chnical studies ane nesded 10 ceterming whether madification of intestinal ryplophan pathway's alects the
severity of IBD.
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Abstract

BACKGROUND & AIMS: Administration of tryptophan and some of its metabolites reduces the seventy of colitis in mice, whereas removing
tryptophan from the diet Increases susceptibiliy to colitis. Transfer of the intestinal microblome transfers the colitogenic phenotype from
tryptophan starved animals to normally nourished mice. We aimed to systematically evaluate serum levels of tryptophan and its metaboiites
in patients with inflammatory bowel diseases (IBD). and Study their association with clinical and serologic features.

METHODS: We studied 535 consecutive patients with IBD (211 with ulcerative colitis [UC]. 234 with Crohn's disease [CD). 236 male),
enrolied in Germany from August 2013 through April 2014 and followed until July 2016. Serum sampiles were collected from patients and 291
matched ir without 18D ). levels of tr were using high-p Iiquid chromatography. Metabolites
of tryptophan were measured in serum from 148 patients and 100 controis by mass spectrometry. We measured levels of interieulan 22 in
serum from 28 patients by enzyme-linked immunosorbent assay. Paired 1001 and serum sampies were collected from a subsel of patients
with active UC (n = 10)or CD (n = 8) lo gate associations sefum levels of tryptophan and composition of the fecal microbiota.
analyzed by 16S ribosomal DNA ampiicon sequencing. \We used real-time polymerase chain reaction lo measure levels of messenger RNAs
in colonic biopsies from 60 patients with UC. 50 with CD, and 30 controis. We collected information on patients’ disease activily scores,
medications, laboratory assessments, and clinical examinations during recrutment and follow-up Visits.
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