
FMT reproduce TMAO producing phenotype as their donors ( Figure 2). Conclusion: To

our best knowledge, this is the first study using carnitine challenge test to exam TMAO

producing ability of human gut microbiota and reproduce the corresponding phenotypes

in germ free mice.
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DIETARY INTERVENTIONS MAY MODIFY INTESTINAL INFLAMMATION

VIA ALTERING MICROBIAL COMPOSITION- A CROSS-OVER TRIAL

Lihi Godny, Leah Reshef, Tamar Pfeffer-Gik, Idan Goren, Karin Yadgar, Keren Zonenesain,

Revital Barkan, Henit A. Yanai, Uri Gophna, Hagit Tulchinsky, Iris Dotan

Background: Diet may play a role in the pathophysiology of inflammatory bowel diseases

(IBD) via several mechanisms including altering the gut microbiome. Here we evaluated

the short-term effect of two dietary regimens, Mediterranean diet (MED) and the specific

carbohydrate diet (SCD) on clinical parameters, inflammatory markers and gut microbial

composition of IBD patients after pouch surgery. Methods: We performed a cross-over trial

with two short (one-week) dietary interventions and a one-week washout period in between.

Both diets were provided to patients during intervention periods and both excluded indus-

trialized and processed food. Food and symptoms diaries were documented daily and blood

and fecal samples were collected before and after each diet. Gut microbial composition was

assessed using 16S r-RNA deep sequencing. Results: We recruited 28 patients (male gender:

50%, mean age: 49±13 years, mean pouch age: 12±9 years), of those 15 had a normal

pouch, 12 had pouchitis and 1 patient had familial adenomatous polyposis. All patients

completed both investigated dietary regimens. Both diets resulted in significant improvement

in Pouchitis Disease Activity Index (PDAI) clinical sub-score ( ∆Median; MED, -1; SCD, -1,

both p<0.05). C Reactive protein (CRP) and fecal calprotectin before and after MED were

comparable. However, increased CRP and decreased fecal calprotectin were observed after

SCD (∆Median; CRP mg/l, +3.04; fecal calprotectin mcg/g, -33, both p<0.05). Both diets

resulted in significant weight loss (∆Median kg; MED, -0.5; SCD, -0.6, both p<0.001) and

a decrease in triglycerides levels (∆Median mg/dL, MED, -29; SCD -46.5, both p<0.05). No

significant changes in the clinical parameters or inflammatory markers were noticed in both

dietary interventions. Rapid changes in the abundance of several microbial taxa were noted,

specifically a decrease in Cetobacterium after MED and Haemophilus after SCD. Interestingly,

abundance of a Klebsiella /Enterobacter genus from the Enterobacteriaceae family increased

after SCD and was higher in the baseline microbial samples of patients who reported greater

improvement on SCD. Conclusions: In this cross-over trial two unindustrialized dietary

interventions (MED and SCD) rapidly improved clinical and metabolic parameters in patients

with IBD. However, effect of SCD on inflammatory markers was ambiguous and may be

related to increased abundance of Enterobacteriaceae, previously shown to be associated with

a high-fat diet.
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ERADICATION OF BREATH METHANE USING ANTIBIOTICS RESULTS IN

CHANGES IN SHORT CHAIN FATTY ACID LEVELS IN PREDIABETIC

SUBJECTS WITH OBESITY

Gillian Barlow, Zehra Ilhan, Walter Morales, Kathleen Shari Chua, Stacy Weitsman, Mark

Pimentel, Rosa Krajmalnik-Brown, Ruchi Mathur

Methanogens colonizing the human gut generate methane, which can be measured via breath

test, and methane production can influence host metabolism. We have previously shown

in 3 human studies that increased breath methane is associated with increased BMI, and

that methane-producing subjects exhibit improvements in metabolic parameters after treat-

ment with a specific antibiotic regimen that eradicates breath methane in 85% of subjects.

Short chain fatty acids (SCFAs) produced by microbial fermentation of polysaccharides,

principally butyrate, acetate, and propionate, are important energy sources for the human

host, and contribute to glucose homeostasis and insulin sensitivity. Therefore, we examined

SCFA levels in stool samples from methane-producing subjects before and after antibiotic

therapy. Methods: 11 prediabetic methane-positive subjects (9F, 2M) with obesity (BMI

35.17±7.71 kg/m
2
) received antibiotic therapy (neomycin 500mg bid/rifaximin 550mg tid)

for 10 days, a combination which has been proven effective in eradicating breath methane

in 85% of subjects. SCFA levels were measured in stool samples obtained before and after

therapy by High Performance Liquid Chromatography (HPLC). Results: As previously

reported, 8 of the 11 subjects eradicated methane on breath test. Subjects who did not

eradicate methane on breath test (N=3) showed no statistically significant differences in

SCFA levels before and after antibiotic therapy. The 8 subjects who did eradicate methane

production exhibited reductions in levels of the predominant gut methanogen Methanobrevi-

bacter smithii, as well as significant improvements in low-density lipoprotein (LDL) (P=

0.028), total cholesterol (P=0.01) and insulin levels on OGTT (P=0.05 at 120 minutes), and

lower blood glucose levels on OGTT (P=0.054 at 90 minutes). These 8 subjects showed

significant reductions in stool acetate levels following antibiotic therapy (P<0.05), as well

as increases in propionate and butyrate and decreases in formate which were not statistically

significant (see figure). Conclusions: These findings suggest that, for methane-positive

prediabetic subjects with obesity, eradication of methane on breath test results in a significant

reduction in acetate levels as well as alterations in other SCFA levels. This supports the

importance of methanogens not only in weight gain, but also in in host metabolism and

energy homeostasis. The observed effects on SCFA levels suggest one mechanism by which

reducing gastrointestinal methanogens can result in improvements in metabolic parameters

in methane-positive prediabetic subjects with obesity.

Levels of short chain fatty acids in methane-eradicated subjects before and after antibiotic

treatment.
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CARBOHYDRATE METABOLIC PATHWAYS IN RESIDENT INTESTINAL

BACTERIA ARE UPREGULATED DURING CHRONIC COLITIS AND

EXACERBATE INTESTINAL INFLAMMATION

Ting-Jia Fan, Laura Goeser-Sampson, Jeremiah Faith, Jonathan J. Hansen

Background: Environmental factors including resident intestinal bacteria and luminal

nutrients have separately been implicated in the pathogenesis of human inflammatory bowel

diseases and experimental colitis. However, the causal role of bacterial metabolism of luminal

nutrients in the development of chronic colitis remains to be established. Hypothesis: We

predict that the altered luminal nutrient landscape associated with experimental colitis causes

resident intestinal bacteria to upregulate certain nutrient metabolic pathways that in turn

exacerbate intestinal inflammation. Methods: Gnotobiotic wild-type (wt) and Il10
-/-

(ko)

mice were selectively colonized with a mixture of eight bacterial species representative of

the gut microbiome. Microbial-RNASeq of luminal bacteria was used to identify differentially

expressed bacterial pathways. Bacterial strains that lacked certain carbohydrate metabolic

pathways were generated using allelic exchange and tested for their colitogenic potential in

ko mice using selective colonization and for survival within macrophages using gentamicin

protection assays. Colitis was quantified using blinded histological inflammation scores of

colon segments and IL-12/23p40 ELISA of intestinal explant culture supernatants. Gut

microbiota composition was determined using species-specific 16S rRNA qPCR. Results:

Microbiota-colonized ko mice had worse histological inflammation (9.9±0.6 vs 3.5±0.4),

p<0.001) and higher IL-12/23p40 secretion from colonic explants (86.2±6.6 vs. 2.4 ±0.3

pg/mg tissue, p<0.001) than wt mice. Four of the top 10 bacterial pathways significantly

enriched with differentially-expressed genes in ko vs. wt mice involved carbohydrate metabo-

lism. Two Enterococcus faecalis phosphotransferase system (PTS) genes involved in sugar

utilization were among the most highly upregulated of all bacterial genes. We identified

gluconate and glucosamine as substrates for the upregulated PTS. Gut bacterial communities

containing E. faecalis deficient in these two PTS had increased numbers of Bacteroides species

and caused less histological colon inflammation and lower IL-12/23p40 secretion by colonic

explants in ko mice compared with mixtures containing parental E. faecalis (Table). In

addition, E. faecalis gluconate PTS was associated with improved bacterial survival within

macrophages in vitro. Conclusions: Luminal bacterial carbohydrate metabolic pathways,
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particularly those for gluconate and glucosamine, are upregulated during chronic intestinal

inflammation and increase colitis severity. These findings could lead to the development of

novel dietary or microbe-directed therapies for inflammatory bowel diseases.

7+Ef = 7 bacterial species + parental E. faecalis, Ef∆Glmn = E. faecalis lacking glucosamine

PTS, Ef∆Gnt = E. faecalis lacking gluconate PTS. *p<0.05 vs. 7+Ef by Student's t test
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DYNAMIC CHANGES IN GUT MICROBIAL DERIVED INDOLE AND

PHENOL PRODUCTS AFTER BARIATRIC SURGERY AND ITS

RELATIONSHIP TO WEIGHT LOSS

Daniel Braas, Jennifer S. Labus, Arpana Gupta, Jonathan P. Jacobs, Jean Stains, Cathy Liu,

Anna Balioukova, Yijun Chen, Erik Dutson, Emeran A. Mayer, Claudia P. Sanmiguel

Reductions in serum aromatic amino acids (AAA) after bariatric surgery have been associated

with beneficial effects on metabolic syndrome and diabetes. Microbial fermentation of AAA

results in production of several indole and phenol products. Indole has been associated

with beneficial effects including release of GLP-1 from the enterochromaffin cells. We

hypothesized that changes in anatomy and function of the GI tract after bariatric surgery

will induce changes in gut microbial metabolismof AAA that may mediate weight loss. AIMS:

1- Evaluate longitudinal shifts in blood levels of microbial-derived products from AAA

fermentation after bariatric surgery. 2- Determine association between surgically induced

weight loss and changes in phenolic and indole products. METHODS: Adult obese women

undergoing bariatric surgery were followed at baseline, 1-month, 6-months and 12-months

after laparoscopic sleeve gastrectomy. At each visit we collected anthropometrics and blood

samples which underwent global metabolomics analysis as well as targeted measurements

of metabolites in AAA pathways. RESULTS: Seventeen obese women (age: 37.3±9.3, mean

BMI: 44.7 kg/m
2
) completed the pre-op and 1-month post-surgery visits. Of these, 14

completed the 6-month and 10 the 12-month post-surgery visits. After surgery there was

a significant drop in the fasting blood levels of tyrosine and phenylalanine at 1-month (p=

6.8E-09, p=4.51E-0), 6 months (p=1.83E-07, p=3.41E-05) and 1 year (p=4E-0.7, p=.0002)

despite the absence of significant post-operative reductions in protein consumption. Products

derived from tyrosine microbial fermentation, including phenylacetate, increased significantly

shortly after bariatric surgery (1-month, p=.003) and continued to be elevated at 6 months (p=

.004) and at 1 year (p=.008) and its derivate, phenylacetylglutamine, increased significantly

1 month after bariatric surgery and continued to be elevated at 6 months and at 1 year.

Phenylacetylglutamine was significantly associated with reductions in body fat mass (rho=-

.706 p=.002). P-cresol also rose after bariatric surgery and its increase was associated with

a decrease in fat mass (rho=-.659 p=.004). Indolelactate levels decreased at 1 month (p=

.0002) and 6 months (p=8.44E-05), but returned to baseline levels at 12-months after

surgery. In contrast, indoleacetate increased at 1-month after surgery, but also subsequently

returned to baseline levels. No significant changes were seen in indolepropionate. Kynurenine

decreased significantly after surgery at all follow-ups. CONCLUSIONS: Bariatric surgery

results in significant changes in blood levels of indole and phenolic products. Microbial

fermentation of AAA was dynamically affected by bariatric surgery and was associated with

the magnitude of surgically induced loss of fat mass.

752

EFFICACY AND SAFETY OF TAK-954 IN CRITICALLY ILL PATIENTS WITH

ENTERAL FEEDING INTOLERANCE: A RANDOMIZED PHASE 2A

CLINICAL TRIAL

Marianne Chapman, Adam M. Deane, Karen L. Jones, Chris Barnes, Deanna Nguyen,

Cristina Almansa

Background Disturbances in gastrointestinal motility are common in critically ill patients

receiving enteral nutrition. Slow gastric emptying is the leading cause of enteral feeding

intolerance (EFI), which compromises nutritional status and is associated with increased

morbidity and mortality. This phase 2a study evaluated the efficacy, safety and tolerability

of acute TAK-954 (previously TD-8954), a selective agonist of the 5-hydroxytryptamine

receptor 4 (5HT4), compared with metoclopramide in critically ill patients with EFI. Methods

This was a single-center, randomized, double-blinded, double-dummy, parallel-group study

conducted in mechanically ventilated critically ill patients with established EFI (defined by

> 200 mL gastric residual volume). Patients were randomized in a 1:1 ratio to receive either

intervention (TAK-954 0.5 mg over 1 hour and a 0.9% saline 10 ml injection QID) or

control (0.9% saline over 1 hour and a metoclopramide 10 mg injection QID). Within an

hour of the first dose of the study drug, patients received a test meal of 100 mL of Ensure
®

(106 kcal, 21% fat) and gastric emptying was measured using scintigraphy. Safety assessments

were performed daily for the 5-day study period. Blood samples were collected for safety

and pharmacokinetic assessments on days 1-4. Primary objectives were to evaluate the safety

and tolerability of TAK-954, and its effect on gastric emptying (% retention at 180 minutes)

compared with control. Secondary objectives included evaluating the pharmacokinetics of

TAK-954. Results A total of 13 patients (intervention, n = 7; control, n = 6) were studied.

Of these, 10 patients were male (6 in the intervention group). The median ages were 47

and 57 years in the intervention and control groups, respectively. Post-treatment, the number

of patients who had normal gastric retention (defined as < 13% at 180 minutes) was 2-fold

greater in the intervention group than in the control group (6 vs 3, respectively; Figure 1).

X : 18982$CH1B

04-12-18 21:20:27

Page 158
PDFd : 18982B : e

S-158AGA Abstracts

In the intervention and control groups, 5 and 4 patients experienced adverse events (AEs),

respectively (Table 1), and 2 and 3 patients experienced serious AEs, respectively. No AEs

led to discontinuation or interruption of treatment. Vital sign changes from baseline were

minimal. The mean T
1/2

after a 1-hour infusion of TAK-954 was 15.9 hours. After reaching

C
max

, plasma concentrations of TAK-954 declined multi-exponentially. Conclusion A greater

proportion of patients receiving TAK-954 had normal gastric retention after a single dose

compared with patients receiving metoclopramide. Treatment with TAK-954 was not associ-

ated with an increase in any AEs, and no AEs were considered by investigators to be related

to TAK-954. These results support further evaluation of TAK-954 for the treatment of

critically ill patients with EFI.




