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MULTI-OMIC FECAL BIOMARKERS PREDICT PERSISTENT METABOLIC 
DYSFUNCTION–ASSOCIATED STEATOTIC LIVER DISEASE AFTER 
BARIATRIC SURGERY IN PATIENTS WITH MORBID OBESITY:  
A PRECISION MEDICINE APPROACH

P. Massara1, K.J. Schwenger1, A. Taibi1, Y. Ghorbani2, J. Pan1, S. Fisher2, 
 T. Jackson2, A. Okrainec2, J.P. Allard2, E.M. Comelli1, 1Nutritional Sciences, 
University of Toronto, Toronto, ON, Canada; 2University Health Network, 
Toronto, ON, Canada

Background: Metabolic dysfunction-associated steatotic liver disease (MASLD) affects 
>70% of patients with morbid obesity (MO; body mass index (BMI) ≥ 40 kg/m2). 
Roux-en-Y Gastric Bypass (RYGB) is considered gold standard for treating MO and 
MASLD, however, there is variability in the response magnitude, and in some patients 
MASLD persists postoperatively (perMASLD). This variability necessitates predictive 
methods that can guide personalized treatment strategies before RYGB. We found 
that the fecal microbiome and miRNome are linked to MASLD pathogenesis and can 
be promising, non-invasive and reproducible biomarkers to assess MASLD risk. 
However, they have not been investigated in the context of perMASLD.

Aims: To identify fecal multi-omic biomarkers that predict perMASLD following 
RYGB in patients with MO.

Methods: We collected liver biopsy samples, stool, serum metabolites, and clinical 
variables from 61 patients with MO at baseline and again 12 months after RYGB. 
PerMASLD was defined as MASLD diagnosis at both baseline and 12 months after 
RYGB. Fecal miRNA expression was assessed via NanoString Technology and 
microbiome signatures (MS) were assessed via shotgun metagenomics and 
non-negative matrix factorization. Ensemble machine learning classifiers were used 
to predict perMASLD using multi-omic and clinical features. Model performance 
was assessed using the area under the receiver operating characteristic curve (AUC).

Results: Seven miRNAs were downregulated in patients with perMASLD (n = 14) and 
seven MS represented by bacteria genera Blautia, Lachnospiraceae, Streptococcus, 
Faecalicabacterium, Akkermansia, Bifidobacterium, and Blautia/Anaerostipes were 
associated with MO. Baseline alanine aminotransferase levels, impaired fasting glucose 
diagnosis at both baseline and 12-months post-RYGB and mir-4451 were the three 
most important predictors of perMASLD with model AUC= 84.5%.

Conclusions: This study showed that specific fecal MS and miRNAs can predict 
perMASLD in patients with MO. Integrating multi-omic data with clinical features 
enabled robust prediction of perMASLD, highlighting the potential of non-invasive 
biomarkers to guide personalized interventions.
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FOOD FOR MOOD: COMPARING THE EFFECTS OF THE MEDITERRANEAN 
DIET AND WESTERN DIET ON MENTAL HEALTH

A. Lewis1, N. Haskey2, M. Raman1, 1Cumming School of Medicine, 
University of Calgary, Calgary, AB, Canada; 2The University of British 
Columbia, Kelowna, BC, Canada

Background: Anxiety and depression (A/D) affect 5% of the global population, yet 
only one in five receives adequate management. Problematic, as co-morbid A/D is 
common in chronic digestive diseases and negatively influences prognosis and man-
agement. Cross-sectional studies associate poor diet quality and high intake of 
ultra-processed foods (UPFs) with an increased risk of A/D, while adherence to a 
Mediterranean-style diet (MD) has been linked to improvements in A/D severity. Their 
comparative effects on mental health outcomes in a controlled feeding trial are 
unknown.

Aims: To determine whether adherence to a MD improves symptoms of A/D com-
pared with a UPF diet, using a controlled feeding design.

Methods: Healthy adults (n = 18) completed a randomized controlled feeding, cross-
over trial. Eligibility criteria included absence of acute or chronic physical or mental 
health conditions, medication or substance use, or prior major surgery. Participants 

consumed a fully catered 3-week UPF diet (85.5% NOVA 4), followed by a 6-week 
washout period, then a 3-week MD (8.9% NOVA 4). Each diet provided three 
meals and two snacks daily, matched in energy and macronutrient quantity. The 
Generalized Anxiety Disorder 7-item (GAD-7) scale, the Patient Health 
Questionnaire 8-item (PHQ-8), and the Short Form-12 Health Survey (SF-12) 
questionnaire were administered at baseline and at the end of week 3 of each diet 
arm. Statistical analysis was performed using the Mann-Whitney U and the 
Wilcoxon matched-pairs signed rank test.

Results: Eighteen participants (50% female) completed the study, with a median 
age of 24.5 years [IQR: 23.0-29.0], and a median Body Mass Index of 24.3 kg/m2 
[IQR: 23.2, 25.2]. The Healthy Eating Index (HEI) score was significantly higher 
in MD compared to the UPF (MD: 83.7 [IQR: 82.5-87.50] WD: 41.1 [IQR: 
36.4-49.6], p < 0.0001).

PHQ-8 scores increased following the UPF diet (median +3.5, p = 0.002), reaching 
a median score consistent with mild depressive symptoms. At week 3, PHQ-8 scores 
were significantly higher in the UPF group compared to the MD (median 3.5-point 
difference, p = 0.004). Quality of life measures declined during the UPF diet, sig-
nificantly reducing the Mental Component Score (MCS: -8.3%, p = 0.003) and 
Physical Component Score (PCS: -4.1% p = 0.004). Between-group comparisons 
at week 3 demonstrated that MCS and PCS improved during the MD compared 
to the UPF diet (MCS: +6.1, p = 0.009, PCS: +2.4, p = 0.005). There were no signif-
icant differences in GAD-7 scores.

Conclusions: Short-term adherence to a UPF diet worsened depressive symptoms 
and reduced quality of life, while the MD improved or maintained these outcomes. 
These findings underscore the rapid influence of diet quality on mental well-being 
and support further research into diet as an adjunct treatment for chronic digestive 
diseases.
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INVESTIGATING THE ROLE OF OREXIN SIGNALING IN IMPAIRED 
SATIETY SENSING IN OBESITY.

O.I. DiPaolo, A. Chakraborty, S. Sachdev, D. Reed, Queen’s University, 
Kingston, ON, Canada

Background: Obesity is linked to overeating which is driven by impaired satiety 
sensing. Satiety is conveyed from the gut to the brain by vagal afferent neurons 
(VANs) with cell bodies in the nodose ganglia (NG). In obesity, there is evidence 
of diminished satiety sensation mediated by decreased NG neuronal excitability.

Aims: We aimed to determine how luminal mediators from obese mice contribute 
to these changes.

Methods: Male and female C57BL/6 mice were fed a high-fat diet (HFD, 60% kCal 
from fat) or low-fat diet for 5 weeks (LFD, 6% kCal from fat) (HFD N = 6, LFD 
N = 7-8 per group). Fecal and jejunal contents from HFD and LFD mice were used 
to produce supernatants. Naïve NG neurons (N = 11-12 cells per group) were incu-
bated with these supernatants and perforated patch clamp recordings were per-
formed the next day to measure rheobase (higher rheobase = decreased excitability). 
Male and female HFD or LFD (N = 8 per group) fed mice received daily intraper-
itoneal (IP) injections of 10 mg/kg orexin-1 receptor (OX1R) antagonist 
(SB-334867) for one week to assess changes in food intake and body weight.

Results: NG neurons from HFD mice had 73% higher rheobase than LFD mice 
(51.76 ± 14.68 pA vs. 71.33 ± 15.06 pA, p < 0.001). Naïve NG neurons incubated 
with HFD supernatants had 50% greater rheobase than LFD (100.0 ± 32.25 pA 
vs. 63.08 ± 15.48 pA, p < 0.05), an effect blocked by 10 µM OX1R antagonist 
(p < 0.01). HFD mice receiving OX1R antagonist had a 55% decrease in daily 
food intake compared to baseline (0.30 ± 0.05 vs. 0.45 ± 0.10 kCal/g body 
weight, p < 0.001) and an 8% difference in body weight gain (4.71% ± 0.91% 
vs. -3.09% ± 0.70%, p < 0.0001). LFD mice showed no significant changes in 
food intake or body weight in response to the antagonist.

Conclusions: Supernatants from HFD mice decreased NG neuron excitability, 
which can be prevented by an OX1R antagonist. Administration of OX1R antag-
onist in vivo reduces food intake and weight gain in HFD but not LFD mice, 
suggesting orexin receptors play a role in obesity-related satiety impairment.
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