Dietary geraniol ameliorates intestinal dysbiosis and relieves symptoms in irritable bowel syndrome patients: A double-blind clinical trial
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Abstract
Geraniol is an acyclic monoterpene alcohol with well-known anti-inflammatory and antimicrobial properties which demonstrated eubiotic activity in the gut microbiota in patients with Irritable Bowel Syndrome (IBS). The primary objective of the study was to evaluate changes in the microbiota after 4 weeks of administration a food supplement based on Palmrose Essential Oil (Cymbopogon martini) titrated in Geraniol (>80%) adsorbed on ginger rhizome fiber in patients with a confirmed diagnosis of IBS. The secondary objective of the study was to evaluate the impact of the food supplement on clinical symptoms (abdominal pain, bloating, intestinal habits) of IBS patients, registered through the validated IBS-Simptoms Severity Score (IBS-SSS) questionnaire. This study was multicenter, prospective, double-blind, placebo controlled. 56 patients diagnosed with Rome III criteria were enrolled in the study and were randomized 1:1 to receive a food supplement (50 mg/Kg die) consisting of Palmrose Essential Oil adsorbed on ginger root powder or placebo (corn starch) for four weeks. The study consisted of two visits, on each visit a clinical examination was performed, fecal and blood samples were collected, and patients filled the IBS-SSS questionnaire. The intestinal microbiota was analyzed starting from fecal samples using the 16sRNA analysis (NGS).
Results showed significant differences in microbiota composition after the food supplement administration, in particular Erysipelotrichaceae family, Clostridiaceae (p=0.1) and the genus Oscillospira of Ruminococcaceae, (p=0.01) tended to decrease while other Ruminococcaceae, specifically Faecalibacterium, (p=0.09), tended to increase in the active group. The analysis of the main circulating proinflammatory cytokines and chemokines showed no differences between the placebo and the food supplement, both at baseline and follow-up. Patients treated with the food supplement showed a significant reduction in IBS Symptoms Severity Score (IBS-SSS) compared to placebo (IBS-SSS score 195 vs 265, p=0.001). The rate of responders according to IBS-SSS score (reduction⩾50 points) was significantly higher in the active group 52% vs placebo 16.7% group, mainly due to IBS mixed subtype (active 53.9% vs placebo 7.7%, p=0.011).
[bookmark: _GoBack]Our study showed that oral administration Palmrose EO titrated in Geraniol adsorbed on ginger root fiber is able to counteract intestinal dysbiosis and ameliorate clinical symptoms in IBS patients.
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