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Microbiome metabolism — impact on excipients effect
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Walsh et al, Gastro. Liver. Physiol. 2020 https://doi.org/10.1152/ajpgi.00026.2020
*ABX-3 Cocktail: Ampicillin & Vancomycin & Neomycin *9<0.05; RM-ANOVA with Fishers LSD

**ABX-5 Cocktail: Ampicillin & Vancomycin & Ciprofloxacin & Imipenem & Metronidazole n=9-12/group
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Implications for Phase Il metabolism Microbiome

Ireland

Microbiota-Derived Hypothesised reaction mechanisms: Drug (or Metabolite) Substrate: Ref:

B-glucuronidase Remove glucuronic acid moiety from Irinotecan (SN-38 glucuronide) (Yamamoto et al., 2008, Saitta
hepatic phase 2 metabolites NSAIDS, e.g. Indomethacin et al., 2014)
and Diclofenac

B-glucosidase Hydrolyse the glycosidic bond of a Prodrugs (You et al., 2015)
carbohydrate moiety to release non- Herbal substances e.g. anthrocyanins,
reducing terminal glycosyl residues genistin and naringin
Azoreductase Reduction of azo or quinone bonds Azo-containing drugs, e.g. Olsalazine (5ASA™ (Ryan, 20
prodrug)
Nitrofuran antibiotics
Ester containing prodrugs

Carboxylesterase Hydrolyse ester, thioester, amide, or Aspirin, (Kim et al., 2016, Laizure et
carbamate containing drugs to respective Ester containing prodrugs al., 2013, Imai and Ohura,
free acids 2010)
Hydrolyse esters to carboxylic acids
Nitroreductase Reduction of the nitro group Metronidazole (Koch et al., 1979, Elmer and
Benzodiazepines Remmel, 1984, Takeno et al.,
1990)
N-acetyltransferase Transfer of acetyl group to nitrogen or 5-aminosalicylic acid (Deloménie et al., 2001, van
oxygen atom of primary arylamines, Hogezand et al., 1992)
hydrazines and N-hydroxylated metabolites
Sulfatases Hydrolysis of sulfate esters utilising Sulfate ester hepatic metabolites (Koppel et al., 2017, Ulmer et

formylglycine al., 2014)
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2. Alter Microbiome - Alter Hepatic Genes?
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CYP/MDR Enzymes Subject to Microbial Regulation
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Prebiotics 2 Modulate CYP/MDR expression?
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Probiotic-treated

Altered Drug Pharmacokinetics?????

Absorption Elimination

Antibiotic-treated Single Oral
Drug Dose

Cmax: Highest concentration of
drug in blood

I

Amount of drug in blood

AUC

(Area Under the Curve):
Overall drug exposure

ty, (Half-life): Time at which drug has
lost half its maximum
concentration

Cmin: Lowest concentration
of drug in blood

Vehicle

Time

Drug is taken

g

Sprague Dawley Rats; n=7/group
Antibiotic cocktail = ampicillin 1g/L; vancomycin 500mg/L; imipenem 250mg/L

Walsh et al, under révision
Probiotic cocktail 2 VSL3 (5-10%°acteria/kg/day)
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1) ABX impact on hepatic gene expression? 3) ABX impact on fecalase-mediated metabolism?
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3 Conjugated (TCA)/Deconjugated (CA)

@l Secondary (TDCA)/Primary (TCA) 7 a-dehydroxylase

Hydroxylated Dehydroxylated
Bile Acid "- Bile Acid

BSH
Conjugated Deconjugated
Bile Salt " Bile Acid

Article

pubs acs.org/molecularpharmaceutics

Impact of Gut Microbiota-Mediated Bile Acid Metabolism on the
Solubilization Capacity of Bile Salt Micelles and Drug Solubility
Elaine F. Enrigfl')t,.""i Susan A. Joyce," Cormac G. M. Gahan,""™! and Brendan T. Griffin* "

*School of Pharmacy, *APC Microbiome Institute, #5chool of Biochemistry & Cell Biology, and s chool of Microbiology, University
College Cork, Cork, Ireland
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Influence of Microbiome on Drug Pharmacokinetics
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