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Abstract: Drug metabolism is a key step in the disposal of drugs, and the role of the gut as an
important micro-ecosystem in the body is crucial in drug metabolism. The gut microbiota is
capable of transforming and accumulating exogenous compounds (e.g., drugs) and modifying
the activity and toxicity of these compounds, thereby influencing the host responses to the
compounds. The interactions between gut microbiota and drugs are complex and need to be
studied in detail. In recent years, the understanding of the metabolism of gut microbiota, gut
microbiota-drug interactions, and the co-metabolism between gut microbiota and host are
deepening, and increasing studies have shown that gut microorganisms play a crucial role in
pharmacokinetics. By reviewing the relevant papers at home and abroad, we summarized the
classification and functions of gut microorganisms, the effects of some commonly used drugs
on gut microorganisms, and the metabolic effects and mechanisms of gut microbiota on drugs.
In addition, we discussed the interactions between gut microbiota and drugs. The review helps
to improve our understanding of the influences of gut microbiota on drug efficacy and the
pathways and mechanisms of drug metabolism by gut microbiota, increase the possibility of
modulating gut microbiota to improve treatment, and provide a reference for the rational and
precise use of drugs, individualized treatment, and drug evaluation and development.
Keywords: gut microbiota; drug; metabolism; interaction
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Potential role of gut microbiota in disease treatment

Diseases

Potential role of gut microbiota in disease treatment

References

Colitis associated colon cancer
Melanoma tumors
Colitis

and alleviating tissue damage

Acute pancreatitis

Inhibiting NF-«kB pathway and promoting apoptosis [11]
Activating dendritic cell and promoting optimal antitumor T cell responses  [12]

Increasing the levels of beneficial metabolites, inhibiting NF-xB pathway [13]

Inducing higher levels of NAD (nicotinamide adenine [14]

dinucleotide)-associated metabolites

Non-alcoholic fatty liver disease

Perinatal depression

Modulating bile acids and SCFAs metabolism [15]

Influencing maternal mental health through the gut-brain axis [16]
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Table 2 Effect of metabolism of drugs by intestinal bacteria and their main products
Results of Drugs Main species/Genus Metabolic Reaction Metabolic products References
metabolic drugs enzymes
Activation Prontosil / Azo reductase Reduction Sulfanilamide [83]
reaction
Sulfasalazine / Azo reductase Reduction 5-ASA, [84]
reaction sulfapyridine
Glycyrrhizin Eubacterium B-glucosidase Hydrolysis 18 B-glycyrrhetic acid ~ [85-87]
reaction
Protopanxadiol- Bifidobacterium, B-glucosidase Hydrolysis Compound K, [88]
type Provotella oris, reaction ginsenoside Rh2
ginsenosides Bacteroides
Reactivation  Irinotecan Escherichia coli, B-glucuronidase ~ Hydrolysis SN-38G [89]
Clostridium reaction
perfringens,
Bacteroides fragilis
Deactivation ~ Aspirin / Carboxylesterase  Hydrolysis Salicylic acid [90]
reaction
Acarbose Turicibacter Acarbose kinase ~ Phosphorylation Phosphorylates acarbose [91]
sanguinis reaction
Doxorubicin Raoultella Molybdopterin-  Hydrolysis 7-deoxydoxorubicino,  [92]
planticola dependent enzyme reaction 17-deoxydoxorubicinolone
5-aminosalicylic Bacteroides N- Functional group N-acetyl-5- [93]
acid acetyltransferase  transfer aminosalicylic acid
Toxicogenesis Brivudine Bacteroides Purine nucleoside Phosphorylation BVU [94]
thetaiotaomicron,  phosphorylase reaction
Bacteroides ovatus
Nitrazepam Clostridium, Nitroreductases ~ Reduction 7-aminonitrazepam [95]
Eubacterium reaction
5-flucytosine E. coli Cytosine Functional group 5-fluorouracil [96]
deaminase transfer

/: Presents the data unknow.
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