- 2314 - 2% % Acta Pharmaceutica Sinica 2020, 55(10): 2314 -2321

LI E B FEMRFHR

IR, AR, RBL, F T E RV, FURA”
(L. oo B A7 196 8 R A 57 1L O BE B, 4 7 B o A 630 52, Y 224 730050

2. ZINRZZ 20, HOF 221 730000)

WHE: i1 B T 2 7 70 N\ 2RSS A T8 rh 22 REAL R R G Ak (A E DT 0%, FL sl DAL £ &5 M A8 A AR R R
R CASUR 2L A A R 2 AR B 0 2, AT HE— 25 R 2 G RTT 2. A ST 2 REA  Z Y R G P AR R
M= LR T T8 A S A0 25 AR v R B PR B 08 B 1 A R IR 1R 5 A R o 2 AR B
Wil o 7T SR I B R B A 24 A 1 R e, SO R T AN P 2, B R T A R T 250, S 40 5 g TN
R AA 24 W 5 UA K I 3 3 i A A SRR R 2 25 28, A A PR S T

KRR Wi R A Bl 1 9 R m R AR 2

FE 525 R969Y XHRFRIRES: A X EHE: 0513-4870(2020)10-2314-08

Advances in the study of gut pharmacomicrobiomics
SUN Yue-mei', ZHANG Ya-ting’, ZHANG Juan-hong', LI Xue’, WANG Rong"*", LI Wen-bin""

(1. Key Laboratory for Prevention and Remediation of Plateau Environmental Damage, the 940th Hospital of Joint
Logistics Support Force of Chinese People's Liberation Army, Lanzhou 730050, China; 2. College of Pharmacy,
Lanzhou University, Lanzhou 730000, China)

Abstract: The intestinal flora is a diverse microbial community living in the digestive tract of humans and
animals. This microbial community can modify drugs in unpredictable ways, leading to changes in the pharmacoki-
netics of drugs in vivo and affecting their clinical efficacy. Here we review drug metabolism mediated by intestinal
flora from three aspects: prodrug activation, drug inactivation, and toxicity. The effect of the stable hypoxic envi-
ronment on the composition and quantity of intestinal flora and the effect on drug metabolism are discussed. Under-
standing the influence of intestinal flora on drug metabolism is not only conducive to individualized medication,
but also conducive to rational drug design, allowing us to predict and understand individual drug response and
regulate the intestinal microbiome to improve drug efficacy, thus promoting personalized medicine.
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Table 1 Effect of intestinal flora on drug metabolism
Typical drug Clinical use Influence on Pharmacological/toxicological Related bacteria/ Ref.
drugs consequence enzyme
Sulfasalazine Sulfonamides Metabolism T Toxicity T Azoreductase [43]
(prodrug activation to sulfapyridine Enzymes
and 5-aminosalicylic acid)
Prontosil Sulfonamides Metabolism T Activity 1 Azoreductase [53]
(prodrug activation) Enzymes
Olsalazine Treatment of ulcerative ~ Metabolism T Activity T Azoreductase [54]
colitis (prodrug activation) Enzymes
Balsalazide Treatment of ulcerative Metabolism T Activity 1 Azoreductase [55]
colitis (prodrug activation) Enzymes
Lovastatin Antihyperlipidemic Metabolism T Activity T Not reported [45]
drugs (prodrug activation as active
hydroxy acid metabolite)
Simvastatin Antihyperlipidemic Metabolism 1 Activity T Lactobacillus [56]
drugs
Amiodarone Antiarrhythmic drugs AUC T Activity T Escherichia coli Nissle [46]
Absorption T 1917
Digoxin Anti-chronic cardiac Metabolism T Cardiotonic effect Eggerthella lenta [57]
insufficiency (reduction reaction)
Irinotecan Treatment of colorectal Metabolism 1 Toxicity 1 Escherichia coli, Bacteroides — [50]
cancer Slow excretion (SN-38 activity activated) vulgatus and
Clostridium ramosum,
f-Glucuronidase
enzymes
Indomethacin Anti-inflammatory Metabolism T Toxicity T f-Glucuronidase enzymes [58]
analgesics Slow excretion (enterohepatic circulation)
Acetaminophen Antipyretic analgesics Metabolism | Liver toxicity T Clostridium difficile [52]
Insulin Hypoglycemic drugs Metabolism T Activity | Protease [59]
Blood sugar 1
Levodopa Anti-Parkinson's Absorption | Activity | Helicobacter pylori [60]
disease Metabolism T
Metronidazole Anti-amoebiasis AUC | Activity | Clostridium perfringens [61]
Nitrazepam Benzodiazepine Metabolism T Toxicity T Nitroreductase [62]
sedative hypnotics (teratogenicity) Enzymes
Chloramphenicol ~ Bacteriostatic broad- Metabolism T Toxicity T Not reported [63]
spectrum antibiotics
Nizatidine Gastric acid secretion Metabolism 1 Activity ! Not reported [64]
inhibitor
Ranitidine Gastric acid secretion Metabolism T Activity | Not reported [65]
inhibitor
Risperidone Antipsychotics Metabolism T Activity | Not reported [66]
Amlodipine Antihypertensive drugs  C,, T AUC T Activity T Not reported [67]
Nifedipine Antihypertensive drugs ~ AUC 1 Activity T Not reported [27]
Slow excretion
Levamisole Intestinal repellent Metabolism | Activity 1 Bacteroides, [68]

Clostridium species
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