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Screening of medicinal plant resources for novel antibiotic agents
against carbapenem—resistant £nterobacteriaceae,

multidrug-resistant Acinetobacter spp. and
Pseudomonas aeruginosa, and drug-resistant Mycobacterium tuberculosis
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National Center for Global Health and Medicine (NCGM) conducted screening in a medicinal plant library
for new potential antibiotics against carbapenem-resistant Enterobacteriaceae (CRE), multidrug-resistant
(MDR) Acinetobacter spp. and Pseudomonas aeruginosa, and multidrug-resistant Mycobacterium
tuberculosis (MDR-TB) in collaboration with Research Center for Medical Plant Resources at National
Institutes of Biomedical Innovation, Health and Nutrition (NIBIOHN) and Tochigi Prefectural Institute of
Public Health and Environmental Science.

NIBIOHN first conducted collection and identification of the plants of interest and extraction of the plant
compounds; they additionally collected related plants based on the initial findings to develop a plant extract
library. The plant collection was focused on species, including Papaveraceae, Lamiaceae, Apiaceae, and
Rutaceae, and the collection sites for those plants were in the districts of Hokkaido, Touhoku, Hoku-riku,
Shin-etsu, and Shikoku.

After the extract library was established, the preliminary screening was performed in: 8,872 extracts for MDR-
TB and MDR P. aeruginosa, 8,870 extracts for carbapenemase inhibitors, and 8,797 extracts for MDR
Acinetobacter spp. and CRE. The numbers of extracts which had antimicrobial activity were: 512 (8.0%) of
6,432 extracts against MDR-TB; 518 (5.8%) of 8,872 extracts against MDR P. aeruginosa; 415 (4.7%) of
8,797 extracts against MDR Acinetobacter spp.; and 10 (0.11%) of 8,797 extracts against CRE. The
following secondary screening further dropped the numbers of the candidates for antimicrobial activity: 28
extracts against MDR-TB, 152 extracts against MDR P. aeruginosa, 140 extracts against MDR Acinetobacter
spp. This secondary screening allowed us to analyze three extracts which had antimicrobial activity against
MDR-TB. For carbapenemase inhibition screening, there were 46 (0.75%) of 6,109 extracts showed
inhibitory activity against IMP-1 while there were 80 (1.1%) of 7,254 extracts, which had inhibitory activity
against NDM-1. In addition, we used VIM-2 and found that 22 (0.30%) of 7,254 extracts had inhibitory
activity. We identified main compounds responsible for the IMP-1 inhibitory activity.

We further analyzed the extracts with desired activities and identified their chemical structures for each
category: one compound with carbapenemase inhibition activity, one compound against MDR Acinetobacter
spp. and CRE, and three compounds against MDR-TB. We used one of the three MDR-TB compounds in
an experiment with TB infected mice; however, the compound failed to show its expected antimicrobial
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activity. One of the possible explanations was that the mice suffered severe diarrhea which was an apparent
adverse effect of the compound. We also constructed two mice experiment models for respiratory infection
with P. aeruginosa and sepsis with CRE.
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