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1. Background of research

There is an emergence of multidrug resistant bacteria which are unable to treat with multiple antibacterial drugs.
Multidrug resistant bacterial infections are becoming an important problem facing health care workers today.
Drug efflux pumps produce multidrug resistance by extruding antibiotics from bacteria. Up to now, the effect of
efflux pumps has been demonstrated in bacterial virulence, as well as multi-drug resistance. However,
regulation of bacterial virulence and multidrug resistance are not well understood. Additionally, no effective
treatment exists for multidrug resistant bacteria.

2. Research objectives

In this study, we elucidate the role of drug efflux pumps in the control of bacterial virulence and multidrug
resistance. We examine the effect of drug efflux pump inhibitors for the establishment of new diagnostic
treatments to overcome multidrug resistant bacterial infections.

3. Research characteristics (incl. originality and creativity)

Drug efflux pumps are attractive drug targets due to their role in bacterial virulence as well as antibiotic
resistance. Discovery of drug efflux pump inhibitors will help to develop new diagnostic treatments by
overcoming the multidrug resistance of the bacteria, and at the same time by reducing their virulence.

4. Anticipated effects and future applications of research

This study contributes to life science innovation by taking measures to prevent multidrug resistant bacterial
infections, and helps to build a safe and a secure society.

Project Title: Roles of drug efflux pumps in bacterial multidrug resistance･virulence and development of novel therapeutic 
strategies

Name: Kunihiko NISHINO Institution: Osaka University



Research Background and Objectives
Emergence of multi-drug resistant bacteria
→  An urgent need to overcome multidrug resistant bacterial infections

Group of drug efflux pumps of pathogenic bacteria

Drug efflux pump is a major cause of nosocomial multidrug resistant bacterial infection.

No effective means to overcome multidrug resistance, nor drugs that target drug efflux pump.

Elucidate the role of drug efflux pumps in virulence control and multidrug resistance in bacteria.
Development of new diagnostic treatments for multidrug resistant bacterial infections using drug 
efflux pump inhibitors.



(e.g. analysis of genetic 
resources for resistance)

(e.g. determining the physiological 
substrates of efflux pumps)

(e.g. development of new devices to 
measure efflux pump activities)

Functional analysis of drug efflux 
pumps in multidrug resistance

Functional analysis of drug efflux 
pumps in control of virulence

Evaluations of drug efflux pump inhibitors

Effects of the Research Plans and Results
In the aging population with potential rise in immunocompromised patients, 
a major national health target is to find ways to prevent emergence of multi-drug resistant bacteria.

New 
Drug Target

Establishment of new therapeutic strategies
which can reduce multidrug resistance and 
bacterial virulence at the same time.

Contribution to Life Science 
Innovation

1. Establishment of new diagnostic 
treatments by reducing multidrug 
resistance using drug efflux pump 
inhibitors.

2. Avoid emergence of multidrug 
resistant bacteria by novel treatment 
strategies to reduce virulence without 
killing the bacteria.
3. With the new device, rapid detection 
of multi-drug resistant bacteria 
becomes possible.

Suppress conventional antimicrobial 
drug usage and reduce multi-drug 
resistance emergence cycle.

Create a safe and secure society.         
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