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Research Projects:

The aim of our laboratory is to establish the scientific
bases of appropriate drug usage and pharmaceutical
practice. The efficacy and safety of drugs are closely
related to their pharmacokinetics and pharmacody-
namics. We have systematically developed the
research from drug transport analyses based on the
molecular levels to the clinical pharmacokinetics. We
are also trying to elucidate the mechanisms underlying
adverse effects of antfi-cancer reagents, and are study-
ing the mechanisms underlying neurodegenerative dis-
ease. To seftle the problem found in the pharmacother-
apy., we attempt to feedback the achievements of
basic research to clinical practice. Topics currently
undergoing are outlined below:

1) Reverse translational research for adverse effects of
anti-cancer drugs: elucidation of the mechanisms and
development of novel preventive and treatment strate-
gies: Anti-cancer drugs used in chemotherapy fre-
quently exhibit a variety of adverse effects. Some of
them are dose-limiting adverse effects in anti-cancer
chemotherapy, but effective clinical preventive and
tfreatment strategies have not been established. We
are trying to elucidate the molecular mechanism
underlying the uncontrolled adverse effects, in which
the findings are originally obtained from the bedside,
by in vitro and in vivo experiments (reverse-translational
research), and to propose effective preventive and
treatment strategies. We are now investigating the
mechanism of nephrotoxicity induced by cisplatin,
interstitial lung disease induced by EGFR inhibitors (gefi-
tinib and erloftinib), peripheral neuropathy induced var-
jous types of anti cancer drugs in cell cultures and ani-
mal models.

2) Clinical and basic studies on Pharmacokinetics and
Pharmacodynamics: Pharmacokinetics consists of four
processes, which are regulated by several pharmacoki-
netic factors, such as drug fransporters and drug-me-
tabolizing enzymes. We carry out clinical and basic
studies on Pharmacokinetics and Pharmacodynamics
(PK/PD). For example, it has been clarified that the effi-
cacy and adverse effects of platinum anticancer drug
cisplatin and anti-diabetic drug metformin depended
on the characteristics of organic cation transporters.
Also, novel riboflavin transporter RFVT has been identi-
fied. It has been indicated that RFVT mutation caused

a rare disease. Then, we now try to clarify the mechao-
nism and discover new therapeutic drugs of this rare
disease.

3) Molecular and neural mechanisms underlying
pathological pain and dysesthesia: The physiological
(acute) pain is transient and necessary for the alarm
system that warns us and helps to protect from tissue
damage, while pathological (chronic) pain is usually
persistent and unnecessary for survival and protective
role. Pathological pain is mediated through plastically
altered pain pathways induced by a variety of causes,
while it is oftfen resistant to current therapeutic
approaches. To elucidate the molecular mechanisms
underlying pathological pain/dysesthesia, we are
investigating (1) the roles of nociceptors (mainly TRP
channels) expressed in sensory neurons in the genero-
tion of pathological pain/dysesthesia, and (2) the possi-
ble involvement of neuroimmune response mediated
by the reciprocal interaction between peripheral/cen-
tral nervous and immune systems.

4) Study of the pathogenic mechanism of Parkinson’s
disease in order to identify a potential novel cure:
Parkinson’s disease (PD) is the most commmon move-
ment disorder caused by dopaminergic neuronal
degeneration. It is characterized by the symptoms of
resting tremor, rigidity, and akinesia. Many medical
treatments have been developed; however, there is no
fundamental cure. The goal of our research is to reveal
the pathogenic mechanism of PD and to identify a
novel cure. We recently reported that zonisamide
(antiepileptic drug) and oxicam (non-steroidal anti-in-
flammatory) prevent cell death in a PD model, and we
seek to advance our research to improve the clinical
outcome for PD patients.

5) Application of biomarkers to individualized phar-
macotherapy: Design of a dosing plan for immunosup-
pressiveagents, tacrolimus and cyclosporine, is difficult
because of large intra- and interindividual variability in
the pharmacokinetics. To overcome these clinical
problems, the development of individual immunosup-
pressive therapies based on the genomic, biochemical
and population pharmacokinetic analyses have been
aftempted. We also focus on biomarkers that predict
drug-mediated kidney injury.

Figures 1. Research on drug fransporters —from bench to bedside—

Figure 2. Reverse franslational research for adverse effects of anti-cancer drugs
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