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The goal of this research and development was to find therapeutic targets for three intractable symptoms: obsessive-
compulsive disorder (OCD), interstitial lung disease, and psychostimulant dependence. We first discovered drugs that
cause the adverse events, and then concomitant drugs that reduce the events from the analysis of self-report of adverse
events (FAERS in the United States). The resultant hypotheses were then validated by statistical analysis of big data of
insurance claims of Japan and the United States i.e. JMDC and IBM MarketScan, respectively.

1) Identification of therapeutic targets for OCD

By analyzing FAERS, a proton pump inhibitor (PPI) was found as the concomitant drug that suppresses dopamine D,
agonist-induced OCD symptoms. The efficacy of PPI was also confirmed by time-series analysis using IBM MarketScan.
The effectiveness of PPI was then confirmed using a mouse OCD model showing abnormal repetitive stereotypic
behavior and perseverance of learning behavior after repeated administration of the dopamine D receptor agonist
quinpirole. Furthermore, electrophysiological studies using brain slice preparations clarified that PPI treatment controls
hyperexcitability of lateral orbitofrontal cortex excitatory neurons in QNP-treated mice through intracellular
acidification. Also, increased activity of dorsostriatal medium spiny neurons (iMSNs) was observed in QNP-treated
mice with increased activity of B-arrestin signaling and NADPH oxidase 1 (NOX1) activity downstream of dopamine
receptors. Furthermore, we found that B-arrestin inhibitors or NOX1 inhibitors alleviated the OCD symptoms. From
these results, three functional molecules, i.e. proton pumps, NOX1, and B-arrestin, can be promising drug targets for the

treatment of OCD symptoms. .

2) Identification of therapeutic targets for interstitial lung disease

By analyzing FAERS, we discovered dabigatran, an antithrombin drug, as a concomitant drug that suppress amiodarone-
induced interstitial lung disease. The hypothesis was confirmed with JIMDC claims data. In a mouse model of interstitial
lung disease induced by continuous administration of amiodarone, combined use of dabigatran significantly suppressed
weight loss and death due to the depression of respiratory function. In addition, dabigatran was effective in suppressing
infiltration of macrophages into the lung tissue. Subsequent RNAseq and histological studies showed that amiodarone
induced chronic inflammation through upregulation of platelet-derived growth factor receptor alpha (PDGFRa) and
matrix metalloproteinase 12 (MMP12). Dabigatran was effective in suppressing the expression of PDGFRo and MMP12
through PAR1. From these results, three signaling pathways, PAR1, PDGFRa, and MMP12, are promising therapeutic

targets for amiodarone-induced interstitial lung disease.

3) Identification of stimulant/cocaine craving suppression targets

We developed an 'event plot' method that weighted the treatment events in the addiction therapy to determine the effect
of drug prescribing on addiction treatment. We found that CNS-permeable a,-adrenergic blockers tamsulosin, doxazosin,
or terazosin were favorable in the addiction therapy. In a model of psychological addiction to methamphetamine and
cocaine using the mouse place preference test (CPP) method, adrenergic oy receptor blockers were effective in
suppressing the stress-induced increase in CPP scores. Using selective blockers to investigate the receptor subtypes
associated with this therapeutic effect, we identified that the o4 receptor was involved in this phenomenon, which is

consistent with findings from clinical data analysis.



