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Investigation of novel safety biomarker for arteritis using in vivo MRI
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Since drug-induced arteritis is difficult to monitor in clinical trials, the occurrence of arteritis in
nonclinical toxicological studies of a candidate drug makes development of the drug very difficult. Although
arteritis is a severe toxicity, the lesion is completely recovered if the offending drug is discontinued or
treatment is initiated at an early phase. If arteritis can be detected in an early phase with a biomarker,
clinical trials can be conducted safely. Therefore, biomarker for identifying drug—induced arteritis is highly
desirable. Since evaluation in humans is difficult, firstly I conducted the research with rats. On magnetic
resonance imaging (MRI) in rodents, evaluation of the organs requires higher resolution due to their small
size, and research had not progressed as same as in human. However, in vivo imaging techniques, including
MRI in rodents, have made remarkable advances in recent years

I made hypothesis that MRI could be used to find a biomarker candidate for drug—induced arteritis. However,
there are no reports on the evaluation of drug—induced arteritis by MRI. Therefore, I conducted this study
to clarify whether the finding by MRI can be a biomarker as follows.

First study was conducted to clarify which dosing regimen was appropriate for MRI assessment. Based on the
obtained results, subcutaneously administered once daily 100 mg/kg/day in FM and 40 mg/kg/day in MH for 2
days is considered an optimal dosing regimen for MRI assessment

The second study was conducted to clarify whether fenoldopam mesylate (FM)-induced arteritis in rats can
be detected by MRI. FM causes arteritis due to its vasodilatory effect. Mesenteric arteries were examined
with ex vivo high-resolution MRI, postmortem MRI and in vivo MRI on the day after final dosing or 3 days after
administration of the final dose. The ex vivo MRI showed low—intensity areas and a high signal intensity region
around the artery, and these findings were considered to be erythrocytes infiltrating the arterial wall and
perivascular edema, respectively. In the in vivo study, the MRI of the FM—administered group showed a high
signal intensity region around the artery

The third study was conducted to clarify whether arteritis induced by vasoconstrictor effect could be detected
by MRI. The mesenteric arteries of midodrine hydrochloride (MH)-administered animals were examined using in
vivo MRI at 1 day or 7 days after administration of the final dose. High signal intensity region around the
artery was observed in animals with minimal perivascular lesions and not observed in an animal without
histological changes on the day after the final dose. On the 7th day after the final dose, no abnormality
was observed in histopathological examinations and no high signal intensity regions were observed by MRI in
any animal.

In conclusion, our results indicated that regardless of pathogenic mechanism and degree of changes, high
signal intensity region in MRI could be a versatile biomarker for detecting the arteritis with high specificity
and high sensitivity. In addition, it is suggested it could be possible to judge the discontinuation of
administration of a drug in the phase of minimal lesion, which can be completely resolved. This is extremely

useful for conducting clinical trials of drugs that may cause arteritis
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