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The aim of this project is to develop a novel bio-marker and inhaled drug for the airway
inflammation of asthma COPD overlap syndrome (ACOS) and chronic obstructive pulmonary disease
(COPD). No drug that effectively suppresses airway-inflammation in patients with ACOS or COPD
has been marketed and this project could add an anti-inflammatory agent to the field. In this project,
we focused on a novel compound, TA-270, which has strongly inhibitory effects on both
oxidative/nitrosative stress and 5-lipoxygenase. This project includes two objectives. First, one
goal of this study is to produce a new inhaled drug (TA-270) and to confirm the safety of this inhaled
agent in human. Second, the other is to elucidate whether oxidative stress occurs in patients with
ACOS compared with well-controlled asthmatic patients. Finally, we are going to prepare a phase I
trial for this inhaled drug.

(1) Production of a new experimental drug (TA-270) and confirmation of the safety

In an airway-inflammation model induced by lipopolysaccharide (LPS) in balb/c mice, when TA-
270 was intra-tracheally at doses of 3, 10 and 30 pg/kg at 24 h before exposure to LPS, TA-270 showed
a significant inhibitory effect on the infiltration of neutrophils into lungs in a dose-dependent manner.
However, a competitive drug, N-acetylcysteine (NAC), showed no inhibitory effect even at dose of 3000
pg/kg, and 30 pg/kg of budesonide showed a significant effect by dosing at 12 h before but not 24 h
before. Additionally, TA-270 also showed significant efficacy by dosing after the induction of airway-
inflammation. On the other hand, budesonide showed no affect under the same dosing condition.
These pharmacological studies showed that TA-270 could be a more useful candidate than NAC and
budesonide for ACOS and COPD. In a preliminary toxicity study in mice, no toxicological effects
such as pathological changes in lung tissues were observed after repeated intra-tracheal
administration at doses of 3 and 10 mg/kg for 14 days. And the AUC after intra-tracheal dosing of
10 mg/kg in rats was significantly lower than that after oral dosing of 2000 mg/kg, which was a non-
toxic dose in the 26w repeated oral dose toxicity study in rats (GLP). Therefore, it is expected that
the inhaled dose form of TA-270 would be very safe because the difference between the effective dose
and toxic dose was very large. In formulation studies of the inhaled dose form, we evaluated the
performance of several types of formulation, and the compatibility of five inhalation devices. The
drug product with a high, fine particle fraction (%) was determined to be optimal.

(2) Measurement of reactive persulfides, polysulfides and reactive nitrogen species

Ten healthy control subjects, 10 well-controlled asthmatic patients, 15 COPD patients, and 10
ACOS patients took part in the study in 2015. Sputum and exhaled breath condensate samples were
obtained from the study subjects after lung function tests. We also developed a system to measure
reactive persulfides, polusulfides species and reactive nitrogen species in 2015. To measure reactive
persulfides and polysulfides, we used specific thiol-reactive alkylating reagents and first found that
reactive persulfides and polysulfides existed in the airways of the subjects. Next, we have used the
specific probe to detect reactive persulfides and polysulfides. We investigated the degree of
nitrosative stress by immunocytochemistry. We demonstrated that the production of a nitrosative
stress marker was increased in the patients with ACOS and, on the other hand, the production of

reactive persulfides and polusulfides was decreased. These results suggest that redox imbalance
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occurs in the lungs of ACOS patients.
(3) Preparation of phase I trial of TA-270

We are planning to conduct a phase I trial for this inhaled drug that will be supervised by Clinical

Research, Innovation and Education Center, Tohoku University Hospital in the end of 2017.
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