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Body: In COPD, monotherapy often fails to improve health status. Hence, combinations of bronchodilators
are recommended. The pharmacological impact of drugs on bronchoconstriction (BC) can be determined in
vitro by precision-cut lung slices (PCLS). So, the present aim was to characterize the combined effect of
tiotropium and the novel LABA olodaterol on BC in human lung tissue. PCLS were prepared from lung lobes
received from cancer patients. BC in PCLS was monitored by videomicroscopy. First,
concentration-response curves with carbachol (CCh, 10-8–10-3M) were performed in the presence and
absence of tiotropium (10-11-10-8M) or olodaterol (10-10–10-7M). For the combined effect of tiotropium and
olodaterol, concentration-response curves with CCh were conducted at 10-9.5M tiotropium or 10-9M
olodaterol alone and in their combination. Tiotropium concentration-dependently inhibited CCh-induced BC
and a suitable inhibitory concentration for the combination study was found at 10-9.5M. The functional
antagonist olodaterol also inhibited CCh-induced BC and an appropriate inhibitory concentration for the
combination study was determined to 10-9M. In the combination study half-maximal effective concentrations
(logEC50) for CCh-induced BC were -5.9±0.2 under control conditions, -5.7±0.1 at 10-9.5M tiotropium,
-5.4±0.2 at 10-9M olodaterol and -4.6±0.2 for the combination of tiotropium and olodaterol. In vitro the
combination of tiotropium and olodaterol was more effective to inhibit BC than each bronchodilator alone.
Since those studies were performed in human tissue, correlation to the in vivo situation may be allowed and
the combination of tiotropium and olodaterol may be beneficial in the treatment of patients.
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