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Abstract

Effect of i.v. MN-221 + Nebulized Albuterol (10 mg)
on Heart Rate

Methods

Purpose Βeta-agonists are accepted as first-line treatment for patients with asthma or COPD, but
are known to have cardiovascular side-effects. MN-221 is a highly selective β2 adrenoceptor
agonist which may limit β1–mediated side effects. This study was conducted to assess the
cardiovascular impact of MN-221 intravenously administered in addition to albuterol.
Methods Telemetered naïve dogs were initially treated with nebulized albuterol or the beta2adrenergic receptor agonist, MN-221, via intravenous infusion. Following the individual albuterol or
MN-221 treatments, the dogs were crossed over and received albuterol combined with MN-221.
Results Treating with albuterol in combination with different dose levels of MN-221 had a similar
effect of increased heart rate (HR) as that observed after treatment with the individual components.
However, there was no additive nor synergistic effect of the combined treatment on HR. In fact,
there were no statistical differences between:
•Albuterol (5 μg/kg) and MN-221 (3.0 μg/kg) or albuterol (5 μg/kg) + MN-221 (0.3 or 3.0 μg/kg); or
•MN-221 (30 μg/kg) and albuterol (5 μg/kg) + MN-221 (30 μg/kg).
Upon combination of albuterol (10 μg/kg) + MN-221, the two lower MN-221 doses actually
attenuated the albuterol-induced increase in HR and there was no substantial HR increase in the
combination at the highest dose of MN-221. Additionally, there was no significant effect of
treatment with albuterol + MN-221 on the QTc interval and only a small decrease in MAP at the
highest dose of MN-221.
Conclusions While both albuterol and Mn-221 induced an increase in HR independently, adverse
effects on heart rate were not observed upon combination in dogs. Other cardiovascular parameters
(OTc and MAP) were not adversely affected in the albuterol + MN-221 combination. These findings
are consistent with some other data implicating MN-221 as a partial agonist at β1-adrenergic
receptors.
Clinical Implications: MN 221 adjunctive to standard care may provide benefit in asthma and
COPD exacerbations without adding cardiovascular risk.
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• Naïve Beagle dogs (n=4)
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Effect of i.v. MN-221 + Nebulized Albuterol (10 mg)
on MAP
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Effect of i.v. MN-221 + Nebulized Albuterol (5 mg)
on QTc

• Treatment groups:
• nebulized albuterol (5, 10, 20 µg/kg)
• MN-221 (0, 0.3, 3, 30 µg/kg) i.v. for 15 min
• Combination albuterol + MN-221
• Blood sampling for PK assessments (0, 5, 15, 30, 60,
120, and 240 min)
↑ Anesthesia initiated
↑ MN-221 + Albuterol treatment initiated

• Telemeter monitoring of MAP, HR, BP, and ECG up to 4
hr post-treatment
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MN-221 (bedoradrine sulfate)

↑ Anesthesia initiated
↑ MN-221 + Albuterol treatment initiated

No significant elevation of HR by i.v. MN-221 concurrent with inhaled albuterol

Results indicate no significant effect on QTc Interval

Horizontal lines = timepoint statistical significance achieved
(2-way ANOVA with Bonferroni post-test; p< 0.05 vs. vehicle treatment)
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Effects of MN-221 or Albuterol on
Mean Arterial Pressure

Effects of MN-221 or Albuterol Administration
on Heart Rate
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Effect of i.v. MN-221 + Nebulized Albuterol (10 mg)
on QTc

Effects of MN-221 on QTc Interval

HO
CH3

(S)

(R)
HO
H

•
•
•
•
•
a

OH

N
H

H2SO4

N
O

CH3

H
O

2

High beta2 Potency: EC50a ~ 3 nM
High beta2 selectivitya: beta2/beta1 > 800
• ≥ 4 fold greater beta2 vs. beta1 selectivity when compared
alongside Terbutaline, Albuterol, Levalbuterol
beta vs. alpha adrenoceptor (or other receptor systems) > 250
Partial beta1 agonist, full beta2
in vivo duration of action > SABA, <LABA

↑ Anesthesia initiated
↑ MN-221 + Albuterol treatment initiated Horizontal lines = timepoint statistical significance achieved

Inoue et al., J. Obst. Gynec. Res. 35:405, 2009
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Background and Purpose
• Nebulized beta-agonists are a first-line treatment for patients with
asthma or COPD exacerbations, but may not yield sufficient
bronchodilation.

↑ Anesthesia initiated
↑ MN-221 or Albuterol tmt initiated

(2-way ANOVA with Bonferroni post-test; p< 0.05 vs. vehicle treatment)
5 µg/kg Albuterol was significantly different from 10 and 20 µg/kg doses
0.3 µg/kg MN-221 was significantly different than the 3 µg/kg and 30 µg/kg doses

Results indicate no significant effect of treatment on Mean Arterial Pressure (MAP)
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Effect of i.v. MN-221 + Nebulized Albuterol (5 mg)
on Heart Rate

Results indicate no significant effect on QTc Interval
Results indicate no significant effect on QTc Interval
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Effect of i.v. MN-221 + Nebulized Albuterol (5 mg)
on MAP

Effects of Albuterol on QTc Interval

Conclusions
• Separate Albuterol or MN-221 treatment increases HR
• i.v. MN-221 at clinically-relevant doses added to nebulized Albuterol
does not increase HR above that observed with Albuterol alone

• MN-221 is a novel, highly selective beta2-adrenoceptor agonist that
is being developed as an i.v. adjunctive for the treatment of acute
exacerbations of asthma.

• Likewise, the combination treatment did not yield significantly
elevated MAP or QTc Interval

• The cardiac stimulating action of MN-221 may be limited by its high
selectivity for beta2 and its partial agonist activity at beta1 receptors.
• The objective of this study was to determine whether MN-221,
intravenously administered to dogs concurrently receiving nebulized
albuterol, leads to adverse cardiovascular function (HR, BP, and
ECG).
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↑ Anesthesia initiate
↑ MN-221 + Albuterol treatment initiated

No significant elevation of HR by i.v. MN-221 concurrent with inhaled albuterol

• i.v. MN-221 added to nebulized Albuterol does not
adversely affect cardiovascular parameters in
telemetered dogs.
↑ Anesthesia initiated
↑ MN-221 + Albuterol treatment initiated
Horizontal lines = timepoint statistical significance achieved
(2-way ANOVA with Bonferroni post-test; p< 0.05 vs. vehicle treatment)

Results indicate no significant effect on QTc Interval

• The high beta2 selectivity and partial beta1 action of MN-221 may
explain the safety observed.

