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a b s t r a c t

Ethnopharmacological relevance: The therapeutic effects of the medicinal plants described in the current
review on obstructive pulmonary diseases have found mention in ancient Iranian medical texts and in
traditional folk medicine. These effects are attributed to their bronchodilatory activity, which relaxes the
smooth muscles of the airway. Therefore, in the present review, the relaxant effects of various extracts,
fractions and constituents of medicinal plants on tracheal smooth muscle are reviewed in light of their
therapeutic effects on obstructive pulmonary diseases.
Materials and methods: The online literature was searched using Medline, PubMed, ScienceDirect, Sco-
pus, Google Scholar, Web of Science and SID (for articles written in Persian). Moreover, local books on
ethnopharmacology from 1918 to 2014 were searched with keywords such as tracheal smooth muscle,
airway smooth muscle, relaxant effect, bronchodilatory effect and related mechanisms to identify studies
on the relaxant effects of medicinal plants on tracheal smooth muscle and the possible mechanism(s) of
these effects.
Results: All studied plants showed significant relaxant effects on tracheal smooth muscle, which were
similar or superior to the effect of theophylline at the used concentrations. According to the results, most
of these plants also showed an inhibitory effect on muscarinic and histamine (H1) receptors, whereas
some plants showed more pronounced stimulatory effects on the beta-adrenergic receptor. Some of the
studied plants also showed inhibitory effects on calcium and potassium channels.
Conclusion: The present article reviewed the relaxant effects of several medicinal plants on tracheal
smooth muscle, which were comparable or superior to the effect of theophylline at the studied con-
centration. The possible mechanisms of the relaxant effects of the studied medicinal plants and a
comparison of these effects were also reviewed. This review presents the fractions and constituents of
plants with potent relaxant effects on tracheal smooth muscle, which can be used to treat obstructive
pulmonary disease.

& 2015 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Herbal medicine has been traditionally used to treat different
ailments (Holm and Herbst, 2001), with a large population relying
on herbal medicine for primary medical care in some parts of the
world (Ismail, 2010). Several drugs are derived either directly or
indirectly from plants or from molecules of plant origin. Several
medicinal plants and some pharmacologically active substances
from medicinal plants exert relaxant effects on tracheal smooth
muscles, that is, bronchodilatory effects.

Bronchodilators are used to treat airway obstructive disorders,
as they relieve the airway obstruction by relaxing airway smooth
muscles. In this review, the relaxant effects of medicinal plants on
tracheal smooth muscles and their possible mechanism(s) as well
as their comparative potencies are reviewed.

2. Method

The online literature was searched using Medline, PubMed,
ScienceDirect, Scopus, Google Scholar, Web of Science and SID (for
articles written in Persian), as well as local books on ethno-
pharmacology published up to 20 December 2014, to identify
studies on the relaxant effects of medicinal plants on tracheal
smooth muscles and their possible mechanism(s). The following
keywords were used for the search: tracheal smooth muscle, air-
way smooth muscle, relaxant effect, bronchodilatory effect, cal-
cium channel-blocking effect, potassium channel-opening effect,
muscarinic receptor inhibitory effect, histamine (H1) receptor in-
hibitory effect, stimulatory effect on β2-adrenoceptors and me-
thylxanthine activity. All of these keywords were searched for each

plant and its constituents. All published studies in English or
Persian language were included in the review. The literature
search was conducted by both authors independently, with no
inconsistencies between the two authors. The review included the
following steps: (1) the possible mechanism(s) for the relaxant
effects of medicinal plants were also reviewed using the available
literature. (2) The relaxant effects of extracts, some fractions and
some constituents for all studied medicinal plants were reviewed.
(3) The possible toxic effects of studied medicinal plants were
presented. (4) The maximum relaxation effect (effect of most po-
tent concentration) of each extract, fraction and constituent of
each plant was calculated at a concentration of 1 mg/ml. This was
then compared for different plants, as well as for various extracts,
fractions and constituents within each plant, to find those with the
most potent relaxant effect for possible future clinical studies.

3. Possible mechanisms of the relaxant effects of medicinal
plants on tracheal smooth muscles

Several possible mechanisms have been suggested for the re-
laxant effects of medicinal plants on tracheal smooth muscles,
which are reviewed in this section.

3.1. Calcium channel-blocking effect

The relaxant effect on smooth muscles can be attributed to
calcium channel blocking (Miyahara et al., 1993). The extract of
Nigella sativa L. (N. sativa) inhibited contractions induced by car-
bachol, KCl and histamine. These results indicated that N. sativa
has a non-specific bronchodilatory action that is possibly mediated
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