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Abstract
Lippia microphylla is known as “alecrim-pimenta” and has been used to treat respiratory disease in
Northeast Brazil. Thus, we decide to investigate whether the crude ethanol extract from aerial parts of L.
microphylla (LM-EtOH) induces relaxant eﬀects on the rat aorta and trachea. LM-EtOH (3 - 243 µg/mL) relaxed
in a concentration-dependent and equipotent manner the aorta pre-contracted with either phenylephrine
(EC50= 52.1±0.3 µg/mL) or KCl (EC50=70.7±12.4 µg/mL). It also relaxed the trachea pre-contracted (n=3) with
either carbachol (EC50= 53.6±7.8 µg/mL) or KCl (EC50= 28.5±1.0 µg/mL). The observation that LM-EtOH relaxed
both organs pre-contracted by agonists (phenylephrine and carbachol) is suggestive that Lippia microphylla is
an unspeciﬁed smooth muscle relaxant. In addition, the extract induced relaxation of both organs contracted
by KCl is indicative of Ca2+ inﬂux blockade. Conclusions, the aerial parts of Lippia microphylla have smooth
muscle relaxant properties supporting its use in folk medicine against respiratory disease.
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Introduction
The genus Lippia (Verbenaceae) includes approximately 200 species of herbs, shrubs and small trees.
The species are mainly distributed throughout the
South and Central America countries, and Tropical
Africa territories [1]. Most of them are utilized in
folk medicine as gastrointestinal and respiratory
remedies [2]. Nevertheless, their pharmacological
properties are still very scarce [3,4]. Essential oils
and phenol compounds obtained from the plant
extracts are the active principles responsible for
their use [5].
Lippia microphylla Cham. is found in Guyana and
Brazil [6], which is locally called as “alecrimpimenta” and used to treat respiratory disease [7].
There is only an antimicrobial activity reported to an
essential oil from L. microphylla [6]. Essentials oil
obtained from L. alba, L. graveolens and L. dulcis
present vasorelaxant, spasmolytic and antispasmodic eﬀects, respectively [8-10], while aqueous
extract from L. multiﬂora has vascular actions [11].
Monoterpenes and sequiterpenes were isolated
from aerial parts [6] and naphthoquinones [12] of
the L. microphylla roots.
Thus the aim of this study was to investigate the
eﬀects of the crude ethanol extract obtained from
aerial parts of L. microphylla on the rat aorta and
trachea.

Methods
Plant material and preparation of extract: aerial
parts from L. microphylla were macerated in ethanol
followed by concentration and evaporation resulting in a crude ethanol extract (LM-EtOH). This
procedure was realized by Dr. Josean Fechine
Tavares, in Laboratório de Tecnologia Farmacêutica
of the Universidade Federal da Paraíba. The LMEtOH was dissolved in cremofor (3%) and diluted in
MiliQ water to obtain store solution (10mg/mL)
maintained to 0 °C.
Animals: 10 male Wistar rats (250-300g) were
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purchased from the Centro de Desenvolvimento de
Modelos Experimentais of Universidade Federal de
São Paulo (CEDEME). The animals were housed into
groups of ﬁve on standard laboratory conditions at
temperature (22±1ºC) in a 12 h light–dark cycle with
free access to food and water. The experiments
were performed during the light portion (8-17h) of
the light-diary cycle. The research procedure was
approved by the Ethics Committee in Research of
Universidade Federal de São Paulo (CEP 0038/10).
Preparation of rat aorta and trachea: The aorta
and trachea were isolated from rats [13] and suspended in glass cube baths (5mL) containing Krebs
physiological solution with the following composition (mM): NaCl 118.0, KCl 4.6, CaCl 2 .2H 2 O 2.5,
KH2PO4 1.1, MgSO4 5.7, glucose 11.0, NaHCO3 25; pH
7.4. Tissues (aorta or trachea) preparations were
maintained under 1g basal tension, bubbled continuously with O2 and at 37°C [14]. Tissue contractile
responses were recorded through acquisition and
analogy system AQCD (AVS Projetos, Brazil). The
contractions were induced either by phenylephrine
(0.3µM) or KCl (60mM) on the aorta rings. The
integrity of the endothelium was accessed by the
addition of acetylcholine (1µM) on the
phenylephrine-induced maintained contraction [15].
Aorta rings were considered endotheliumfunctional when relaxation higher than 50% was
observed [16]. Before control response LM-EtOH
was applied. Addition also of LM-EtOH (3 - 243
µg/mL) was done on the steady trachea tonic
contraction in response to either carbachol (1µM) or
KCl (60mM). The relaxing eﬀect was accessed by
normalized the percent of relaxation relative to the
maximum contraction by the indicated stimulants
and EC50 was obtained by adjusting data to nonlinear regression.
Drugs and chemicals: acetylcholine HCl, carbamylcholine HCl (carbachol), NaCl, NaHCO3, KH2PO4,
CaCl 2 .2H 2 O, KCl, MgSO 4 .7H 2 O and glucose were
purchased from Merck (Brazil), and phenylephrine
from Pﬁzer (USA).
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Statistics: All data are represented as mean ±
S.E.M. values and were performed using the
GraphPad Prism 5.0 software. Data were analyzed
by Student t-test. The level of statistical signiﬁcance
adopted was P <0.05.

Results
Isolated rat aorta: After endothelium removal the
vasorelaxation eﬀect of LM-EtOH (3 - 243 µg/mL)
was concentration-dependent either by phenylephrine or KCl contractions (Fig. 1A and 2). EC50 values
were similar for both stimulants phenylephrine
(EC50= 52.1±0.3 µg/mL) and KCl (EC50=47.0±10.8
µg/mL) and it completely blocked either by
phenylephrine- or KCl-induced contractile response
at 81 µg/mL. The initial contractile response to both
stimulants was sustained throughout the whole
experimental time (not shown.

Figure 2: Concentration-relaxation curves to LM-EtOH (g/mL) on precontracted aorta rings in response to phenylephrine 0.3 M (ÿ, n=3) or
KCl 60mM (ÿ, n = 5).

Isolated rat trachea: Similar eﬀects were observed for the eﬀects of LM-EtOH on isolated rat
trachea. LM-EtOH (3 - 243 µg/mL) relaxed the
trachea pre-contracted either by carbachol (EC 50=
53.6±7.8 µg/mL) or KCl (EC 50 = 30.8±2.4 µg/mL)
(Figures 1B e 3).

Figure 1: Select example of original tracing showing LM-EtOH-induced
relaxation on the KCl (60mM)-induced contraction in rat aorta (A) and
trachea (B)

Figure 3: Concentration-relaxation curves to LM-EtOH (g/mL) on precontracted trachea either by carbachol 1μM (ÿ, n = 4) or KCl 60mM (ÿ,
n = 3).
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Discussion
We provide evidence for the relaxation eﬀects of
crude ethanol extract from aerial parts of L. microphylla on both rat aorta and trachea, once Lippia
microphylla is used to treat respiratory diseases
popularly [7].
We observed that LM-EtOH relaxed both rat
aorta and trachea pre-contracted by either phenylephrine or carbachol with a same potency and
eﬃcacy, respectively (Fig. 1 and 2). Considering that
contraction induced to either by phenylephrine or
carbachol in these two tissues were due to Gprotein coupled receptor alpha-1 adrenergic and
muscarinic type 3 activation [19,20] is reasonable to
conclude that LM-EtOH induced relaxant eﬀects
non-selective. Similar eﬀects have been already
reported for essential oil from L. dulcis and aqueous
extract from L. multiﬂora on porcine bronchial
bioassay and rabbit central ear artery, respectively
[10,11], even though the crude extract was used.
In addition, the LM-EtOH could be interfering
with a common pathway of the contraction mechanism such as extracellular Ca 2+ entrance due to
changes in the membrane potential or when stimulated by agonists able of opening L type voltagedependent calcium channels (CaV1.2) [21,22]. So, in
order to access this hypothesis, the crude extract
was assayed on contraction induced by depolarizing
agent (KCl). Indeed, we observed that LMÿEtOH
fully relaxed both aorta and trachea pre-contracted
by KCl (Figs. 1, 2 and 3), thus strongly arguing that
LM-EtOH is a voltage-dependent calcium blocker,
most likely due the presence of ﬂavonoids in other
similar plant species [23-32]. However, on electrophysiological prove in order to conﬁrm this possibility.
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