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Abstract

Aspidosperma pyrifolium (Apocynaceae) is a plant popularly known as “pereiro-de-sertdo” and as another
plants of the genus is known by the production of indole alkaloids. Until now there is no work regarding to
any kind of cardiovascular activity. The present study evaluated the cardiovascular effects induced by the
ethanolic extract of the wood of A. pyrifolium (EEAPW) on spontaneously hypertensive rats (SHR). The wood
extract was obtained by maceration in 90%. To the measurement of arterial pressure (AP) and heart rate
(HR), male SHR (250-300g) were anesthetized with thiopental (45 mg/Kg, i.p.) and polyethylene catheters
were inserted in abdominal aorta and inferior vena cava for recording pressure and to drug administration,
respectively. Experiments were performed 24 hours after surgical process. The results are presented as mean
+ standard error. The bolus intravenous administration of EEAPW (0.5, 1, 5, 10, 20 and 30 mg/Kg) produced a
dose-dependent hypotension (-7.8 * 1.5%; -9.4 * 1%; -10.9 * 1.2%; -15.9 * 0.9%; -21.2 * 1.3% and -30.2 * 0.9%,
respectively) and bradycardia (-11.20 * 1%; -13.74 + 1.3%; -12.8 £ 1.5%; -12.03 * 0.8%; -17.37 + 1.2% and -13.90 * 1.4%),
in non-anesthetized SHR (n=6). The hypotensive response produced by EEAPW remained unaltered after the
administration of the nitric oxide synthase (NOS) inhibitor NG-nitro-L-arginine methyl ester (L-NAME, 20
mg/Kg, i.v.). The hypotensive response was completely abolished after the administration of the cyclooxyge-
nase (COX) inhibitor indomethacin, while the bradycardia was attenuated at the doses of 1, 5 and 10 mg/Kg.
The obtained results shows that the hypotension produced by EEAPW depends on the endothelium-
dependent relaxing factors, possibly prostacyclin and that the hypotension induced by EEAPW doesn’t
involves the activation of the nitrous oxide (NO) way.
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Introduction

Medicinal plants and corresponding preparations
have been used for a wide range of purposes and
for many centuries people have been trying to treat
diseases as well as alleviate symptoms by using
different plant extracts and formulations [1].
Therefore, the research development and use of
natural products as therapeutic agents, especially
those derived from higher plants, have been increa-
sing in recent years [2]. Plants such as Evodia
rutaecarpa (Juss) Benth [3], Bidens pilosa L. [4],
Persea americana Mill [5], Erigeron breviscapus Hand
Mazz [6] have been investigate due to their cardio-
vascular properties, such as hypotensive effects,
since hypertension is the most common cardiova-
scular disease and is a major public health issue [7],
affecting more than 10% of the worldwide popula-
tion [8].

The introduction, in the early 1950s, of the first
truly effective antihypertensive drugs, dramatic
advances have been made in the efficacy and
tolerability of these agents. Nevertheless, it is
acknowledged that less than 25% of treated indivi-
duals achieve target mean arterial pressure (MAP)
[9] and trial outcomes have shown that each agent
is associated with relative benefits and drawbacks,
often within the context of various patient charac-
teristics such as age, comorbidities and risk status
[10]. The current trend towards lower the mean
arterial pressure (MAP) goals suggests that more
effective and better tolerated antihypertensive
therapies will be needed, of which natural products
can be considered as one of the potential sources

[11].

Aspidosperma pyrifolium Mart. (Apocynaceae)
known as “pereiro” or “peroba-rosa”. The genus
Aspidosperma just found in America [12] and is
characterized by the occurrence of indole alkaloids.
Taking into account the various biological activities
attributed to these alkaloids. As the antimicrobial
and anti-leishmanial activity of alkaloids from stem
bark and bark of A. ramiflorum [13]. Antimalarial
activity isolated from A. nitidum and A. excelsum
and hypotensive effects of the A. quebracho-blanco

and A.pyrifolium attributed to alkaloids from bark,
stem bark and leaves, respectively [12].

However no reports studies with hypotensive
effects of the ethanolic extract of the Aspidospema
pyrifolium wood (EEAPW). Therefore, the aim of the
present study was to investigate the acute cardiova-
scular effects of the ethanolic extract of the
Aspidospema pyrifolium wood (EEAPW) in sponta-
neously hypertensive rats (SHR).

Materials and Methods

Plant collection and extraction

Aspidosperma pyrifolium Mart., was collected in
October 2001 in S3o José da Tapera, AL, Brazil, and
identified by Dr J. E. de Paula (Universidade de
Brasilia, Brasilia, DF, Brazil). A voucher specimen
[number JEP3686 (UnB)] was deposited in the
herbarium at the Universidade de Brasilia. The dried
wood of A. pyrifolium was extracted exhaustively
with ethanol in 3 times in cycles of 48 hours each,
and the ethanolic solution was concentrated under
reduced pressure to yield a brownish viscous liquid.
When necessary, this extract was dissolved in
distilled water, filtered, and known volumes were
dried to determine its concentration, once only
70.5% of the crude ethanolic extract was soluble in
water. This correction factor was utilized to calcu-
late the desired final concentration of the samples.

Drugs

The following drugs were used: sodium thiopen-
tal, atropine sulphate, N®-nitro-L-arginine-methyl
ester (L-NAME), sodium nitropussiate (NPS), indo-
methacin. Indomethacin was dissolved in sodium
bicarbonate 5%. The other drugs were dissolved in
distilled saline solution for experiments. All of the
Sigma.

Animals

Male SHR weighing 250 to 350 g were obtained
from our local colonies maintained at the
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Experimental Sciences Nucleus, Federal University
of Alagoas (UFAL), Maceid, Brazil. They were kept
under conditions of constant temperature (21 + 2 °C)
with a 12-h light-dark cycle and free access to food
and water. The experiments performed to the
Guide for care and Use of Laboratory Animals
published by the UK Animals (Scientific Procedures)
Act 1986 and to the directives 609/86 EEC.

Measurement of mean arterial pressure and

heart rate

Rats were anesthetized intraperitoneally (i.p.)
using sodium thiopental (45 mg/kg) and catheters
(PE-10 fused to PE-50) was inserted into the abdomi-
nal aorta (for the recording of arterial blood pres-
sure) and in the inferior vena cava (for drug admini-
stration) via the left femoral artery and vein, respec-
tively. Both catheters were filled with heparinized
saline (1: 10 v/v) and led under the skin to exit
between the scapulae. After catheterization, rats
were placed individually in plastic cages and 24
hours later, the arterial catheter was connected to a
pre-calibrated pressure transducer (BLPR, AECAD,
SP, Brazil). The transducer was fed to an amplifier-
recorder (Model 04P, AECAD, SP, Brazil) and to a
personal computer equipped with an analog to
digital converter board. Using AQCAD software
(AVS Projects, SP, Brazil), data were sampled every
500 Hz. For each cardiac cycle, the computer
calculated mean arterial pressure , and pulse inter-
val (referred to as heart rate, HR).

Hypotensive effects of EEAPW

Before each experiment, cardiovascular parame-
ters had stabilized and NPS (10 mg/kg) was injected
to check the efficacy the insert venous catheter.
Different doses of EEAPW (0.5, 1, 5, 10, 20 and 30
mg/kg, i.v.) were administered randomly and the
responses were recorded, MAP and heart rate (HR)
were first allowed to return to their baseline levels,
obtained before the first injection of the extract. In
order to investigate the effects of extract, doses
EEAPW were administered after pretreatment with,

nitric oxide synthase inhibitor (NOS) (L-NAME, 20
mg/kg, i.v.), muscarinic antagonist (atropine, 2
mg/kg, i.v.) and inhibitor of cyclooxygenase (indo-
methacin, 3 mg/kg, i.v.). Doses of antagonists were
chosen according to those recommended in the
literature.

Statistical analysis

All values were expressed as mean *= S.E.M.
Student’s t-test and ANOVA-one way Bonferroni
post-test were used in the data analysis and results
were considered significant when p < 0.05. All
analysis was performed using GraphPad™ Prism
software, version 5.0

Results

Hypotensive and bradycardic effects of the
EEAPW

In conscious, unrestrained rats, EEAPW (0.5, 1, 5,
10, 20 and 30 mg/kg, i.v., randomly) produced a
significant (p < 0.05) and dependent-dose hypoten-
sion by: -7.8 % 1.5%; -9.4 * 1%; -10.9 * 1.2%; -15.9 *
0.9%; -21.2 + 1.3% and -30.2 = 0.9%, respectively also
induced decrease in heart rate in SHR: -11.20 * 1%; -
13.74 * 1.3%; -12.8 * 1.5%; -12.03 * 0.8%; -17.37 + 1.2%
and -13.90 * 1.4%, respectively (Figure 1). There was
no significant change in either MAP or HR after the
i.v. administration of EEAPW vehicle.

Evaluation of endothelium-derived factors
involvement in hypotensive effects

After pretreatment with L-NAME (20 mg/kg, i.v.),
the hypotensive response induced by extract not
was changed; however, the bradycardia was
attenuate in lower doses 0.5;1;5 and 10 mg/kg (-4.49
* 1.1%; -5.63 + 0.9%; -6.62 * 1.7% and -6.40 * 0.5%,
respectively) (Figure 2). After administration indo-
methacin (3 mg/kg, i.v.) the hypotensive effect was
reversed in hypertension (3.5 + 0.5%; 3.8 + 0.5%; 4.5
1.1%; 5.5 £ 1.5%; 8.8 £ 1.1% and 7.2 * 1.1%, respectively)
and as L-NAME the bradycardia was attenuate only
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lower doses 0.5;1;5 and 10 mg/kg (-5.14 * 0.7%; -3.52
+ 1.1%; -5.85 + 0.6% and -3.95% 0.6%, respectively)
(Figure 3). After pretreatment with atropine the
hypotension and bradycardic response induced by
extract not was changed (Figure 4).
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Discussion

Vascular tone plays an important role in the
physiological regulation of blood pressure. The
development and maintenance of hypertension has
been suggested to involve a reduced endothelium-
dependent vasodilator influence on the vascular
tissue [14].

The endothelium is an important regulator of
vascular tone due to synthesis and release of
vasodilatory substance such as NO and prostacyclin
[15] in order to investigate the participation of NO
and cyclooxygenase-derived products in the cardio-
vascular effects induced by EEAPW, was used L-
NAME and indomethacin, respectively. In the
presence of the L-NAME the hypotensive response
not was reduced, however the EEAPW reduced
bradycardic effect in lower doses. This is probably
due to NOS inhibitors abolish of the negative
inotropic effect of the NO produced by cardiac
muscle [16], indicating that changes in heart rate do
not play role in the hypotensive effect [17] and that
the participation of the release of NO not appears
to be involved in the hypotensive effect only brady-
cardic response of the EEAPW. After pretreatment
with indomethacin the hypotension was abolished
at all doses and as L-NAME bradycardia was atte-
nuate in lower doses, these results strongly suggest
the participation of cyclooxygenase-derived pro-
ducts in the hypotension caused by EEAPW.

It is well-established that the primary autonomic
regulations of the sinoatrial node function is by
vagal action via stimulation of cardiac muscarinic
receptors, since these receptors induced intense
bradycardia by hypotension due of the cardiac
output [18], beyond decrease of the total peripheral
resistance through direct activation of endothelial
muscarinic receptors in vessels [19]. It is well related
that M3 muscarinic receptors activation, located at
endothelial cells, induces a release of endothelium-
derived factors and consequently vasodilation and
hypotension [19]. Whereas, stimulation of the M2
subtype cardiac receptors, induce intense bradycar-
dia followed by hypotension due to the decrease of
the cardiac output [20]. Thus, in order to investigate

the role of muscarinic receptors in hypotensive and
bradycardic effects induced by EEAPW, we perfor-
med experiments after atropine pretreatment, a
muscarinic receptor blocker. In these conditions,
both hypotensive and bradycardic responses not
was reduced, these results suggest the non partici-
pation of the muscarinic receptors in effects.

In conclusion, the results obtained so far demon-
strate that the extract of Aspidosperma pyrifolium
wood induce hypotension and bradycardia, of the
manner independent and which could be due to
release of cyclooxygenase-derived products and
NO, respectively and no participation of the musca-
rinic receptors in effects. However, further experi-
ments are necessary to clearly elucidate the under-
lying mechanisms responsible for these responses.
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