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Cardiovascular effects induced by the hydroalcoholic extract of the
stem of Xylopia cayennensis in rats
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RESUMO: “Efeitos cardiovasculares induzidos pelo extrato hidroalcodlico das cascas de
Xylopia cayennensis em ratos”. Os efeitos cardiovasculares induzidos pelo extrato hidroalcodlico
do caule de Xylopia cayennensis (EHXC) foram estudados em ratos, utilizando uma abordagem
combinada in vivo e in vitro. Em ratos ndo anestesiados, EHXC induziu uma hipotensdo nao
dependente de dose associada com um aumento da freqiiéncia cardiaca. Esta resposta hipontesora
ndo foi atenuada depois do bloqueio com L-NAME (20 mg/Kg, i.v.). Em anéis de aorta isolados
de rato, EHXC foi capaz de relaxar o tonus induzido por fenilefrina (1 uM) e KCI1 (80 mM), (CE,
= 85+13 e 62+5 pg/mL, respectivamente). A atividade vasorelaxante do HEXC néao foi inibida
pela remogdo do endotélio vascular (CE, = 58+6 ng/mL). HEXC antagonizou as contragdes
induzidas por CaCl, em meio despolarizante nominalmente sem Ca*>. EHXC antagonizou de
maneira dependente de concentragdo as contragdes transientes induzidas por cafeina (20 mM),
em meio livre de Ca*", contudo ndo alterou aquelas induzidas por noradrenalina (1 uM). Em atrio
isolado de rato, EHXC induziu um efeito inotropico e cronotropico negativo (CL = 534442 ng/mL
e 259422 pg/mL; respectivamente). Os resultados obtidos demonstram que EHXC apresenta um
potente efeito hipotensor, provavelmente conseqiiéncia da diminui¢do da resisténcia periférica total
que parece ser, em parte, devido a uma agéo inibitoria sobre o influxo de Ca*? através de canais de
célcio dependentes de voltagem e também através da inibi¢do da liberagdo de Ca™ dos estoques
intracelulares sensiveis a cafeina. HEXC atua diretamente no coragdo diminuindo a contratilidade e
a freqiiéncia cardiaca, estes efeitos tém importancia pequena na expressdo da resposta hipotensiva
induzida por HEXC.

Unitermos: Xylopia cayennensis, Annonaceae, efeitos cardiovasculares, atrio isolado de rato, anéis
aorticos isolado de rato, influxo de Ca?".

ABSTRACT: The cardiovascular effects induced by the hydroalcoholic extract of the stem of
Xylopia cayennensis (HEXC) were studied in rats using a combined in vivo and in vitro approach.
In non-anesthetized rats, HEXC injections produced a significant and dose-dependent hypotension
associated with an increase in heart rate. The hypotensive response was not attenuated after nitric
oxide (NO) synthase blockade, L-NAME (20 mg/Kg, i.v.). In isolated rat superior aortic rings,
HEXC was able to relax the tonus induced by phenylephrine (1 pM) and KCI (80 mM), (EC,,
= 85413 and 62+5 pg/mL, respectively). The smooth muscle-relaxant activity of HEXC was
not inhibited by removal of vascular endothelium (EC, = 58+6 nug/mL). HEXC antagonized
CaCl -induced contractions in depolarizing medium nominally without Ca*". HEXC inhibited
the intracellular calcium-dependent transient contractions induced by caffeine (20 mM) in Ca**-
free solution, but not those induced by norepinephrine (1 pM). In isolated rat atrial preparations,
HEXC produced negative inotropic and chronotropic responses (IC, = 53442 and 259422 pg/mL,
respectively). The results obtained suggest that the hypotensive effect of HEXC is probably due
to a peripheral vasodilatation, at least, secondary to an interference with the Ca?" mobilization
as a consequence of voltage-dependent Ca?" channel blockade and the inhibition of Ca*" release
from caffeine-sensitive intracellular stores. Finally, HEXC acts directly on the heart decreasing
contractility and heart rate, these effects are of little importance to the expression of the hypotensive
response induced by HEXC.

Keywords: Xylopia cayennensis, Annonaceae, cardiovascular effects, isolated atria, isolated rat
aortic rings, Ca®* influx.

INTRODUCTION 2300 species which are widely distributed in 130 genus,
throughoutexclusively oftropical areas as Amazonicaarea.
In the genus Xylopia comprises more than Xylopia cayennensis is a plant of the family Anonaceae,
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Figure 1. Bar graphs show peak changes in mean arterial pressure (MAP), and heart rate (HR) induced
by the acute administration of increasing doses of HEXC (5, 10, 20 and 30 mg/Kg, i.v.) in conscious
unrestrained normotensive rats, before (control) and after NO-synthase inhibition (After L-NAME). Values

are means + s.e.m. (n = 6).

popularly known as “embira”. Other species of the genus
Xylopia presents several pharmacological activities but
we didn’t find in the literature any specific study involving
the pharmacological activity of this specie. A computer
aided search (NAPRALERT, College of Pharmacy,
University of Illinois at Chicago-USA) failed to show
any study concerning the pharmacology of the Xylopia
cayennensis. However, it is well reported in the literature
that other species of the genus Xylopia possess activity
as antimicrobial (X. aethiopica, X. sericea) (Malcolm;
Sofowora, 1969; Matos, 1986; Lemos et al., 1992),
antifungal (X. Aethiopica, X. frutensis) (Awuah, 1989;
Rahalison et al., 1993), antimalarial and anticonvulsant
activities in mice (X. aethiopica) (Etkin, 1997; Adesina,
1982). In the present work, we attempted to characterize
the cardiovascular effects induced by HEXC, by using a
combined in vivo and in vitro approach.

MATERIAL AND METHODS

Male Wistar rats (200-300 g) were used for all
experiments. Experimental protocols and procedures were
approved by the Laboratério de Tecnologia Farmacéutica
Animal Care and Use Committee. The plant was collected
in state of Amapa and a voucher specimen was deposited
in the Herbarium of the Institute of Research Scientific
and Technological, state of Amapa, Code 041585. The
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stems were separated, dried at 40 °C in an oven and
pulverized. The powder was extracted with 96% ethanol
in water at room temperature (25-30 °C) for 72 h. The
resulting extract was dried at 40°C using a rotavaporator
and the yield was c.a. 22%. When required, this extract
was dissolved in distilled water, filtered and known
volumes were dried to determine the concentration.

For measurement of arterial blood pressure and
heart rate, we used the technique described by (Cerutti et
al., 1985). The thoracic aortic was removed and cleaned
from connective tissue and fat. Rings of 3-4 mm were
suspended horizontally between two stainless steel
wires and mounted in a 10 mL organ chamber filled
with warmed (37 °C) and oxygenated (95% O, and 5%
CO,) Krebs’ solution. Mechanical activity was recorded
isometrically by a force transducer (FORT-10, WPI,
Sarasota, FL, USA). The tissues were allowed to stabilize
for 1 hour in Kreb’s solution with a resting tension of
1 g. HEXC were cumulatively applied. Inhibition was
calculated comparing the response of the contractile
agents before and after the addition of the HEXC. EC,,
and IC,; values were calculated by linear regression of
individual concentration response curves. The presence
of functional endothelium was assessed by the ability
of acetylcholine (ACh, 1 pM) to induce more than 70%
relaxation of vessels pre-contracted with phenylephrine
(1 uM). Rat atria were isolated according to the technique
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Figure 2. Line plot graph showing the effects of increasing concentrations of HEXC (1, 10, 100, 300 and 500
pg/mL) in phenylephrine (1 uM) and KCl1 (80 mM) induced contractions in aortic rings. Values are mean *

s.e.m (n = 6).

described by Nasa et al., 1992. Cumulative concentration-
response curves were constructed by stepwise addition
of HEXC. In some experiments, the rate of spontaneous
beating of the atria was measured, being defined as atrial
rate, to assess the chonotropic effects of HEXC. Values
are expressed as mean * s.e.mean. Statistical analysis
was performed by means of paired Student’s t-test when
appropriate. Linear regressions were done by the least
square method.

RESULTS AND DISCUSSION

In conscious rats, baseline values of mean
arterial pressure (MAP) and heart rate (HR) were 111£1
mmHg and 366%7 bpm respectively. HEXC (5, 10, 20
and 30 mg/kg i.v., randomly) produced a dose-dependent
hypotension associated with an increase in the heart rate.
As endothelium-derived NO plays an important role in
the regulation of blood pressure and vascular tone (Rees
et al., 1989; Moncada et al., 1991) it is possible to assume
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Figure 3. Line plot graph showing the effects of concentration HEXC on cumulative concentration-
response curves to CaCl, in nominally without Ca** depolarizing medium in rat isolated aortic rings (n

= 6). Values are mean £ s.e.m. * p <0.05 vs control.
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Figure 4. Line plot graph showing the effects of increasing concentrations of HEXC (1, 10,
100, 200 and 400 pg/mL) on norepinephrine (1 pM) and caffeine (20 mM)-induced transient
contractions in Ca**-free media, in rat isolated superior aortic rings, (n = 6). Values are mean +

s.c.m.

that the decrease in blood pressure may be due to NO
release from vascular endothelium. In the presence of
NO-synthase inhibition (L-NAME 20 mg/Kg, i.v.),
hypotension induced by HEXC was similar to that
induced by the extract given alone, suggesting that the
hypotensive action of HEXC in conscious normotensive
rats is independent of NO release from vascular
endothelium (Figure 1). Furthermore, tachycardia may
be reflex in origin.

In isolated aortic rings, HEXC (1, 10, 100, 300
and 500 pg/mL) antagonized in a concentration-dependent
manner the contractions induced by phenylephrine, in
rings in which endothelium was intact and in which the
endothelium was mechanically removed (EC, = 85+13
and 58+6 png/mL, respectively) the magnitude of inhibition

results indicate that relaxing factors released by the
endothelium, mostly NO, do not play an important role in
the vasorelaxant response to HEXC (Figure 2).

HEXC was able to antagonize, in a concentration-
dependent manner, KCl (80 mM) and phenylephrine-
induced contractions with the same magnitude (EC, =
85+13 and 62+5 pg/mL, respectively) (Figure 2). The
maintenance of smooth muscle contraction depends upon
Ca?* entry from extracellular fluid through voltage and/
or receptor operated calcium channels (VOCC’S and/or
ROCC’S, respectively) (Nelson et al., 1990), (Karaki;
Weiss, 1988). It is well known that KCI induces smooth
muscle contraction through activation of VOCC’S and
subsequent release of calcium from the sarcoplasmic
reticulum (Gurney; 1994), without changing other signal

was similar in both preparations. Taken together, these transduction systems including phosphatidylinositol
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Figure 5. Line plot graph showing the negative inotropic and chonotropic effects of HEXC (2,
20, 200, 400 and 600 pg/mL) on isolated left and right rat atria. Values are mean * s.e.m. (n =

6).
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turnover and calcium sensitization (Karaki et al., 1997).
HEXC seems to block VOCC’S as the contractions
induced by potassium were inhibited in a concentration-
dependent manner. This hypothesis was confirmed by the
observation that HEXC (1, 10, 100, 300 and 500 pg/mL)
inhibited, in a concentration-dependent manner, the CaCl,
induced contractions in depolarizing medium nominally
without Ca*" (Figure 3).

The caffeine induces the Ca?* release from
ryanodine sensitive intracellular stores through the
ryanodine receptor activation by Ca?* (Ca?*-induced Ca**-
release mechanism) (Rusko et al., 1995). The activation
of phosphoinositide turnover by G protein coupling of
phospholipase C and alpha-adrenergic, serotonergic (5-
HT,.) orprostanoid receptors is crucial for the cytoplasmic
calcium increase involved in the contraction induced by
activation of these receptors and involves calcium from
intracellular stores (Clapham, 1995), (Bootman; Berridge,
1995).

This led us to investigate whether HEXC could
exert its non specific spasmolytic actions by interfering
with the calcium release induced by phosphoinositide
production following receptor activation or Ca*"-induced
Ca?-release mechanism. In this respect, we investigated
the effect of HEXC on caffeine and norepinephrine-
induced transient contractions in Ca?'-free media. HEXC
inhibited transient contractions induced by caffeine
but not those induced by norepinephrine (Figure 4). It
has been suggested that the caffeine-induced calcium
release is due to Ca*-induced Ca*'-release mechanism
and the norepinephrine-induced release of calcium is
attributable to receptor-mediated formation of inositol 1,
4, 5-trisphosphate (Clapham, 1995), (Bootman; Berridge,
1995). Thus, HEXC may selectively inhibit the Ca*-
induced Ca?'-release mechanism due to caffeine in rat
aortic rings. In isolated rat atrial preparations, HEXC
produced negative inotropic and chronotropic responses
(IC,,= 534+42 and 259+22 pg/mL, respectively) (Figure
5). Additional experiments are needed to clear up the
mechanisms involved in the direct action of HEXC on
the heart.

These results suggest that the hypotensive effect
of HEXC is probably due to a peripheral vasodilation, at
least secondary to an inhibition of the Ca®* mobilization
as a consequence of voltage-dependent Ca®* channel
blockade and Ca* release from caffeine-sensitive
intracellular stores. The non-specific spasmolytic action
induced by HEXC can not be attributed to the participation
of the vascular endothelium. Finally, HEXC acts directly
on the heart decreasing contractility and heart rate, these
effects are of little importance to the expression of the
hypotensive response induced by HEXC.
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