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Abstract
The cardiovascular effects induced by the aqueous frac-

tion of the ethanol extract of the stem (AFS) of Solanum
stipulaceum Roem. & Schult were studied in rats. In non-anes-
thetized rats, AFS injections produced significant and dose-
dependent hypotension associated with increase in heart rate.
In isolated rat superior mesenteric rings, AFS was able to an-
tagonize the contractions induced by phenylephrine and KCl.
The vasorelaxant activity of AFS was not inhibited by either
removal of vascular endothelium, L-NAME, atropine or
indomethacine. In isolated rat atrial preparations, AFS produced
concentration-related negative inotropic and chronotropic re-
sponses. These results suggest that the hypotensive effect of
AFS is due to a peripheral vasodilation, which can not be attrib-
uted to the participation of vascular endothelium. Finally, AFS
acts directly on the heart decreasing contractility and heart rate.

The genus Solanum is the largest of the Solanaceae fam-
ily comprising more than 1000 species which are widely distrib-
uted throughout the world in diverses habitats, from herbs to
trees1. It is well reported in the literature that plants of Solan-
aceae family produce significant hypotensive response in rab-
bits (S. aculeastrum, S. adoense) 2 and in rats (S. nigrum, S.
ilicifolium, S. paniculatum, S. melongena)3,4. In Paraíba state,
the distribution of  plants of Solanaceae family is abundant,
however, just S. paludosum has been investigated about bo-
tanical, chemical and pharmacological aspects5. S. stipulaceum
Roem. & Schult. is a plant belonging to Solanaceae family, popu-
larly known as jurubeba and its ethnomedicinal effects are un-
known. A phytochemical screening of the crude extract of the
stem of S. stipulaceum, demonstrated the presence of
triterpenes/steroids, saponins and alkaloids. In the present work
we attempted to characterize the cardiovascular effects induced
by AFS in rats.

Material and Methods
Male Wistar rats (300-350 g) were used for all experiments.

Animals were housed under conditions of controlled temperature
(21±1ºC) and lighting (lights on: 06:00-18:00 h). The plant was
collected in july 1999 (voucher specimen deposited in the
Herbarium Prof. Lauro Pires Xavier, code Agra 5515) from the
municipality of Serra Branca, state of Paraíba. The stems were
separated, dried at 40 ºC in an oven and pulverized. The powder
was extracted with 70% ethanol/water at room temperature for
72 h. The resulting extract was dried at 60 ºC using a
rotavaporator. When required, the extract was dissolved in water
and filtered.

For measurement of arterial blood pressure and heart
rate, we used the technique described by Oliveira et al., 19966.
Superior mesenteric artery rings were isolated according to the
technique described by Tanaka et al., 19997. The presence of
the endothelium was assessed by the ability of acetylcholine to
induce more than 50% relaxation of vessels pre-contracted with
phenylephrine. Rat atria were isolated according to Nasa et al.,
19928. Cumulative concentration-response curves were obtained
by stepwise addition of AFS. IC50 values were calculated by
linear regression of individual concentration-response curves.
Values are expressed as mean ± s.e.mean. Statistical analysis
were performed by means of paired Student’s t-test when
appropriate. Linear regressions were done by the least square
method.

In 14 conscious rats, baseline values of mean arterial
pressure and heart rate were 111±1 mmHg and 366±7 bpm, re-
spectively. AFS produced significant and dose-dependent hy-
potension associated with increase in the heart rate (Figure 1).
To test the hypothesis that AFS acts directly on resistance
vessels, we used the model of small mesenteric arteries7. In this
preparation, AFS (1, 10, 50, 100, 300, 500 mg/ml) antagonized, in
a significant and concentration-dependent manner, phenyleph-
rine (10 mM) and KCl (80 mM) induced contractions with similar
potency (IC50=138±10 and 160±20 mg/ml, respectively). It is well
known that the maintenance of smooth muscle contraction de-
pends upon Ca2+ entry from extracellular space through voltage
(VOCC’S) and/or receptor operated (ROCC’S) calcium chan-
nels9,10. It is well known that KCl induces smooth muscle con-
traction through activation of VOCCs and subsequent release
of calcium from the sarcoplasmic reticulum8,11 without changing
other signal transduction systems including
phosphatidylinositol turnover and calcium sensitization10. Con-
sidering that the contractions induced by KCl were inhibited in
a concentration-dependent manner by AFS, it is reasonable to
suggest that this extract block VOCC’s. On the other hand, it is
well established that NO is a major endothelium-derived relax-
ing factor, both in vivo and in vitro12. The release of NO from
endothelial cells leads to relaxation of vascular smooth muscle
cells, which plays a critical role in the maintenance of vascular
tone12,13. To determine whether part of the relaxant effect pro-
duced by AFS in isolated superior mesenteric artery could be
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due to NO release, we performed experiments in superior me-
senteric artery preparations in which the endothelium was me-
chanically removed or in preparations where the rings were pre-
incubated with L-NAME (100 mM), a competitive inhibitor of
NO-synthase13. Under these conditions, AFS-induced smooth
muscle relaxation was not attenuated (Figure 2), indicating that
relaxing factors released by the endothelium, mostly NO, do not
play an important role in the vasorelaxant response induced by
AFS. Furthermore, the vasorelaxant effect of AFS was unaf-
fected by indomethacine or atropine (Figure 2), which allowed
us to definitely rule out the participation of relaxant factors re-
leased by the vascular endothelium. Finally, to investigate an
additional direct cardiac action of AFS we designed experiments
on isolated atrial preparations. In these preparations, AFS in-
duced negative inotropic and chronotropic effects (IC50=516±48
and 493±55 mg/ml, respectively).

Figure 1. Bar graphs show peak changes in mean arterial pres-
sure (MAP), and heart rate (HR) induced by the acute adminis-
tration of increasing doses of AFS (0.5, 2 and 4 mg/kg, i.v.) in
conscious unrestrained normotensive rats. Results are means +
s.e.m. (n =14). * p<0.05 vs saline.

Figure 2. Line plot graph showing the effects of AFS on isolated
rat superior mesenteric artery rings pre-contracted with
phenylephrine (10 µM), with intact endothelium, endothelium
denuded, pre-incubated with 1 mM atropine and after 100 µM L-
NAME. Values are mean + s.e.m. (n = 7, each group).

In conclusion, the present study, using combined in
vivo and in vitro studies, demonstrates that AFS lowers arterial
pressure in rats through a decrease in peripheral vascular
resistance, without the participation of endothelial cells. AFS
exhibits direct cardiac-depressant properties.
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