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Vasodilator effect of the methylene chloride/methanol extract of Erythrina
indica Linn (Leguminosae)
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ABSTRACT

Erythrina indica (Leguminosac) is used in folk medicine as a remedy for hypertension. In this study, the pharmaco-
logical activity of the methylene chlofide/methanol (1 :1) extract of E. /ndicawas determined in isolated rat thoracic
aorta. The relaxant effects of E. iudica on vascular preparation from rat aorta precontracted with norepinephrine or
high concentration of KCl was concentration-dependent and endothelium-independent. Pretreatment of aortic
rings with L-NAME (10* M) did not affect the relaxant effect of the plant extract at the higher concentrations of 400
and 800 pg/ml. Indomethacin (10 M) significantly reduced (-31% p < 5%, with 100 pg/mL of extract) the
relaxant effects of E. indicain endothelium intact arteries. These results indicate that the vasorelaxation effect of E.
indica extract may be mediated atleast in part by prostacyclin.
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RESUME

Effets vasodijatateurs de Pextrait au chlorure de méthyléne/méthanol de Erythrina indica Linn (Leguminosae).
Erythrina indica (Légumineuse) (E.i.) est utilisée en médecine traditionnelle comme reméde contre 'hypertension
artériclle. L’activité pharmacologique de Pextrait au chlorute de méthyléne/méthanol de cette plante a été évaluée sut
Paorte thoracique isolé du rat. Les effets vasorelaxants de Erythrina indica sur des fragments vasculaires aortique
précontractés par la noradrénaline ou par une forte concentration de KCl ont été concentration dépendent et
endothélium-indépendants. Le traitement préalable des anneaux aortiques avec du N¥-nitro-L-arginine méthyl ester
(IL-NAME : 10* M) n’a pas affecté les effets relaxants de Uextrait de la plante a de fortes concentrations (400 et 800
ug/mb). Lindométhacine (10 M) a réduit de maniére significative (-31 %, p<5% pour 100 pg/mL d’extrait) les
effets relaxants de Erpthrina indica sux les fragments artériels avec endothélium. Ces tésultats montrent que les effets
vasodilatateurs de extrait de Erythrina indica serait médiés, méme en partie, par la prostacycline.

Mots clés : Erythrina indica, aotte, endothélium, vasorelaxation.
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INTRODUCTION

It is well documented that several plants species have
been used traditionnally in Africa and elsewhere for a
variety of allments. Tropical plant species are a natural
resource for bioactive principles ; some of which play
an important role in therapy and/or curative against
pathogenic organism (Sofowora, 1983). In Africa, the
exploitation of the medicinal plant has become a vital
necessity in view of the escalating costs of synthetic
drugs. Therefore, there 1s a critical need to identify,
evaluate and preserve these vast plant resources be-
fore they are completely destroyed by deforestation
and over exploitation.

Erythrina indica Linn. Syn. E. variegata Linn
(Leguminosae) 1s a showy, spreading tree legume with
brillant red blossomes occuring in the tropical and
subtropical regions over the world (Dyke and Quessy,
1981). It is a medium to large tree, commonly reach-
ing 15 to 20 m in height with an erect, spreading form,
typically with several vertically oriented branches
emerging from the lower stem (Hegde, 1993). The
main active constituents of Erythrina species are alka-
loids (Chawla et al. ; 1988, Nkengfack et al., 2001)
and flavonoids (Tanaka et al., 2000). Most of them
contain hypaphotine, erythraline, erysopine, eryvarin
A and B, erysotine, erysovine, 3-phenyl coumarin,
robustic acid, 8-prenyldaidzein, daidzein, cajanin and
dimethyl alpinumisoflavone (Azebaze et al., 2000 ;
Tanaka et al., 2000).

The root bark is employed in Cameroonian folk medi-
cine for the treatment of trachoma, elephantiasis and
microbial infections (Ayensu, 1978). The stem bark is
used in decoction form as a laxative, diuretic and ex-
pectorant. The juice from the leaves is mixed with
honey to stimulate lactation and menstruation (Hegde,
1993). Uses in therapy of hypettension (Chatterjee et
al., 1981) and inflammation (Cox, 1993) are also re-
ported. Although E. indica bark is used in Cameroon
for the traditionnal management of hypertyension ;
the plant is not cited in the national ethnobotanical
review of Cameroon medicinal plants carried out by
Adjanouhoun et al. (1996). Generally, substances that
induces a decrease in blood pressure act via several
vasodilatory mechanisms (Kimura et al., 1986 , Kazda
etal ., 1988).

In the present work we have evaluated the effect of
the stem bark methylene chloride/methanol extract
of E. iudica on the contraction of rat aortic muscle.
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MATERIALS AND METHODS

Materials

Anials

Male Wistar rats (250 —350 ) raised in the animal house
of the Faculty of Science, University of Yaounde I
were used. The were fed a standard laboratory diet
(S.P.C. Ltd, Bafoussam, Cameroon) and given fresh
water ad libitum.

Drgs.

Notepinephrine, indomethacin and L-NAME, were
purchased from sigma Chemical Company (St. Louis,
MO, USA). Ascorbic acid (0.57 mM) was added to
each solution of NE, made up freshly every day. In-
domethacin and NV-pitro-L-arginine methyl ester (L~
Name) were prepared as aqueous solutions and di-
luted with the bathing solution.

Plant material

Stem bark of E. indica was collected in June 1998 at
Ibadan (Nigeria). A voucher specimen (N° 49028
HNC) documenting the collection was identified at the
National Herbarium, Yaounde, Cameroon and is on
deposit there. The stem bark was sun-dried and ground
into powder. Then, air dried powdered stem bark of
E. indica (6 kg) was extracted with 10 L of a mixture
of methylene chloride/methanol (CH,CL/MeOH 1/
1) and concentrated to dryness on a rotary evaporator
under reduced pressure to afford a viscous mass of
CH,CL,/MeOH extract (250 g), with an extraction yield
of 4.16%. Tive gramme of this extract were dissolved
in 1 mL of dimethyl sulfoxide (DMSQO) and the solu-
tion adjusted to 100 mI. with distilled water to obtain
a stock solution of 50 mg/mL. Further dilution was
made in Physiological salt solution (PSS). The final
DMSO concentration did not produce significant ef-
fect on contractile responses.

Experimental methods

Tissue preparation and experimental protocol,

Experiments were performed on the isolated rat tho-
racic aorta as desctibed previously (Dimo et al., 2002).
Male wistar rats (250 - 350 g) were killed by decapita-
tion and their thoracic aortas were removed and placed
in modified Krebs buffer solution containing in mM ;
NaCl 118, KCl 4.8, CaCl, 2.5, KH,PO, 1.2, MgSO,
1.2, NaHCO, 25 and glucose 11.1. The aortas were
dissected from surrounding tissues and cut into rings
approximately 3 - 4 mm wide. The endothelium was
kept intact in some rings, but in another group of ex-
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periments, the endothelium was removed from the
aottic ring by rubbing the Juminal surface with cotton
thread. The aortic rings were suspended horizontally
between two stainless steel wire hooks in organ cham-
bers tilled with 5> ml of physiological salt solution (PSS)
37° C, pH 7.4 and bubbled continuously with a mix-
ture of 95% O,, 5% CO,. One wire was anchrored to
the organ chamber plas[‘ic holder and the other was
connected to a transducer couple Narco bio-system
tor the recording of the isometric tension (Bonnet et
al., 1992). Preparations were submitted to a basal ten-
sion of 1 g and were allowed to equilibrate for 60
min., during which the bath solution was renewed every
15 min. Then, endothelium integrity was functionally
assessed by evaluating the ability of acetylcholine (Ach.,,
10% M) to produce relaxation of preparations
precontracted with notepinephrine (NE, 10® M). Prepa-
rations were considered to contain a viable endothe-
lium when Ach. evoked relaxations exceeding 64% of
precontraction, and were considered to be endothe-
lium denuded when Ach. failed to cause relaxation
(Furchgott and Zawadski, 1980). After Ach. testing,
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the aortic rings were washed with PSS three times dur-
ing the next hour, prior to the next sequence.

Following the equilibration period, cumulative concen-
tration-response of rings with and without endothe-
lium were studied by contracting them with NE (10¢
M) or KCI (60 mM) for 30 minutes and then allowing
them to relax in the presence of E. #ndica extract. Only
one agonist was used in each experiment. When the
contractile response to each agonist was stable, I. iudica
was added in progressively increasing cumulative con-
centrations. Rings were allowed to reach a new steady-
state tension before each successive addition of the
extract. '

In the second group of experiments, tissues containing
an intact endothelium were incubated for 30 min. with
Nv-nitro-L-arginine methyl ester (L-NAME), a nitric
oxide synthase inhibitor or indomethacin (10* M) to
prevent production and release of prostacyclin and a
cumulative concentration-response of the extract was
tested.
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Fig. 1: Concentration-response curves for relaxant effect of E. indica on the contractions induced by norepine-
phrine in endothelium intact and denuded aortic rings and in the presence of indomethacin and L-NAME. Data
are presented as means = SEM. (a = 5). *p < 0.05 as compared with the control.
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Expression of results and statistical analysis.

Data are expressed as mean * standard error of the
mean (SEM), n representing the number of rats used
in cach experiment. Changes in aortic tension were ex-
pressed in percentage of either NE-induced or KCI-
induced tension. The 1C_ values were calculated as the
FE. indica concentration that cause a 50% of maximal
relaxation (E ). The one way analysis of variance
(ANOVA) was used to determine statistical significance
of differences between treatments ; p < 0.05 was con-
sidered to be statistically significant.

RESULTS

The relaxant ctfects of [2. indica on vascular prepara-
tions from rat aorta precontracted with NE or high
concentration of KCl are shown in Fig. 1 and 2. In all
preparations investigated, E. indica induced relaxation
of the precontracted rings in a concentration-depend-
ent manner. The maximum relaxation of E. iudica for
the endothelium-intact arteries and the endothelium-
denuded arteries were 104.21 & 3.99% and 107.72 *

0.58% on aortic rings precontracted with NE and 95.79
t

with KCl, respectively. There were no significant dif-

3.43% and 101.38 £ 0.80% on those precontracted

ferences between effects on intact and denuded aortic
rings. incubation of intact aortic rings with indometh-
acin (10* M) significantly shifted to the right the con-
centration-effect curves of F. iudica (Fig. 1). Pretreat-
ment of aortic rings with L-NAME (10" M) for 30
min. inhibited significantly the relaxation induced by [=.
indica extract only at the concentrations of 100 and 200
ug/ml.. The 1C, values of the relaxant effect of I
indica for 95 = 3 pug/ml. increased to 198 £ 5 ug/ml.
and 194 £ 6 pg/ml., respectively, in the presence of
indomethacin and 1L-NAME.

DISCUSSION

The present results indicate that E. #ndica induces con-
centration-dependent relaxation in rat aortic rings. The
IC, values of E. indica for relaxing contraction of rat
thoracic arteries with or without functional endothe-
lium induced by NE or KCI are similar. 1t suggests
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Fig. 2 : Effects of E. indica on contractions induced by KCI (60 mM) in endothelium-intact and-denuded aorta.

Data are presented as the mean = SEM. (n = 4).
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that the vasorelaxant effects of I2. indica are independ-
ent of endothelium. The vascular endothelium played
an important role in controlling vascular tone via the
secretion of both relaxant and contractile factors (Hsu
et Lin-Shiau, 1995, Kelm et al., 1995, Mizuno ct al.,
1998). Endothelium cells respond to a variety of neu-
rochemical and physical stimuli by releasing endothe-
lium-dependent vasodilators such as endothelium-de-
rived relaxing factor and prostacyclin (Furchgott et
Zawadzki, 1980, Baisch et al., 1998, Calderone at al.,
1999). The relaxant action of . indica was significantly
reduced in endothelium intact aorta in the presence of
indomethacin (a cycloxygenase inhibitor, Corvol, 1993).
Thus, the vasorelaxation caused by L. indica was medi-
ated at least in part by prostacyclin. L-NAME (a nittic
oxide synthethase inhibitor, Dellipizzi et al., 1997), had
no effect ot only a slight effect on . indica-induced
relaxation, thereby excluding the major contribution
of nitric oxide to the relaxation of rat aortic rings « iz
vitro». The concentration of L-NAME used in our
aortic ring experiments (10 M) is more than suffi-
cient to fully inhibit NO synthetase activity. This was
verified in the studies by testing the response to acetyl-
choline, which was completely inhibited in the pres-
ence of L-NAME (data not shown). NO acts on the
vascular smooth cells, througth the stimulation of the
soluble enzyme guanylate cyclase and elevation of the
cytosolic cGMP (Calderone et al., 1999).

On the other hand, previous studies revealed the pres-
ence of several flavonoids in E. indica (Tanaka et al.,
2000 ; Azebaze et al., 2000) with antioxidant and free
radical scavenging properties. It has also been demon-
strated that E. sudica induces a reduction of blood
pressure of cats which was completely blocked by
antihistaminic agent, dipheuhydramine ( Chatterjee et
al., 1981). Our results show that I%. indica exerts a di-
rect vasodilatory effect on the vasculature, which can
explain, at least in part, its hypotensive effect. The re-
laxation of smooth muscle in the vasculat wall in turn
is believed to lead to decrease in arterial blood pres-
sure because of a reduction in vascular tone.

The present results indicate that the endothelium-inde-
pendent relaxation induced by E. zudica in rat isolated
aortic rings may be partially mediated by the activa-
tion of endothelial cyclooxygenase which is sensitive
to inhibition by indomethacin.
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