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Abstract

The authors report here the results of study on Parkia biglobosa seeds used in Burkina Faso for arterial
hypertension treatment. Investigations were done on acute toxicity and vascular properties of fermented and roasted seeds.
Acute toxicity test using mice, revealed by the intraperitoneal route a lethal dose 50 (LDsg) of 1800 mg/kg and 1600 mg/kg of
body weight for aqueous extract from roasted and fermented seeds respectively. According to the scale of Hodge and Sterner
and that of the World Health Organization, such drugs would be classified lightly toxic. Oral administration (up to 3000
mg/kg) did not induce any death of animal. For the vascular properties, the effects of these products were tested on the aorta
isolated from rats. The cumulative administration of extract from roasted and fermented seeds (0.1-10 mg/mL) in an organ
bath induced a concentration-dependent relaxation of the aorta pre contracted by phenylephrine, with or without functional
endothelium. The extracts (10 mg/mL) inhibited for 100% the contraction induced by phenylephrine. The ECsy values in
presence and absence of endothelium were respectively of 5.37 + 0.12 and 4.19 + 1.02 mg/mL for fermented seeds; for
roasted seeds these values were respectively, 5.39 + 1.12 and 5.93 + 0.95 mg/mL. Nevertheless, low concentration of roasted
seeds (1-4 mg/mL) induced endothelium-dependent relaxation and this effect was inhibited by indomethacin (10°M), and not
by L-NAME (310*M). These experimental results revealed a vasorelaxant effect of P. biglobosa seeds. P. biglobosa seems
to act directly on the smooth muscle and via endothelium involving the generation of vasodilatating prostaglandins. This
vasodilator effect would be in favor of an anti hypertensive property of P. biglobosa seeds.
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Introduction

Avrterial hypertension constitutes a cardiovascular risk characterized by the increase in the cerebro-vascular,
coronary, cardiac and renal accidents (Du Caillar et al., 1995; Pechere et al., 1996). It is currently the common
cardiovascular disease in Black Africa with about 10 to 15% in the adult population (Bertrand et al., 1995; Olatunbosun et al.,
2000) including a strong prevalence in urban environment (Cooper et al., 1997; VVan Rooyen et al., 2000).

In Burkina Faso, Niakara et al., (2003) revealed a prevalence of 23% for arterial hypertension in the population
with a strong rate in urban environment. Hospital mortality due to this pathology is estimated at 20.80% (Sermé et al., 1991;
Tougma, 2002). This rate remains higher than the African hospital average in general. The treatment of the HTA in modern
medicine is expensive and often difficult of access for the African popular mass in general hence an interest to traditional
medicine.

Our unpublished data revealed that fifty-four (54) species belonging to twenty seven (27) families of plants were
used by Mossi and Dagara people in Burkina Faso for hypertension management. P. biglobosa is among the most cited one
and according to these investigations, Mossi people use fermented seed, while Dagara people use fermented and roasted one
for the management of hypertension. Previous investigations show potent antihypertensive properties of P. biglobosa leaves,
bark, and seed (Assane et al 1993, Nacoulma, 1996; Kane et al 2009, Tokoudagba 2010). This work aimed to evaluate the
vasorelaxant properties of fermented seeds commonly used by populations and roasted seeds.

Experimental
Plant and extract

P. biglobosa seeds were collected in the southern region of Burkina Faso (savanna zone) in April 2007 (dry
season). Plant materials were verified to be identical samples at the specimen herbarium of the National Herbarium, National
Centre for Scientific and Technological Research (Burkina Faso). A voucher specimen (WINKOUN D.H. N°669) was
previously deposited at this herbarium. Vegetable material consisted of roasted and fermented seeds from P biglobosa. For
the roasted one, seeds were peeled and the almonds obtained were roasted and then pulverized. For fermented seeds, they
were bought on the market in the same region. They were also pulverized. The aqueous extract was prepared as follows: the
dried powders (150g) were extracted in 750 mL of distilled water under mechanical agitation during 24 hrs. Each extract was
filtered and centrifuged. Part of the filtrate obtained was reserved for phytochemical studies. The other part was then frozen
and lyophilized for pharmacological and toxicological tests.
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Phytochemical screening:

Qualitative phytochemical analysis was made according to the reactions of characterization based on Ciulei, (1982)
method. For chemical groups better characterization, it was necessary to make aqueous extract acid hydrolysis. After
hydrolysis, the lipophilic substances were extracted by using chloride methylen (H,CL,). This organic phase is supposed to
contain the chemical groups having a great affinity for solvent. It acts on aglycon flavonoidic, sterolic, triterpenic, coumarinic
and anthraquinonic groups. The residual aqueous extract would contain the polar components which are: saponosid, tanins,
alkaloids and reducing components.

Acute toxicity study

Three months old NMRI mice, weighting between 20 and 40 g were put on a diet for 24 hrs; they were set out in
batch of six mice. Extracts were administrated by oral and intra peritoneal routes. The pilot mice receiving solvent (distilled
water). The doses of extract administered were: 750, 1250, 1500, 2000, 2500 and 3000 mg/kg of body weight for each
group. Animals once treated were observed during the two hrs which follow extracts administration and then they were fed.
They were then observed after 24h, 48h and 72h. Animal’s intoxication symptoms were noted. The mice that died in each
batch were counted for lethal dose (LDsp) determination. Mice which did not die during 72 hrs of observation were observed
for two weeks. The LDsy was estimated according to the method described by Trevan, (1927) initial method and its various
and successive modifications: Miller and Tainter, (1944); Lichtfield and Wilcoxon, (1949); Prieur et al., (1983).

Aortic preparation and mounting

Male Wistar rats (12-14 weeks old) were used. Rats were anaesthetized with pentobarbital (60 mg/kg, i.p.) mixed
with 500 Ul of heparin. The thoracic aorta was removed and mounted as previously described in a physiological salt solution
(composition in mM: NaCl 119, KCI 4.7, CaCl, 1.25, MgSO4 1.17, KH,PO4 1.18, NaHCO3 25 and glucose 11)
(Andriambelson et al. 1997) maintained a 37°C and continuously bubbled with 95% O, -5% CO, mixture. Aortic rings with
and without functional endothelium were pre-contracted toethe same t%nsion (i.e. 80% of maximal response obtained in vessel

with functional endothelium) with phenylephrine (Phe) 10 or 5x 10 M respectively. When the contraction reached a steady

state, increasing concentrations of extract were added cumulatively (0.1-10 mg/mL). In order to characterize the involvement

of nitric oxide (NO) and cyclooxygenase (COX) products, some arteries with functional endothelium were exposed to a
G -4

specific NO synthase (NOS) inhibitor, N -nitro-L-arginine methyl ester (L-NAME : 3 x 10 M) or to a non specific COX
5

inhibitor, indomethacin (10 M), added to the bath 15 min before Phe. In the case of L-NAME, the concentration of Phe was
adjusted in order to obtain the same level of pre-contraction as in the absence of L-NAME. This investigation was conducted
following international rules and conformed to relevant ethical committee requests.

Drugs and chemicals
NaCl, NaHCO KCI, KH PO MgSO CaCl glucose, Phenylephrine, Indomethacin, L-NAME and pentobarbital
3 2 4y 4y 2y

-5
(Sigma Chemical Co, Grenoble, France). Indomethacin (10 M) was dissolved in (5 % w/v) NaHCO .
3

Statistical analysis

All data were expressed as mean + SEM. Mean + SEM, concentration-response curves, and ECs, were determined
by graphPad Prism version 5.00. Two ways ANOVA and Student’s t-test were used to determine significant differences
between groups. Mean values were considered significantly different when P<0.05.

Result and Discussion
Phytochemical study

Roasted and fermented seeds extraction output were 17.5% and 16.75% respectively. Chemical characterization
carried out on P. Biglobosa seeds extracts made it possible to highlight the following chemical groups: triterpen and sterols
are in roasted and fermented seeds. Coumarins were present only in roasted seeds (Table 1). Alkaloids were not found in
roasted fermented seeds. This absence of alkaloids has also been described by Nacoulma (1996) and Millogo/koné (2005).

Acute Toxicity
Reactive product acute toxicity study is of primary importance to determine their harmlessness for their use without
risk of intoxication. The present study revealed that the minimal lethal dose would be higher than 3000 mg/kg of body

weight. According to the scale of Hodge and Sterner, (1943) and OMS, (2002) these products would be classified practically
without toxicity. This indicate high margin of safety in mice when administered orally.
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Table 1 Chemical groups characterized in the aqueous extract of P biglobosa.
Chemical groups Roasted Seed Fermented Seeds

Alkaloids - -

Tanins - -

Saponosides - -
Triterpenes and stérols + +

Flavonosides - -

Coumarins + -
Anthraquinones - -

Anthocyanes - -

+ Detected; - not detected.

Table 2: Acute toxicity of the aqueous extract from seeds of P. biglobosa in the mice (intra peritoneal way)

Extract LDgg (mg/kg) LDsg LD, LDgg/LD50 LD50/LD1 LDgg/LDl
(mg/kg) (mg/kg)

FS 4175 + 0725 1800 + 0212 775 %+ 096 2.32 2.32 5.33

RS 5250 + 0814 1600 £ 0325 487 + 053 3.28 3.28 10.76

FS: Fermented Seeds; RS: Roasted Seeds. LDgg, LDsg and LD, values expressed as mean + S.E.M.

Table 3: Values of EC5, and Maximal effect

ECs Maximal effect (%)
(mg/mL)
Fermented seeds With endothelium 5.37+0.12 100
Without endothelium 4,19 +1.02 100
With endothelium 539+1.12 100
Roasted seeds Without endothelium 5.93 + 0.95 100

Value expressed as mean + S.E.M.

For intra peritoneal administration, the LDsy curves regression was validated by the equality of ratios LDgy/LDs, and
LDso/LD,. These ratios were 2.32 and 3.28 respectively for roasted and fermented seeds (Table 2). In this administration
way, the LDs, of roasted and fermented seeds were 1800 + 212 mg/kg and 1600 + 325 mg/kg of body weight respectively
(Table 2). According to the scale of Hodge and Sterner, (1943) and OMS, (2002) these products were classified lightly toxic.
The index of safety given by ratio LDgg/LD; is 5.33 and 10.76 for roasted and fermented seeds respectively. The index of
safety of fermented seeds used as condiment is higher than 10; thus indicating a good margin of safety of the product. For
the two extracts, the animals die in the interval of 24 h. It thus acts as an immediate toxicity. The toxidrom indicates a
somnolence in the mice, which could be due to the sedative action of the terpenic chemical compounds contained in the
extracts. Indeed, Anton, (1979) reported that the terpenic compounds were endowed with sedative properties. These same
effects of monoterpen and triterpen are reported by Takashi, (2005).

Study on Rat aorta.

Stimulation of aorta rings by phenylephrine 10°M induced a constant contraction (2.12 + 0.15 g; n= 8). Aqueous
extract from fermented seeds cumulative addition produced a concentration-dependent relaxation on aorta with or without
endothelium (Figure 1 A). Figure 1B shows similar results with the aqueous extract from roasted seeds. This extract induced
a relaxing effect on intact and endothelium-denuded aorta. For all extract contraction are totally inhibited. These results
revealed similar values for Effective Concentrations 50 (ECs) (see Table 3); indicating that effects are independent from the
presence of endothelium. Nevertheless it is noticed that for the low concentrations (1-4mg/mL) of roasted seeds, the
vasorelaxant effect seems related partly to the presence of endothelium (Figures 1 B; and 2).

Antihypertensive and hypotensive properties of fermented seeds of P. biglobosa were already reported by Assane et
al., (1993). We show here that one of the possible mechanisms of this antihypertensive property would be by reduction of
vascular resistances. Vasorelaxant effect of P. biglobosa have also been observed by Tokoudagba et al (2009; 2010) about
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Figure 1: Cumulative concentration-response curves to aqueous extract from fermented (A) and roasted (B) seeds of P.

biglobosa on isolated rat aorta, previously contracted with phenylephrine (10 M) in the presence or in the absence
of endothelium (filled and open circles respectively). Each point represents the mean + S.E.M. of 5 to 6 rats.
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Figure 2: Effect of the L-NAME (3x10™*M) and the indomethacin (10°M) on relaxing effect in the presence of endothelium
of the aqueous extract of roasted seed from P. biglobosa. Each bare represents the mean + S.E.M. of 5 to 6 rats.

leaves and raw seeds and by Kane et al (2009) about bark. We are not able at present, to link the observed activity to any of
the constituents. Moreover phytochemical compounds can act alone or in synergy for a pharmacological effect (Donald,
2000). Neither flavonoids nor tanins have been detected in seeds. However, as described by Tokoudagba et al (2010),
polyphenolics compounds are present in leaves and may contribute to vasorelaxation activity. Nevertheless, among the
revealed chemical compounds in these present extracts, terpenic and steroidic one with some of their derivatives is endowed
with an anti-hypertensive activity. Indeed the antihypertensive activity of the triterpenic compounds isolated from
Zygophyllum coccineum L in the anaesthetized rat was reported by Gibbons (2001). In addition, Takashi (2005) indicated
that the monoterpen and the triterpen were endowed with hypotensives properties.

For the low concentrations (1-4mg/ml) of roasted seeds extract, the vasodilatory effect partly depends on
endothelium (Figure 1B). It is well known that one of the most important mechanisms of regulation of vascular tonicity
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depends on Nitric Oxide (NO) and prostacyclin (PGl,) (Furchgott and Zawadzki, 1980; Palmer et al., 1987; Moncada et al.,
1988) from endothelium.

We thus examined NO and COX metabolites relative contribution in the relaxing effect by low concentrations of
this extract. The pretreatment of the aorta in the presence of endothelium with the L-NAME (3.10™*M) does not influence the
vasorelaxant effect of the extract (Figure 2). However, Tokoudagba et al (2010) showed that endothelium vasorelaxant effect
of leaves are reduced in presence of an inhibitor of NOS. On the other hand, the presence of the indomethacin (10°M)
abolished the vasorelaxant effect of the extract. Inhibition by the indomethacin clearly indicates COX metabolites, probably
PGI, involvement in aorta relaxation process by this extract.

Conclusion

The present study made it possible to highlight by scientific tests, aqueous extracts from P. biglobosa roasted and
fermented seeds chemical groups, and its vascular effect. Toxicity study indicates that these seeds used like food, are
practically without danger by oral route. These results also enabled us to conclude that extracts induced a relaxing effect on
the rat aorta. P. biglobosa seems to act directly on the smooth muscle and via endothelium involving the generation of
vasodilatating prostaglandins. These arguments are in favour of its use in ethnomedicine for the treatment of arterial
hypertension. These kinds of products may have also intense interest as nutraceuticals.
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