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INTRODUCTION 
Hypertension is a disease whose prevalence is consistent 
growth in all regions of the world. This disease has 
become a real public health problem (Whitworth et al., 
2003, Kearney et al., 2004). The high cost of treatment and 
the inadequate specialized health center, encouraging 
many people in developing countries to use medicinal 
plants to treat this disease. Ficus exasperata is a species 
commonly used in the pharmacopoeia for the treatment of 
many diseases (Ahmed et al., 2012). Among the diseases 
treated include the hypertension. F. exasperata aqueous 
leaves extract reduced blood pressure (Adewole et al., 
2011). The decreases of blood pressure induced by this 
extract were increased in dose-dependent (Ayinde et al., 
2007). The hypotensive effect of aqueous leaf extract of F. 
exasperata is reduced in the presence of atropine and 
methylene blue (Amonkan et al., 2010.). The hypotensive 
effects of the leaves of F. exasperata were related to the 
cholinomimetic action of chemical compounds present in 
the extract. The aim of this work is to determine the active 
fraction and the chemical groups involved in the hypoten-
sive effect of the extract. Thus, different fractions of the 
crude aqueous extract of leaves of F. exasperata were 
evaluated on blood pressure. 
 

MATERIAL AND METHODS 
Ethics 
The experimental procedures and protocols used in this 
study were performed according to the recommendations 
of the Ethics Committee of Biological Sciences, University 
Félix Houphouët-Boigny. These guidelines were in 
accordance with the internationally accepted principles 
for laboratory animal use and care (National Research 
Council, 1996; Mosihuzzaman and Choudhary, 2008). 
 
Plant material 
The leaves of F. exasperata used for this study come from 
the southern region of the lagoons (Abidjan, Côte 
d'Ivoire.). The harvested organs were authenticated by 
Professor Ake-Assi at the National Center of Floristic 
(UFR Biosciences, University Felix Houphouet-Boigny, 
Abidjan, Côte d’Ivoire). A sample collected at Mount 
Tonkoui (Mountain region) by Professor Ake-Assi was 
preserved in the herbarium No. 3309. 
 
Fractional extraction of leaves of Ficus exasperata 
Fresh leaves were harvested, dried and pulverized. The 
resulting powder was macerated successively with 
hexane and distilled water according to the method 
described by Amonkan et al. (2013). The powder obtained 
after drying the extract in a rotary evaporator represents 
the crude aqueous extract of leaves of F. exasperata 
(FEFIX). FEFIX splitting was performed by successive 
maceration in solvents of different polarities at 5% under 
magnetic stirring for 24 hours. The filtrate obtained after 
FEFIX maceration in ethanol provided the ethanol fraction 
(FE-FEFIX). FEFIX filtrate obtained after maceration in 
methanol provided the methanol fraction (FM-FEFIX). 
 
Phytochemical tests 
The chemical compounds were detected by the reagents 
described by Petchi et al. (2013). Alkaloids detection was 
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performed using reagents Dragendorff and Valser-Mayer. 
Flavonoids were found through testing Chinoda. Gallic 
tannins and catechins were revealed by the ferric chloride 
solution and reagent Stiasny. The presence of quinones was 
highlighted by the reagent Borntraeger. Sterols and phenols 
were detected by the reagent Liebermann. The revelation of 
saponins was made by physical testing of the foam. 
 
Animal 
Male rabbits (Oryctolagus cuniculis) average weight of 2.7 ± 
0.3 kg was used for experimentation. Animals from farms 
of Bingerville (Abidjan, Côte d'Ivoire) were acclimated in 
the Biosciences animal house at the temperature 25 ± 2°C, 
at least 14 days before the day of the experiment, with free 
access to food and water. 
 
Blood pressure measurement 
Different doses of FEFIX fractions were administered 
intravenously (saphenous vein intubated) to rabbits 
anesthetized with ethyl urethane 40% at a dose of 1g/kg 
b.w. Blood pressure was measured in the recording 
technique described by Nene Bi et al. (2008). Different 
doses of FEFIX fractions were prepared using a Mac Ewen 
solution. 
 
Drug and chemicals 
Extraction solvents used were ethanol (alcohol-Nadal, 
France) and methanol (Copechim Trading AG, Switzer-
land). Mac Ewen solution used has the following 
composition (mM): NaCl (130), KCl (2.5), CaCl2 (2.42), 
Na2HPO4 (1.18), NaHCO3 (11.90), MgCl2 (0.24), glucose 
(2.2). The salts used for the preparation of Mac Ewen from 
Sigma-Aldrich (France). The heparin was provides by 
Sanofi-Aventis (France). 
 
Statistical analysis 
The results were presented as mean with standard error of 
the mean (mean ± sem) obtained from n separate experi-

ments. Statistical analysis of the values and graphical 
representations of data were performed respectively by 
GraphPad Instat v3.00 software (Microsoft, San Diego, 
California, USA) and GraphPad Prism v4 software 
(Microsoft, San Diego, California, USA). Differences 
between the mean statistical validity are assessed through 
Tukey-Kramer multiple comparisons test. The difference 
between the averages is considered statistically significant 
at the 5 % (p < 0.05). 
 
RESULTS 
Phytochemical reports 
The phytochemical analysis showed that the chemical 
compounds present in the crude aqueous extract of leaves 
of Ficus exasperata (FEFIX) were divided according to the 
extraction solvent (table 1). Tannins and catechin saponins 
were present in the aqueous fraction (FA-FEFIX). Phenols 
and alkaloids were detected in the ethanolic fraction (FE-
FEFIX) and methanolic (FM-FEFIX) while flavonoids were 
only present in the methanolic fraction (FEFIX-FM). 
 
Effect of Ficus exasperata fractions 
The different fractions FEFIX decreased blood pressure 
(figure 1). The hypotension recorded differs depending on 
the fraction. The ethanol fraction decreased blood 

 
Figure 1: Effects of different fractions of crude aqueous extract 
of Ficus exasperata leaves on blood pressure in rabbits. 
Different doses of each fraction are administered intravenously 
and blood pressure is measured. Decreases in arterial pressure 
were expressed as percentages. FE-FEFIX: ethanolic fraction of F. 
exasperata leaves extract FM-FEFIX: methanolic fraction of F. 
exasperata leaves extract, FA-FEFIX: aqueous fraction of F. 
exasperata leaves extract. 

 
Figures 2: Effects of ethanol dose responses fraction of crude 
aqueous extract of leaves of Ficus exasperata on blood pressure 
and determination of the ED50. Increasing doses of the extract is 
administered intravenously and blood pressure is measured. The 
decrease in pressure was expressed as a percentage. 

Table 1: The phytochemical compounds present in the 
different fractions of the crude aqueous extract of Ficus 
exasperata leaves. 

Chemicals FE-FEFIX FM-FEFIX FA-FEFIX 

Alkaloids + + - 
Flavonoids - + + 

Phenols + + - 
Quinones - - - 
Saponins - - + 

Polyterpenes and 
Sterols 

- - - 

Catechin tannins - - + 
Gallic tannins - - - 

FE-FEFIX: ethanolic fraction of F. exasperata leaves extract FM-FEFIX: 
methanolic fraction of F. exasperata leaves extract, FA-FEFIX: aqueous 
fraction of F. exasperata leaves extract, +: positive test, - : negative test. 

RESULTS 



 

 
195 

pressure from a dose of 0.25 mg/kg b.w. (7.45 ± 2.34 mm 
Hg). While the hypotension induced by the other two 
fractions (FM-FEFIX and FA-FEFIX) are observed from 
the dose of 2.5 mg / kg b.w. with decreases in blood 
pressure of 5.25 ± 1 82 and 2.50 ± 1.32 mm Hg At a dose of 
40 mg / kg b.w., the maximum hypotension were recorded 
for the three fractions, with decreases in blood pressure of 
40.02 ± 3.08 mm Hg (FE-FEFIX), 8.95 ± 1.09 mm Hg (FM-
FEFIX) and 5.26 ± 1.46 mm Hg (FA-FEFIX). For doses 
ranging from 0.25 to 40 mg / kg b.w., the hypotension 
induced by FM-FEFIX and FA-FEFIX are relatively low 
(P> 0.05), while those induced by FE-FEFIX are very 
important (P <0.001). 
 
Determination of ethanol fraction ED50  
Increasing doses of FE-FEFIX gradually decreased blood 
pressure (figure 2). The dose of 0.25 mg / kg b.w. caused a 
decrease in blood pressure of 18.62 ± 5.85%. The maxi-
mum decrease (100%) of blood pressure was obtained for 
the dose of 40 mg / kg b.w. The 50% effective dose (ED50) 
determined amounted to 2.04 ± 0.55 mg / kg bw. 
 
DISCUSSION 
The phytochemical screening of fractions of crude 
aqueous extract of F. exasperata leaves (FEFIX) reveals the 
presence of different chemical groups. These chemical 
compounds varied depending on the extraction solvent. 
The presence of different chemicals has been reported for 
the methanol extract of the bark, leaves and roots of F. 
exasperata. The extracts of these three organs contain 
tannins, flavonoids and saponins (Adebayo et al., 2009). In 
addition, ethanol extracts of leaves and bark of F. 
exasperata contained in addition to the above chemicals, 
alkaloids (Ijeh and Ukweni, 2007). 

The fractions of the aqueous extract of F. exasperata 
reduce blood pressure. The hypotensive effect of the 
ethanolic fraction (FE-FEFIX) was larger than those of 
methanolic fractions (FM-FEFIX) and aqueous (FA-
FEFIX). ED50 of the FE-FEFIX is lower than that reported 
for the aqueous crude extract of leaves of F. exasperata 
(Amonkan et al., 2010). The hypotensive effect of the 
sheets resulted from the presence of alkaloids and phenols 
in the ethanolic fraction. The mesaconitine, an alkaloid 
extracted from the roots of Aconitum japonicum induced 
vasorelaxation which increases with the concentration of a 
preparation of gastric artery (Mitamura et al., 2002). The 
phytochemical analysis of the aqueous extract of Raphanus 
sativus revealed the presence of alkaloids, flavonoids, 
saponins, tannins and phenols. This extract reduced blood 
pressure by activation of muscarinic receptors (Ghayur 
and Giliani, 2006). Similar effects had also been reported 
for leaf extract Viola odorata which tested positive for 
alkaloids, saponins, tannins, flavonoids and phenols 
(Siddiqi et al., 2012). 
 
CONCLUSION 
The fractions of the crude aqueous extract of leaves of F. 
exasperata show differences in their phytochemical 
composition. The ethanol fraction mainly composed of 
alkaloids and phenols induced the greatest hypotensive 
effect. These chemicals compounds were involved in the 
hypotensive effect of the leaves of F. exasperata. 
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