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Hallea ledermannii is a medicinal plant commonly used in traditional 

Gabonese medicine to fight against high blood pressure. The objective 

of this study was to determine the chemical profile and evaluate the 

acute toxicity and effect of the aqueous extract of Hallea ledermannii 

on cardiovascular parameters in normotensive rats. Phytochemical 

screening was carried out by using the usual methods of Bouquet. 

Acute oral toxicity was evaluated in mice at doses of 50, 300, 2000 and 

5000 mg / kg in accordance with OECD Guideline 423. Tests on blood 

pressure and heart rate were realized by the invasive method in 

normotensive rats anesthetized at urethane 15%. The results show that 

Hallea ledermannii contains many secondary metabolites. Its polar 

extracts have of the low contents in total phenol (3.55675 ± 0.083, 

3.27425 ± 0.101, 2.78675 ± 0.110 mg GAE/g of drugs) and total 

flavonoids (1.2272 ± 0.197; 0.7232 ± 0.187; 0.8072 ± 0.129 mg QE/g 

of drugs). Aqueous extract of Hallea ledermannii is not toxic up to the 

5000 mg/kg dose. This extract (10, 20 and 30 mg/kg) causes a low in 

systolic blood pressure and heart rate. These results suggest that the 

aqueous extract of Hallea ledermannii can be used orally up to the 

5000 mg / kg dose without risk of toxicity and has chronotropic 

negative and hypotensive effects that could explain its use in traditional 

Gabonese medicine against high blood pressure. 
 

Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
"Soft" medicine know considerable success in many parts of Africa. Surveys reveal that 80 to 85% of developing 

countries use medicinal plants for public health care (Organisation Mondiale de la Santé, 2002). The recourse of 

medicinal plants know up to this day a craze that could be explained by several reasons: The return to supposed 

natural products without adverse effects unlike conventional medicines; difficulties in accessing pharmaceuticals 

and their increasing costs; the importance given to medicinal plants by the pharmaceutical industry. Despite the 

place of antihypertensive drug products on the market, high blood pressure constitute up to this day public health 

problem whole world and in particular in developing countries. Today, high blood pressure has become a major 
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cardiovascular risk factor representing a public health problem for African populations. In Gabon, the prevalence is 

about 25 to 30% (Kearney et al., 2004). The Gabonese flora it is full still several species of plants little or not 

studied, but endowed with true pharmacological properties, it is the case of Hallea ledermannii still called 

Mitragyna ciliata. This medicinal plant belongs to the family Rubiaceae. It is very present in marshy areas. It is rich 

in alkaloids (Burkill, 1997). Hallea ledermannii is a large tree can reach 20 to 35 meters tall with a diameter rarely 

reaching 0.8 to 1 meter, cylindrical, and without thickening at the base. Gabonese population uses this plant in the 

treatment of female infertility, for douching as a local antiseptic and bark decoction in association with other plant 

species is administered as an enema in painful menstruation (Raponda-Walker et Sillans, 1961; Gassita et al., 1982; 

Wagner, 1986). 

 

Material and Methods:- 
Plant material:- 

The trunk bark of Hallea ledermannii were harvested in Franceville, in the Province of Haut-Ogooué (South-Eastern 

of Gabon) in March 2014. Identification of the species was carried out at the Institute of Research in Tropical 

Ecology and deposited at the National Herbarium of National Center of Scientific and Technical Research 

(CENAREST) of Libreville (Gabon). The bark was dried at Laboratory of Natural Substances and Organometallic 

Synthesis (LASNSOM) at Department of Chemistry of the Faculty of Sciences of USTM (Franceville) protected 

from light and at ambient temperature (27-29 °C) during 5 weeks. The dry bark was crushed and preserved in bottles 

out of glass safe from the light and moisture for later analyses. 

 

Animal material:- 

The present study was carried out on male swiss albino mice aged 8 to 10 weeks and of weight including between 25 

and 30 g and wistar albino rats from 12 to 14 weeks and of weight including between 250 and 350 g. 

 

Alimentation and habitat of animals:- 

The animals were supplied by the pet shop of the Faculty of Health Sciences of the Marien Ngouabi University 

where they were raised under natural aeration and lighting conditions. They were fed by a standard alimentation in 

the form of croquettes and were drinking ad libitum with drinking water. 

 

Preparation of plant extract:- 

The total extracts were prepared from the dry powder of the plant material. 100 g of powder were set to macerate in 

1 L of solvent, respectively ethanol, water ethanol (500/500, v/v) and water, with magnetic stirring for 48 hours. The 

macerate was then filtered and then the solvent was evaporated to dryness under reduced pressure at 75 °C at help 

BÜCHI R-210 rotary evaporator. The extracts were concentrated and then kept in glass bottle for analysis. 

 

Preparation of the aqueous extract:- 

The aqueous extract was prepared by decoction from the dry powder of the plant material. 100 g of plant material 

powder were immersed in 1000 mL of distilled water. The mixture was heated with a hot plate with magnetic 

stirring for 30 minutes. After cooling, the extract was filtered and then the solvent was evaporated to dryness under 

reduced pressure at 75 °C at help BÜCHI R-210 rotary evaporator. 

 

Phytochemical screening:- 

The chemical characterization of the secondary metabolites contained in the plant extract was carried out according 

to the conventional methods described by Bouquet (1972). Thus, we carried out the tests of alkaloids (reactive of 

Dragendorff and Mayer), anthocyanins (HCl 20 %), anthraquinons (KOH 10 %), flavonoids (reaction to the 

cyanidin), triterpenoids (reaction of Liebermann-Bouchard), saponosids (foam index), gallic tannins and catechic 

tannins (ferric chloride, Stiany), reducing compounds (reagent of Fehling) and carotenoids. 

 

Phenolic content:- 

The total phenolic contents of the different extracts were determined by the method of Folin-Ciocalteu (Singleton et 

Rossi, 1965). A quantity of 200 µL of the extract is mixed with 1 mL reagent of Folin-Ciocalteu coldly prepared (10 

times diluted) and 0.8 mL sodium carbonate solution (7.5 %). The unit is incubated at ambient temperature during 

30 min and the reading is carried out against a white using a spectrophotometer with 765 nm. All analyses were 

done in triplicate and results (average of triplicate analysis) are expressed in milligrams equivalent of gallic acid per 

gram of dry vegetable matter. 
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Flavonoid content:- 

The content in flavonoids of the extracts was given by using the colorimetric method with aluminum chloride(Kim 

et al., 2003). A quantity of 100 µL of the extract was mixed with distilled water 0.4 mL and thereafter with 0.03 mL 

sodium nitrite solution (5 %). After 5 min, 0.02 mL aluminum chloridesolution (10 %) was added. One adds with 

the mixture 0.2 mL sodium carbonate solution (1 M) and 0.25 mL distilled water after 5 min with rest. The unit is 

agitated using a vortex and the absorbance was measured to 510 nm was recorded after 30 min of incubation. A 

standard calibration plot was generated using known concentration of quercetin. The results are expressed in 

milligrams equivalent of quercetin per gram of dry vegetable matter. 

 

Acute toxicity:- 

After three days of acclimatization in the laboratory, the mice were fasted for 4 hours before administration of the 

products without removing them from the water. Acute oral toxicity was assessed in accordance to the OECD 

Guideline n° 423 (2001). Five (5) batches of three (3) mice each were constituted and treated orally in the following 

manner: Control batches were treated at distilled water (0.5 mL/100 g) and the other batches treated at aqueous 

extract of Hallea ledermannii at the respective doses of 50, 300, 2000 and 5000 mg/kg. After administration of the 

products, each mouse was placed in an individual cage for ½, 1, 2, 3 and 4 h observations on spontaneous motricity, 

aggressiveness, responses to external stimuli, Stools, ptosis, piloerection, convulsions. Batch mortality was assessed 

within 48 hours of product administration. The body weight of each animal as well as food consumption were 

recorded every other day for 14 days (OECD, 2001). 

 

Evaluation of cardiovascular effects:- 

Anesthesia of the animal and catheterization of the femoral vein and the carotid artery:- 

The general anesthesia of the rats was carried out by intra-peritoneal injection of urethane 15 % at 1.5g/kg at the rate 

of 1 mL/100 g of rat body weight (Dimo et al., 2003). The anesthetized animal was fixed in dorsal decubitus, by 

means of pins planted on these legs on a cork board. The femoral vein and then the carotid artery were exposed and 

then catheterized, respectively, using fine polyethylene catheters attached to a syringe and introcan 24 G catheters as 

described by Etou Ossibi and al (2010). The 10 % heparinized NaCl (0.9 %) solution was injected at a rate of 0.1 

mL/100 g by the femoral vein to prevent blood coagulation. When the clamp is removed, the blood engulfs into the 

catheter Introcan 24 G and transducer of type Biopac Student Lab MP 36 transmits the variations of the blood 

pressure at recorder of the same type that converts the waves into traces (records Blood pressure and heart rate) that 

can be viewed on the computer screen and whose values are read directly (Nguelefact, 2008). 

 

Administration of the aqueous extract of Hallea ledermannii:- 

After a period (about 30 min) of blood pressure stabilization, a physiologic solution of NaCl (0.9 %) and the aqueous 

Hallea ledermannii extract (10, 20 and 30 mg/kg) were administered to the normotensive rats (n = 5) at a rate of 0.1 

mL/100 g.After administration of the products, their effects on systolic blood pressure and heart rate were observed 

for 30 minutes. 

 

Statistical Analysis:- 
The results were analyzed at help of the Excel and expressed as mean ± ESM. Analysis of variance (ANOVA) was 

done for batch comparison. The difference between the batches was significant at least at the p <0.05 threshold. 

 

Results:- 
Phytochemical screening:- 

The phytochemical screening was carried out from the total extracts to identify the main chemical groups present in 

the plant. Due to the results obtained, shown in table 1, it appears that the total extracts of Hallea ledermannii 

contain flavonoids, terpenoids, saponosides, cathechic and gallic tannins, anthraquinones, anthocyanins, alkaloids 

and reducing compounds. These plant extracts tested do not contain carotenoids. 

 

Totals phenolic and flavonoid Contents:- 

The results of the quantitative analysis of the total phenols and flavonoids are reported in table 2. The total phenol 

contents of the extracts are expressed in milligrams equivalent of gallic acid per gram of dry plant material (standard 

equation of the calibration curve: Y = 0.0004X + 0.0053, R2 = 0.9929) and those of total flavonoids are expressed in 

milligrams quercetin equivalent per gram of dry plant material (standard equation of the calibration curve: Y = 

0.0005X + 0.0044, R2 = 0.9963). The polar extracts of Hallea ledermannii present low totals phenol and flavonoid 
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contents. Water-ethanol extract has the highest total phenol content (3.55675 ± 0.083 mg GAE/g of drug) and the 

total ethanolic extract in total flavonoids (1.2272 ± 0.197 mg Q E/g of drug). 

 

Acute toxicity:- 

The aqueous extract of Hallea ledermannii (50, 300, 2000 and 5000 mg/kg) does not modify spontaneous motility, 

reactions to external stimuli, stool condition, nor does it provoke aggressiveness, ptosis, piloérection, convulsions of 

mice. No mortality of mice was noted at the doses studied. The LD50 is greater than 5000 mg/kg. Regarding the 

weight evolution, the results obtained show that the mice which received the aqueous extract of Hallea ledermannii 

gain weight compared to the control mice (distilled water). The weight gain of the mice is greater with the dose of 

300 mg/kg (figure 1). The results of figure 2 show that the food intake in the mice treated with the aqueous extract 

of Hallea ledermannii at the different doses studied is greater compared to that of the control mice having received 

distilled water at 0.5 mL/100 g. 

 

Effects of the aqueous extract of Hallea ledermannii on cardiovascular parameters:- 

Intravenous administration of the aqueous extract of Hallea ledermannii (10, 20 and 30 mg/kg) causes a significant 

immediate decrease in systolic blood pressure respectively of 12.83 ± 1.33 (p <0.05); 21.86 ± 1.86 (p <0.01) and 

27.37 ± 1.71 % (p <0.01) followed by rising and then permanently relapsing below the initial values from the 10th 

minute (figure 3). At these doses, significant decreases in heart rate are respectively 4.97 ± 1.63 (P> 0.05); 7.28 ± 

1.17 (p <0.05) and 12.78 ± 1.93 % (p <0.01). In rats treated with the NaCl (0.9 %) physiological solution, immediate 

decreases in systolic blood pressure (SBP) and cardiac frequency (CF) are not observed (Figure 4). 

Table 1:-Phytochemical screening of total extracts of Hallea ledermannii 

Chemical groups Hallea ledermannii 

Alkaloids ++ 

Anthocyanins +++ 

Anthraquinones +++ 

Flavonoids ++ 

Terpenoids +++ 

Saponosids +++ 

Cathechics tannins + 

Gallics tannins ++ 

Reducing compounds +++ 

Carotenoids - 

+++ = Very abundant; ++ = Abundant; + = not abundant; - = Not detected 

 

Table 2:- Total phenolic content (TPC) and Total flavonoid content (TFC). 

Extracts Yields (%) TPC (mg GAE/g of drug) TFC (mg QE/g of drug) 

EE de Hallea l. 6.545 2.78675 ± 0,110 1.2272 ± 0,197 

EHE de Hallea l. 13.245 3.55675 ± 0,083 0.7232 ± 0,187 

EA de Hallea l. 7.172 3.27425 ± 0,101 0.8072 ± 0,129 

Hallea l. = Hallea ledermannii; EE = Ethanol extract; EHE = Water-ethanol extract; 

EA = Aqueous extract; All measurements were reproduced three times. 
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Figure 1:- Effects of the aqueous extract of Hallea ledermannii on the weight evolution of mice.Each point 

represents the mean ± ESM, with n = 3. * p <0.05, ** p <0.01 and *** p <0.001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:- Effects of aqueous extract of Hallea ledermannii on the feed intake of miceEach value is a mean ± ESM, 

with n = 3. 
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Figure 3:- Effects of the aqueous extract of Hallea ledermannii on systolic blood pressure in NTR. Each point 

represents the mean ± ESM, with n = 5. * p <0.05 and ** p <0.001 significant difference from the initial value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:- Effects of Hallea ledermannii aqueous extract on heart rate in NTR. Each point represents the mean ± 

ESM, with n = 5. * p <0.05 and ** p <0.001 significant difference from the initial value. 
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Discussion:- 
Phytochemical Screening:- 

Eight chemical families have been identified: alkaloids, anthocyanins, anthraquinones, flavonoids, terpenoids, 

saponosides, tannins and reducing compounds. The test carried out on the carotenoids was negative. Hallea 

ledermannii is therefore a medicinal plant rich in secondary metabolites. These results are in agreement with those 

obtained by Mibindzou (2004) and Souleymane (2004) on the bark of Hallea ledermannii, harvested respectively in 

Libreville (in the South of Gabon) and in the Region of Abidjan (Côte d'Ivoire). On the other hand, BIDIE et al 

(2011) mentioned the total absence of gallic tannins in the methanol extract of the Hallea ledermannii bark 

harvested in the central western forest region in the Issia department of Côte d'Ivoire. This difference in chemical 

composition could be explained by the environment, geographical origin and harvest period, drying time, climate, 

parasites and extraction method (Svoboda and Hampson, 1999). 

 

Totals phenolic and flavonoid contents:- 

The results of the quantitative study show that the polar extracts of Hallea ledermannii have of the low contents of 

total phenols and total flavonoids. Water-ethanol and ethanol extracts have the highest contents respectively of total 

phenols and flavonoids. These results are different from those obtained by Adeleke et al (2012), on Hallea 

ledermannii leaves harvested in Nigeria, with a high total phenol content (88 mg GAE/ g of drug). This difference is 

probably due to various conditions especially plant maturity, environment, organ used, place of harvest, drying time, 

extraction method, climatic and environmental parameters (Svoboda And Hampson, 1999). 

 

Acute toxicity of aqueous extract of Hallea ledermannii:- 

The study of acute oral toxicity shows that the aqueous extract of Hallea ledermannii does not modify the behavior 

or the general state of the mice. Also, this extract does not cause the death of the mice up to the dose of 5000 mg/kg. 

The aqueous extract of Hallea ledermannii is well tolerated and according to the System of Classification 

harmonized globally (GHS), the LD50 of this extract would be greater than 5000 mg/kg (OECD, 1998). Moreover, 

the results of the present study show that this extract causes an increase in the body weight of the mice and their feed 

intake compared to the controls (distilled water). The increase in food intake could be due to the stimulation of 

appetite by this extract. The weight gain of the mice which received the aqueous extract of Hallea ledermannii could 

be explained by their high food consumption.Indeed, it is reported that weight gain is proportional to food 

consumption (Guyton, 1989). 

 

Effects of the aqueous extract of Hallea ledermannii on cardiovascular parameters:- 

The aqueous extract of Hallea ledermannii causes immediate decreases in systolic blood pressure (SBP) and heart 

rate (HR) in normotensive rats. This extract therefore causes hypotension and a negative chronotropic effect. The 

negative chronotropic effect could in part explain the observed hypotensive effect of this extract. Indeed, it has been 

shown that the decrease in heart rate following the administration of plant extracts would be the cause of the drop in 

blood pressure (Etou Ossibi and al., 2010, 2014 and 2016). The rapid rise in systolic blood pressure could be 

explained by a reflex phenomenon consecutive the increase in the discharge of catecholamines (Guyton, 1989). 

Moreover, the presence of flavonoids, tannins and alkaloids in this plant could also explain the hypotensive activity 

of this extract (Souleymane, 2004; Bruneton, 1999). Previous studies have shown the vasculo-protective and 

vasodilating effects of polyphenols (flavonoids and tannins); effects involved in decrease blood pressure (Martin and 

Andriantsitohaina, 2002; Falleh and al., 2008; Xu and al., 2007). 

 

Conclusion:- 
Hallea ledermannii is a medicinal plant rich in secondary metabolites and well tolerated in mice with an LD50 

greater than 5000 mg/kg. It is therefore relatively non-toxic and therefore can constitute a good drug for 

pharmacological studies. The abundance of phenolic compounds this plant, reputed as vasodilators, could justify its 

use in traditional Gabonese medicine in the treatment of high blood pressure. These preliminary results could be 

very useful in the search for new active medications capable of effectively fighting cardiovascular diseases.  

Subsequent analyzes will enable to highlight the molecules responsible for this hypotensive activity and study their 

action mechanisms. 
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