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Abstract

Objective: The study conducted aimed at contributing to the assessment of the acute oral toxicity of the total aqueous extract of the dry
bark of the trunk of Albizia ferruginea (Mimosaceae) (Guill. & Perr.) Benth in Wistar albino rats.

Material and methods: The acute oral toxicity of the total aqueous extract of the dry bark of the trunk of Albizia ferruginea was
assessed according to OECD Guideline 420 on 15 male Wistar albino rats. After 12 h of fasting, they were divided into 3 groups of 5 rats
each as follows: a control group receiving distilled water (10 mL/kg); two test groups each receiving a single dose of the total aqueous
extract of the dry bark of the trunk of Albizia ferruginea (2000 mg/kg and 5000 mg/kg respectively). The behavioral reactions were
observed for 4 hours and the rats were left under observation for 14 days to determine possible cases of death, weight development,
water and food intake and the relative weight of various vital organs.

Results: Oral administration of a single dose of 2000 mg/kg or 5000 mg/kg of the total aqueous extract of the dry bark of the trunk of
Albizia ferruginea to rats did not cause any significant change in rat behavior or death. The LDs, was therefore estimated to be greater
than 5000 mg/kg. At each of the above doses, there was no change in weight development, water and food intake and the relative weight
of the different organs (liver, lungs and kidneys) during the 14 days of the experiment.

Conclusion: The study showed that the total aqueous extract of the dry bark of the trunk of Albizia ferruginea has an LDs, greater than
5000 mg/kg body weight and may be devoid of toxic effects. It would therefore be favorable for the production of an improved
traditional drug after preclinical and clinical trials.
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I. INTRODUCTION

Toxicity is the set of harmful effects caused by a substance introduced into a living organism at a single relatively high dose or
at long-repeated small doses [1]. Its study is the set of pharmacological tests, which determine the degree or the harmfulness of
the latter in order to regulate its use. The action of a toxic substance is evaluated according to several parameters including its
mode of administration (oral, intravenous, intraperitoneal), the dose administered, the observed mortality rate, weight change,
histology of certain organs etc. [2]. Plants are a valuable source of natural products for therapeutic purposes [3]. Their use grew
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rapidly and has become very popular. Indeed, the World Health Organization (WHO) has found that about 80% of the developing
countries’ populations are handicapped to affording pharmaceutical drugs; rely on traditional medicines, mainly from plants, to
sustain their primary health care needs ([4],[5]). Traditional systems of medicine are popular in developing countries with up to
80% of the population relying on traditional medicines or folk remedies for their primary health care needs [6]. Medicinal plants
can therefore constitute important resources for new substances with therapeutic potential and at lower costs. The traditional use
of any plant for medicinal purposes requires safety guarantees for the treatment of that plant.

A. ferruginea is a species of plant in the Mimosaceae family [7], found in Angola, Benin, Cameroon, Republic of Congo, Nigeria,
Senegal, Togo, Uganda among others [8]. This species threatened by deforestation is widespread in west and central Africa [9]. It
is called ‘Evouvous’ by the Ewondo tribe in the Central region of Cameroon. It is also called ’Ugeehu’’ in Abakaliki dialect of
Ebonyi State, Nigeria [10]. Traditionally, in the Centre, Littoral and Southern regions of Cameroon, the stem bark of A.
ferruginea are used to treat diarrhea, rheumatism, abdominal and dental pain, headache, bronchitis, dysentery, hemorrhoids and to
relieve inflammatory pain due to fever [11]. In Central Africa, a juice made from the leaves of A. ferruginea is used as an
emollient to soothe rashes, swelling, boils and carbuncles, the leaves are used to treat malaria [12]. A leaf decoction is used as a
lotion or as a vapor inhalation against fever, headaches and toothaches [13]. Previous pharmacological studies carried out on the
plant have shown that the ethanolic extract of the leaves of A. ferruginea corrects anemia [14] and the aqueous extract of the dry
bark of the trunk of A. ferruginea was able to reduce inflammation, pain and pyrexia [15]. There is almost no information on the
harmlessness of this plant. The main objective of this study was to assess the acute toxicity of the total aqueous extract of the dry
bark of the trunk of A. ferruginea.

II. MATERIALS AND METHODS
2.1 Collection and Extraction of Plant Materials

The stem barks of A. ferruginea were harvested from Angallé village in the South Region of Cameroon. The plant materials
were identified by Dr Barthélémy TCHIENGUE of the National Herbarium of Cameroon, where a voucher specimen of the plant
was deposited under the number 49871. Fresh stem barks were air-dried and reduced to a fine powder. The powder (500 g) was
macerated with 2.5 L of distilled water for 24 hours. The mixture was filtered with Whatman N°3 filter paper, concentrated under
reduced pressure and lyophilized at 50°C for 48 hours. A dark brown solid (84 g) representing the stem barks aqueous extract of
A. ferruginea was obtained (yield of 16.8%).

2.2 Qualitative and quantitative phytochemical analysis

The qualitative phytochemical investigations of the stem bark aqueous extract of A. ferruginea were performed for alkaloids,
flavonoids, saponins, phenols, steroids, glycosides and tannins, by our research team ([16],[17]) using standard methods
previously described ([18], [19]).

2.3 Experimental Animals

Male albino Wistar rats (200-250 g) were obtained from the animal house unit of the Faculty of Science of the University of
Yaounde I, Cameroon. They were maintained under standard environmental conditions with a dark and light circle of 12/12h.
They were fed with standard commercial diet and water was provided ad libitum. The experimental protocol was in conformity
with guidelines of the Cameroon National Ethical Committee on the use of laboratory animals for scientific research (CEEC
Council 86/609).

2.4 Acute oral toxicity test of the total aqueous extract of the dry bark of Albizia ferruginea

The acute oral toxicity test of the total aqueous extract of the dry bark of A. ferruginea was evaluated according to OECD
Guideline 420 on 15 male Wistar albino rats over a period of 14 days. After 12 h of fasting, they were divided into 3 groups of 5
rats as follows: a control group receiving distilled water (10 mL/kg); two test groups each receiving a single dose of the total
aqueous extract of the dry bark of A. ferruginea (2000 mg/kg and 5000 mg/kg respectively). Behavioral reactions were observed
for 4 h and the rats were left under observation for 14 days to determine possible cases of death. Observations focused on
symptomatic disturbances seen with the naked eye, including changes in the skin, hair, eyes and mucous membranes. Attention
was also paid to manifestations of tremor, convulsion, salivation, diarrhea, lethargy, sleep and coma [20]. The mortality rate was
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determined after 24 hours and then during the 14 days of observations. The weight variations compared to the 1st day were
expressed as a percentages (%) according to the following formula:

Pj - Pjo
Pjo

% P = weight percentage
PdO0 = body weight on the 1¥ day
Pd = body weight on day d

During the experimentation period (14 days), parameters such as water and food consumption, and weight change were noted
every two days. On day 14, the animals were fasted again. On day 15, the animals were sacrificed by decapitation and the gross
appearance of the liver, heart, kidneys, lungs, spleen and digestive tract was assessed. The relative weight of the organs removed
was evaluated.

2.5. Statistical Analysis

All the results were expressed as Mean + SEM. The data were statistically analysed by one-way ANOVA, followed by
Dunnett’s test using Graph pad prism (5.03) software. P values less than 0.05 were considered statistically significant.

III. RESULTS
3.1. Effects of total aqueous extract of dry bark of Albizia ferruginea on the behavioral reactions and morbidity rate

Oral administration of a single 2000 mg/kg dose of the total aqueous extract of the dry bark of A. ferruginea to rats did not
cause significant changes in behavior in treated rats compared to control rats. At a dose of 5000 g/kg, a decrease in locomotion
was observed (Table 1). No deaths were observed at doses of 2000 and 5000 mg/kg. The LDs, of the aqueous extract of the dry
bark was therefore estimated to be greater than 5000 mg/kg according to the general and harmonized system (GHS) of the OECD.

Table 1: Effects of the total aqueous extract of the dry bark of Albizia ferruginea on the behavioral reactions of rats during acute

toxicity
Rats
Observations
Controls 2000 mg/kg 5000 mg/kg
Salivation A A A
Appearance of faeces G G G
Coat appearance N N N
Locomotion N N D
Sleep A A A
Coma A A A

A= Absent; D=Diminished; G: Granular; N=Normal. n= 5.
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3.2 Effects of the total aqueous extract of the dry bark of Albizia ferruginea on food and water consumption

The total aqueous extract of the dry bark of A. ferruginea at doses of 2000 mg/kg or 5000 mg/kg did not induce a significant
change in food and water consumption in the treated rats compared to the control rats (Table 2).

Table 2: Effects of the total aqueous extract of the dry bark of Albizia ferruginea on food and water consumption during acute

toxicity
Temps (Week) Control 2000 mg/kg 5000 mg/kg

1 24.4+£1.5 27.5+2.1 28.6£1.1
Water intake (mL/rat/day)

2 31.4+2.0 33.9+2.0 39.1+2.8

1 34.7+£3.3 32.6+3.9 36.7+2.9
Foot intake (g/rat /day)

2 40.6£1.6 39.7+1.6 38.3+1.6

Values represent means £ ESM

3.3 Effects of the total aqueous extract of the dry bark of Albizia ferruginea on the weight development of rats

No significant modification was observed in the evolution of weight during the 14 years of the experiment following the
administration of the single dose of 2000 mg/kg or 5000 mg/kg of the total aqueous extract of the dry bark of A. ferruginea in
treated rats compared to controls rats.
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Figure 1: Effects of the total aqueous extract of the dry bark of Albizia ferruginea on the weight development of rats during acute
toxicity.

Each point represents the mean weight + ESM, n = 5; Each bar represents the standard deviation of the mean of 5 animals per
group. AF = aqueous extract of Albizia ferruginea, AF 2 = dose of 2000 mg/kg and AF 5 = dose of 5000 mg/kg.
3.4 Effects of total aqueous extract of Albizia ferruginea on the relative weight of detoxification organs

At the end of the experimental period (14 days), the relative weight of the different organs (liver, lungs and kidneys) did not
vary significantly following the administration of the single dose of 2000 mg/kg or 5000 mg/kg of the total aqueous extract of the
dry bark of A. ferruginea in the treated rats compared with the control rats (Figure 2).
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Figure 2: Effects of total aqueous extract of Albizia ferruginea on the relative weight of detoxification organs during acute
toxicity.

Each column represents the mean weight £ ESM, n = 5; Each bar represents the standard deviation of the mean of 5 animals per
group. AF = total aqueous extract of Albizia ferruginea, AF 2 = dose of 2000 mg/kg and AF 5 = dose of 5000 mg/kg.

IV. DISCUSSION

The acute toxicity test evaluates the adverse effects that occur within a short period of time after administration of a single
dose of a test substance. It is performed primarily on rodents and usually early in the development of a new product to provide
information on its potential toxicity [21]. The acute oral toxicity study of the total aqueous extract of the dry bark of A. ferruginea
in rats at a single dose of 2000 mg/kg or 5000 mg/kg showed an absence of mortality in rats after the 14 days of observation. This
implies estimating that the LDs is greater than 5000 mg/kg of body weight. These results corroborate those of Sarkiyayi et al.
who estimated the LDs, of the ethanoic extract of the leaves of A. ferruginea to be greater than 5000 mg/kg [22]. According to the
globally harmonized classification system of the OECD [20], the total aqueous extract of the dry bark of A. ferruginea can be
classified in category 5 and considered as an oral non-toxic substance. This same method was used in 2007 by Adeneye and
Agbaje, who showed that the LDs, of the aqueous extract of Cymbopogon citratus (Poaceae) is greater than 5000 mg/kg body
weight [23]. Koné and collaborators in 2009 by the same method, showed that the LDs of the total aqueous extract of Sacoglottis
gabonensis is greater than 5000 mg/kg body weight [24]; as well as Lebri and colleagues, who in 2015 showed that the LDs, of
the total aqueous extract of the leaves of Abrus precatorius Linn (Fabaceae) taken orally in rats is greater than 5000 mg/kg body
weight. The change in body weight is an important index for the assessment of toxicity [25]. The administration of a single dose
of the total aqueous extract of the dry bark of A. ferruginea (2000 mg/kg or 5000 mg/kg) did not induce a noticeable change in
behavior, neither did it cause significant changes in food consumption and water and weight changes in rats at the end of the
experimental period (14 days). Macroscopic pathological examinations of the liver, lungs and kidneys of the treated groups
showed no major visual differences in terms of size, shape, color and texture compared to the control group.

V. CONCLUSION

This study showed that the total aqueous extract of the dry bark of Albizia ferruginea is non-toxic at doses tested orally in
Wistar rats. The LDs, is estimated to be greater than 5000 mg/kg body weight. These results would be in favor of its safety by the
oral route in the traditional treatment of certain diseases. However, other work such as the in-depth research of the effect of this
extract on certain target organs (liver, kidney, heart), by assaying serum biochemical parameters in subacute or chronic oral
toxicity deserves attention and need to be conducted in order to conclude on its non-toxic nature. Scientific evaluation of
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traditional plants and their method of use in disease management can enable their integration into the formal health system in
Africa and other developing countries.
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