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Abstract 
Bridelia micrantha, commonly known as coastal golden leaf, is a member of 
the family Phyllanthaceae. In preliminary studies nine fractions, named F1 - 
F9, were obtained by fractionating the crude methanol extract of the stem 
bark of Bridelia micrantha using column chromatographic techniques. The 
fraction F6 was the most active when tested for antibacterial activity. Thus, 
toxicity of this fraction was investigated for further use. The present study 
evaluated the acute and sub-chronic toxicity of the crude methanolic bark ex-
tract of Bridelia micrantha and its fraction. The acute toxicity was carried out 
according to the experimental protocol of Organization for Economic Co- 
operation and Development (OECD). The plant extract or the fraction F6 was 
administered orally to female mice at a single dose of 2000 mg/kg and the 
animals were observed for any behavioral changes or mortality for 14 days. In 
the sub-chronic toxicity study, the extract and fraction were administered 
orally at 200, 400 and 800 mg/kg bw/day for 28 days to healthy Wistar rats. 
The general behavior and body weight of the rats were recorded daily. At the 
end of the experimental period, hematological and biochemical analyses, 
changes in vital organ weight (liver, lung, heart, spleen and kidney), and his-
topathological examination of the liver and kidney were performed. No mor-
tality or adverse effects were noted at the 2000 mg/kg dose during the oral 
acute toxicity test. In the sub-chronic study, the crude methanolic bark ex-
tract of Bridelia micrantha and the fraction F6 induced no mortality or treat-
ment-related adverse effects on body weight, general behavior, relative organ 
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weights, hematological and biochemical parameters. Histopathological ex-
amination of the liver and kidney showed normal architecture suggesting no 
morphological alterations. In conclusion, the oral administration of the crude 
methanolic bark extract of Bridelia micrantha and the fraction F6 for 28 days 
at a dosage of up to 800 mg/kg did not induce toxicological damage in rats. 
From acute toxicity study, the median lethal dose (LD50) of the crude metha-
nolic bark extract of Bridelia micrantha and the fraction F6 was estimated to 
be more than 2000 mg/kg. 
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1. Introduction 

The use of medicinal plants is on the rise worldwide, because of the enormous 
expansion of traditional medicine and a growing curiosity in herbal therapies. 
Plants are used in treatment to preserve and improve physical, emotional, and 
moral fitness or to cure particular diseases and disorders [1]. According to the 
World Health Organization (WHO), up to 80% of the world’s population uses 
medicinal plants for their primary health care. This is sometimes the only af-
fordable and accessible source of care, especially for the poorest patients [2]. 
There are many types of plants in Africa in general and Cameroon in particular, 
used in traditional medicine to treat diseases of various origins [3]. However, 
despite the importance of the medicinal plant sector for the national and region-
al economy, their exploitation is carried out under artisanal conditions [4]. Most 
herbalists do not indicate the protocol usage that goes with their products; they 
also do not know the side effects and the toxicity of the plants used. Therefore, 
in-depth scientific studies on the benefits and risks of these plants could allow 
their efficient use to prevent producing adverse effects on the population’s health 
[5]. 

Bridelia micrantha, commonly known as the coastal golden leaf, is a member 
of the family Phyllanthaceae [6]. It is a plant widely used across Africa and in 
Cameroon. Ethnobotanical knowledge reveals that a decoction of the bark of the 
trunk is generally used in Cameroon against several ailments such as amoebic 
dysentery, cough, eye pain, diarrhoea, gastric ulcers, infertility [7]. Previous 
studies on this plant showed anti-cancer [8], antidiabetic [9], antidiarrheal, an-
tiplasmodial, antioxidant properties [10]. In precedent studies, we confirmed 
the antibacterial activity of the stem bark methanol extract of this plant [11]. 
They revealed a significant increase of this activity achieved with an active frac-
tion F6 following a partition of this methanol extract and column chromatogra-
phy on silica gel of the dichloromethane (DCM) portion [11]. HPLC chemical 
analysis of the fraction F6 highlighted the presence of almost 180 identified 
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compounds from various secondary metabolites, including alkaloids, flavonoids, 
phenols, quinones, steroids and terpenoids [12]. Thus, further studies are neces-
sary to continue exploring the antimicrobial effect of this stem bark methanol 
extract and its fraction. Hence, assessing their toxicity profiles is crucial; toxicity 
studies concerning B. micrantha extracts are still scarce, and most results are 
preliminary [13]. This study investigated the acute and subacute toxicity of the 
stem bark methanol extract of B. micrantha and the F6 fraction. 

2. Materials and Methods 
2.1. Plant Material 

Fresh barks of B. micrantha used in this experiment were collected in January 
2017 in the Centre Region of Cameroon at Mount Kalla. The plant was identified 
at the Cameroon National Herbarium, where a voucher specimen N˚ 5714 HNC 
(YA) was deposited. 

2.2. Experimental Animals 

Female and non-pregnant mice (Mus musculus nulliparous strain, 8 - 12 weeks 
old and 12 - 30 g) were used for the acute toxicity test, according to the Organi-
zation for Economic Cooperation and Development [14]. Nulliparous and 
non-pregnant adult rats (Wistar albino strain, 8 - 10 weeks and 100 - 180 g) were 
used for sub-chronic toxicity tests. Animals were obtained from the Animal Bi-
ology Laboratory, University of Yaoundé I. They were placed in plastic cages 
under normal laboratory conditions (12 hours light/dark cycle, 25˚C ± 2˚C) for 
an acclimatization period of 7 days before the experiments. They received daily a 
standard food ration and water. Experiments were conducted according to in-
ternationally accepted guidelines for evaluating the safety and efficacy of herbal 
medicines [15]. 

2.3. Plant Extraction 

Bridelia micrantha barks were collected and dried for 21 days under shade and 
ground into powder. The powdered plant material (2.5 kg) was soaked in 10 L of 
methanol for 3 days. The mixture was filtered using a Whatman No.1 filter pa-
per, and the residue was re-extracted four times as previously described. The to-
tal methanol extract was concentrated using a rotatory evaporator (Heidolph). 
The extract was dried in an oven (VENTI-Line) at 45˚C for 24 h. 

2.4. Fractionation of the Crude Extract 

The extract (600 g) was dissolved in a mixture of methanol (2 L), distilled water 
(1 L) and dichloromethane (DCM) (2 L). The DCM phase and the methanol/water 
phase were separated. Each phase was concentrated using a rotatory evaporator. 
The DCM phase (150 g) was chromatographed through a silica gel (250 - 300 
Mesh) as described previously [11]. Nine fractions labelled F1 to F9 were ob-
tained. The fraction F6 (24 g) was used in this study. 
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2.5. Acute Oral Toxicity 

The acute toxicity study was conducted according to OECD guidelines No. 425 
[14]. Eighteen mice were divided into three groups of six animals each. They 
were fasted for 4 h and then weighed before the experiment. Control group re-
ceived only distilled water (10 ml/kg), while experimental groups received the 
B. micrantha methanol extract solution and fraction F6 solution, prepared in 
distilled water at a single dose of 2000 mg/kg body weight (bw). Animals re-
ceived substances by gavage using a probe. All animals were observed for the 
first 3 h for toxicity signs (pain sensitivity after tail nipping, noise sensitivity af-
ter metal shock, tail condition, stool appearance, mobility and tremors). After 
this time, animals were supplied with food and water, and then observed for 14 
days. During this period, animal weights were recorded once per week. 

2.6. Sub-Chronic Oral Toxicity Study 
2.6.1. Experimental Design 
This study was conducted according to OECD [15]. Thirty-five rats were divided 
into seven groups of 5 animals. Group 1 (control) received distilled water. 
Groups 2, 3, and 4 received the extract at 200, 400 and 800 mg/kg bw respective-
ly; also groups 5, 6 and 7 received fraction F6 at 200, 400 and 800 mg/kg doses. 
The administration was once daily over 28 days by gavage. During the experi-
ment, body weight was noted once every two days, and toxicity signs of the indi-
vidual animals or in the community were observed every week (mobility, tre-
mor, social interaction and sensitivity to noise). 

On day 28, all animals were subjected to a 24-hour food and water fast. Ani-
mals were then weighed, anesthetized intraperitoneally with ketamine (50 
mg/kg) and sacrificed. Blood was collected in EDTA and dry tubes by cardiac 
puncture. The blood contained in EDTA tubes was transported to the hospital 
for the complete blood count, while the blood contained in dry tubes was left to 
rest for 6 hours and then centrifuged at 3000 rpm for 15 min. The serum was 
collected and stored at −80˚C to determine biochemical toxicity parameters. 

Animals were dissected and vital organs such as liver, heart, kidneys, lungs, 
spleen, and uterus were removed. These organs were degreased, rinsed in a 0.9% 
NaCl solution and drained. Each organ was weighed and the organ relative 
weight compared to fasted animal weight was calculated. Organs were then pre-
served in a 0.9% Formalin-NaCl solution to produce histological sections. 

2.6.2. Blood Analysis 
Hematological parameters such as white blood cell (WBC) count, red blood cell 
(RBC) count, platelet (PLT) count, hematocrit (HCT), hemoglobin (HGB), 
mean corpuscular volume (MCV), mean cell hemoglobin (MCH) and mean 
corpuscular hemoglobin concentration (MCHC) were determined using an au-
tomatic analyzer (System H1, Bayer Diagnostics). The serum was analyzed for 
total protein, total cholesterol, HDL cholesterol, creatinine, urea, triglycerides, 
glucose, and alanine transaminase (ALT)/aspartate aminotransferase (AST) ac-
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tivities using specific commercial diagnostic kits (Fortress Diagnostics, London, 
UK). 

2.6.3. Histopathological Analysis 
Kidney and liver samples were preserved in 0.9% Formalin-NaCl solution and 
processed by conventional techniques. Before microscopic examination, Paraffin 
sections (5 μm thick) were stained with hematoxylin and eosin. 

2.6.4. Ethical Considerations 
Experimental protocols used in this study strictly aligned with the international-
ly accepted standard ethical guidelines for laboratory animal use and care as de-
scribed in the European Community guidelines, EEC Directive 86/609/EEC of 
the 24th November 1986 [16]. This study was approved by the Institutional Ani-
mal Ethics Committee (Registration No. 778/PO/a/03/CPCSEA; 03.09.). 

2.6.5. Statistical Analysis 
Data were statistically analyzed using SPSS software 16.0. Quantitative data were 
expressed as mean ± SD. One-way ANOVA followed by Newman-Keuls post 
hoc test was used for multiple comparisons, and the values of p < 0.05 were con-
sidered statistically significant. 

3. Results 
3.1. Acute Oral Toxicity 

The acute toxicity test using an oral limit dose of 2000 mg/kg of either the crude 
methanolic bark extract of Bridelia micrantha or the F6 fraction caused no ad-
verse reactions or death in mice throughout the 14 days study period. Therefore, 
the oral LD50 of the extract and the F6 fraction is considered greater than 2000 
mg/kg in mice. 

3.2. Sub-Chronic Oral Toxicity 
3.2.1. Weight Gain 
The extract or the F6 fraction did not significantly affect the animals’ food intake. 
Moreover, the animal weight generally increased over time (Figure 1). 

3.2.2. Relative Organ Weights 
No significant changes in organ weight (liver, kidney, heart, and spleen) were 
observed between the treated and control rats after oral administration of the 
crude methanolic bark extract of Bridelia micrantha or fraction F6 over 28 days 
(Table 1). 

3.2.3. Biochemical Parameters 
The effects of administration of B. micrantha and fraction F6 after 28 days on 
plasma biochemical parameters in experimental rats were presented in Table 2. 
No significant difference (p > 0.05) was found in albumin, total protein, uric ac-
id, and HDL-cholesterol levels. No significant difference (p > 0.05) was noted in  
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Figure 1. (a) Evolution of the animals’ weight during 28 days of administration of the crude methanolic bark extract of Bridelia 
micrantha; (b) Evolution of the animals’ weight during 28 days of administration of the fraction F6. 
 
Table 1. Relative organ weights after 28 days of oral administration in female rats according to doses of the crude methanolic bark 
extract of Bridelia micrantha or fraction F6 

 
Dose 

(mg/kg) 

Relative organ weights (g/100g bw) 

Heart Liver Lungs Spleen Kidney Uterus 

Em 

0 068 ± 0.02 5.38 ± 0.01 1.52 ± 0.17 0.97 ± 0.09 1.23 ± 0.03 0.46 ± 0.01 

200 0.62 ± 0.03 5.34 ± 0.28 1.46 ± 0.21 1.03 ± 0.14 1.19 ± 0.03 0.44 ± 0.04 

400 0.63 ± 0.04 5.26 ± 0.25 1.43 ± 0.12 0.99 ± 0.11 1.18 ± 0.09 0.42 ± 0.04 

800 0.63 ± 0.03 5.15 ± 0.22 1.44 ± 0.05 0.94 ± 0.07 1.19 ± 0.04 0.42 ± 0.05 

F6 

0 0.68 ± 0.02 5.38 ± 0.01 1.52 ± 0.17 0.97 ± 0.09 1.23 ± 0.03 0.46 ± 0.01 

200 0.65 ± 0.04 5.23 ± 0.33 1.49 ± 0.18 1.00 ± 0.08 1.21 ± 0.07 0.43 ± 0.03 

400 0.62 ± 0.04 5.00 ± 0.37 1.46 ± 0.06 1.01 ± 0.11 1.15 ± 0.13 0.41 ± 0.04 

800 0.67 ± 0.02 5.28 ± 0.03 1.51 ± 0.14 1.00 ± 0.04 1.21 ± 0.02 0.40 ± 0.03 

Data are expressed as mean ± SD, n = 5. No statistically significant difference was observed between the test and control groups. 
Em: crude methanolic bark extract of Bridelia micrantha; F6: fraction F6. 
 
Table 2. Biochemical parameters in experimental animals after 28 days of oral administration in female rats according to doses of 
the crude methanolic bark extract of Bridelia micrantha or F6 fraction. 

 
Dose 

(mg/kg) 
ALT 
(U/L) 

AST 
(U/L) 

Total 
proteins 
(mg/dl) 

Albumin 
(g/l) 

Creatinine 
(mg/dl) 

Uric 
acid 

(mg/dl) 

Glucose 
(mg/dl) 

Total 
cholesterol 

(mg/dl) 

HDL 
cholesterol 

(mg/dl) 

LDL 
cholesterol 

(mg/dl) 

Triglycérides 
(mg/dl) 

Em 

0 
56.90 ± 

1.54 
75.70 ± 

0.62 
0.76 ± 
0.02 

2.24 ± 
0.07 

0.97 ± 
0.02 

3.14 ± 
0.14 

100.52 
± 2.35 

51.00 ± 
3.52 

36.30 ± 
3.00 

15.40 ± 
0.43 

19.90 ± 2.08 

200 
17.90 ± 
1.88* 

60.75 ± 
1.26* 

0.72 ± 
0.02 

2.27 ± 
0.15 

0.80 ± 
0.02 

2.85 ± 
0.14 

80.28 ± 
1.82* 

41.90 ± 
3.40* 

34.44 ± 
2.78 

13.20 ± 
0.18* 

15.80 ± 1.54* 

400 
21.60 ± 
1.94* 

68.20 ± 
1.21* 

0.77 ± 
0.06 

2.20 ± 
0.05 

0.90 ± 
0.06 

3.32 ± 
0.12 

84.76 ± 
1.48* 

40.80 ± 
3.77* 

34.00 ± 
2.43 

13.50 ± 
0.36* 

16.00 ± 1.26* 
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Continued 

 800 
20.20 ± 
1.42* 

67.00 ± 
1.18* 

0.77 ± 
0.02 

2.25 ± 
0.10 

0.81 ± 
0.06 

3.17 ± 
0.09 

82.00 ± 
1.52* 

39.20 ± 
4.12* 

33.50 ± 
2.02 

12.00 ± 
0.60* 

16.90 ± 1.27* 

F6 

0 
56.90 ± 

1.54 
75.70 ± 

0.62 
0.76 ± 
0.02 

2.24 ± 
0.07 

0.97 ± 
0.02 

3.14 ± 
0.14 

100.52 
± 2.35 

51.00 ± 
3.52 

36.30 ± 
3.00 

15.40 ± 
0.43 

19.90 ± 2.08 

200 
18.40 ± 
1.50* 

63.60 ± 
1.50* 

0.70 ± 
0.02 

2.22 ± 
0.05 

0.71 ± 
0.03* 

2.84 ± 
0.05 

81.50 ± 
2.26* 

43.20 ± 
3.80* 

37.00 ± 
2.46 

12.90 ± 
0.40* 

11.20 ± 0.22* 

400 
20.00 ± 
1.24* 

66.40 ± 
1.31* 

0.73 ± 
0.03 

2.25 ± 
0.06 

0.75 ± 
0.04* 

3.57 ± 
0.14 

86.76 ± 
3.79* 

42.10 ± 
3.90* 

38.80 ± 
2.68 

10.80 ± 
0.40* 

16.40 ± 0.58* 

800 
28.30 ± 
1.59* 

66.56 ± 
1.74* 

0.75 ± 
0.06 

2.21 ± 
0.06 

0.72 ± 
0.03* 

3.27 ± 
0.09 

84.87 ± 
2.19* 

40.30 ± 
4.34* 

38.30 ± 
3.91 

12.50 ± 
0.36* 

19.70 ± 0.31 

Data are expressed as mean ± SD, n = 5. *Indicate a significant difference at p < 0.05 compared to the appropriate control group 
(Newman-Keuls). Em: crude methanolic bark extract of Bridelia micrantha; F6: fraction F6. 
 
Table 3. Hematological parameters in experimental animals after 28 days of oral administration according to doses of the crude 
methanolic bark extract of Bridelia micrantha or F6 fraction. 

 
Dose 

(mg/kg) 
WBC 

(103/mm3) 
RBC 

(106/mm3) 
HGB 
(g/dl) 

HCT 
(%) 

MCV 
(µm3) 

MCH 
(pg) 

MCHC 
(g/dl) 

PLT 
(103/mm3) 

MON 
(103/mm3) 

LYM 
(103/mm3) 

NEUT 
(103/mm3) 

Em 

0 8.05 ± 0.09 
8.03 ± 
0.25 

13.50 ± 
0.54 

42.10 ± 
1.12 

55.60 ± 
0.70 

17.30 ± 
0.20 

31.00 ± 
0.32 

618.00 ± 
35.20 

1.04 ± 
0.26 

4.50 ± 
0.42 

1.72 ± 
0.16 

200 8.03 ± 0.31 
8.00 ± 
0.13 

14.20 ± 
1.02 

44.50 ± 
0.53 

55.40 ± 
1.03 

16.80 ± 
0.33 

30.50 ± 
0.12 

647.00 ± 
19.70 

0.91 ± 
0.09 

4.65 ± 
0.18 

1.62 ± 
0.06 

400 7.96 ± 0.33 
8.50 ± 
0.24 

14.40 ± 
0.52 

43.90 ± 
0.63 

54.60 ± 
1.03 

16.90 ± 
0.29 

31.00 ± 
0.18 

649.00 ± 
28.20 

1.01 ± 
0.14 

4.62 ± 
0.38 

1.53 ± 
0.11 

800 8.21 ± 0.28 
8.91 ± 
0.27 

15.00 ± 
0.41 

47.40 ± 
0.86* 

54.30 ± 
0.54 

16.90 ± 
0.12 

31.10 ± 
0.14 

802.00 ± 
49.40* 

1.19 ± 
0.11 

4.60 ± 
0.12 

1.73 ± 
0.21 

F6 

0 8.05 ± 0.09 
8.03 ± 
0.25 

13.50 ± 
0.54 

42.10 ± 
1.12 

55.60 ± 
0.70 

17.30 ± 
0.20 

31.00 ± 
0.32 

618.00 ± 
35.20 

1.04 ± 
0.26 

4.50 ± 
0.42 

1.72 ± 
0.16 

200 8.14 ± 0.26 
8.80 ± 
0.33 

13.70 ± 
0.84 

49.50 ± 
0.54* 

53.10 ± 
0.88 

16.30 ± 
0.29 

30.60 ± 
0.29 

652.00 ± 
14.00 

1.09 ± 
0.26 

4.69 ± 
0.11 

1.84 ± 
0.26 

400 8.12 ± 0.20 
8.45 ± 
0.31 

14.60 ± 
0.82 

43.80 ± 
0.49 

54.00 ± 
0.61 

16.40 ± 
0.16 

30.40 ± 
0.26 

654.00 ± 
38.50 

1.13 ± 
0.13 

4.65 ± 
0.11 

1.72 ± 
0.02 

800 8.22 ± 0.32 
8.33 ± 
0.45 

13.80 ± 
0.45 

43.70 ± 
0.57 

54.40 ± 
0.95 

16.60 ± 
0.38 

30.60 ± 
0.22 

699.00 ± 
20.70 

1.07 ± 
0.09 

4.57 ± 
0.11 

1.60 ± 
0.14 

WBC: White Blood Cell Count, RBC: Red Blood Cell Count, HGB: Hemoglobin, HCT: Hematocrit, MCV: Mean Corpuscular 
Volume, MCH: Mean Cell Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration, PLT: Platelet Count, MON: 
Monocytes, LYM: Lymphocytes, NEUT: Neutrophils. Data are expressed as mean ± SD, n = 5. *Indicate a significant difference at 
p < 0.05 compared to the appropriate control group (Newman-Keuls). Em: crude methanolic bark extract of Bridelia micrantha; 
F6: fraction F6. 
 

animals treated with the extract compared to the controls regarding the creati-
nine level. The fraction F6 at doses of 200, 400 and 800 mg/kg caused a signifi-
cant (p < 0.05) decrease in creatinine level. Administration of the extract or 
fraction F6 in repeated doses for 28 days resulted in a significant reduction (p < 
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0.05) in serum ALT, AST, glucose concentrations. Similarly, compared to con-
trols, there was a significant decrease (p < 0.05) in total cholesterol, LDL-cho- 
lesterol and triglyceride levels in animals given the extract or fraction F6. 

3.2.4. Hematological Parameters 
There was no significant variation (p > 0.05) independently of the dose, com-
pared to the control group, in the animals having received the extract or fraction 
F6, concerning the number of erythrocytes (RBC), leukocyte count (WBC), he-
moglobin count (HGB), mean corpuscular hemoglobin count (MCHC), neu-
trophile count (NEU), lymphocyte count (LYM), monocytes count (MON), 
mean cell hemoglobin (MCH), and mean corpuscular volume (MCV). Similarly, 
no significant difference was observed concerning the hematocrit level (HCT) in 
all treatments, except for groups receiving the extract at 800 mg/kg and the frac-
tion F6 at 200 mg/kg, for which there was a significant increase (p < 0.05). There 
was also a significant increase (p < 0.05) in blood platelet number (PLT) in the 
group having received the extract at 800 mg/kg compared to the control group. 

3.2.5. Liver and KIDNEY HISTOPATHOLOGY 
Histological studies showed no abnormalities in the liver and kidney tissue from 
the rat treated with the crude methanolic bark extract of Bridelia micrantha or 
fraction F6 for 28 days compared to controls (Figure 2 and Figure 3). 

4. Discussion 

The extract or the F6 fraction administered orally at a dose of 2000 mg/kg did 
not cause death among the selected mice throughout the study. The extract and 
fraction F6 have a toxicity index of 5, according to the toxicity scale of chemical  

 

 
ED: control rat that received distilled water; Em 200, 400, 800, Fi 200, 400 and 800: rats that received the extract and the F6 fraction 
at the respective doses of 200, 400 and 800 mg/kg. Vc = centrilobular vein; He = Hepatocyte; Cs = Sinusoidal capillary. 

Figure 2. Histological sections of the rat liver after 28 days of treatment at different doses of the extract and fraction F6 (Hematox-
ylin-eosin ×100). 
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ED: control rat given distilled water; Em 200, 400, 800, Fi 200, 400 and 800: rats that received the extract and the F6 fraction at the 
respective doses of 200, 400, and 800 mg/kg. G = Glomerulus; Eu = Urinary space; Tcd = distal convoluted tubule; Tcp = Proximal 
convoluted tubule. 

Figure 3. Histological sections of the rat kidney after 28 days of treatment at different doses of the extract and fraction F6 (hema-
toxylin-eosin ×100). 
 

substances depending on the LD50 and administration route [14]. In addition, no 
toxicity sign was observed during the 4 h after the extract or fraction F6 adminis-
tration, particularly the decrease in sensitivity to the stimulus (pain and noise), 
mobility and feces softening. Onoja et al. [17] revealed that hydroalcoholic bark 
extract did not cause toxic effects in mice at the same dose. Some investigators, 
using shrimp as an animal model suggested that the plant would be toxic be-
cause of the low lethal concentrations that these authors obtained [18] [19]. 
However, since rodents (mice, rats) are model organisms with multiple advan-
tages linked to their physiology, almost similar to humans [20] [21], the results 
are more reliable. 

The weight evolution in animals that received the extract or fraction F6 re-
mained insignificant compared to the control during the 28 days of administra-
tion. Thus, neither the extract, much less the fraction F6, adversely affected the 
animals’ food intake. No significant differences in relative organ weights were 
found between the control and test groups. Furthermore, neither the extract nor 
the fraction F6 adversely affected organ weights. Aminotransferases, ALT and 
AST describe the cellular integrity of the liver. These are enzymes mainly syn-
thesized in the cytoplasm of hepatic cells and discharged into the circulation 
when these cells are damaged. Thus, high levels of AST and ALT are frequently 
attributed to different drugs’ metabolic and toxic effects [22] [23]. Our results 
showed a significant decrease in ALT and AST levels at all doses, indicating that 
the extract and fraction F6 could not cause liver damage but have a hepatopro-
tective action. In addition, Nwaehujor and Udeh [24] showed that ethyl acetate 
extract from the leaves of B. micrantha had a more pronounced hepatoprotective 
effect than silymarin, a hepatoprotective reference molecule. Proteins are the 

https://doi.org/10.4236/jbm.2023.1110008


C. E. Aboudi Etono et al. 
 

 

DOI: 10.4236/jbm.2023.1110008 85 Journal of Biosciences and Medicines 
 

building blocks of the human body. A high serum protein level could indicate a 
damaged tissue or organ. No significant difference in serum total proteins of 
treated animals compared to controls was observed, suggesting that the extract 
and fraction F6 did not cause liver damage [25]. Albumin is the most abundant 
protein (60%) in blood. In the body, it is produced by hepatocytes. A drop in 
albumin level may indicate liver failure [26] [27]. There was no significant dif-
ference in albumin levels in animals receiving the extract and fraction F6 at the 
different doses compared to the control group, suggesting no liver affection. 
Analysis of all these liver markers revealed that prolonged use (28 days) of the 
extract or fraction F6 had no adverse effect on liver function. This was confirmed 
by the histopathological examination of the liver, which showed no alteration in 
its structure. 

Creatinine and uric acid are markers of impaired kidney function. Creatinine 
results from the breakdown of creatine, a constituent of muscle. Creatine can be 
transformed into ATP, an energy source for cells. Creatinine is excreted by the 
kidneys. In case of renal insufficiency, it is retained in the blood, along with uric 
acid, a waste product of the metabolism of purine bases. Thus, a high level of 
creatinine, uric acid could indicate renal failure [28] [29]. A significant decrease 
in creatinine levels in animals treated with the fraction F6 was observed and the 
values of uric acid levels did not vary significantly indicating that neither the ex-
tract nor the F6 fraction adversely affected kidney function. The histological sec-
tions of the kidneys, which present a normal architecture of the renal parenchy-
ma, support this assertion. 

The extract and fraction F6 caused a significant decrease in serum glucose le-
vels in treated animals. This result suggests a hypoglycemic action of this extract 
and fraction F6. Adika et al. [30] demonstrated that the methanol extract from 
the leaves of this plant had an antidiabetic activity. These observations approve 
this plant’s use in treating diabetes in traditional medicine in several African 
countries [31]. 

Lipids are essential for the proper body functioning. But if they are in excess, 
they increase the risk of cardiovascular diseases. The lipid profile helps to moni-
tor cholesterol levels (LDL-cholesterol and HDL-cholesterol) and triglycerides [32] 
[33] A high LDL-cholesterol (bad cholesterol), triglycerides and low HDL-cho- 
lesterol constitute lipid abnormalities (dyslipidemias). A significant decrease in 
total cholesterol, triglycerides and LDL cholesterol was observed, and there was 
no significant difference in HDL cholesterol in treated animals. These results 
suggest a hypolipidemic effect of the extract and fraction F6 and could help 
combat cardiovascular diseases. 

The analysis of blood parameters is very useful for determining abnormalities 
caused by plant extracts [34] [35]. It can also provide information on the me-
chanism of toxicity or defense of a therapeutic agent [36]. It was shown that the 
drop in some parameters, such as RBC, VGM, CCMH and HGB, could induce 
anemia [37]. The present study did not reveal any significant difference in these 
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parameters between treated and control animals. This result indicates that nei-
ther the extract nor fraction F6 can cause anemia and has no adverse effect on 
the hematopoietic system. 

5. Conclusion 

This study aimed to assess the toxicity of the stem bark methanol extract of B. 
micrantha and fraction F6. Findings revealed that they did not adversely affect 
overall mortality and behavior in mice at tested doses. Therefore, the oral LD50 is 
greater than 2000 mg/kg and generally considered safe. Acute and sub-chronic 
toxicity investigations showed that they do not adversely affect body weight, liv-
er and kidney, hematological and biochemical parameters. No toxicity sign was 
observed in the treated mice. Thus, these results showed that the stem bark me-
thanol extract of B. micrantha and fraction F6 can be safely used in humans, and 
further therapeutic studies can be performed. 

Acknowledgements 

Authors are grateful to TCHOUPE Calixte for the reading of this manuscript; 
and to Pr. NJAYOU for his technical assistance. 

We are forever indebted to Pr. MOUOKEU Raymond Simplice (Institute of 
Fisheries and Aquatic Sciences, University of Douala) for his implication in this 
work. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Sohani, S. (2021) Role of Medicinal Plant in Human Health Perspective. Acta Scien-

tific Agriculture, 5, 65-68. https://doi.org/10.31080/ASAG.2021.05.1006 

[2] WHO: World Health Organization (2013) WHO Traditional Medicine Strategy 
2014-2023. Geneva. 

[3] Ntie-Kang, F., Likowo, L.L., Mbaze, M.L., Nnange, E., Owono, O.L.C., Megnassan, 
E., Judson, N.P., Wolfgang, S. and Efange, S.M.N. (2013) Cameroonian Medicinal 
Plants: A Bioactivity versus Ethnobotanical Survey and Chemotaxonomic Classi- 
fication. BMC Complementary and Alternative Medicine, 13, Article No. 14.  
https://doi.org/10.1186/1472-6882-13-147 

[4] Mokale, K.A.L., Tchamgoue, A.D., Tchokouaha, L.R.Y., Nthenge Ngumbau, D.N., 
Fokou, P.V.T., Tchinda, A.T., Agbor, G.A., Etame, R.M.E., Mouokeu, R.S., Gueifer, 
C.E., Pawar, R.S., Mouelle, A.S. and Ngane, R.A.N. (2018) Acute and Sub-Chronic 
Toxicity Studies of Dichaetanthera africana (Hook. F.) Jacq. Fel. (Melastomataceae) 
Stem Bark Ethanol Extract. Journal of Applied Pharmaceutical Science, 8, 147-155.  
https://doi.org/10.7324/JAPS.2018.8619 

[5] Mokale, K.A.L., Kopa, K.T., Pateriya, P., Narayan, P.P., Mouokeu, R.S., Tchinda, 
A.T., Agbor, A.G., Pawar, S.R. and Ngono, R.A.N. (2020) Pharmacological Evidence 
of Vitex thyrsiflora, Entandrophragma cylindricum, and Anonidium mannii Used 

https://doi.org/10.4236/jbm.2023.1110008
https://doi.org/10.31080/ASAG.2021.05.1006
https://doi.org/10.1186/1472-6882-13-147
https://doi.org/10.7324/JAPS.2018.8619


C. E. Aboudi Etono et al. 
 

 

DOI: 10.4236/jbm.2023.1110008 87 Journal of Biosciences and Medicines 
 

for the Management of Inflammation in Cameroon. Journal of Basic and Clinical 
Physiology and Pharmacology, 31, 1-14. 

[6] Bosch, C.H. (2012) Bridelia micrantha (Hochst.) Baill. In: Lemmens, R.H.M.J., 
Louppe, D. and Oteng-Amoako, A.A., Eds., Plant Resources of Tropical Africa, 
PROTA, Wageningen, 169-171. 

[7] Ngueyem, T.A., Brusotti, G., Caccialanza, G. and Finzi, P.V. (2009) The Genus 
Bridelia: A Phytochemical and Ethnopharmacological Review. Journal of Ethno-
pharmacology, 12, 339-349. https://doi.org/10.1016/j.jep.2009.05.019 

[8] Omosa, L.K., Midiwo, J.O., Masila, V.M., Gisacho, B.M., Munayi, R., Kamakama, F., 
Chemutai, K.P., Elhaboob, G., Saeed, M.E.M., Hamdoun, S., Kuete, V. and Efferth, 
T. (2016) Cytotoxicity of 91 Kenyan Indigenous Medicinal Plants towards Human 
CCRF-CEM Leukemia Cells. Journal of Ethnopharmacology, 179, 177-196.  
https://doi.org/10.1016/j.jep.2015.12.028 

[9] Nolé, T., Lionel, T.D.W., Cedrix, T.F.S. and Gabriel, A.A. (2016) Ethnomedical and 
Ethnopharmacological Study of Plants Used for Potential Treatments of Diabetes 
and Arterial Hypertension by Indigenous People in Three Phytogeographic Regions 
of Cameroon. Diabetes Case Reports, 1, Article ID: 10000110.  
https://doi.org/10.4172/2572-5629.1000110 

[10] Kevin, T.D.A., Cedric, Y., Nadia, N.A.C., Sidiki, N.N.A., Azizi, M.A., Guy-Armand, 
G.N., Sandra, T.N.J., Christian, M.N., Géraldine, E.S.E., Roméo, T.T., Payne, V.K. 
and Gustave, L.L. (2023) Antiplasmodial, Antioxidant, and Cytotoxic Activity of 
Bridelia micrantha a Cameroonian Medicinal Plant Used for the Treatment of Ma-
laria. BioMed Research International, 2023, Article ID: 1219432.  
https://doi.org/10.1155/2023/1219432 

[11] Aboudi, E.C.E., Mouokeu, R.S., Njateng, G.S.S., Tchinda, T.A., Etame, R.E. and 
Ngono, N.A.R. (2019) Antibacterial Activity of Methanol Extract and Fractions 
from Stem Bark of Bridelia micrantha (Hochst.) Baill. (Phyllanthaceae). EC Phar-
macology and Toxicology, 7, 609-616. 

[12] Aboudi, E.C.E., Mouokeu, R.S., Njateng, G.S.S., Tchinda, T.A., Ebelle, E.R.M., 
Ngono, N.R.A. and Mouelle, S.A. (2020) Chemical Composition and Antibacterial 
Activity of Fractions from Bridelia micrantha Stem Bark Methanol Extract. Interna-
tional Journal of Current Microbiology and Applied Sciences, 9, 1102-1119.  
https://doi.org/10.20546/ijcmas.2020.901.125 

[13] Maroyi, A. (2017) Ethnopharmacology and Therapeutic Value of Bridelia micran-
tha (Hochst.) Baill. in Tropical Africa: A Comprehensive Review. Molecules, 22, 
Article 1493. https://doi.org/10.3390/molecules22091493 

[14] OECD: Organization for Economic Co-Operation and Development (2001) Guide-
lines for Testing of Chemicals. Revised Draft Guidelines 425: Acute Oral Toxici-
ty-Up and Down Method. Paris.  

[15] OECD: Organization for Economic Co-Operation and Development (2008) Guide-
lines for the Testing of Chemicals. Assay n˚ 407: Repeated Dose 28-day Oral Toxic-
ity in Rodents. Paris. https://doi.org/10.1787/9789264067622-en 

[16] EEC: European Economic Community (1986) Council Directive 86/609/EEC of 
24th November 1986 on the Approximation of Laws, Regulations and Administra-
tive Provisions of the Member States Regarding the Protection of Animals Used for 
Experimental and Other Scientific Purposes. Official Journal of the European 
Communities, No. L358. 

[17] Onoja, S., Ukwueze, C., Ezeja, M. and Udeh, N. (2014) Antinociceptive and Anti-
oxidant Effects of Hydromethanolic Extract of Bridelia micrantha Stem Bark. Jour-

https://doi.org/10.4236/jbm.2023.1110008
https://doi.org/10.1016/j.jep.2009.05.019
https://doi.org/10.1016/j.jep.2015.12.028
https://doi.org/10.4172/2572-5629.1000110
https://doi.org/10.1155/2023/1219432
https://doi.org/10.20546/ijcmas.2020.901.125
https://doi.org/10.3390/molecules22091493
https://doi.org/10.1787/9789264067622-en


C. E. Aboudi Etono et al. 
 

 

DOI: 10.4236/jbm.2023.1110008 88 Journal of Biosciences and Medicines 
 

nal of Experimental and Integrative Medicine, 4, 273-278. 

[18] Moshi, M.J., Innocent, E., Magadula, J.J., Otieno, D.J., Weisheit, A., Mbabazi, P.K. 
and Nondo, R.S.O. (2010) Brine Shrimp Toxicity of Some Plants Used as Tradition-
al Medicines in Kagera Region, North Western Tanzania. Tanzania Journal of Health 
Research, 12, 63-70. https://doi.org/10.4314/thrb.v12i1.56287 

[19] Osebe, T., Mbaria, J., Yole, D., Odongo, D., Nderitu, J. and Ochanda, H. (2017) 
Bioactivity and Toxicity of Bridelia micrantha, Chenopodium ambrosoides and 
Ocimum americanum Plant Extracts. International Journal of Basic and Clinical 
Pharmacology, 6, 5-11. https://doi.org/10.18203/2319-2003.ijbcp20164753 

[20] Lee, J.G., Sung, Y.H. and Baek, I.J. (2018) Generation of Genetically-Engineered 
Animals Using Engineered Endonucleases. Archives of Pharmacal Research, 41, 
885-897. https://doi.org/10.1007/s12272-018-1037-z 

[21] Hardin-Pouzet, H. and Morosan, S. (2019) Des souris, des rats et des hommes: En 
quoi les modèles rongeurs restent indispensables pour la production de connaissances. 
Médecine Sciences, 35, 479-482. https://doi.org/10.1051/medsci/2019082 

[22] Ramaiah, S.K. (2011) Preclinical Safety Assessment: Current Gaps, Challenges, and 
Approaches in Identifying Translatable Biomarkers of Drug-Induced Liver Injury. 
Clinics in Laboratory Medicine, 31, 161-172.  
https://doi.org/10.1016/j.cll.2010.10.004 

[23] Arika, W.M., Nyamai, D.W., Osano, K.O., Ngugi, M.P. and Njagi, E.N.M. (2016) 
Biochemical Markers of in vivo Hepatotoxicity. Journal of Clinical Toxicology, 6, 
Article ID: 1000297. 

[24] Nwaehujor, C.O. and Udeh, N.E. (2011) Screening of Ethyl Acetate Extract of Bri-
delia micrantha for Hepatoprotective and Antioxidant Activities on Wistar Rats. 
Asian Pacific Journal of Tropical Medicine, 4, 796-798.  
https://doi.org/10.1016/S1995-7645(11)60196-X 

[25] Nfozon, J.N., Tume, C., Kdjo, N., Boyom, F.F., Leonard, S.F., Dzoyem, J.P. and Me-
tinou, S. (2019) Acute and Sub-Chronic Toxicity Evaluation of Triplotaxis stelluli-
fera (Beuth) Hutch and Crasssocephalum bougheyanum C.D. Adams Methanol Ex-
tract on Mice. Biochemistry and Analytical Biochemistry, 8, 1-10. 

[26] Mira, J.P. (2008) L’albumine endogène: Un pouvoir anti-oxydant majeur. Réanimation, 
3, 7-8. https://doi.org/10.1016/S1624-0693(08)73934-3 

[27] INESSS (Institut national d’excellence en santé et en services sociaux) (2017) 
AlbuteinMD 25%—Albumine Humaine Pour Perfusion Intraveineuse. INESSS-Québec, 
1-25. 

[28] Davis, M.E. and Bredt, N.D. (1994) Renal Methods for Toxicity. In: Hayes AWC, 
Principles and Methods of Toxicology, Raven Press, New York, 871. 

[29] Palm, M. and Lundblad, A. (2008) Creatinine Concentration in Plasma from Dog, 
Rat, and Mouse: A Comparison of 3 Different Methods. Veterinary Clinical Pathol-
ogy, 34, 232-236. https://doi.org/10.1111/j.1939-165X.2005.tb00046.x 

[30] Adika, O.A., Madubunyi, I.I. and Asuzu, I.U. (2012) Antidiabetic and Antioxidant 
Effects of the Methanol Extract of Bridelia micrantha (Hochst.) Baill. (Euphorbia-
ceae) Leaves on Alloxan-Induced Diabetic Albino Mice. Comparative Clinical Pa-
thology, 21, 945-951. https://doi.org/10.1007/s00580-011-1205-8 

[31] Diallo, A., Traore, M.S., Keita, S.M., Balde, M.A., Keita, A., Camara, M., van Miert, 
S., Pieters, L. and Balde, A.M. (2012) Management of Diabetes in Guinean Tradi-
tional Medicine: An Ethnobotanical Investigation in the Coastal Lowlands. Journal 
of Ethnopharmacology, 144, 353-361.  
https://doi.org/10.1016/j.jep.2012.09.020 

https://doi.org/10.4236/jbm.2023.1110008
https://doi.org/10.4314/thrb.v12i1.56287
https://doi.org/10.18203/2319-2003.ijbcp20164753
https://doi.org/10.1007/s12272-018-1037-z
https://doi.org/10.1051/medsci/2019082
https://doi.org/10.1016/j.cll.2010.10.004
https://doi.org/10.1016/S1995-7645(11)60196-X
https://doi.org/10.1016/S1624-0693(08)73934-3
https://doi.org/10.1111/j.1939-165X.2005.tb00046.x
https://doi.org/10.1007/s00580-011-1205-8
https://doi.org/10.1016/j.jep.2012.09.020


C. E. Aboudi Etono et al. 
 

 

DOI: 10.4236/jbm.2023.1110008 89 Journal of Biosciences and Medicines 
 

[32] Piepoli, M.F., Hoes, A.W., Agewall, S., Albus, C., Brotons, C., Catapano, A.L., Coo-
ney, M.T., Corrà, U., Cosyns, B., Deaton, C., Graham, I., Hall, M.S., Hobbs, F.D.R., 
Løchen, M.L., Löllgen, H., Marques-Vidal, P., Perk, J., Prescott, E., Redon, J., Rich-
ter, D.J., Sattar, N., Smulders, Y., Tiberi, M., van der Worp, H.B., van Dis, I. and 
Verschuren, W.M.M. (2016) 2016 European Guidelines on Cardiovascular Disease 
Prevention in Clinical Practice. European Heart Journal, 37, 2315-2381.  
https://doi.org/10.1093/eurheartj/ehw106  

[33] Bonnefont-Rousselot, D. (2016) Le bilan lipidique en 2016. Feuillets de Biologie, 
330, 39-52. 

[34] Tousson, E., El-Moghazy, M.M. and El-Atrsh, E. (2011) The Possible Effect of Diets 
Containing Nigella sativa and Thymus vulgarison Blood Parameters and Some Or-
gans Structure in Rabbit. Toxicology and Indrustrial Health, 27, 107-116.  
https://doi.org/10.1177/0748233710381891 

[35] Mokale, K.A. (2017) Evaluation des propriétés antioxydante, anti-inflammatoire, 
analgésique et antipyrétique de l’extrait éthanolique d’écorces de Dichaetanthera 
africana (Hooker F.) Jacques-Félix (Melastomataceae). Master’s Thesis, Université 
de Douala, Douala. 

[36] Weingand, K., Brown, G., Hall, R., Davies, D., Gossett, K., Neptun, D., Waner, T., 
Matsuzama, T., Salemink, P., Froelke, W., Provost, J.P., Negro, G., Batchelor, J., 
Nomura, M., Groetsch, H., Boink, A., Woodman, D., York, M. and Melloni, E. 
(1996) Harmonization of Animal Clinical Pathology Testing in Toxicity and Safety 
Studies. Fundamental and Applied Toxicology, 29, 198-201.  
https://doi.org/10.1093/toxsci/29.2.198 

[37] Wuillemin, T., Samii, K., Favrod-Coune, T., Dos Santos Bragança, A. and Guessous, 
I. (2017) Anémie. Hôpitaux Universitaires de Genève, Département de médecine 
communautaire, de Premier recours et des urgences. 

 
 

https://doi.org/10.4236/jbm.2023.1110008
https://doi.org/10.1093/eurheartj/ehw106
https://doi.org/10.1177/0748233710381891
https://doi.org/10.1093/toxsci/29.2.198

	Acute and Sub-Chronic Toxicity Evaluation of the Crude Methanolic Bark Extract of Bridelia micrantha (Hochst.) Baill. (Phyllanthaceae) and Its Fraction
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Plant Material
	2.2. Experimental Animals
	2.3. Plant Extraction
	2.4. Fractionation of the Crude Extract
	2.5. Acute Oral Toxicity
	2.6. Sub-Chronic Oral Toxicity Study
	2.6.1. Experimental Design
	2.6.2. Blood Analysis
	2.6.3. Histopathological Analysis
	2.6.4. Ethical Considerations
	2.6.5. Statistical Analysis


	3. Results
	3.1. Acute Oral Toxicity
	3.2. Sub-Chronic Oral Toxicity
	3.2.1. Weight Gain
	3.2.2. Relative Organ Weights
	3.2.3. Biochemical Parameters
	3.2.4. Hematological Parameters
	3.2.5. Liver and KIDNEY HISTOPATHOLOGY


	4. Discussion
	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

