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ABSTRACT
Lannea microcarpa Engl. & K. Krause (Anacardiaceae) is a
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multipurpose plant mostly distributed in various tropical African
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countries, including Burkina Faso and commonly known as African
grape in French. To ensure safe use of the plant, acute and sub-acute
toxicity studies were undertaken with the trunk barks aqueous extract
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of Lannea microcarpa (LMaq) in NMRI male mice and Wistar rats
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of 10 animals (5 per sex) received orally distilled water (control), and
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100, 500, and 1000 mg/kg of LMaq, respectively, every 24 h for 28
days. At the end of sub-acute study, biochemical parameters were

evaluated. No mortality was observed at single dose of 2000 mg/kg bw. The LD50 value was
estimated to 5000 mg/kg bw. In the 28 days sub-acute oral toxicity study in rats, there was no
mortality observed for all tested doses in both sex. Furthermore, there was no significant
difference observed in food and water consumption, relative organs, body weights,
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biochemical proﬁle in animals, compared to the control. Therefore, analysis of results may
lead to the conclusion that oral administration of LMaq for 28 days does not cause toxicity.
These results suggest a safe use of Lannea microcarpa trunk barks based remedies for human
or veterinary medicines.
KEYWORDS: Lannea microcarpa, Biochemical parameters, Traditional medicine, Wistar
rats, NMRI mice.
INTRODUCTION
Medicinal plants are an immense source of bioactive molecules. Thus, these natural
molecules contribute to the fight against the multiplicity of diseases that modern medicine
cannot always cope with. Indeed, traditional herbal medicine is attracting growing interest. It
was estimated that approximately 80% of the rural populations living in developing countries
depend on traditional medicine for their needs health care.[1] In Burkina Faso, the practice of
traditional medicine is based largely on the use of medical plants. Among these plants, figure
Lannea microcarpa Engl. and K. Krause (Anacardiaceae) commonly known as African grape
in French. This plant is widely distributed in the sub-Saharan region from Senegal to
Cameroon. Traditional remedies prepared from its leaves, barks, roots and fruits are used to
treat many diseases such as mouth blisters, rheumatism, sore throats, dysentery,
conjunctivitis, stomatitis, skin eruptions, ulcers[2-4] and high blood pressure

[5]

. The

phytochemical studies have shown the presence of steroids, saponosides, triterpens and
tannins in the barks of Lannea microcarpa.[6] Also, anthocyanins and tannins were found in
the fruit's epicarp extracts of the plant.[7, 8] Other authors have identified the polyphenol and
tocopherol in the seed oil of Lannea microcarpa.[2] Pharmacologically, bark extracts from
Lannea microcarpa have shown antioxidant activity and may attenuate the harmful effects of
oxidative stress on cells.[9-11] In addition, the antihypertensive effect of the extracts via the
inhibition of phosphodiesterases and alpha-adrenergic receptors as well as the antiinflammatory effect have also been demonstrated.[5,12,13] Although Lannea microcarpa has
many pharmacological properties, there is few data on the toxicity of extracts from this plant.
The objective of this study was to evaluate the acute and sub-acute toxicity of Lannea
microcarpa trunk barks for safe use in traditional medicine.
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MATERIALS AND METHODS
Plant material
The trunk barks from Lannea microcarpa (Engl and K. Krause) were collected on January
2015 in Loumbila (savannah zone), located at 20 km in the Northeast of Ouagadougou
(Burkina Faso). The plant sample was authenticated at “Herbier National du Burkina
(HNBU)” located at Centre National de Recherche Scientifique et Technologique (CNRST),
Ouagadougou (Burkina Faso) where the voucher specimen has been deposited under number
HNBU 361. The collected sample was air-dried deprived of solar light, dust and was then
powdered using a mechanical grinder. The powder obtained was used for preparation of
extract for toxicity tests.
Preparation of the lyophilized aqueous decoction
One hundred grams (100 g) of powder of the trunk barks from Lannea microcarpa were
mixed with distilled water (500 mL) and a decoction was carried out during 30 min. After
cooling, the aqueous decoction extract was filtered and then centrifuged (2000 trs/min, 5
minutes). The supernatant was collected, concentrated and frozen before lyophilised to obtain
the aqueous extract powder form Lannea microcarpa (LMaq).
Animals
Healthy male NMRI mice (6-8 week-old and weighing 30-36 g) and Wistar rats (8-10 weekold and weighing 200-250 g) were used in the study. They were obtained from the pet Shop
of the “Institut de Recherche en Sciences de la Santé” (IRSS), Ouagadougou, Burkina Faso.
The animals were randomly selected, marked for individual identification and housed in
animal cages with free access to water and standard laboratory pellet enriched with proteins
(29%). All animals were maintained in controlled temperature room of 22-25°C with a 12 h
light/dark cycle. The experimental protocol was carried out in accordance with international
standard protocols [Guidelines set by the European Union on the protection of animals (CEC
Council 86/609)] and adopted by IRSS, Burkina Faso.[14]
Acute toxicity test
The acute oral toxicity test of LMaq was performed on male NMRI mice according to
Organization for Economic Co-operation and Development (OECD) test guideline 423, the
acute toxic class method.[15] After a 4-hour fastening period, the mice were weighed and the
dose of LMaq was calculated in reference to the body weight. The extract was administered
orally by gavage in single dose to the mice according to the sequential procedure.
www.wjpps.com
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In the conducting of test, 2000 mg/kg bw of extract was chosen as the starting dose. After 2
hours post-treatment observation of all animals, feeding was restored. They are then observed
at least once daily for 14 days for mortality and signs of toxicity such as changes in skin and
fur, eyes, mucus membranes, salivation, convulsion, diarrhea, lethargy, sleep, and coma.[14,16]
Sub-acute toxicity study
The sub-acute oral toxicity study was carried out in accordance with the OECD Guidance
Document on Sub-acute Oral Toxicity Testing 407.[17] Twenty (20) rats of either sex were
randomly selected for that purpose. Females involved were nulliparous and nonpregnant. The
rats were divided into four groups of 10 animals each (5 males and 5 females); males and
females were kept in separate polypropylene cages. Group 1, which served as the control
received the vehicle (distilled water), while rats in groups 2, 3 and 4 were respectively
received daily doses of 100, 500 and 1000 mg/kg bw of LMaq for 28 days at the same hour.
All animals were closely observed for the first 1 and 4 hours of dosing to examine any
adverse toxic signs, behavioural changes and at least twice a day for morbidity and mortality.
Body weight and food consumption were recorded once weekly. Water consumption was
monitored daily for each cage (5 rats per cage) up to 4 weeks. On the 29 th day, after overnight fastening, all the rats were anaesthetized using ketamine. Blood samples were collected
via cardiac puncture into dry vacutainers for each animal.[16]
Effect of LMaq on vital organs
At the end of treatment, after overnight fastening all animals were sacrified and vital organs
such as heart, kidneys, liver, lung, gonads (testis or ovaries) and spleen were isolated and
observed macroscopically for any lesions. After that, all organs were dried with toilet paper
and then weighed on a sensitive balance (Sartorius; precision 0.1 mg). The relative organ
weight ratio (ROW) of each rat was calculated as follows:

Effect of LMaq on serum biochemical parameters
The blood samples collected in dry vacutainers were centrifuged at 3000 rpm for 10 min
using a table centrifuge (ROTOFIX 32A, Mettich Zenfrifugen, Germany) ; the sera obtained
were used for biochemical assays. Blood chemicals tests were carried out using an automatic
biochemistry analyzer (Mindray BS-300, China). Sera biochemical parameters including total
proteins, aspartate aminotransferase, alanine aminotransferase, uric acid, creatinine,
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cholesterol, tryglicerid, fasting blood glucose, chlorid, phosphorus, and magnesium were
determined.
Statistical analysis
Results were presented as mean ± standard deviation SD (n = 5). Data were calculated
separately for males and females. The statistical significance of difference between treated
and control groups were analyzed by one-way analysis of variance (ANOVA) using
GraphPad Prism 5 (GraphPad Software, San Diego, CA, USA) followed by Dunett’s multiple
comparison tests. Differences were considered to be statistically significant at p < 0.05.
RESULTS
Acute toxicity study of Lannea microcarpa trunk barks aqueous extract in mice
In acute oral toxicity study, a single administration of aqueous extract of Lannea microcarpa
at dose of 2000 mg/kg bw did not show any remarkable behavioural changes and mortality of
mice in the first and second step (Table 1). According to the acute toxic class method, the
aqueous extract of the plant tested is classified to the 5th toxicity class with a LD50 value
estimated to 5000 mg/kg bw.
Table 1: Mortality of male mice in acute oral toxicity study.
Dose of administration (2000 mg/kg)

Aqueous extract of L. microcarpa trunk barks
First test
Second test

Number of death / Number of mice
0/3
using (Mortality: 72 hours)

0/3

Sub-acute toxicity
During the period of sub-acute toxicity study (28 days), any death was not recorded. Also,
there was not observed clinical behavioural change between control and treated groups.
Body weight
The mean weekly body weight gains of control and daily treated rats with LMaq during 28
days are illustrated in figures 1 and 2. As shown in these figures, there was no significant
statistical difference in body weight gain between treated and control groups in both sex.
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Figure 1: Mean body weight gain (%) of control and treated females rats with different
doses of LMaq. Mean and Standard deviation are presented (n = 5).
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Figure 2: Mean body weight gain (%) of control and treated male rats with different
doses of LMaq. Mean and Standard deviation are presented (n = 5).
Water intake and food consumption
The results of daily water intake are presented in table 2. The averages water consumption of
treated groups were found to be similar to the control groups. Table 3 summarize the mean
weekly food consumption of the different groups during study period (28 days). As shown in
this table 3, the food consumption of treated groups was found to be unaffected by the
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treatment as there were no significant changes in the average food consumption when
compared with the control groups.
Table 2: Mean daily water consumption (mL/day/rat) during 28 days treatment with
Lannea microcarpa trunk barks aqueous extract.
Dose of LMaq Sex
Week 1
Week 2
Week 3
Week 4
Control
F
44.72 ± 3.90
32.92 ± 3.02
34.83 ± 4.65
29.52 ± 3.90
M 48.20 ± 2.43
47.36 ± 4.63
48.83 ± 2.17
46.94 ± 2.28
100 mg/kg
F
44.58 ± 8.84
31.39 ± 1.94
30.83 ± 1.83
27.08 ± 2.92
M 48.19 ± 1.70
43.89 ± 4.40
47.78 ± 3.48
43.83 ± 2.47
500 mg/kg
F
43.61 ± 2.56
31.25 ± 2.51
29.72 ± 1.01
26.25 ± 2.45
M 47.92 ± 2.16
44.17 ± 3.25
45.17 ± 3.03
43.33 ± 1.32
1000 mg/kg
F
37.08 ± 4.87
34.58 ± 3.15
33.06 ± 2.34
28.47 ± 3.22
M 49.30 ± 2.91
47.92 ± 2.02
47.36 ± 2.86
46.33 ± 2.67
Mean and standard deviation are presented (n = 10; 5/sex). M = Male; F = Female
Table 3: Mean weekly food consumption (g/day/rat) during 28 days treatment with
Lannea microcarpa trunk barks aqueous extract.
Dose of LMaq Sex
Week 1
Week 2
Week 3
Week 4
Control
F
22.02
18.88
20.55
21.81
M
24.29
26.60
23.69
21.57
100 mg/kg
F
19.12
18.57
17.26
16.93
M
21.71
22.90
22.02
19.40
500 mg/kg
F
18.48
17.52
17.69
18.81
M
25.19
25.17
24.71
21.29
1000 mg/kg
F
16.98
18.57
17.98
17.71
M
25.07
25.26
24.40
21.17
Mean and standard deviation are presented (n = 10; 5/sex). M = Male; F = Female
Macroscopic effects of LMaq on vital organs
Macroscopic examination of vital organs such as heart, lung, liver, kidney, gonads and spleen
of control and treated animals with LMaq show that extract doesn’t affect vital organs as
there was no change in color and aspect of different organs.
Effect of LMaq on biochemical parameters of rats
The results of biochemical tests of treated animals with LMaq and control groups are
presented in table 4. These results indicated that per os administration of LMaq at doses of
100, 500 and 1000 mg/kg bw on rats for 28 consecutive days did not cause significant
changes in blood serum biochemical parameters such as total proteins, chlorid, phosphorus,
aspartate aminotransferase, alanine aminotransferase, magnesium, fasting blood glucose,
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creatinine, triglycerid, uric acid, and total cholesterol levels when compared to control
groups. However, significant difference in chlorid level were observed in group treated at
dose of 100 and 500 mg/kg bw when compared to control groups (p < 0.01).
Table 4: Biochemical parameters for rats after 28 days treatment with Lannea
microcarpa trunk barks aqueous extract.

Total protein
(g/L)
Chlorid (mmol/L)

Sex
F
M
F
M
F
M

Control
83.18±2.90
78.84±2.03
112.00±2.12
110.00±1.87
2.28±0.20
2.62±0.18

Doses of LMaq
100 mg/kg
500 mg/kg
78.50±1.36
79.82±5.29
74.60±2.63
75.50±2.01
106.60±1.95** 106.40±2.30**
105.00±1.00** 105.80±1.10**
2.62±0.43
2.82±0.61
2.62±0.29
2.48±0.08

1000 mg/kg
79.80±4.36
77.06±2.48
110.60±0.55
111.60±1.67
2.52±0.27
2.48±0.33

Phosphorus
(mmol/L)
Aspartate
F
79.51±3.21
97.54±17.11
96.19±33.43
106.87±18.97
aminotransferase
M
84.56±15.74
77.28±17.14
89.51±9.43
79.59±6.98
(U/L)
Alanine
F
21.19±3.65
24.55±4.33
30.36±11.08
23.54±5.59
aminotransferase
M
29.78±2.94
36.12±7.34
31.12±2.08
23.66±1.90
(U/L)
Magnesium
F
2.61±0.85
2.81±1.37
3.47±1.20
3.25±1.22
(mmol/L)
M
2.33±0.61
3.07±1.41
3.19±0.96
2.30±0.61
Fasting blood
F
4.98±0.79
4.10±0.76
4.34±1.24
5.32±0.72
glucose (mmol/L)
M
4.84±0.80
4.10±1.27
4.72±0.54
4.50±1.01
Creatinine
F
77.40±3.92
73.31±2.71
67.18±7.68
69.65±1.18
(µmol/L)
M
65.82±2.63
64.21±3.26
63.97±3.37
61.21±2.52
Triglycerid
F
0.24±0.05
0.28±0.08
0.28±0.13
0.22±0.08
(mmol/L)
M
0.24±0.05
0.28±0.04
0.26±0.09
0.26±0.05
Uric acid
F
93.70±18.09
93.49±19.14
89.29±15.17
91.92±15.32
(µmol/L)
M
89.91±10.57
92.42±14.56
97.07±12.90
85.57±8.37
Total cholesterol
F
25.18±4.19
23.06±2.69
25.40±8.87
22.44±3.92
(mg/dL)
M
30.86±3.08
23.34±4.61
26.62±4.52
30.22±3.78
Mean and standard deviation are presented (n = 10; 5/sex). M = Male; F = Female
Effect of LMaq on organs weights in rats
The relative organs weights (ROW) of control and treated rats with LMaq at dose of 100, 500
and 1000 mg/kg bw are shown in Table 5. No significant change was noticed among different
doses of treatment and control groups (p ˃ 0.05).
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Table 5: Mean relative organs weights (%) of rats after 28 days treatment with Lannea
microcarpa trunk barks aqueous extract.
Organs

Sex

Doses of LMaq
Control
100 mg/kg
500 mg/kg
1000 mg/kg
Liver
F
2.54±0.08
2.83±0.32
2.80±0.34
2.83±0.08
M
2.41±0.11
2.40±0.15
2.46±0.09
2.43±0.17
Heart
F
0.37±0.02
0.38±0.05
0.36±0.02
0.35±0.05
M
0.34±0.05
0.34±0.03
0.34±0.02
0.36±0.03
Kidney
F
0.64±0.06
0.64±0.04
0.65±0.02
0.65±0.04
M
0.59±0.04
0.60±0.05
0.61±0.03
0.63±0.06
Lung
F
0.62±0.05
0.64±0.03
0.57±0.05
0.56±0.10
M
0.49±0.06
0.47±0.05
0.47±0.02
0.48±0.04
Spleen
F
0.24±0.02
0.24±0.01
0.26±0.03
0.26±0.05
M
0.20±0.01
0.19±0.02
0.20±0.03
0.21±0.02
Gonads
F
0.07±0.01
0.07±0.02
0.07±0.01
0.07±0.01
M
1.04±0.08
1.16±0.10
1.07±0.12
1.14±0.06
Mean and standard deviation are presented (n = 10; 5/sex). M = Male; F = Female
DISCUSSION
The use of the natural products as a source of cure for many diseases goes back to ancient
times.[18] Herbal medicines are often mistakenly considered as non-toxic drugs because they
are "natural". These products contain a multitude of bioactive principles that can cause
damage. It is therefore necessary that all these herbal drugs be subjected to safety tests by the
same methods as those used for modern drugs.[19-21] Products safety tests include acute
general toxicity, which refers to adverse events occurring during the single dose exposure of
a chemical, and sub-acute toxicity which monitored adverse effects over a long period of
exposure repeated to a test substance.[22, 23] In this present study, acute toxicity of LMaq was
assessed. The results obtained indicate that a single administration of plant extract at dose of
2000 mg/kg bw to mice did not cause mortality or any behavioral change during 14-days
observation period. Based on OECD guideline 423, the LD50 of LMaq is estimated to 5000
mg/kg. This LD50 value suggest that plant extract tested is classified to the 5th toxicity class
i.e. products which have relatively a low oral acute toxicity.[15,24]
Our results are similar to those of other authors which found that the aqueous infusion of the
powder of the stem barks of Lannea microcarpa was nontoxic in rats up to the dose of 3000
mg/kg bw by oral administration.[23]
In addition to acute oral toxicity assessment we sought to determine sub-acute toxicity of
LMaq as most of the medicinal herbal recipes are repeatedly taken. Thus, the daily doses of
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100, 500 and 1000 mg/kg bw were administered to the groups of animals during four (04)
weeks and a control groups which received only the distilled water. In this study, the daily
oral administration of LMaq at different doses during 4 weeks did not cause any mortality
and clinical sign of toxicity. The mean weekly body weight gain and relative organ weights
of treated groups were similar to control ones. Body weight is known to be one of the most
sensitive indicators of adverse effects of drugs and chemicals.[16] Weight loss is a sign of
toxicity resulting from a loss of appetite or a metabolism problem of food consumed by
animals.[14] The results obtained during the 4 weeks of study concerning the weight gain
suggest that LMaq did not influence the animals weight gain up to dose 1000 mg/kg bw
because an increase in body weight in treated groups similar to control groups was observed.
In addition, the consumption of water and food in different treated groups was similar to
control groups.
Levels of biochemical parameters determine the physiological conditions. Increasing and
decreasing in biochemical parameters may give indications of specific organ toxicity

[25]

. In

preclinical toxicity studies, biochemical parameters evaluation is important to know if some
organs don’t affect by test substance. Indeed, several studies have reported that herbal
products can cause for example hepatic and renal toxicity.[21,26] In our study the major
biochemical parameters were not modified in the different treated groups when compared to
the control with the exception of chlorid. There were statistical significant differences in
serum levels of chlorid in the LMaq-treated groups (100 and 500 mg/kg bw) compared to
controls, but no significant difference for the last group with high dose (1000 mg/kg bw).
This variation in chlorid values is not dose dependent as the rats administered at the high dose
of 1000 mg/kg bw had similar values to the control groups. Moreover, the non-modification
of the creatinine values does not allow to say that there were really harmful effects of LMaq
on the kidneys. Referring to the results of some authors, a daily 14 day’s oral administration
of infusion of the plant trunk barks at dose up to 3000 mg/kg bw on rats doesn’t cause change
in biochemical parameters.
Also macroscopic examination of vital organs such as liver, heart, kidney, lungs, spleen and
gonads as well revealed no treatment-related changes due to the administration of plant
extract. This result confirms the no change in relative organs weight in treated and control
groups.
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These all results suggest that LMaq did not negatively affect the animals after 4 weeks of
treatment indicating that this extract is relatively safe.
CONCLUSION
Oral acute and sub-acute toxicity of the aqueous extract from the trunk barks of Lannea
microcarpa respectively in mice and rats were studies. The results obtain in this study
suggest that aqueous extract of Lannea microcarpa trunk barks are relatively safe when
administered orally and could justify the use of this part of the plant in traditional medicine
for the treatment of various diseases.
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