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Abstract

The present research was carried out to investigate the toxicity profile of Bridelia ferruginea methanol
stem bark extract. Acute toxicity study was carried out in mice using the modified Lorke’s method to
determine median lethal dose (LDso). For the subacute toxicity study, animals used were albino rats
while extract was administered at dose levels of 100, 1000 and 2500 mg/kg daily for a period of 28 days.
Blood samples were taken at the end of the study period for estimation of biochemical and haematological
parameters. Histopathological examination of sections of the liver and kidney was also carried out. No
mortality was recorded in acute toxicity study and also no any change in general behaviour of rats was
observed up to dose of 5000 mg/kg. Similarly, daily administration of the stem bark extract for 28 days
did not produce significant changes in body weight, haematological and biochemical parameters of
treated rats across all doses except at dose of 2500 mg/kg where significant change was observed in the
parameters studied when compared with values obtained from the control group. However, slight
histopathological changes were observed in the liver and kidneys sections of rats treated with the
methanol stem bark at dose of 1000 mg/kg and 2500 mg/kg. In conclusion, based on results of acute and
subacute toxicity study studies, the methanol stem bark extract of Bridelia ferruginea may be considered
safe for medicinal use especially at lower doses.
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INTRODUCTION

According to Adesina et al. (2010) a number of plants and plant-based products have been
used to treat various diseases in almost all cultures. The increase in number of herbal drug
users in the world makes it necessary to investigate the toxicity profile of herbal products
(Saad et al., 2006). Thus, toxicity studies on experimental animals will provide essential data
in establishing the safety of medicinal plants for human use (Moshi, 2007).

Bridelia ferruginea which belong to the family Euphorbiaceae is a plant species that has been
widely reported to have variety of pharmacological effects; including antidiabetic properties
(Njamen et al., 2012). According to Akuodor et al. (2011), extract of B. ferruginea stem bark has
been reported to have potent analgesic and anti-diarrheal properties when tested on rats and
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mice. Ethnobotanical literature also reported the folklore use of aqueous extract of B. ferruginea
stem bark as anti-diarrheal agent and for ulcer-protective (Akuodor et al. 2012).

The stem bark of Bridelia ferruginea is widely used in traditional medicine for treating various
diseases. This makes it a potential candidate for drug development. Hence, it is essential to
confirm the safety of the plant extract. This will assist in the selection of safe doses during the
process of drug development. Hence, the aim of the present work was to evaluate the safety
profile of Bridelia ferruginea methanol stem bark extract through acute and sub-acute toxicity
studies.

MATERIALS AND METHODS

Preparation of Plant Extract

Fresh stem bark of Bridelia ferruginea was collected and taken to the Herbarium unit of the
Plant Biology Department, Bayero University, Kano for authentication. The fresh stem bark
was dried under shade and pulverized into a fine powder. Two hundred grams (200 g) of the
dried powder was extracted with 1000 ml of 70% methanol for 72 hr using maceration method,
and the filtrate was evaporated to dryness on a water bath to obtain the crude extract.

Acute Toxicity Study

The study was conducted to determine median lethal dose (LDso) of the methanol extract of
Bridelia ferruginea stem bark in albino mice. The modified Lorke method as described by
Bariweni ef al. (2018) was adopted. The experiment was carried out in two phases. In the 1st
Phase, twelve mice were randomly divided into four groups each containing three mice.
Animals in group 1 received 10 ml/kg distilled water while in group 2, 3 and 4 the animals
received 10, 100 and 1000 mg/kg of the extract respectively via the intraperitoneal route.
Animals were observed for 24 hours for any change in general behaviour or mortality.

In 2nd Phase, eight mice were randomly divided into 4 groups containing two mice each.
Animals in group 1 also received 10 ml/kg distilled water while in group 2, 3 and 4 the
animals received 1600, 2900 and 5000 mg/kg of methanol extract respectively. The animals
were observed as in 1st Phase. The LDsywas calculated using the formula; LDsy=Vaxb

Where a is the highest dose at which no death occurred in the 2nd phase and b is the least dose
at which death occurred in the 2nd phase.

Sub-acute Toxicity Study

The study was carried out according to method described by Larbie et al. (2015). Twenty adult
albino rats were selected and divided into four groups each containing five rats. Three
different doses were administered (100, 1000 and 2500 mg/kg) to respective groups of rats
while animals in the control group received 10 ml/kg distilled water daily for 28 days. Weight
of the animals was taken on the first and last day of experiment. The rats were sacrificed at
the end of the experiment and blood samples were collected for estimation of haematological
and biochemical parameters.

Biochemical and Haematological Analyses

Biochemical parameters which include; Alanine Transaminase (ALT), Aspartate
Transaminase (AST), Alkaline phosphatase (ALP), Albumin, Total protein, Urea, Creatinine
and serum electrolytes (Sodium, Potassium, Chloride and Bicarbonate) were evaluated
following standard procedures as described in the respective assay kits. While Red and White
blood cells, Haemoglobin and the packed cell volume were analysed using automated
haematology analyser.
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Histopathological examinations of organs

Liver and kidney Sections were obtained at the thickness of 5-6 pm and stained with routine
hematoxylin and eosin. Stained sections were examined under the microscope and
photomicrographs of the sections were taken at x 250 magnification.

Statistical Analysis

Results obtained were expressed as mean * standard error of mean. Data analysis was
performed using one-way analysis of variance and Dunnet post-hoc test (for comparison
between control and treatment groups). The difference between means was considered
significant at p< 0.05.

RESULTS

In acute toxicity study, no mortality was recorded in all groups of animals following the
administration of Bridelia ferruginea methanol stem bark up to dose of 5000 mg/kg. (Table 1),
and none of the animals showed any signs of toxicity or behavioural changes during the study
period.

Table 1: Acute toxicity studies of Bridelia ferruginea methanol stem bark extract
Phase I

Group No. of rats Doses (mg/kg) Mortality recorded after 24hrs
I 3 10 0/3
II 3 100 0/3
I 3 1000 0/3
Phase II
Group No. of rats Doses (mg/kg) Mortality recorded after 24hrs
I 2 1600 0/2
II 2 2900 0/2
111 2 5000 0/2

Result of the effect of Bridelia ferruginea methanol extract on body weight of rats is presented
in Figure 1. An increase in body weight was recorded after repeated administration of the
extract for 28 days in all treated rats except the animals that received 2500 mg/kg of extract,
where a slight reduction in body weight was recorded at the end of the experiment compared
to their initial body weight on day 0 (Figure 1).
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Figure 1: Changes in Body weight of rats following administration of extract for 28 days

Effect of the methanol stem bark extract of Bridelia ferruginea on liver and kidney function
parameters of rats are summarized in Figures 2 and 3 below. From the results obtained, levels
of the liver function parameters in treated rats at dose of 100mg/kg and 1000 mg/kg were
found to be similar to those in the control group, while significant change was observed only
in the group of rats treated with 2500 mg/kg. The same pattern was observed with the kidney
function parameters; also no significant difference (p > 0.05) was observed in levels of serum
urea and creatinine at 100mg/kg and 1000 mg/kg dose of extract in comparison with control
group. While at 2500 mg/kg there was elevation in the levels of serum urea and creatinine in
treated rats, but the values were within the normal range. Similarly, results obtained revealed
that the stem bark extract did not produce significant changes in levels of Sodium, Potassium,
Chloride and Bicarbonate ions across all doses (100, 1000 and 2500 mg/kg) when compared
with values obtained from the control group.
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Figure 2: The Effect of Bridelia ferruginea methanol stem bark extract on liver function parameters of rats at the end
of the study period

Key: ALT-Alanine Transaminase, AST-Aspartate Transaminase, ALP-Alkaline Phosphatase, ALB-Albumin, TP-
Total protein. Each bar represents Mean + SEM of 5 rats per group
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Figure 3: The Effect of repeated administration of Bridelia ferruginea methanol stem bark extract on kidney function
parameters of rats
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Furthermore, the effect of different concentrations of Bridelia ferruginea methanol extract on
some haematological parameters of treated rats also revealed that doses of the plant extract
(100 mg/kg and 1000 mg/kg) did not alter levels of haematological parameters in treated rats
when compared with values from the control group, while at 2500 mg/kg a slight decrease
was observed in levels of the haematological parameters studied (Figure 4).
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Figure 4: The Effect of Bridelia ferruginea methanol stem bark extract on some haematological parameters of the
experimental rats

Key: RBC-Red blood cells, WBC-White blood cells, HGB-Haemoglobin, PCV-Packed cell volume. Each bar
represents Mean + SEM of 5 rats per group

Microscopic examination of sections of the liver and kidney from rats treated with 1000
mg/kg showed slight hepatic and tubular necrosis in the organs respectively (Figure 5(a) and
(b)). Similarly, the kidney sections of rats that received 2500 mg/kg revealed moderate tubular
adhesion (Figure 6(a)), while slight vascular congestion and lymphocyte hyperplasia with
sinusoidal congestion were observed in liver sections of rats at 2500 mg/kg (Figure 6 (b)).
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Fgure 5: (a) hoticrograh of kid section fromrats (b) Photomicrograph of the Liver section from rats treated
treated with 1000 mg/kg showing slight tubular necrosis with 1000mg/kg showing slight hepatic necrosis
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Figure 6: (a) Photomicrograph of kidney section from rats (b) Photomicrograph of the Liver section from rats
treated with 2500 mg/kg showing moderate tubular adhesion  treated with 2500mg/kg showing slight VC and
LH with SC

VC= Vascular congestion, LH= Lymphatic hyperlasia SC= Sinusoidal congestion

DISCUSSION

Several studies reported that in screening drugs, determination of median lethal dose (LDso)
is usually the initial step in assessing toxicity profile of a test substance (Osibemhe et al., 2016).
The present study was carried out to evaluate the safety profile of Bridelia ferruginea methanol
stem bark extract through acute and subacute toxicity studies. Results from acute toxicity
study revealed that the stem bark extract did not produce mortality or any behavioural
changes in all the groups of mice up to dose of 5000 mg/kg, which indicate that the LDso value
of the stem bark extract is greater than 5000 mg/kg. Bariweni et al (2018) reported that
according to Kennedy ef al. (1986) any test substance with LDsg greater than 5000 mg/kg can
be considered non toxic. The result agrees with findings of Awodele et al. (2015), who reported
that aqueous stem bark extract of Bridelia ferruginea did not produce mortality in mice up to
dose of 4000 mg/kg.

In the sub-acute toxicity study, there was an increase in body weight of rats in the control
group and extract-treated groups at 100 mg/kg and 1000 mg/ kg after repeated administration
of the extract for 28 days, while a slight decrease in body weight of the rats treated with 2500
mg/kg was recorded. Previous studies suggested that reduction in body weight of
experimental animals may probably be related to a reduction in daily food intake which may
be due to stress (Ellacott et al., 2010).

In the case of biochemical parameters, no significant changes were observed in liver function
indices and kidney function parameters of treated groups except at 2500 mg/kg. According
to Hilaly et al. (2004) AST, ALT and ALP are the common parameters used in the assessment
of liver function. They are marker enzymes of liver; hence elevation in the concentration of
marker enzymes is an indication of liver injury. According to Arsad et al. (2013), in the case of
acute or chronic renal toxicity, the concentration of urea and creatinine are usually increased
to four or five times higher than normal values in control animals. However, values obtained
in the present study were still within the normal range, indicating that administration of
Bridelia ferruginea stem bark extract did not induce toxicity on liver and kidney functions.

Arsad et al. (2013) reported that blood parameters are relevant indicators for risk evaluation.
The mean values of haematological parameters recorded in the present study were similar to
those of the control animals. This finding also agrees with the earlier work by Awodele et al.
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(2015), who reported that administration of aqueous extract of Bridelia ferruginea stem bark
showed a non-significant increase in red blood cell, haemoglobin, platelet and the packed cell
volume of the treated rats except at 4000 mg/kg, where there was a slight decrease when
compared with control group. According to Awodele et al. (2015), absence of significant
changes on RBC, HGB, and PCV of treated rats might be an indication that administration of
the extract did not lead to destruction of matured red blood cells.

Histopathological sections of kidney from rats treated with 1000 mg/kg and 2500 mg/kg
revealed slight tubular necrosis and moderate tubular adhesion respectively. This is in line
with findings of Kolawole et al. (2009) who reported acute pyelonephritis with edematous
infiltration of cells in kidney of rats treated with Bridelia ferruginea stem bark extract. Similarly,
Awodele et al. (2015) reported heavy lymphocytic infiltrates and sinusoidal congestion in the
liver of rats treated with Bridelia ferruginea extract, which is in agreement with the results
obtained in the present study following examination of liver sections from animals treated
with 1000 mg/kg and 2500 mg/kg of extract. Kharchoufa et al. (2020) also reported a slight
variation in kidney architecture of rats treated with Hibiscus sabdariffa extract; even though the
extract did not produce significant changes in the biochemical markers of kidney function in
all extract-treated groups. According to Kharchoufa et al. (2020) this is an indication that the
extract did not produce nephrotoxicity sufficient to have an alteration of kidney functions.

CONCLUSION

Results obtained from acute toxicity study indicates that the methanol stem bark extract of
Bridelia ferruginea may be considered safe up to dose level of 5000 mg/kg. In subacute toxicity
study, only the highest dose (2500 mg/kg) produced significant change in body weight,
biochemical and haematological parameters of the rats. However, histopathological
examination of the kidney and liver sections revealed that the extract at 1000 mg/kg and 2500
mg/kg dose level induced mild toxicity in the two vital organs. Based on these findings, it is
recommended that chronic toxicity studies should be conducted to assess the safety profile of
the extract after long term administration.
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