EVALUATION OF THE HEPATOPROTECTIVE ACTIVITY AND ACUTE TOXICITY OF
GUIERA SENEGALENSIS LEAF EXTRACT ON WISTAR RATS STRAIN

ABTRACT

The liver is involved in several essential functions of the body. The pathologies that affect it
have harmful consequences. The management of liver pathologies involves expensive and
even toxic therapeutic strategies. Medicinal plants used 80% by populations in developing
countries constitute a significant reservoir of molecules with diverse and varied properties

including hepatoprotective properties. Guiera senegalensis has been the subject of few

studies highlighting its hepatoprotective properties, hence the interest of this study. Three
extraction methods were carried out, infusion, decoction, maceration (agueous, ethanolic).
The hepatoprotective activity of the extracts was explored on 42 Wistar rats divided into 7
groups including 4 test groups at a dose of 500 mg/kg for each extract, and a healthy group
that received distilled water, a positive control group were administered with paracetamol at
640mg/Kg and a reference group that received the drug (Silymarin) for 14 days. These rats
were then sacrificed, a blood sample taken for biochemical analyses, and the organs
removed for histological analysis. The acute toxicity of the extract obtained by hydro-
ethanolic maceration at a dose of 2000 mg/kg was conducted in accordance with OECD
guideline 420. The study of the hepatoprotective activity of plant extracts showed a
significant decrease in transaminase valuesin the rats treated with the extract obtained by
agueous maceration, AP, a significant decrease in total proteins in the extract obtained by
hydro-ethanolic maceration. We also noted the increase in in-vivo antioxidants more marked
in those having treated with the hydro-ethanolic extract. The hydro-ethanolic extract did not
show any significant toxicity.

Keywords: Guiera senegalensis, hepatoprotection, leaf extract, Wistar rats

INTRODUCTION

The liver is one of the largest organs in mammals and is involved in numerous
functions including, among other things, homeostasis and the metabolism of xenobiotics.
Due to these functions, they are very often subject to attacks such as microbial infections [1].

These microbial attacks can cause hepatitis, which is inflammation of the liver. Hepatitis can



also be caused by alcohol, immunity, medications, and toxins but most often by hepatitis

viruses [2].

According to the WHO, hepatitis B and C cause the death of 1.1 million people per
year and 3 million new infections. 10% of people who suffer from hepatitis B are diagnosed
and 22% receive treatment. For hepatitis C, 21% of people are diagnosed but 62% of these

diagnosed people receive treatment [3].

Many natural medications exist whose main goal is to protect the liver against attacks.
This is the case of hesperidin, which acts as an anti-inflammatory, chrysin protecting against
hepatotoxicity induced by methotrexate by restoring cellular antioxidant defence. We also
have quercetin, sylimarin, hyperoside, glycirrhizic acid. These molecules extracted from
plants have demonstrated hepatoprotective properties [4]. The fact of healing with plants has
always been of great importance in the lives of men; even today 70 to 80% of the populations
of developing countries use plant-based medicines [5]. We have as much proof on a religious
level of the use of plants in human health; this is the case of the mention in the Holy Koran of
the use of dates for health [5]. Traces in prehistory would indicate that plants used as spices
were used as medicines. We are also observing a much more codified development of
traditional medicine such as Ayurveda [6]. This is generating great interest in the

development of herbal medicines.

Guiera senegalensis is a plant of the Combretaceae family, found in the Sahelian
regions of West and Central Africa used to treat abdominal pain, dysentery, rheumatism,
constipation, diarrhea, jaundice. In addition, studies have demonstrated its antioxidant, anti-
inflammatory and antibiotic properties [7]. The present study will focus on the

hepatoprotective property of Guiera senegalensis leaf extracts as well as its acute toxicity.
METHODOLOGY

Material

Plant material

The study took place in the preclinical studies and toxicology laboratory of the Faculty of
Medicine and Biomedical Sciences of the University of Yaoundé | and the collection of
samples took place in the town of Guider, North Cameroon. The plant material consists of
Guiera senegalensis leaves. This species was identified at the National Herbarium of
Cameroon in comparison with herbarium specimen No°14902/SRF.cam by Mr. Nana Victor

and treated as follows:



- Drying of the leaves: the harvested leaves were dried at room temperature away from

sunlight likely to modify the molecules it contains
- Grinding the leaves: the dried leaves are ground into powder in an electric robot
- Preparation of extracts: leaf extracts are prepared using four methods:

- The decoction: In this method, the water-leaf powder mixture was heated for 30

minutes in a water bath and cooled. Once cooled, the mixture was filtered [8].

- Maceration: here we used two different solvents: water and ethanol. 100g of
G.senegalensis leaf powder were weighed and introduced into an Erlenmeyer flask. 300ml of
solvent was added and the mixture was left at room temperature for 48 hours with regular
stirring. Once the 48 hours had passed, the mixture was filtered in order to separate the

waste [8].

- Infusion: it follows the same principle as maceration but in this case, the solvent

used was water brought to a boil [8].
Animal material

Wistar rats (Rattus norvegicus) with masses between 80-100g were used. They were raised
in the animal facility of the Faculty of Medicine and Biomedical Sciences of the University of

Yaounde |.
Distribution of animals

The protocol used was that proposed by Muhammad T et al and modified [9]. 42 rats used,
divided into 7 groups of 6 rats each. Group 1 (healthy control) received distilled water, group
2 (negative control) received 640 mg/Kg of paracetamol to induce hepatotoxicity; group 3
receives 500 mg/kg of extract obtained by hydro-ethanolic maceration; group 4 receives 500
mg/kg of extract obtained by aqueous maceration; group 5 received 500 mg/kg of extract
obtained by infusion. Group 6 received 500 mg/kg of extract obtained by decoction; group 7
received silymarin at a dose of 300 mg/kg [10]. The rats were treated for 14 days. The table

1, illustrates the distribution and treatment that each group of rats received during the study:

Table I: Distribution of the different groups of rats during the study:

Groups Treatment
Group 1 Healthy control, receives 2ml of distilled water



Negative control, receives 640 mg/Kg of paracetamol at a dose of 2ml/100g
Group 2  body weight for 14 days

Receives 500mg/kg of extract obtained by ethanolic maceration + 640 mg/Kg
Group 3  of paracetamol at a dose of 2ml/100g

Receives 500mg/kg of extract obtained by aqueous maceration + 640 mg/Kg of
Group 4  paracetamol at a dose of 2ml/100g

Receives 500mg/kg of extract obtained by infusion + 640 mg/Kg of
Group 5  paracetamol at a dose of 2ml/100g

Receives 500mg/kg of extract obtained by decoction + 640 mg/Kg of
Group 6  paracetamol at a dose of 2ml/100g

Positive control, receives silymarin at a dose of 300mg/kg + 640 mg/Kg of

Group 7 Earacetamol at a dose of 2m|/1009

Evaluation of Zootechnical parameters
Weight assessment

During the 14 days for the evaluation of the hepatoprotective activity of leaf extract, the rats
were weighed every day in order to determine their masses. The starting mass being
between 80-100g.

Assessment of water and food intake

During the 14 days of the study, the water intake of each group of rats was evaluated. The
starting volume being 300ml, using a burette each day we will measure the remaining
volume of water and the difference of the starting volume of water and the remaining volume

of water will give us the daily water consumption.

For food intake, a food “biscuit” is assigned to each group of rats (its weight being previously
determined) and the next day the remaining “biscuit” will be weighed again and the difference
in mass between the mass of the day before and the mass of the day will give us the

consumption of each group.
Preparation of solutions to administer
Extracts solutions

According to the OECD guidelines N°420: Acute Oral Toxicity — Fixed Dose Procedure,
which was applied in this study, each animal received not more than 2ml/100g concentration
of extract and. the following formula was used to determine the concentration to be

administered:



[dose (%) x animal weight (Kg)]

Volume to be administered(ml) = . ——g
weight concentration (E)

From this formula, we could therefore determine the mass of extract required (weight

concentration) in order to administer in 1ml of solution:

Dose (22) x animal weight(Kg)
[ (Kg) ]

. . myg
weight concentration (—) =

ml Volume to be administred (ml)

Preparation silymarin solution

The preparation of the silymarin solution follows the same OECD rule. Therefore, to
administer 300mg/Kg we must take 750mg of silymarin. The specialty used here is Silybon®
140mg tablet. Which corresponds to six tablets to be crushed and dissolved in 25ml of

distilled water
Preparation of paracetamol solution

The rats received 640 mg/Kg of paracetamol as proposed by Muhammad T et al [9]. The

formula used to prepare the paracetamol solution to administer is as follows:

mg : .
weight concentration (%) _ [Dose (Kg)x animal W€lght(Kg)]

Volume to be administred (ml)
Induction of hepatotoxicity

For the induction of hepatotoxicity the rats were treated with 2ml/100g body weight of
paracetamol at 640 mg/Kg for 14 days. During this period the rats will be maintained on a

normal diet. On the 15th day they will be sacrificed, the blood, kidneys and livers collected.
Assay of biochemical parameters

The serum and liver homogenate obtained from rats from different batches was used to
determine the enzymatic activity of specific and non-specific biochemical parameters which
are known to be modified by hepatotoxins, in order to evaluate the hepatoprotective activity

of Guierasenegalensis .

Dosage of ALT, AST, AP, Creatinine, total proteins, HDL-cholesterol, triglycerides, uric

acid, albumin, urea

Liver and kidney function parameters such as AST [11], ALT [12], AP [13], Creatinine [14],
total proteins [15], triglycerides [16], albumin [17], HDL-cholesterol [18], urea [19]. This was



carried out using a commercial assay kit (Chronolab SYS S.L. Avenida diagonal 609, planta
10, DRU28 Barcelona. Spain). The quantification of biochemical parameters was carried out
using a commercial assay kit (Chronolab SYS S.L. Avenida diagonal 609, planta 10, DRU28

Barcelona. Spain)
Dosage of MDA, SOD, Glutathione, Catalase
Malondialdehyde (MDA) dosage

Malondialdehyde is a carbonyl compound resulting from the decomposition of fatty acid
hydroperoxides. It reacts with thibarbituric acid to give pink-coloured chromophores whose

concentration is determined by the absorbance at 500nm [20].
Reduced Glutathione Dosage

2,2'-Dithio -5,5'bis (2-nitrobenzoic) acid reacts with the SH groups of glutathione to form a

coloured complex which absorbs at 412nm [21].
Catalase assay

Hydrogen peroxide is broken down in the presence of catalase. This destroyed peroxide
binds with potassium dichromate to form a green precipitate of unstable perchloric acid,
which is then destroyed by heat to form a green complex that exhibits maximum absorption
at 570 nm. Catalase activity proportional to the optical density of the complex is obtained

from the hydrogen peroxide calibration curve [22].
Histopathological analysis

Histology allows the preparation of tissues/organs for observation under a microscope. The
techniques used are those described by Cannet (2004, 2006a, b).

Acute toxicity

The acute toxicity study was carried out in accordance with OECD Directive No. 420
concerning the testing of chemicals [23]. 20 albino rats were used for this study for the
ethanolic extract divided into 2 groups, a control group (5 male rats and 5 female rats) 2 test
groups (5 male rats and 5 female rats). The rats were fasted for 24 hours. After 24 hours, the
test rats received the ethanol extract of G. senegalensis leaves at a dose of 2000 mg/kg and
the control groups received distilled water. The rats were observed for 24 hours. They were
subsequently monitored for 14 days during which they were weighed and their water and
food intake were recorded. On the 15th day the rats were sacrificed, the blood, kidneys and
livers collected for biochemical and histo-pathological analysis. Table 2 summarizes the

distribution and treatment of rats during the acute toxicity study.



Table 2: Distribution and treatment of rats during the acute toxicity study

Groups Number of rats Treatment

Groupe 1 5 males rats

Groupe 2 5 females rats Receives distilled water (control group)

Groupe 3 5 males rats

Groupe 4 5 females rats Receives Elant extract at a dose of 2000m9/kg

Statistical analysis

The various results obtained were expressed by parameters such as the mean, standard
deviation and mode. Comparison between groups was performed using the analysis of
variance (ANOVA) followed by the post hoc Dunnett test using statistical analysis software

Graph Pad Instat version 5.0.
RESULTS
Preventive effect of extracts on hepatic cytolysis

The figurel show the preventive effect of extracts and the reference drug on hepatic cytolysis
induced by paracetamol at a dose of 640 mg/mL. The administration of distilled water to the
controlled group, the extracts to the test groups, silymarin to the positive groups followed by
the administration of the hepatotoxic agent in this case paracetamol at a dose of 640 mg /kg
for 14 days led to an increase in liver serum biochemical parameters. In the case of ALT,
which is a biochemical marker found in high concentration in liver cells and kidney cells, as
well as that of AST which is found in cardiac and skeletal muscle cells and liver cells, thus
indicating hepatic cytolysis. A significant decrease in ALT activity is observed with a p-value
< 0.001 in the healthy control group, negative control groups and group treated by aqueous
maceration extract. We observed also a significant difference with a p-value < 0.01 in the
group of the hydro-ethanolic extract, the decoction extract and a significant decrease with a
p-value < 0.05 in the group of infusion extract. Regarding the ALAT parameter, we observed
a significant decrease with a p-value < 0.05 and a non-significant difference with a p-value >
0.05 in the other groups.
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Figure 2 : Preventive effect of extracts and the reference drug on hepatic cytolysis induced
by paracetamol at a dose of 640 mg/mL

Preventive effect of extracts on hepatic cholestasis

The figure3 shows the preventive effect of plant extracts and the reference drug on hepatic
cholestasis induced by paracetamol at a dose of 640 mg/mL. The administration of the
extracts and the reference drug leads to a non-significant decrease with a p-value > 0.05 in
alkaline phosphatase, albumin and serum total proteins. However, we observe a significant
difference with a p-value < 0.05 in comparison with the healthy control group
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Figure 4 : Preventive effect of plant extracts and the reference drug on hepatic cholestasis
induced by paracetamol at a dose of 640 mg/mL



Preventive effect of extracts on kidney damage

The figure5 illustrates the preventive effect of extracts and the reference drug on renal
damage induced by paracetamol at a dose of 640 mg/mL. The administration of the extracts
and the reference drug leads to a non-significant reduction with a p-value > 0.05 of
creatinine, urea and uric acid. However, a significant difference is observed with a p-value <
0.05 of the hydro-ethanolic extract in comparison with the negative control group.
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Figure 6 : Preventive effect of extracts and the reference drug on renal damage induced by
paracetamol at a dose of 640 mg/mL

Preventive effect of extracts on lipid profile

The administration of the extracts and the reference drug leads to a significant reduction with
a p-value > 0.01 in the triglyceride level in the healthy control group and in the group treated
with decoction extract. As shown in figure 4. A significant reduction with a p-value < 0.05 in
the positive control groups, the infusion extract and a significant difference between the
agueous extract and decoction extract as well as the healthy control group with a p-value <
0.05.
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Figure 7 : Effect of extracts and reference drug on lipid profile

Preventive effect of extracts on in-vivo antioxidant capacity

The pre-treatment of the study groups with the different extracts of the plant, the vehicle and
the reference drug, followed by the administration of the hepatotoxic agent in this case
paracetamol led to a reduction in the activity of superoxide dismutase as illustrated in figure
5. In the negative control group, a significant increase in the healthy group with a p-value <
0.01 and a p-value < 0.05 in the group of the aqueous extract obtained by decoction, a non-
significant increase with a p -value > 0.05 in the other study groups.

With regard to catalase and glutathione, a non-significant increase with a p-value > 0.05 of
the enzymatic activity is observed in comparison with the negative control group. The product
of lipid peroxidation symbolized by malondialdehyde was produced in large quantities in the
negative control group, a significant inhibition of the production of the product was observed
with a p-value < 0.001 in the healthy and positive control groups.The hydro-ethanolic extract

showed the greatest inhibitory activity compared to other plant extracts.
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Figure 8 : Effect of extracts and reference drug on in-vivo antioxidant markers

The table below summarizes the results obtained during the evaluation of hepatoprotective
activity:



Table 3: Summary of the results of the biochemical parameters of the effect of plants on hepatotoxicity induced by paracetamol at a dose of 640

mg/kg.
Parameters Negative control Healthy control Positive Aqueous Hydro-ethanolic Decoction Infusion
control
ALT (umol/min/mL) 14,98 £ 1,60 5,73+ 1,07° 6,24 + 2,32° 6,55+ 1,15° 9,43+1,82° 9,06 + 2,63° 10,83 * 3,59°
AST (umol/min/mL) 15,10 + 4,89 8,55 + 0,98° 9,39 + 4,17 11,64 + 4,37 10,23 + 0,96 9,98 + 3,51 11,08 + 1,68
AP (umole/L) 17,18 + 6,20 6,94 + 2,422 11,73 + 3,92 12,03+ 4,11 11,70 £ 5,05 12,18 + 3,89 13,62 + 1,00
Albumin (g/L) 9,45+ 1,05 8,27 £ 1,50 7,88 £ 2,62 7,87 3,12 8,38 £ 2,03 8,67 £ 3,49 8,62+ 1,24
Total proteins (g/L) 172,62 £ 28,00 152,46 + 4,72 157,12 + 8,44 153,85 +£40,79 143,69 + 50,73 154,81 + 16,15 144,81 + 32,08
Creatinine (umol/L) 4,34 £0,13 3,82+1,10 4,23 £ 0,53 4,49 + 0,16 3,51+0,33 3,15+1,39 3,46 £ 0,57
Urea (mmol/L) 63,72 £ 37,26 35,85 + 3,60 38,34 + 15,03 32,49 + 4,98 24,96 + 12,27% 54,22 +19,31 38,32+ 8,00
Uric acid (umole/L) 26,37 £ 11,42 19,32 + 3,19 19,98 + 11,49 25,68 = 5,56 22,98 + 11,69 18,92 £+ 6,65 18,32 £ 2,96
Triglycerides (mmol/L) 130,18 + 28,88 35,17 + 7,25° 34,15 + 13,80° 106,50 + 66,90° 77,09 + 23,19 33,54 +10,61° 63,51
25,66
HDL-Cholesterol (mg/dL) 0,65 £ 0,49 1,33+£0,41 0,95 % 0,53 1,05+ 0,16 0,85+ 0,49 0,93 £ 0,08 0,89 +£0,12
SOD (umole/mg proteins) 0,15+ 0,01 0,19 +0,01° 0,17 £ 0,02 0,16 + 0,01" 0,17 £ 0,01 0,18 + 0,01 0,17 £ 0,002
Catalase (umol/mg 43,80 £ 2,73 48,25 £ 2,35 45,77 £ 3,55 42,23 £ 2,58 48,25 + 3,82 48,36 * 3,61 45,82 + 0,54
proteins)
Glutathione (10°) 0,80 £ 0,36 1,36 £ 0,85 1,48 £ 0,45 1,62 + 0,87 1,33+0,39 1,39 £ 0,58 1,03+0,34
MDA 0,92 + 0,06 0,20+0,13 0,24 £ 0,17 1,07+ 0,40 0,63 +£0,10 0,65+ 0,21 0,63 £ 0,20
Total proteins 60,58 + 28,40 96,77 £ 61,02° 108,27 £ 31,05° 112,05+ 98,62 + 28,97°°" 105,19 + 77,54 + 26,08"
60,84""" 44,72"

Values are expressed in terms of mean * standard deviation, (n = 5). The comparison between groups is made using the variance test
(ANOVA) followed by the Turkey Kramer post hoc test. The difference is significant with a < 0.05; b < 0.01; ¢ < 0.001 for the negative control
group; d <0.05; e < 0.01; f < 0.001 for the healthy control group; g < 0.05; h < 0.01; i < 0.001 for the positive control group; j < 0.05; k <0.01; I <

0.001 for the maceration extract; m < 0.05; n < 0.01; o < 0.001 for the hydro-ethanolic extract; p < 0.05; q < 0.01; r < 0.001 the decoction

extract; s <0.05; t < 0.01; u < 0.001 for infusion extract.



Histological analysis
Histological analysis of the liver

Concerning the liver, the administration of paracetamol leads to obstruction of the
centrilobular vein (VC) (Figure 6). There was also an observation of an aggregation of
phagocytic cells indicating inflammation. In the test groups, there was anobserved reduction
in obstruction of the centrilobular vein, a clear localization of sinusoids (Si) and hepatocytes

(He) as illustrated in figure 6..

D éecoction infusion

Figure 9 : Histology of the liver of animals from the different analysis groups.



Histological analysis of the kidney
Paracetamol administration did not significantly alter the internal structure of the kidney with
the well-identified urinary space (EU), Bowmann's capsule (CB), podocytes (Pd) and well-

structured glomerulus (GI) (Fig7). .

Décoction infusion

Figure 10 : Histological section of the kidneys of animals from the different analysis groups

Assessment of acute toxicity

Evaluation of zootechnical criteria



Weight gain of animals subjected to the toxicity of the hydro-ethanolic extract at a dose of
2000 mg/kg.The administration of the hydro-ethanolic extract to male and female animals in
comparison to the groups of animals having received the vehicle in this case distilled water,
showed a weight gain of the animals of the test groups with a non-significant difference and a
p -value > 0.05. The hydro-ethanolic extract therefore caused weight gain.

Weight gain (%)

_ (Weight of the animal on the 14th day — Weight of the animal on the 1st day
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Weight of the animal on the 1st day )x
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Figure 11 : Evaluation of the acute toxicity of the hydro-ethanolic extract according to OECD
guideline 420 on animal weight gain.

The Kinetics of the weight evolution of animals subjected to the toxicity of the hydro-
ethanolic extract according to OECD line 420 as illustrated in figure 9 showed that the
kinetics of the weight evolution of the animals in the control groups and the test groups was

observed in the evolution of animals from all groups. The plant did not affect the growth of
animals.
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Figure 12 : Kinetics of the weight evolution of animals subjected to the toxicity of the hydro-
ethanolic extract according to OECD line 420

Evaluation of the hydro-ethanolic extract on food intake

The administration of the extract to the animals did not significantly affect food intake with a

p-value > 0.05 compared to the animals in the control groups (Fig 10)..
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Figure 13 : Evaluation of the acute toxicity of the hydro-ethanolic extract according to OECD
guideline 420 on animal food intake.

Evaluation of the hydro-ethanolic extract on water intake



The administration of the extract to the animals did not significantly affect water intake with a

p-value > 0.05 compared to the animals in the control groups (Fig 11)..
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Figure 14 : Evaluation of the acute toxicity of the hydro-ethanolic extract according to OECD
guideline 420 on animal water intake.

The table 4 presents the elements of the zootechnical criteria for the acute toxicity of the
hydro-ethanolic extract, it was observed that the extract did not significantly affect weight
gain, food intake and water intake as well as weight change.

Table 4: Summary of zootechnical criteria for acute toxicity according to OECD guideline

420.
Groups Weight gain (g) Food intake (g) Water intake (mL) Number of death
/5
Male control 47,42 + 5,56 124,95 + 62,88 123,00 £ 42,95 0/5
Male test 54,49 + 18,57 127,10 £ 104,07 152,40 £ 54,21 0/5
Female control 37,59 + 18,58 123,81 + 97,48 101,20 + 57,63 0/5
Female test 54,54 + 4,84 117,93 + 65,73 133,60 + 45,22 0/5

Values are expressed in terms of mean * standard deviation, (n = 3). The comparison between groups is
carried out using the variance test (ANOVA) followed by Dunnet's post hoc test.

Biochemical analysis

The administration of the hydro-ethanolic extract led to a non-significant increase with a p-
value > 0.05 in the AST of the male test group compared to the male control group and a
significant difference with a p-value < 0, 01 of the female test group in comparison with the
female control group as seen in table 4. Regarding ALT and total proteins, no significant

difference was observed between the groups with a p-value > 0.05.



For creatinine, we observed a non-significant increase with a p-value > 0.05 in the test
groups compared to the control groups. The table below summarizes the values of the

biochemical parameters obtained after administration of the extract:

Table5 :Biochemical parameters after administration of plant extracts

Parameters Male control Male test Female control Female test

AST 1,96 + 0,56 4,88 + 1,68 4,10 + 0,91 9,08 + 3,40°"
ALT 4,66 + 2,41 4,89 + 1,56 9,69 + 6,48 9,52+ 5,15
Total proteins 282,77 £38,99 329,08+ 35,32 311,38 + 43,80 280,77 + 61,03
Creatinine 2,40 + 1,03 2,43 + 0,69 1,32 + 1,15 1,82 + 0,85

Values are expressed in terms of mean * standard deviation, (n = 5). The comparison between
groups is carried out using the variance test (ANOVA) followed by Dunnet's post hoc test.

DISCUSSION

The evaluation of liver function involves a serum dosage of biomarkers such as ALT, AST,
ALP, GGT, total bilirubin. An elevation of total bilirubin is characteristic of liver damage
without specificity while an elevation of ALT is significant of hepatic cytolysis, an elevation of
AST could mean liver damage but its presence in other organs such as the heart, the
kidneys, and the skeletal muscles make this statement uncertain. An elevation of AP is
indicative of cholestasis [24]. Exploration of the liver function of rats treated with plant
extracts showed that the aqueous extract had a better preventive action on hepatic cytolysis,
which led to a significant reduction in the ALT value of 6.55. £ 1.15 pumol/min/ml approaching

the value of rats treated with the reference drug.

With regard to hepatic cholestasis, the rats treated with the hydroethanolic extract present a
better profile with an AP value of 11.70 + 5.05 ymol/min/ml, a value close to the value of the
rats treated with the drug. Reference. These results corroborate those obtained by Umma L.
et al in 2023 in their study on the biochemical and toxicological activity of G. senegalensis
leaf extract [25]. This result can be explained by the presence of molecules acting either
through a free radical capture mechanism or by providing endogenous phospholipids
necessary for the repair of cells and organelles and restoring the cell membranes of
hepatocytes [26]. These results could justify the indication of the aqueous extract of G.
senegalensis in cases of hepatic cytolysis and the hydroethanolic extract for cases of
cholestasis.

With regard to renal function, a significant reduction in the concentration of urea for the
hydroethanolic extract of 24.96 + 12.27 pmol/L is observed. We also observed a more

significant reduction compared to the group treated with the reference drug and a reduction



in the creatinine value for rats treated with the extract obtained by decoction of 3.15 + 1.39
pmol/L more significant than those treated with the reference drug. These results corroborate
those obtained by Umma L. et al in 2023 [25] in their study on the biochemical and
toxicological activity of G.senegalensis leaf extract and could be suggestive of a protective

nature of renal function.

The exploration of in-vivo antioxidant potential is done by determining the concentration of
biochemical parameters such as MDA, glutathione, catalase, peroxidase, SOD, ALAT,
ASAT, LDH, AP [27]. The evaluation of the in-vivo antioxidant activity of G. senegalensis leaf
extracts showed an increase in the activity of superoxide dismutase in the group of rats
treated with the extract obtained by decoction, an increase in the activity catalase and
glutathione in the group treated with the aqueous extract. In addition, a reduction in MDA in
the group treated with the extract obtained by hydroethanolic maceration 0.63 + 0.10. MDA is
a product resulting from lipid peroxidation responsible for cytotoxicity, mutagenicity and
carcinogenicity. It is also responsible for the inhibition of enzymes responsible for cell
defence against oxidative stress [28]. These results corroborate those obtained by Abdel
wahab et al in 2018 in their study on the antioxidant and hepatoprotective activities of
Blepharislinariifolia PERS and Guiera senegalensis j. f. gmel. On hepatotoxicity induced by
CCL 4 [29]. These results are justified by the in-vitro antioxidant capacity by the Folin
method, which demonstrates the in-vitro power of G.senegalensis leaf extracts, and in

particular of its phenolic compounds.

The evaluation of the toxicity of substances is of great importance in the sense that it makes
it possible to provide information on the safety of substances, to establish the mechanism of
the toxic effect, to explain epidemiological phenomena observed within populations, validated
test methods particularly on animals. Toxicity studies can be conducted in acute, subacute
and chronic settings [30]. The study of the acute toxicity of the hydroethanolic extract of G.
senegalensis leaf extracts showed no significant difference in the concentration of
biochemical parameters of the groups treated with the aqueous extract and the test groups.
These results corroborate those obtained by Umma L. et al in 2023 who demonstrated an
LD50 of G.senegalensis extract greater than 2000mg/Kg [25]. This could indicate a use with

a lower risk of acute toxicity of G.senegalensis leaf extract for liver conditions.

Traditional African pharmacopoeia can be defined as the body of knowledge,
preparation techniques and use of substances of plant, animal or mineral origin which serve
to diagnose, prevent or eliminate an imbalance in physical well-being; mental or social [31].
An improved traditional medicine is a concept that brings together all the medicines designed

by a traditional practitioner or a research laboratory, based on knowledge or information from



traditional medicine and pharmacopoeia [31]. Africa has a flora extremely rich in its diversity,
which represents a great asset for the African pharmacopoeia and contributes to that of the
traditional pharmacopoeia. Its exploitation can lead to the development of drugs against

diseases present on the continent such as malaria and tuberculosis.

The development of drugs from the African pharmacopoeia would have a significant impact
on the economy of the countries of the continent in the sense that the costs incurred for the
importation of drugs could be concentrated on the local production of effective, improved
traditional drugs [32]. Several varieties of improved traditional medicines exist on the African
market. For the purpose of regulation and control of these different traditional medicines, a

classification has been adopted.

The classification of improved traditional medicines was adopted during the first meeting of
the WHO Regional Expert Committee on Traditional Medicine held in Harare, Zimbabwe in
November 2001 [32]. The development of plant-based medicines is mainly based on
ethnopharmacology. Ethnopharmacology is the interdisciplinary scientific exploration of the
biological activity of agents traditionally or observed in traditional medicine [34]. The
ethnobotanical study begins with : A field study which will have the role of making a census
of the practices and elements entering into traditional medicine. A botanical identification,
which will allow botanical identification and botanical description of the plant; Laboratory
work, which will allow extractions of plant constituents to be carried out, phytochemical study
to highlight the groups of compounds present in the plant, pharmacological study to

demonstrate the activity of the plant, the toxicity study to determine the safety of the plant;

The formulation of an improved drug for adequate administration to humans; Submission to

the regulatory authority with a view to obtaining marketing authorization [35].
CONCLUSION

At the end of this study whose main objective was to explore the hepatoprotective activity of
extracts of G.senegalensis leaves, exploring the biochemical parameters of rats treated with
500mg/kg of leaf extract and 640mg/kg of paracetamol we observed an activity profile
depending on the extract. For protective activity in relation to cytolysis, the aqueous extract
presented a better profile, for cholestasis, the hydroethanolic extract predominated and for
renal protection, the hydroethanolic extract and the extract obtained by decoction presented
a better activity profile. Regarding the in-vitro antioxidant activity, the hydroethanolic extract

demonstrated a better profile, which was corroborated by the in-vivo antioxidant activity.

The study of the acute toxicity of the hydroethanolic extract revealed no alteration at the

biochemical and histo-pathological level nor led to the death of the treated animals



demonstrating an LD50 lying between 2000 and 5000 mg/Kg. These results demonstrate the
strong therapeutic potential of G.senegalensis for liver damage, provide justification for its
traditional use and could open up perspectives for the development of improved traditional

drugs based on its leaf extracts.

REFERENCES

1. Nagy P, Thorgeirsson SS, Grisham JW. Organizational Principles of the Liver. In: The Liver.
John Wiley& Sons, Ltd; 2020. p. 1- 13.

2. Mehta P, Reddivari AKR. Hepatitis. In:StatPearls. StatPearlsPublishing; 2022

3. World HelthOrganization. Global progress report on HIV, viral hepatitis and
sexuallytransmitted infections, 2021:accountability for the global healthsectorstrategies 2016—-2021:

actions for impact. 2021

4, Zhou Y, Wang J, Zhang D, Liu J, Wu Q, Chen J, et al. Mechanism of drug-inducedliverinjury and
hepatoprotectiveeffects of naturaldrugs. Chin Med. 11 déc2021;16(1):135.

5. Aslam MS, Ahmad MS. Worldwide importance of medicinalplants:Current and historical

perspectives. Recent Adv Biol Med. 2016;2(2016):909.

6. Ur Rehman F, Kalsoom M, Adnan M, Fazeli-Nasab B, Naz N, llahi H, et al. Importance of

medicinal plants in human and plant pathology: A review. Int J PharmBiomedRes. 2021;8:1- 11.

7. Abubakar A, Danyaya J, Abubakar K, Magaji U, Saidu Y. Effect of Guiera senegalensis and
Natron on Serum Indices of CardiacFunction of Postpartum Rats. J Adv Biol Biotechnol. 25 sept

2021;32- 46.

8. Fonmboh D, Ejoh A, Fokunang T, Bayaga H, Teke G, Rose N, et al. An Overview of Methods of
Extraction, Isolation and Characterization of Natural Medicinal Plant Products in

ImprovedTraditionalMedicineResearch. Asian J Res Med PharmSci. 20 nov2020;31- 57.

9. Islam MT, Quispe C, Islam MdA, Ali ES, Saha S, Asha UH, et al. Effects of nerol on
paracetamol-inducedliver damage in Wistaralbino rats. BiomedPharmacother. 1 aolt

2021;140:111732.

10. Earnest E, Ajaghaku D. Guidelines on dosage calculation and stock solution preparation in

experimentalanimals’ studies. 1 janv2014;4.



11. Murray R. Aspartate aminotransferase. Kaplan A et al. Clin Chem The C.V. Mosby Co. St Louis.
Toronto. Princeton 1984; 1112-116

12. Murray, R.L.: Alanine aminotransferase In: Methods in Clinical Chemistry, Pesce, A.J., and Kaplan,

L.A. eds., C.V. Mosby, St. Louis, 1987.

13. Wenger C. et al. Alkaline phosphatase. Kaplan A et al. Clin Chem The C.V. Mosby Co. St Louis.
Toronto. Princeton 1984; 1094-1098

14. Murray, R.L. (1984). Creatinineln:Clinical Chemistry; Theory, Analysis and Correlation, Kaplan, L.A.
and A.J. Pesce (Eds.). CV Mosby Co., St. Louis, pp: 1247-1253.

15. Koller A. Total serumprotein. Kaplan A et al. Clin Chem The C.V. Mosby Co. St Louis. Toronto.
Princeton 1984; 1316-1324 and 418

16. Buccolo G et al. Quantitative determination of serumtriglycerides by use of enzymes. Clin

Chem1973; 19 (5): 476-482.

17. Dumas BT, Watson WA, Biggs HG. Albumin standards and the measurement of
serumalbuminwithbromcresol green. 1971. Clin Chim Acta. 1997 Feb3;258(1):21-30.

18. Naito H.K. Cholesterol. Kaplan A et al. Clin Chem The C.V. Mosby Co. St Louis. Toronto. Princeton
1984; 1194-11206 and 437.

19. Talke H, Schubert GE. Enzymaticdetermination of urea in blood and serumwith the optical test

according to Warburg. Klin Wschr1965;43:174-5.

20. Wilbur KM, Bernheim F, Shapiro OW. The thiobarbituricacidreagent as a test for the

oxidation of unsaturatedfattyacids by various agents. Arch Biochem. déc 1949;24(2):305- 13.
21. Ellman GL. Tissue sulfhydryl groups. Arch BiochemBiophys. 1 mai 1959;82(1):70- 7.
22. Sinha AK. Colorimetricassay of catalase. Anal Biochem. juin 1972;47(2):389- 94.

23. OECD. Test No. 420: Acute Oral Toxicity - Fixed Dose Procedure [Internet]. Paris: Organisation

for EconomicCo-operation and Development; 2002

24. Fu S, Wu D, Jiang W, Li J, Long J, Jia C, et al. MolecularBiomarkers in Drug-InducedLiverlnjury:

Challenges and Future Perspectives. Front Pharmacol. 30 janv2020;10:1667.

25. Umma L, Asma’u A, Mustapha RK, Abdulmumin Y, Hauwa ID. Biochemical and Toxicological

Activity of Guiera senegalensis LeavesExtract. Sch Int J Biochem. 2023;6(8):106- 15.



26. Li M, Luo Q, Tao Y, Sun X, Liu C. Pharmacotherapies for Drug-InducedLiverinjury: A

CurrentLiteratureReview. Front Pharmacol. 2022

27. Martins N, Barros L, Ferreira ICFR. In vivo antioxidantactivity of phenoliccompounds:Facts

and gaps. Trends Food SciTechnol. 1 févr2016;48:1- 12.

28. Ca\lyniuk B, Grochowska-Niedworok E, Walkiewicz KW, Kawecka S, Popio\lek E, Fatyga E.
Malondialdehyde (MDA)—product of lipidperoxidation as marker of homeostasisdisorders and aging.
In: Annales AcademiaeMedicaeSilesiensis. SlaskiUniwersytetMedyczny w Katowicach; 2016. p.

224- 8.

29. Imam N, Siddig I, Abdelwahab S, Taha M, Mohan S, Alhazmi H, et al. Antioxidant and
hepatoprotectiveactivities of blepharislinariifolia pers and guiera senegalensis j. F. Gmel. Against ccl 4

-inducedhepatotoxicity. 1 janv2018;
30. Arome D, Chinedu E. The importance of toxicitytesting. J PharmBioSci. 2013;4:146- 8.

31. OAPI/WHO. Conférence des Ministres chargés de I'Industrie et de la Santé des Etats
membres de I’OAPI sur: L'initiative pour la protection et la valorisation des inventions africaines en

matiere de médicaments; Libreville. 11-13 septembD; 2002 - Google Search.
32. Nafo-Traore DF. SPECIAL EDITION SEPTEMBER 2007. 2007;12.
33. Ghorbani A, Naghibi F, Mosadegh M. Ethnobotany, ethnopharmacology and drugdiscovery. 2006;

35. Quetin-Leclercq J. The unusualjourneyfrom plant to medicine. J PharmBelg. 2002;56(4):95.



