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Zanthoxylum zanthoxyloides has been used for decades in traditional medicine across West African 
countries to treat several ailments such as malaria and pain. However, sometimes it is used without 
information on its toxicity level. This present work aimed to explore the toxicity level of Zanthoxylum 
zanthoxyloides bark aqueous extract (AZZ) on albino Wistar rats after single and repeated 
administrations. For the acute toxicity evaluation, a single dose of the extract at 3, 5 and 7.5 g/kg of the 
extract was administered orally, and the animals were kept under observation for mortality and clinical 
signs for the first four hours, and then once every day for 14 days. For the sub-acute toxicity evaluation, 
the extract was administered to the animals orally at doses of 0.5, 0.75 and 1 g/kg daily for 28 days. On 
the 15

th
 day (acute evaluation) or 29

th
 day (sub-acute evaluation), the animals were weighed and 

anaesthetized and then blood was collected for haematological and biochemical analysis. Vital organs 
(liver, kidneys and lungs) were removed and weighed. No mortality or toxicological behavior was 
observed, and there was no statistically significant difference between the treated and control groups 
for whole body weight and organ weights. Also, the results showed no statistically significant effects 
on haematological and biochemical parameters. Thus, AZZ may be considered as nontoxic both after 
single and repeated administrations. 
 
Key words: Zanthoxylum zanthoxyloides, bark extract, toxicity level, clinical signs, Wistar rats, hematology, 
biochemical parameters. 

 
 
INTRODUCTION 
 
Zanthoxylum zanthoxyloides (Lam.) is distributed in the 
Savannah of West Africa and the Coastal areas from 
Senegal to Cameroon. It is known all over Africa for 
various traditional medicinal uses. In Togo, the stem  and 

stem bark are traditionally used for malaria treatment 
(Denou et al., 2016; Koudouvo et al., 2016), and the root 
bark macerate is used to treat central nervous system 
disorders  such  as  epilepsy  and paralysis (Kantati et al.,  
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2016). Many studies have been done on some parts of 
this plant to elucidate its biological and physiological 
activities. Studies were conducted for its antibacterial 
(Kamdem et al., 2015; Wouatsa et al., 2013; Gardini et 
al., 2009; Ngassoum et al., 2003), antimalarial (Gansané 
et al., 2010; Kassim et al., 2005; Nyangulu et al., 2005), 
antioxidant and anti-inflammatory (Larsen et al., 2015; 
Diatta et al., 2014; Chaaib et al., 2003), analgesic and 
anthelmintic (Azando et al., 2017; Olounladé et al., 2012; 
Prempeh and Mensah-Attipoé, 2008)

 
activities. Ogwal-

Okeng et al. (2003) evaluated the acute toxicity of Z. 
zanthoxyloides root bark methanolic extract and found 
that the extract was safe up to a dose of 5 g/kg. 

Since earliest time, plants have been used throughout 
populations worldwide as a source of natural products in 
traditional medicine, also called “non-conventional 
medicine”

 
(Dosseh et al., 2015). Medicinal plant use in 

therapeutics has increased significantly in the last few 
decades due to an increased interest in natural 
substances (Lee et al., 2012; Castro et al., 2009). 
According to the World Health Organisation (WHO) in 
developing countries, medicinal plants occupy an 
important and significant place in primary health care for 
more than 80% of the population living in those countries 
(Nath et al., 2011). Although traditional herbal medicine 
may be considered safe, some products might cause side 
effects at high doses after single administration, and 
others may have potential side effects after repeat 
administration. Many reports about the safety of the 
herbs used in traditional medicine are often related to 
hepatotoxicity and nephrotoxicity (Dosseh et al., 2015; 
Debelle et al., 2008; Tédong et al., 2007). This suggests 
the need for traditional practitioners to keep abreast of 
the reported incidence of renal and hepatic toxicity and 
other possible side effects caused by the ingestion of 
traditional medicinal products. Hence, even if the 
medicinal plants have been in use for centuries, 
toxicological evaluation of those medicinal plants is 
required.  

This present study aimed to investigate the toxicity 
level of Z. zanthoxyloides aqueous bark extract after 
single and repeated (28 days) oral administrations on 
albino Wistar rats.  
 
 
MATERIALS AND METHODS  
 
Plant material 
 
Z. zanthoxyloides bark was collected in the northern part of Togo 
(Pya) in February 2019. A botanist from the Botany and Vegetal 
Ecology Department authenticated the plant, and a voucher 
specimen has been deposited in the national herbarium of the 
department (reference number Togo15491). 
 
 
Experimental animals 
 
University of Jos Animal House Unit provided male Wistar rats 
weighing between 150 and  200 g.  The  animals  were  kept  under  
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ambient temperature, with 12 h light and 12 h dark cycle and had 
free access to food and water. All animal procedures were 
performed in accordance with the recommendations of proper care 
and use of laboratory animals after approval (No. UJ/FPS/F17-
00379) from University of Jos (Nigeria) Ethics Committee. Before 
each experiment, the animals were fasted overnight with liberal 
access to water.  
 
 
Preparation of crude extract 
 
The plant material was air-dried and put into powder in 
Biochemistry Department using a mortar. The powder (500 g) was 
macerated with 1.5 L of distilled water for 24 h at room temperature, 
and the mixture was filtered and kept for concentration in the oven. 
The same procedure was repeated twice with the substrate. The 
whole filtrate from the three days maceration was concentrated to 
dryness in an oven at 70°C, which yielded a residue of 6.6%. The 
dry extract (brown, crystallized) was stored at -4ºC.  
 
 
Determination of the lethal dose 50 (LD50)

 

 
The LD50 determination process was two phases of 24 h each 
interconnected as described by Lorke (1983). 
 
 
Phase one 
 
This phase required nine animals divided into three groups of three 
animals each. Each group of animals were administered the extract 
at varying doses - 10, 100 and 1000 mg/kg. The animals were 
placed under observation for 24 h to monitor their behaviour as well 
as mortality. 
 
 
Phase two  
 
This phase involves the use of three animals, which were 
distributed into three groups of one animal each. The animals were 
administered higher doses - 1600, 2900 and 5000 mg/kg of the 
extract and then observed for 24 h for behaviour as well as 
mortality. 
 
 
Acute toxicity evaluation 
 

Oral acute toxicity evaluation was carried out using single test dose 
method

 
(Dosseh et al., 2015; Bakoma et al., 2013; Tédong et al., 

2007). Five groups of five rats each were used in this evaluation. 
The study was performed by administering the extract at varying 
doses- 3, 5 and 7.5 g/kg body weight, orally. The fourth and fifth 
groups were designated as positive and negative controls and 
given 5 mL/kg of diluted dimethyl sulfoxide (DMSO) 5% solution 
and distilled water, respectively. The animals were individually 
observed for immediate signs of toxicity and mortality for a period of 
4 h, and at least once daily for 14 days for delayed mortality and 
toxicity symptoms such as changes in the skin and fur, eyes, 
mucous membranes, salivation, diarrhoea, convulsion, lethargy and 
coma. On the 15

th
 day after administration, animals were weighed 

and blood samples were collected under ethyl ether anaesthesia by 
retro-orbital bleeding into tubes with and without EDTA for 
haematological and biochemical analysis, respectively. White blood 
cell count (WBC), red blood cell count (RBC), platelet count (PLT), 
haemoglobin (HGB), haematocrit (HCT), mean corpuscular volume 
(MCV), and mean corpuscular haemoglobin concentration (MCHC) 
were determined using an automated haematology analyser (BC-
5300,  Mindray,  China).  Biochemical analysis was performed using  
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the serum obtained after centrifugation of total blood without 
anticoagulant for 15 min at 2,500 rpm. An automated 
spectrophotometer (Cobas c 111, India) was used to determine the 
following parameters: Alkaline phosphatase (ALP), aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), creatinine 
(CRE), and urea (URE). Vital organs such as lungs, liver and 
kidneys were carefully removed, grossly examined and weighed to 
determine their relative weights as [(organ weight/total body weight) 
×100]. 
 
 
Sub-acute toxicity evaluation 
 
A repeated dose oral toxicity evaluation was carried out according 
to Bakoma et al. (2013) and Dosseh et al. (2015). Twenty male rats 
were randomly divided into four groups of five animals each and 
treated orally. The first group was taken as control and received 
normal saline (0.9% NaCl). The three other groups were the 
treatment groups and received varying doses of the extract - 500, 
750, and 1000 mg/kg body weight, respectively. The administration 
was done each day for 28 days. The rats were observed at least 
once a day for mortality or morbidity, changes in posture, skin, 
eyes, fur, mucous membranes and behaviour. The body weights of 
the rats were evaluated every 7 days. On the 29

th
 day, blood 

samples were collected from overnight-fasted rats under ether 
anaesthesia by retro-orbital bleeding into tubes with and without 
EDTA for haematological and biochemical analysis, respectively. 
The same parameters above in acute evaluation were determined. 
Animals were then sacrificed by cervical dislocation and internal 
organs, including liver kidneys, and lungs, were carefully removed. 
These organs were then weighed to determine their relative 
weights. The liver and kidneys were conserved in 10% formalin for 
histopathological analysis using the method described by Choji et 
al. (2015)

 
and Avwioro (2011). 

Organs were harvested and fixed in 10% formalin for three days, 
cut into thin slices of 5 mm × 2 mm × 1 mm thick, and then placed 
in running tap water for five minutes. The tissues were then 
dehydrated by passing through ascending grades of ethanol as 
follows: 70, 80, 90, 95%, three changes of absolute ethanol, 
cleared in two changes of xylene, and infiltrated in two changes of 
paraffin wax oven placed at 4˚C. The SPIN tissue processor, STP 
120 (Thermo Scientific), was used and the tissues were subjected 
to each stage for two hours, making a total of twenty-two hours. 
The tissues were embedded using embedding cassettes on a 
tissue Tek Embedding Centre (SLEE MPS/P2) and cooled rapidly 
on the cooling component. Tissues were then sectioned using a 
rotary microtome (MICROM HM340E Thermo Scientific) set at 4 
micromes, picked on slides, and ready for staining. Sections were 
dewaxed and hydrated by passing through two changes of xylene 
and descending grades of alcohol (100, 80 and 70%) for three 
minutes each and then into water, stained in Harris’ haematoxylin 
solution for 5 min, and washed in running water. Sections were 
differentiated in 1% acid alcohol and then washed well in water, 
blued in Scott’s tap water substitute for 5 min and rinsed briefly in 
distilled water, counterstained in 1% aqueous eosin for two min, 
washed well in water, dehydrated in descending grades of alcohol, 
cleared in xylene and mounted in DPX (Destrene, Plasticiser and 
Xylene). The sections were placed in slide carriers and placed in a 
40˚C oven to dry overnight, then read microscopically.  
 
 
Statistical analysis 
 
The results are presented as mean ± standard error of the mean 
(SEM). Statistical analysis was performed by one-way analysis of 
variance (ANOVA) followed by Tukey’s multiple comparison test to 
evaluate significant differences between groups. Mean differences 
with p values less than 0.05 w considered statistically significant. All  

 
 
 
 
statistical analyses were carried out using Graph Pad prism 8.0.1 
Software.  
 
 
RESULTS  
 
Lethal dose 50 (LD50): 
 
The calculation of the LD50 was carried out in two phases 
successively. No rat died during the first and second 
phases. This suggests that the LD50 is above 5,000 
mg/kg body weight.  
 
 
Acute oral toxicity study 
 
The single administration of the extract at different doses 
did not cause any mortality or clinical signs of toxicity. 
The mean body and relevant organ weights are recorded 
in Table 1 and Figure 1 respectively. No statistically 
significant differences were observed between control 
and extract treated groups either for the body weight or 
relative organ weight (p > 0.05). 

Haematological and biochemical analysis results are 
recorded in Tables 2 and 3. There were no statistically 
significant differences (p > 0.05) between control and 
extract-treated groups for all biochemical parameters 
analysed. For the haematological parameters, there was 
no statistically significant difference between control and 
treated groups except for white blood cell (WBC) count at 
7.5 g/kg, where the result showed a statistically 
significant augmentation (p < 0.05) in the number of white 
blood cells when compared to the control. 
 
 
Sub-acute toxicity 
 
Animals were treated orally and repeatedly once daily for 
28 days with AZZ (500, 750 and 1000 mg/kg) and normal 
saline (as control). No mortality or signs of toxicity were 
recorded after extract administration. The mean body and 
relative organ weights are recorded in Table 4 and Figure 
2, respectively. There was no statistically significant 
difference (p > 0.05) between control and treated groups 
either in the body weight or relative organs weights. 

The haematological and biochemical parameters 
results are recorded in Tables 5 and 6 respectively. 
When MCHC values were compared, there was 
statistically significant difference between 500 mg/kg-
treated group and control (p < 0.05). No statistically 
significant differences in other haematological parameters 
between the other treated groups and control (p > 0.05). 
All biochemical parameters analysed showed no 
statistically significant differences between control and 
treated groups (p > 0.05).  

Microscopy observation of the liver in all groups 
showed in general normal morphology of the hepatocytes. 
For all groups,  the  nuclei  and the cytoplasm were intact 
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Table 1. Effect of Z. Zanthoxyloides barks aqueous extract on rats’ body weight (g) after single administration. 
 

Day 
Control Treatment 

Negative (0.9% NaCl) Positive (5% DMSO) 3 g/kg 5 g/kg 7.5 g/kg 

DAY O 129.80±3.20 141.14±5.44 132.84±2.49 140.08±7.30 137.88±4.88 

DAY 7 142.10±3.80 131.42±5.59 139.80±2.43 150.68±10.02 145.54±4.47 

DAY 15 150.64±5.38 160.46±11,58 146.86±1.56 160.46±11.58 152.08±4.64 
 

Values are presented as mean ± standard error of mean (SEM, n=5), No statistically significant differences between the control and 
treated groups (p > 0.05) 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 
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Figure 1. Effect of Z. zanthoxyloides bark aqueous extract on relative organ weights of rats’ vital organs after acute 
toxicity evaluation. Data are presented as mean ± standard error of mean (SEM, n= 5). No statistically significant 
difference between the control and treated groups (p > 0.05). 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 

 
 
 
Table 2. Effect of single administration of Z. Zanthoxyloides bark aqueous extract on haematological parameters of male Wistar rats. 
 

Parameter 
Control TREATMENT 

Normal saline (0.9% NaCl) 5% DMSO 3 g/kg 5 g/kg 7.5 g/kg 

WBC (× 10^9/L) 6.33±0.26 11.79±0.93*
 

5.49±0.74
 

7.11±0.19 8.63±0.21*
 

RBC (×10^12/L) 7.43±0.24 7.30±0.36 5.91±0.36 6.48±0.45 7.15±0.15 

PLT (×10^9/L) 490.33±116.42 607.00±40.61 285.33±31.22 397.33±123.31 478.33±46.23 

HGB (g/dL) 13.36±0.44 13.50±0.43 11.30±0.65 11.70±1.06 13.13±0.23 

HCT (%) 39.30±2.64 39.40±1.27 33.50±2.64 34.53±3.77 37.30±0.26 

MCV (fL) 52.86±0.35 54.10±2.27 56.50±1.03 52.93±2.26 52.20±0.83 

MCHC (g/dL) 34.00±0.40 34.30±0.50 33.83±0.70 34.06±0.71 35.20±0.40 
 

Values are presented as mean ± standard error of mean (SEM, n=3); WBC= White Blood Cells, RBC= Red Blood Cells, PLT= Platelets, MCHC= 
Mean Corpuscular Haemoglobin Concentration, MCV= Mean Corpuscular Volume, HCT= Hematocrit, HGB= Haemoglobin. *

 
p < 0.05 when 

compared to control (0.9% NaCl-treated) group 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 

 
 
 
with normal aspect. There was presence of hepatic 
sinusoids containing in some places red blood cells. In 
the fourth group (AZZ at 1000 mg/kg), there was 
presence of inflammatory cells within hepatocytes (Figure 

3). Microscopy observation of the kidney in all groups 
showed normal morphology of renal cells with intact 
nuclei surrounded by intact cytoplasmic components. The 
glomeruli  had  normal  appearance  and   surrounded  by  
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Table 3. Effect of single administration of Z. Zanthoxyloides bark aqueous extract on biochemical parameters of male wistar rats. 
 

Parameter 
Control Treatment 

Normal saline (0.9% NaCl) 5% DMSO 3 g/kg 5 g/kg 7.5 g/kg 

ALP (U/L) 139.50±6.26 134.10±11.00 140.40±4.14 140.80±4.17 141.16±1.81 

AST (U/L) 265.26±6.10 177.93±2.58*
 

258.50±5.13
 

279.13±1.66
 

290.80±5.95
 

ALT (U/L) 92.20±16.00 69.56±9.83 93.56±2.46 78.06±9.34 70.83±5.16 

CREA (mMol/L) 40.93±3.18 27.40±6.92 33.10±6.49 34.70±2.23 36.76±1.56 

URE (mMol/L) 5.34±0.35 6.47±0.18 5.26±0.31 5.70±0.24 6.23±0.14 
 

Values are presented as mean ± standard error of mean (SEM, n=3); ALP = Alkaline Phosphatase, AST = Aspartate Aminotransferase, URE 
= Urea, ALT = Alanine Aminotransferase, CREA = Creatinine. *p ˂ 0.05 when compared to control (0.9% NaCl-treated) group. 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 

 
 
 

Table 4. Effect of Z. Zanthoxyloides bark aqueous extract on rats’ body weights (g) after repeated (28 Days) 
administrations. 
 

Days Normal saline 
Treatment 

500 mg/kg 750 mg/kg 1000 mg/kg 

DAY O 154.42±3.53 178.82±6.62 170.44±2.32 164.92±4.00 

DAY 8 171.24±9.23 187.08±4.73 184.80±6.64 174.84±5.85 

DAY 15 174.48±11.27 192.58±6.61 189.02±9.30 174.26±6.26 

DAY 22 197.45±6.76 194.86±7.43 198.36±12.15 184.14±7.92 

DAY 29 206.10±6.39 196.50±8.40 213.60±11.50 188.80±9.51 
 

Values are presented as mean ± standard error of mean (SEM, n=5), no statistically significant differences between 
control and treated groups (p > 0.05). 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 
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Figure 2. Effect of Zanthoxylum zanthoxyloides bark aqueous extract on relative organ weights of rats after sub-
chronic toxicity evaluation. Values are presented as mean ± standard error of mean (SEM, n= 5). No statistically 
significant differences between the control and treated groups (p > 0.05).  
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 

 
 
clear  zone  of  capsular  space.  However,  in  the  fourth group (AZZ at 1000 mg/kg) there was degeneration of the  
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Table 5. Effect of repeated (28 days) administrations of Z. Zanthoxyloides bark aqueous extract on haematological 
parameters of male Wistar rats. 
 

Parameter Normal saline 
Treatment 

500 mg/kg 750 mg/kg 1000 mg/kg 

WBC (× 10^9/L) 13.85±3.97 14.08±0.35 17.92±1.30 19.54±2.87 

RBC (×10^12/L) 7.74±0.23 7.16±0.18 7.33±0.11 7.77±0.20 

PLT (×10^9/L) 498.66±14.16 489.66±59.78 493.33±12.81 516.00±6.55 

HGB (g/dL) 13.73±0.24 13.30±0.30
 

13.16±0.08 13.66±0.12
 

HCT (%) 38.90±0.68 36.40±1.73
 

37.53±0.57 38.33±0.29
 

MCV (fL) 49.90±0.95 48.10±1.21 51.20±0.78 52.03±2.23 

MCHC (g/dL) 34.43±0.49 36.23±0.16* 35.13±0.53 35.66±0.24 
 

Values are presented as mean ± standard error of mean (SEM, n=3); * p < 0.05 when compared to control. WBC= White Blood 
Cells, RBC= Red Blood Cells, PLT= Platelets, MCHC= Mean Corpuscular Haemoglobin Concentration, MCV= Mean Corpuscular 
Volume, HCT= Hematocrit HGB= Haemoglobin. 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 

 
 
 

Table 6. Effect of repeated (28 Days) administrations of Z. Zanthoxyloides bark aqueous extract of on 
biochemical parameters of male Wistar rats. 
 

Parameter Normal saline 
Treatment 

500 mg/kg 750 mg/kg 1000 mg/kg 

ALP (U/L) 248.86±8.56 247.73±15.82 220.43±2.25 211.10±4.96 

AST (U/L) 126.6±4.87 148.73±5.54 142.50±7.08 138.03±10.01 

ALT (U/L) 69.46±7.26 88.43±7.22 68.03±1.20 72.86±4.68 

CREA (mmol/L) 35.80±2.05 34.00±1.85 35.33±1.81 33.26±2.64 

URE (mmol/L) 4.92±0.35 5.70±0.49 6.28±0.48 6.39±0.29 
 

Values are presented as mean ± standard error of mean (SEM, n=3); No statistically significant differences 
between the control and treated groups (p > 0.05). ALP = Alkaline Phosphatase, AST = Aspartate 
Aminotransferase URE = Urea, ALT = Alanine Aminotransferase, CREA= Creatinine. 
Source: GraphPad Prism 8.0.1, Tougoma et al., 2023. 

 
 
 

 
 

Figure 3. Microscopy observation (H&E X400) of albino Wistar rat’s livers after repeated 
administrations (28 days) of Z. zanthoxyloides bark aqueous extract. 
Source: Tobias Peter CHOJI, National Veterinary Research Institute (NVRI), Jos, Plateau State - Nigeria 
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Figure 4. Microscopy observation (H&E X400) of albino Wistar rat’s kidney after repeat 
administration (28 days) of Zanthoxylum zanthoxyloides bark aqueous extract. 
Source: Tobias Peter CHOJI, National Veterinary Research Institute (NVRI), Jos, Plateau 
State - Nigeria 

 
 
 

tubule and nuclear hypertrophy (Figure 4). The figure 
showed normal morphology as demonstrated by intact 
nuclei (white arrows) surrounded by intact cytoplasmic 
components (white stars). The hepatocytes are 
interspersed by hepatic sinusoids (black arrowheads) 
some of which contain red blood cells (black arrows) and 
inflammation of the hepatocytes evident by the presence 
of inflammatory cells (mononuclear cells) (white 
arrowheads) (A: Normal saline group; B: AZZ at 500 
mg/kg; C: AZZ at 750 mg/kg; D: AZZ at 1000 mg/kg). The 
figure showed normal morphology as demonstrated by 
cells presented with intact nuclei (white arrows) 
surrounded by intact cytoplasmic components. The 
glomeruli (white stars) appear normal and were 
surrounded by a clear zone of capsular space (white 
arrowheads). The glomerular capsules (black arrows) 
present their characteristic simple squamous epithelial 
cells. Black star = urinary pole. D is showing tubular 
degeneration evident by perinuclear vasculation and 
nuclear hypertrophy as shown by vacuoles (Black 
arrowheads) surrounding the nuclei (white arrows) (A: 
Normal saline group; B: AZZ at 500 mg/kg; C: AZZ at 750 
mg/kg; D: AZZ at 1000 mg/kg). 
 
 
DISCUSSION 
 
Natural product from medicinal plants has gained an 
important interest in recent  times  and  the  population  in 

developing countries uses many of these plant products 
for their primary health care. Such remedies are often 
believed to be harmless, since these treatments are 
natural and commonly used for self-medication without 
supervision. However, the use of these plant products 
may expose the population to toxicological risks. There is 
little scientific data on the safety of Z. zanthoxyloides 
bark. In fact, several investigations on Z. zanthoxyloides 
root and leaves have reported that the plant has various 
pharmacological proprieties (Diatta et al., 2014; Wouatsa 
et al., 2013; Zahoui et al., 2010; Ouattara et al., 2009; 
Chaaib et al., 2003) but few works have been done on its 
bark, especially on the toxicity level. It was necessary to 
evaluate the toxicity of the bark of the plant for human 
use. So, this present work aimed to investigate the 
toxicity levels in single and repeated administration of Z. 
zanthoxyloides bark aqueous extract. 

The LD50 toxicity categories modified from the probable 
lethal dose for humans using oral treatment in the rat for 
comparison were defined as follows: Less than 5 mg/kg, 
extremely toxic; between 5-50 mg/kg, highly toxic; 
between 50-500 mg/kg, moderately toxic; between 500-
5000 mg/kg, slightly toxic; greater than 5000 mg/kg, 
practically non-toxic (Ghost, 1984). After administration of 
the high dose (5000 mg/kg), there was no mortality. The 
extract is considered as practically non-toxic with the 
LD50 greater than 5000 mg/kg. This finding is in 
agreement with that of Ogwal-Okeng et al. (2003), who 
found  that  the  methanolic  extract  of  the root-bark of Z.  
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zanthoxyloides was slightly toxic with the LD50 = 5000 
mg/kg body weight. Also, Yadav and Tangpu

 
(2009) in 

their work on Zanthoxylum rhesta (DC), another 
subspecies of Zanthoxylum used in traditional medicine 
in India, found that the LD50 of the leaf methanolic extract 
when given orally was 2737,34 g/kg body weight and 
considered as slightly toxic. 

Generally, reduction in body weight and internal organ 
weights are sensitive indices of toxicity after exposure to 
toxic substances

 
(Dosseh et al., 2015; Ouedraogo et al., 

2013; Teo et al., 2002). Index to diagnose whether an 
organ has been affected after exposure to injury is to 
calculate the organ to body weight ratio (Bakoma et al., 
2013; Rosidah et al., 2009). Hence, if rats are exposed to 
toxic substances, the weights of the damaged organ will 
either increase or decrease, as will the organ to body 
weight ratio. During this study, single and repeated 
administrations of AZZ did not affect either whole body 
weight or the relative organ weights of specific vital 
organs (liver, kidneys and lungs). 

The liver and kidneys are vital organs in the body and 
their functions are very important for the organism. Any 
dysfunction of these two organs will affect the functioning 
of the entire body. Haematological parameters can be 
influenced by toxicity of extracts administered, as these 
extracts have ability to initiate the acute phase response 
(Veerappan et al., 2007). Alkaline phosphatase (ALP), 
aspartate aminotransferase (ASP), alanine 
aminotransferase (ALT), creatinine (CREA) and Urea 
(URE) levels in the blood are markers for liver and kidney 
function (Liaqat et al., 2018; Costa-Silva et al., 2008; 
Rebecca et al., 2002). According to Abarikwu et al. 
(2018), anytime the creatinine level reduced and urea 
level increases, there is no kidney damage but Nisha et 
al. (2017) reported that renal toxicity should be 
considered only when creatinine and urea level increased 
parallel to each other. Single administration at doses of 3, 
5 and 7.5 g/kg body weight and repeated administrations 
(28 days) at doses of 500, 750 and 1000 mg/kg body 
weight of the extract did not significantly affect the 
haematological and biochemical parameters except the 
significant increase of MCHC at 500 mg/kg. These data 
show that Z. zanthoxyloides bark aqueous extract did not 
practically induce damage to the liver or kidneys. The 
effect on MCHC could be due to the agglutination of red 
blood cell (RBC) or to hyperchromic anaemia (abnormal 
shaped RBC). The difference between the results of 
works using the same plant can be explained by the part 
and the type of extracts used. In fact, to confirm the toxic 
nature of any plant product, it is good to consider several 
factors that can alter its toxicity profile, including the 
growth stage, the maturity and the specific part (s) used 
of the plant; the storage conditions, and the seasonal 
variation in the relative abundance of phytochemicals (El 
Halaly et al., 2004). Gbate et al. (2021) showed that there 
were no significant changes in AST, ALT, bilirubin, 
creatinine and urea level when Z. zanthoxyloides root 
bark was used to formulate albino rats feed. Liaqat  et  al.  
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(2018) during their work using leaves and stem essential 
oils of Zanthoxylum armatum (Rutaceae) did not find any 
changes in total erythrocyte count (TEC), total leukocyte 
count (TLC), packet cell volume (PCV), mean 
corpuscular volume (MCV) and mean corpuscular 
haemoglobin concentration (MCHC) levels when 
compared to the control. No significant depletion of all 
liver and kidney injury markers level was observed. 
Histopathology analyses of our study show inflammation 
of the liver and kidneys at the dose of 1000 mg/kg body 
weight, while at doses of 500 and 750 mg/kg body weight 
the slides show normal cells (Figures 3 and 4). Excessive 
administration of xenobiotics induces immunologic 
reactions including cell dysfunction, cells degeneration, 
and natural and adaptive immune response (Alayunt et 
al., 2019).  Inflammation of cells may be due to 
production of proinflammatory cytokines, especially TNF-
α, IL-1β, IL-6 mainly produced by macrophages and 
monocytes. This is the primary mediator in systemic 
toxicity of liver and kidney damage

 
(Bonzo et al., 2015, 

Ganey and Roth, 2001). According to Hammam et al.
 

(2013) and Amdur et al. (2016), the increase of TNF-α 
levels play an important role in liver and kidney damage. 
The repeated administration of the extract at the dose of 
1000 mg/kg body weight may lead to cytokines 
production and cause liver and kidney inflammation. This 
inflammation at 1000 mg/kg did not significantly affect 
liver and kidney haematological and biochemical 
parameters as no changes were observed (Tables 5 and 
6).  
 

 

Conclusion  
 
It can be concluded from the above results that acute 
(3000, 5000 and 7500 mg/kg BW) and sub-chronic (500, 
750 mg/kg BW) administration of Z. zanthoxyloides 
aqueous stem bark extract can be considered safe due to 
its ability in not causing death nor producing any toxicity 
signs or evident symptoms after single and repeated 
administrations. Hence, Z. zanthoxyloides bark may be 
exploited as a medicinal product in treatment of diseases 
in humans at reasonable doses. However, more 
investigations are needed before its use for therapeutic 
purposes. 
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