
 

43 

RESEARCH            Open Access 

Morphophysiological Changes in the Liver of Wistar Rats Exposed to 

Acute and Chronic Concentrations of Vitellaria paradoxa  

Racheal O. Folarin1, Jamiu O. Omirinde2*, Idris A. Azeez2, Naanman J. 

Plang2 

1Department of Medical Laboratory Science, Faculty of Basic Medical Sciences, Uni-

versity of Ibadan, Nigeria 

2Department of Veterinary Anatomy, Faculty of Veterinary Medicine, University of 

Jos, Jos, Plateau State, Nigeria  

Abstract 

Background: Vitellaria paradoxa is a tropical plant w ith diverse folklor ic health benefits that could 

be optimised in health product development. This study was therefore designed to investigate morphophysiological 

changes in the liver of rats exposed to acute and chronic concentrations of Vitellaria paradoxa  

Methods: A total of seventy-four (74) animals (Wistar rats and mice) were randomly assigned into two main 

groups based on toxicity plan; acute group consist of 9 sub-groups [0 (control), 10, 20, 40, 80,160, 320, 640 

and1280 mg/kg; n=6] while the chronic group consists of 4 sub-groups [0 (control), 32, 64 and 128 mg/kg; n=20] 

were orally exposed to Vitellaria paradoxa. The 96 hour LC50 value of Vitellaria paradoxa was calculated as 640mg/

kg body  

Results: The acute concentrations of Vitellaria paradoxa induced dose-dependent severity in clinical 

signs such as:  twitching, increase rate of respiration, sedation, abdominal muscle contractions and increased motor 

activity. The chronic concentrated grades of Vitellaria paradoxa more particularly the higher doses (64 and 128mg/

kg) elicited significantly increased serum liver enzymes (ALT, ALP and AST) values compared to the control. Simi-

larly, several hepatic histoarchitectural lesions such as: mild to severe, central venous and sinusoidal congestion, 

hepatic degeneration, and necrosis with loss of cord arrangement were strikingly visible at the higher doses. There 

was no significant difference in the haematological parameters across the different concentrations  

Conclusion: This study has show n that Vitellaria paradoxa seem s to be unsafe follow ing a prolonged 

administration. Therefore, caution should be taken  in its both short and long term usage  
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1.0 INTRODUCTION 

Vitellaria paradoxa (C.F. Gaertn) otherwise known as 

Butyrospermum paradoxum is a tropical plant 

originating from the wild of the dry savannah belt of 

West Africa [1]. It is naturally grown in the west of Africa, 

extended to the east and onto the foothills of the 

Ethiopian mountains [2]. It belongs to the family 

Sapotaceae which is divided into 53 genera and about 

1250 species distributed worldwide [3]. The genus 

Vitellaria are monospecific, two subspecies are 

recognized; ssp. paradoxa and ssp. Nilotica, each of 

which is restricted to Western and Eastern Africa, 

respectively. Vitellaria paradoxa has many common 

names, depending on which country they are found. It is 

referred to as “lulu” in Arabic; “shea-butter tree” in 

English; “karité, arbre a beurre” in French and "tango” in 

Spanish, respectively. In Nigeria, Vitellaria paradoxa is 

widely distributed and in Yoruba language, it is locally 

named (Igi Emi); Hausa (kadanya) and Igbo (okwuma), 

respectively [3].  

The plant is majorly cultivated for its industrial, 

economical and pharmacological benefits. The timber 

from the tree is of high use in house construction, 

engineering, ship and household utensils construction 

[3]. Shea butter oil obtained from the shea tree has both 

high economical and pharmaceutical values. It promotes 

wound healing and soothes skin irritation, also used to 

treat inflammation, rashes in children, dermatitis, 

chapping, cough, malaria and ulcers, as well as rub for 

rheumatism [4]. In addition, it is extensively used in the 

cosmetic industries as an ingredient for lipsticks, soaps, 

shampoo and skin cream preparations [5]. In folkloric 

medicine, Vitellaria paradoxa has been employed for 

treating several ailments [4, 6]. Decoctions from its leaf 

and root are used to treat myriads of health conditions 

including digestive disorders, headache, eye problems, 

jaundice, leprosy, chronic sores, convulsion and 

haemorrhoids, while, the bark infusions are used to ease 

childbirth and enhanced lactation after delivery or as a 

cobra venom neutralizer [7]. 

Despite the numerous health benefits from Vitellaria 

paradoxa tree, there is paucity of information on its 

toxicity profile. Hence, this study evaluated the safety of 

Vitellaria paradoxa ethanolic leaf extract in 

experimental animals following acute and prolonged 

exposure in order to provide guidelines for establishing 

suitable dose range on further health product 

development. 

2.0 METHODOLOGY 

2.1 Plant Material Collection and Authentication    

Fresh leaves of Vitellaria paradoxa were obtained from 

Kajola village, Ejigbo, Osun State, Osogbo, Nigeria. They 

were identified and authenticated in the Herbarium of 

the Department of Botany, Obafemi Awolowo University, 

Ile Ife, with voucher specimen number IFE-16744 

2.2 Plant Extract Preparation   

Ethanolic leaf extract of Vitellaria paradoxa was prepared 

using the method of Omirinde et al.,[8]. Briefly, Vitellaria 

paradoxa leaves were air-dried and pulverised into 

powder. Powdered leaves were then decocted and 

refluxed three times with ethanol at room temperature. 

The filtrate was concentrated by rotary vacuum 

evaporation and then lyophilized with a freeze dryer. The 

lyophilized powder was scraped into a cleaned universal 

bottle and refrigerated until it was used.  

2.3 Animals and Ethical Considerations 

Twenty (20) Wistar rats, 150-180 grams and fifty-four 

(54) mice, 20-25g of either sex were obtained from the 

Animal House of Ladoke Akintola University of 

Technology, Mercyland Campus, Oshogbo. The 

experimental animals were kept and maintained in a 

temperature-controlled environment (25 ± 2°C) with a 

12hr light-dark cycle. They were made to acclimatize to 

the animal house condition for two weeks prior to the 

commencement of the experiment and were fed with 

palletised growers mash and water ad libitum. All 

animals  received humane care in accordance with the 

“guide for the care and use of lab animals” [9]  

2.4 Acute Toxicity Assessment 

The modified experimental procedure of Kerber [10] was 

used for the determination of acute toxicity. Fifty-four 

(54) mice of either sex, weighing between 20 and 25g, 

were used for acute toxicity study. The mice were 

randomly divided into eight experimental groups and a 

control group, with six animals in each group (n=6). The 

animals were kept in well-ventilated wire-wooden cages. 

After an overnight fast, the control group received 

physiological saline, and each of the experimental groups 

received ethanol extract of Vitellaria paradoxa  at doses 

of 10, 20, 40, 80, 160, 320, 640 and 1280 mg/kg, 

administered through oral gavage. Animals were weighed 

before the dose administration and kept under constant 

observation for 3hr, and for 24hr after administering the 

extract, to observe any changes in general behaviour or 

other physiological activities. The animals were 

humanely euthanized at the end of the study by 

administering a dose of 100 mg/kg of anaesthetic 

ketamine intraperitoneally. 

2.5 Calculation of Median Lethal Dose (LD50)  

For each mouse, the observation was made for 24 hr and 

symptoms of toxicity and rate of mortality in each group 

were noted. At the end of study period, expired animals 

were counted for the calculation of LD50. The arithmetic 
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method of Karber [10] was used for the determination of 

LD50. Hodge and Sterner scale (Table 1) was also used for 

the evaluation of toxicity with the help of LD50 [10]. 

LD50=LD100-∑(a x b)/n  

n= total number of animal in group  

a= the difference between two successive doses of 

administered extract/substance  

b= the average number of dead animals in two successive 

doses.  

LD100= Lethal dose causing the 100% death of all test 

animals.  

2.6 Chronic Toxicity Assessment 

Chronic toxicity study was carried out in Wistar rats for 

28 consecutive days. Twenty rats (n=20) were divided at 

random into three experimental groups and a control 

group, with 5 animals in each. After an overnight fast, the 

control group received physiological saline, and the 

experimental groups received graded doses of ethanol 

leaf extract (32 mg/kg (low), 64 mg/kg (medium) and 

128 mg/kg (high) administered orally through gavage for 

28 consecutive days. The animals were weighed every 2 

days. At the end of the experimental period, blood was 

collected into lithium heparin and EDTA bottles via 

orbital sinus venipuncture, for biochemical and 

haematological analysis, respectively. After the blood 

collection, the animals were humanely euthanized at the 

end of the study by administering anaesthetic ketamine 

(100 mg/kg) intraperitoneally, and liver was removed for 

microscopic analysis.  

2.7 Haematological Assays 

The blood sample was obtained into EDTA bottle and 

analysis was carried out immediately after collection. 

Haematological analysis was performed using automatic 

haematological analyzer Cell Dyn®3500 (Abbot 

Laboratories Ltd, USA). Parameters examined were 

haematocrit (Hct), haemoglobin, erythrocyte (RBC), 

mean cell volume (MCV), mean cell haemoglobin (MCH), 

mean cell haemoglobin concentration (MCHC), white 

blood cell (WBC) differential (neutrophil, eosinophil, 

lymphocyte, monocyte, basophil and platelet) counts. 

2.8 Biochemical Assays 

The blood sample was collected into lithium heparin 

bottle, spinned with centrifuge at 3500 rpm  and stored 

at -20ºC before the analysis was carried out. Biochemical 

values were measured by using automatic chemistry 

analyzer Cobas®Integra 400 plus (Roche Diagnostics 

Ltd., Switzerland) and parameter assayed  were alkaline 

phosphatase (ALP), alanine transaminase (ALT), 

aspartate transaminase (AST) and total protein.  

2.9 Histopathological Preparations of the Tissues 

Immediately after animal sacrifice, the liver was removed 

and fixed in 10% buffered formalin. The tissues were 

furthered subjected to conventional processing technique 

(dehydration, clearing and infiltration) and subsequently 

embedded in paraffin wax.  Sections of 5 μm were ob-

tained by using Leica RM 2115-rotatory microtome. 

These sections were stained with Haematoxylin and Eo-

sin for light microscopy. Photomicrographs  were taken 

at ×100 magnification through a spinning disc laser con-

focal system (Nikon Eclipse 80i.) equipped with Nikon 

Microphotography system (DS-Fi1,  NIS-Elements BR 3.2 

software). Histopathological examination was performed 

on the organs to determine the presence of lesions. 

Data from body weight, biochemical and haematological 

analysis were subjected to one-way analysis of variance 

(ANOVA) and Tukey test was used for multiple compari-

sons post hoc. The results were expressed as group mean 

± standard error of mean, while the level of significance 

was p < 0.05.  

 

3.0 RESULTS 

3.1 Acute Toxicity Study 

This study showed the toxicity of ethanolic leaf extract of 

Vitellaria paradoxa with the LD100 at dose of 1280 mg/

kg body weight of the treated animals (Table 2). Total 

mortality was recorded after 12hours of extract 

administration. At this dose the experimental animal 

displayed abnormality in the parameter used for the 

assessment of the toxicity, these include severe twitching, 

increased rate of respiration, sedation, abdominal muscle 

contractions, increased motor activity, bradypnea, 

cyanosis (purple mucous membrane of tail and nail) and 

piloerection, comma and death. At the varied doses of 80, 

160 and 320mg/kg (Table 2), the treated animal showed 

moderate to severe twitching, salivation, abdominal 

muscle contraction and piloerection. The survival animal 

appeared normal after  24 hours of extract 

administration. The gross pathology result revealed no 

remarkable lesions in the survival animal when 

compared with the control. However, at lower limit doses 

of 10, 20 and 40mg/kg body weight (Table 2), the 

response of the animals were found to be normal and 
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S/N Term LD50 (mice, oral) 

1 Extremely Toxic Less than 1mg/Kg 

2 Highly Toxic 1-50 mg/Kg 

3 Moderately Toxic 50-500 mg/Kg 

4 Slightly Toxic 500-5000 mg/Kg 

5 Practically Non Toxic 5000-15000 mg/Kg 

Table 1. Hodge and Sterner  Toxicity Scale  
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similar to that of the control. No mortality of the 

experimental animal was observed.  

3.2 Determination of LD50 from Acute toxicity 

study 

The LD50 value of ethanolic leaf extract of V. Paradoxa 

was found to be 640mg/kg body weight (Table 2) based 

on the animal’s observation and calculation by Karber 

[10]. According to Hodge and Sterner [11] toxicity scale, 

the LD50 of V. Paradoxa was classified to be slightly toxic 

(Table 1).  

3.3 Chronic toxicity study 

For the chronic study, the low dose was expressed as 

1/20th LD50=32mg/kg body weight, medium dose was 

expressed as 1/10th LD50=64mg/kg body weight and 

high dose was expressed as 1/5th LD50 =128mg/kg body 

weight. The following results were obtained  

3.4 Body Weight and Relative Liver Weight 

(RLW) Assessments 

There was no significant difference (p>0.05) in the BW of 

the exposed rats and the control during the first week of 

treatment (Figure 1). However, significant dose-

dependent bodyweight decreases were consistently ob-

served in weeks 2, 3 and 4 (Figure 1). The severity was 

more marked in the bodyweight of rats exposed to 

128mg/kg dose of Vitellaria paradoxa. 

There was no significant difference (p>0.05) in the RLW 

of rats exposed to the lower doses (32 and 64mg/kg) of 

Vitellaria paradoxa compared to the control (Figure 2). 

Conversely, the RLW was significantly increased (p<0.05) 

in the rats exposed to 128 mg/kg of  V. paradoxa relative 

to other groups (Figure 2). 

3.5Haematological Parameters 

After oral administration of graded doses (32 mg/kg, 64 

mg/kg and 128 mg/kg) of ethanolic leaf extract of V. para-

doxa for 28 consecutive days (Table 3), there was no sig-

nificant difference (p>0.05) in the values of all the hae-

matological parameters (WBC, RBC, Hb Conc., PCV, 

MCV, MCH, MCHC and PLT) when compared with their 

respective controls (Table 4). However, platelet mean val-

ue (687.00±356.62) of rats that received the moderate 

dose (64 mg/kg) of V. paradoxa increased significantly 

(p<0.05) when compared with its corresponding control 

values (475.67 ± 133.34) (Table 3)  

3.6 Biochemical Parameters 

The effect of the chronic exposure of rats to different dos-

es (32 mg/kg, 64 mg/kg and 128 mg/kg) of Vitellaria par-

adoxa on the hepatic enzymes is shown in Table 4. The 

result revealed significantly increased (p<0.05) mean val-

ue of the hepatic enzymes (ALT, AST, ALP) of rats orally 

administered at 64 mg/kg and 128 mg/kg body weight of 

V. paradoxa when compared with their respective con-

trol values. However, the hepatic enzymes of rats exposed 

to 32 mg/kg of Vitellaria paradoxa insignificantly in-

creased (p>0.05) relative to their corresponding controls.  

3.7 Histopathology 
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Figure 1. Changes in the body w eight of experim ental 
animals exposed to different doses of ethanolic extract of Vitel-
laria paradoxa during chronic administration. 

Values with the different alphabet superscripts (a,b,c,d) within the same 
week of exposure are significantly different; Values with different num-
ber of asterick  (*) between different week of exposure are significantly 
different 

Table 2. Acute Toxicological Study of Different Doses of Ethanolic Extract of Vitellaria paradoxa Adm inistered 
Orally in Mice.  

Groups  Dose Number of mice Number of death Percentage death 

 1 (control) Saline (10ml/kg) 6 NIL 0% 

 2 10mg/kg 6 NIL 0% 
 3 20 mg/kg 6 NIL 0% 

 4 40 mg/kg 6 NIL 0% 
 5 80 mg/kg 6 1 16.6% 

 6 160 mg/kg 6 1 16.6% 

 7 320 mg/kg 6 2 33.3% 

 8 640 mg/kg 6 3 50% 

 9 1280 mg/kg 6 5 83.3% 
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Table 4. Changes in the biochem ical param eters of experim ental anim als exposed to different doses of ethanolic 
extract of  Vitellaria paradoxa  

Table 3. Haem atological profiles of exper im ental anim als exposed to  different doses of ethanolic ex-
tract of  Vitellaria paradoxa  

Values in the same row with different superscripts are significantly different; WBC: White blood count, MCV: Mean corposcular volume, RBC: Red blood cell count, 

MCH: Mean cor poscular  haem oglobin, Hb Conc.: Haem oglobin concentration, MCHC: Mean cor poscular  haem oglobin concentration, PCV: Pack 

cell volume, PLT: Platelet count 

Haematological 
parameters 

                                                                            Doses of Vitellaria paradoxa 

  Control                          32 mg/kg                         64 mg/kg                 128mg/kg                    p-value 

WBC (109/L)  3.47 ± 0.74a  3.40 ± 1.26 a  5.12 ± 2.03 a   3.45 ± 0.79a                   0.4051 

RBC (1012/L)  6.32 ± 0.35 a  4.92 ± 0.77 a  5.68 ± 1.25 a   6.56 ± 1.37a                    0.6123 

Hb Conc. (g/dl) 10.20 ± 0.42 a  7.88 ± 1.25 a  8.76 ± 1.81 a 10.70 ± 2.13a                    0.4200 

PCV (%) 36.54 ± 1.33a 28.28 ± 5.07 a 31.97 ± 6.64a 37.15 ± 6.66a                    0.5230 

MCV (fl) 58.00 ± 2.92 a 57.40 ± 2.30 a 56.60 ± 1.52a 57.00 ± 2.94a                    0.4900 

MCH (pg) 16.88 ± 1.56a 16.02 ± 0.15a 15.40 ± 0.35a 16.35 ± 0.00 a                      0.3910 

MCHC (g/dl) 27.90 ± 0.42a 28.00 ± 1.18a 27.38 ± 0.75a 28.68 ± 0.78a                   0.7920 

PLT (109/L) 383.60 ± 88.27 a 299.40 ± 74.78a 687.00 ± 56.62b 437.50 ± 18.39a                0.0032  

Biochemical 
Parameters 

                                                                Doses of Vitellaria paradoxa 
  Control                     32 mg/kg                        64 mg/kg                 128mg/kg                         p-value 

AST (IU/L) 
  

  9.00 ± 2.74a 10.00 ± 3.67a 14.47 ± 1.95b 17.75 ± 2.06c                            0.0021 

ALT (IU/L) 

  

10.20 ± 2.17a 11.40 ± 2.51a 15.00 ± 1.73b 16.00 ± 2.45b                                    0.0034 

ALP (IU/L) 36.00 ± 7.78a 40.60 ± 9.48a 52.60 ± 6.19b 55.75 ± 6.13b                                       0.0045 

Values in the same row with different superscripts are significantly different; AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase, 
ALP : Alkaline Phosphatase  

Figure 2. Changes in the relative liver  w eight of experi-

mental animals exposed to different doses of ethanolic extract of 

Vitellaria paradoxa during chronic administration.  

Values with the different alphabet superscripts (a,b) are significantly 

different  

Figure 3. Photom icrographs of the liver  of rats ex-

posed to graded doses of Vitellaria paradoxa.  

A (Control): Norm al hepatic histo -architecture, B (32mg/kg of Vitelleria 

paradoxa): Liver parenchyma showed no visible lesion, C (64mg/kg of Vitel-

leria paradoxa): Moderate central veinous congestion (long arrows), with 

mild diffuse vacuolar  degeneration of hepatocytes (small arrows). D (128mg/kg 

of Vitelleria paradoxa): Liver showed very severe central veinous (arrows) 

and sinusoidal congestion (small arrow) during chronic administration 
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Chronic exposure of rat to ethanolic leaf extract of Vitel-

laria paradoxa, at 32 mg/kg body weight (Figure 3B) 

induced no visible pathological lesion in the liver which 

was similar to that of the control animals (Figure 3A) 

where there was distinctly and relatively normal hepato-

cytes architecture and cord arrangement. However, medi-

um (64 mg/kg) and high (128 mg/kg) doses of Vitellaria 

paradoxa, induced several pathological changes in the 

liver that range from moderate to severe central venous 

and sinusoidal congestion and diffuse hepatocyte vacuolar 

degeneration  (Figures 3C & D). Damage to hepatic cell 

architecture was more pronounced with the high dose of 

128mg/kg (Figure 3D) than that of the medium dose of 

(64mg/kg) (Figure C) when compared with the control 

(Figure 3A).  

 

4.0 DISCUSSION  

In the present study, the LD50 of ethanolic leaf extract of 

Vitellaria paradoxa in mice gavaged at doses ranging 

from 10 to 1280 mg/kg was found to be 640 mg/kg body 

wt. The dose fall within the range categorized a slightly 

toxic dose by Hodge and Sturner [11]. This finding is in 

agreement with the toxic concentration earlier reported 

for the root extract of Vitellaria paradoxa [12]. However, 

Mainasara [5] observed non toxic effect of stem bark ex-

tract of V. paradoxa after oral administration in male 

wistar rats. These discrepancies may be due to the effects 

of some toxic metabolites that may occur in different plant 

parts or variations in photochemical constituents from 

different plant sources.   

The body and organ weights are essential indicators of 

toxicity whose alterations usually precede morphological 

changes [13, 14]. Therefore, the observed significant dose-

dependent bodyweight decreases from the 2nd to the 4th 

week of exposure to the extract could be suggestive of tox-

ic potential of the plant most especially exposure to the 

higher doses of this plant. In addition, the markedly in-

creased relative liver weight observed in the rat exposed to 

128mg/kg dose of Vitellaria paradoxa further affirms the 

possible toxic effect of this plant. However, the increase in 

relative liver weight is an interesting finding which calls 

for further study to unravel the potential underlining 

mechanism. The alteration in the bodyweight and hepato-

somatic index (relative liver weight) partially agrees with 

the reports on Eclipta alba [15]. It is however at variance 

with documentation of increased bodyweight sequel to the 

exposure of rats to plants like Maerua crassifolia [16] and 

unripe Carica papaya [17]. Haematological parameters are 

related to blood and blood-forming organs and usually act 

as a pathological reflector of the status of animals exposed 

to toxicants and other conditions [18, 19, 20]. Blood pa-

rameters in a toxicity testing also have a great predictive 

value for human toxicity when findings from animal stud-

ies are translated to the human population. Therefore, the 

non-significant difference observed in all the blood indi-

ces (red blood count, haemoglobin concentration, pack 

cell volume, white blood count, mean haemoglobin con-

centration, mean corpuscular volume and mean corpuscu-

lar haemoglobin concentration) suggested  that chronic 

exposure of Vitellaria paradoxa does not precipitate hae-

matological disorders in Wistar rats and mice. This find-

ing is consistent with reports on haemo-toxicity assess-

ments of Moringa oleifera seed [21] and Cucurbita maxi-

ma seed extract [22]. However, our finding is incongruent 

with the report of significant reduction in the haematolog-

ical indices by Azadirachta indica stem bark extract [23]. 

Hepatic enzymes are of great relevance in clinical and tox-

icological studies because of their usefulness as a predic-

tor of liver injury [24]. The damage to hepatic cells usually 

leads to the release of their enzymes (alanine aminotrans-

ferase, aspartate aminotransferase and alkaline phospha-

tase) into bloodstream and their levels are significantly 

elevated in a typical liver damage [25]. Thus, the signifi-

cantly increased serum hepatic enzymes values observed 

sequel to the administration of graded doses of Vitellaria 

paradoxa leaf extracts more particularly the higher dos-

es (64 mg/kg and 128 mg/kg) appeared to reflect the dose

-dependent hepato-toxic potential of this plant. The ob-

served hepatic enzyme profiles agreed with the report on 

similar toxic plant like Azadirachta indica by Ashafa et al., 

[23] but contradicts the findings of Ajibade et al., [21] and 

Awodele et al., [26] on hepatic enzymes profiles in Wistar 

rats exposed to  Moringa oleifera. 

The hepatic histolopathological results from this study 

were typified by classical lesions of liver toxicities; mild to 

severe central and sinusoidal congestion, hepatic degener-

ation, and necrosis with loss of cord arrangement most 

especially at the higher doses of the plant. These findings 

further strengthened results on the liver enzymes. On the 

other hand, the absence of hepatic histoarchitectural dis-

tortion observed with the exposure to 32 mg/kg dose Vi-

tellaria paradoxa seemed to indicate that Vitellaria para-

doxa is safe at this dosage. This finding is similar to the 

report of Falana et al., [12] on the root extract of Vitellaria 

paradoxa.  

To the best of our knowledge, this is the first report scruti-

nizing the safety of oral consumption of ethanolic leaf ex-

tract of V. paradoxa and this result indicates that safe 

therapeutic dosage (32 mg/kg)  must be considered for 

both short and long term consumption. Based on the find-

ings laid to bare in this study, it suffices to conclude that 

Vitellaria paradoxa seems to be unsafe following a pro-

longed administration. Therefore, caution should be tak-

en  in both short and long term usage. Further studies on 

phytochemical profiles, proximal analysis and chronic 
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toxicity should be investigated. 

Conflict of Interest  

The authors declare that there is no conflict of interest. 

Authors Contribution  

ROF conceived and designed the study, collected 

data and wrote the result section of the manuscript; JOO 

contributed to data analysis tools, performed data analy-

sis and wrote the discussion section of the manuscript; 

IAA contr ibuted to  data analysis and w rote the 

introductory aspect of the manuscript; NJP wrote the 

methodology section of the manuscript  

 

References 

1. Keay RWJ. A sense of perspective in the tropical rain for-

est. Biologist (London). 1990; 37(3): 73-78. 

2. Adamu HM, Ushie OA, Nansel E. Antimicrobial activity of 

oil from Butyrospermum parkii seed (Shea butter). Inter-

national journal of modern biology and medicine. 2013; 3

(2):50-59. 

3. Orwa C, Mutua A, Kindt R, Jamnadass, R, Anthony S. Ag-

roforestree database: A tree reference and selection guide 

version 4.0. available at: http://

www.worldagroforestry.org/sites/treedbs/

treedatabases.asp. 2009. 

4. Dennie MN. Medical benefits of the Shea nut tree. Biology 

student research paper Available at: http://

digitalschorlarshiptnstate.edu//biology_students. 2012. 

5. Mainasara AS, Oduola T, Musa U, Mshelia AS, Muhammed  

AO, Ajayi  AS. Effect of Vitellaria paradoxa stem bark inges-

tion on kidney functions in Wistar rats. British journal of 

pharmaceutical research. 2016; 11(2):1-8. 

6. Jiofack T, Fokunang C, Guedje N, Kemeuze V, Fongnzossie 

E, Nkongmeneck, BA, Mapongmetsem et al. Ethnobotani-

cal uses of medicinal plants of  two ethnoecological regions 

of Cameroon. International journal of medical sciences.  

2010; 2(3):60-79. 

7. Hall JB, Aebischer DP, Tomlinson HF,  Osei-Amaning E, 

Hindle JR. Vitellaria paradoxa: a monograph. Vitellaria 

paradoxa: a monograph. 1996. 

8. Omirinde, J.O, Folarin, O.R and Dawurung, C.J (2013). 

Comparative morpho-physiological assessment of aceta-

minophen-intoxicated kidneys of rats pre-treated with eth-

anolic extracts of Cuscuta australis. African Journal of Nat-

ural Sciences. 16 (2013): 119-128. 

9. National Research Council. Guide for the care and use of 

laboratory animals: Eighth Edition. Washington, DC: The 

National Academic Press, 2011.   

10. Karber G. Contribution to the collective treatment of series 

of  pharmacological experiments. Experimental pathology 

and pharmacology. 1931; 162: 480-483. 

11. Hodge A, Sterner B. Toxicity classes. Canadian center for 

occupational health and safety. Retrieved from http://

www. ccohs. ca/oshanswers/chemicals/id50. htm. 2005. 

12. Falana MB, Bankole MO, Ojo DA, Omemu AM, Bankole 

SO. Efficacy and safety of leaf, bark and root  extract of 

Vitellaria paradoxa on diarrhoea induced Albino 

rats. American journal of microbiological research. 2016; 4

(3):73-76. 

13. Adeyemi OO, Akindele AJ, Nwumeh KI. Acute and sub-

chronic toxicological assessment of Byrsocarpus coccineus 

Schum. and Thonn. (Connaraceae) aqueous leaf extract. 

International journal of applied research in natural prod-

uct. 2010; 3:1–11 

14. Piao Y, Liu Y, Xie X. Change trends of organ weight back-

ground data in Sprague Dawley rats in different ages. Jour-

nal of toxicology and pathology. 2013; 26: 29-34.  

15. Singh T, Sinha N, Singh A. Biochemical and histopathologi-

cal effects on liver due to acute oral toxicity of aqeous leaf 

extract of Eclipta alba on female Swiss albino mice. Indian 

journal of pharmacology. 2013; 45(1): 61-65. 

16. Christian AG, Kechi EL, Oshie NC, John ADO, Nwakaego 

EM, Ahunna AG, Nwobodo NN. Haematological and bio-

chemical changes after exposure to Maerua crassifolia etha-

nol leaf extract in rats. Journal of applied pharmaceutical 

science. 2017; 7 (6): 136-140. 

17. Odutola T, Bello I, Idowu T, Avwioro G, Adeosun G, 

Olatubosun L. Histopathological changes in Wistar albino 

rats exposed to aqueous extract of unripe Carica papaya. 

North American journal of medical Science. 2010; 2(5): 

234–237. 

18. Waugh WH, Daeschner 3rd CW, Files BA, McConnell ME, 

Strandjord SE. Oral citrulline as arginine precursor may be 

beneficial in sickle cell disease: early phase two re-

sults. Journal of the national medical association. 2001; 93

(10): 363. 

19. Bamishaiye EI, Olayemi FF, Awagu EF, Bamshaiye O. Prox-

imate and phytochemical composition of Moringa oleifera 

leaves at three stages of maturation. Advance journal of 

Food Science and technology. 2011: 3(4): 233-237. 

20. Olafedehan CO, Obun AM, Yusuf MK, Adewumi OO.  

Oladefedehan AO. Effects of residual cyanide in processed 

cassava peal meals on haematological and biochemical in-

dices of growing rabbits. In Proceedings of 35th annual 

conference of Nigerian society for animal production. 

2010; 2: 212. 

21. Ajibade TO, Olayemi FO, Arowolo RO. The haematological 

and biochemical effects of methanol extract of the seeds of 

Moringa oleifera in rats. Journal of medicinal plants re-

search. 2012; 6(4): 615-621. 

22. Cruz RCB, Meurer CD, Silva EJ Schaefer C, Santos ARS, 

Bella Cruz A. Toxicity evaluation of Cucurbita maxima seed 

extract in mice. Pharmaceutical biology. 2006; 44 (4):301-

303 

  Folarin et al Pan African Journal of Life Sciences (2020): 4(2): 43-50 



 

50 

 

23. Ashafa AOT, Orekoya LO, Yakubu MT. Toxicity profile of 

ethanolic extract of Azadirachta indica stem bark in male 

Wistar rats. Asian Pacific journal of tropical biomedicine. 

2012; 2(10): 811-817 

24. Rahman, T and Hodgson,H. Clinical management of acute 

hepatic failure. Intensive care medicine. 2001; 27: 467-476. 

25. Wolf T, Strecker M. Endogenous and exogenous factors 

modifying the activity of human liver cytochrome P-450 

enzymes. Experimental and toxicologic pathology. 1992; 44

(5): 263-271.  

26. Awodele O, Adekunle IA, Odoma S, Teixeira da Silva JA, 

Osunkalu VO. Toxicological evaluation of the aqueous leaf 

extract of Moringa oleifera Lam. (Moringaceae). Journal of 

ethnopharmacology. 2014; 139: 330-336 

 

  Folarin et al Pan African Journal of Life Sciences (2020): 4(2): 43-50 


