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ABSTRACT 
 

Euphorbia heterophylla has been reported to possess enormous medicinal benefits hence there is 
a need for holistic research on its toxicological effects. Four different solvents (cold and hot water, 
chloroform and 80% methanol) were used to extract the aerial parts of Euphorbia heterophylla 
Linn. Experimental albino rats were obtained from Federal University of Technology Akure’s 
Microbiology Department Animal House. Toxicological analysis of Euphorbia heterophylla extracts 
was carried out on the experimental albino rats. The animals were grouped into thirteen with three 
rats in a group different concentrations of the extracts were administered orally to different groups 
of the rats for a period of two weeks (14 days). Sterile distilled water was administered to the 
negative control group. During the 14 days of extracts administration, the animals were observed 
for clinical manifestations like salivation, nervousness, imitability, itching of the nose and diarrhoea. 
After the expiration of the two weeks, the animals were sacrificed and vital organs like heart, liver, 
kidney and intestine were harvested and examined for any degenerative changes and lesions. 
Blood samples were collected before and after the administration of the extracts to check for blood 
parameters (Packed Cell Volume (PCV), white blood cell count (total and differential), erythrocyte 
sedimentation rate (ESR) and haemoglobin (Hb) estimation. The toxicological results of the 

Original Research Article 



 
 
 
 

Kone and Onifade; JOCAMR, 12(3): 1-15, 2020; Article no.JOCAMR.62949 
 
 

 
2 
 

extracts showed various degrees of abnormalities detected in the histopathological sections of the 
intestine, kidney and the heart. It was found that all the extracts at different concentrations burnt 
the intestinal walls of all the animals tested. There were significant reductions in the total white 
blood cells (WBC) and neutrophil counts while there was a significant increase in the lymphocytes 
count after the administration of the extracts. The findings of this study revealed that Euphorbia 
heterophylla had toxicological effects on the albino rats organs but increases there lymphocytes 
count, boosting their immune system, however advance researches to eliminate the toxic 
phytochemicals from the extract is recommended. 
 

 
Keywords: Euphorbia heterophylla; toxicological analysis; histopathological; immune system; 

phytochemicals. 
 

1. INTRODUCTION 
 
The use of herbal remedies against different 
ailments is an age long practice among local 
communities. In other words, the use of 
medicinal plants in curing illnesses is as old as 
man [1]. A larger percentage of the people’s 
population, especially in developing world rely so 
much on the folk medicines for the treatment of 
common infections as well as chronic diseases. 
Extracts are made from different parts of plants 
and in some cases, the whole plant are usually 
ingested as decoctions and teas or used as 
spices in the preparation of local delicacies [2]. 
Some leafy vegetables are known for the 
medicinal properties they possess which make 
them to be reserved for the sick and 
convalescent [2]. For instance, Vernonia 
amygdalina (Bitter leaf) for instance, possesses 
phytochemicals such as alkaloid and vernomine 
which make it possible for the plant to be 
effective in reducing headache associated with 
hypotension [3]. The importance of Ocimum 
species as sources of alkaloids with medicinal 
properties used in the management of cold, 
chronic catarrh and persistent headache has also 
been reported by Sofowora [4]. The present 
study aims at investigating the antibacterial and 
antifungal effectiveness as well as the 
phytochemical properties of leaf extracts of 
Euphorbia heterophylla Linn. 
 
Medicinal plants are plants that are used to cure 
both infectious and non-infectious diseases. 
Almost all our present medicines come from 
medicinal plants and are derived from research 
on medicinal plants [5]. The impact of natural 
products (phytochemicals) on human is 
increasingly recognized [6] and plants contain 
chemical substances that can be used for 
therapeutic purposes.  
 
Quite a number of plants have been discovered 
to possess medicinal properties, among which 

are Cleome rutidosperma, Emilia coccinea, 
Ephorbia heterophylla, Physcalis bransilensis, 
Scaparia dulcis, Richardia bransiliensis and Sida 
acuta. All these plants are used for curing one 
ailment or another including fever, diarrhoea, 
gonorrhoea, Cough, ulcer, diabetes, stomach 
ache, migraine, headache, skin diseases like ring 
worm, craw-craw etc. [7]. 

 
Euphorbia heterophylla is a fast growing weed 
that can form a dense canopy over leguminous 
crops making them difficult to harvest [8]. This 
plant belongs to the family Euphorbiaceae, and 
the genus Euphorbia is the largest genus in the 
family. The genus Euphorbia contains milky juice 
in special tissues in their bodies [9]. It is an erect 
fast growing annual herb that grows up to 90 cm 
high. It exudes white latex when cut and 
reproduces itself from seeds. The leaves are 
alternate, variable in shape, oblong -lanceolate to 
ovate, 6- 15 cm long and 4-7 cm wide, acute at 
the apex and wedge-shaped at the base [9]. The 
leaf blade is smooth with wavy or toothed 
margins. The fruit is a 3 chambered capsule that 
splits along the midrib when ripe. The seeds are 
dark brown to black in colour [10]. It is a common 
weed of cultivated fields in the forest and 
savannah zones throughout West Africa, [11]. It 
is a serious problem in cowpea and soybean 
cultivation because it competes with these crops 
for growth resources. 

 
The antibacterial, antifungal, antiviral and 
cytotoxic activities of most members of this 
genus have been demonstrated by different 
authors [12,13]. Burkill [14] recorded that the 
latex of E. lateriflora is a drastic purge used in 
the treatment of Syphilis, head lice and ringworm 
on the scalp. At the same time Bentancur et al. 
[12] reported the antiviral and cytotoxic activities 
of 10 members of the genus Euphorbia. 

 
Generally, most members of this genus are 
known to have purgative action. Among the 
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members are E. balsamifera, E. hirta,                            
E. hyssopifolia E. lateriflora, E. mauritanica,                     
E. helioscopia and E. platyphyllos [15]. Al-Sultan 
and Hussein [9] reported that the poisonous 
white latex produced by most members of the 
genus Euphorbia contains euphorbic acid and 
that drying does not remove its toxicity. The latex 
of E. heliscopia contains a strong irritant capable 
of causing burning and swelling in animals that 
ingest it [16]. The toxicity of the plant, particularly 
the root and latex, is recognised in Fast Africa 
[16]. Euphorbia heterophylla is commonly called 
'ewe eba’ by the people of the South-Western 
part of Nigeria because they believe it has 
medicinal properties to treat typhoid fever [17]. 
 

Euphorbia heterophylla was chosen for this study 
due to the belief of the people in the Western 
part of Nigeria that it cures typhoid fever, hence 
the need to evaluate its effectiveness. The aim of 
this study was to evaluate in-vivo trial of the plant 
extracts for treatment of some diseases and the 
toxicological effects of the extracts using 
experimental animals. 
 

2. MATERIALS AND METHODS 
 

2.1 Collection of Plants, Organisms and 
Source Experimental Animals 

 

The plant, Euphorbia heterophylla, used in this 
work was freshly harvested from Federal 
University of Technology, Akure community 
(Plate 1). Experimental albino rats were obtained 
from Federal University of Technology Akure’s 
Microbiology Department Animal House. 
 

2.2 Preparation of Crude Plant Extracts 
 
Four different solvents were used to extract the 
plant material viz. chloroform, methanol (80%), 
hot water and cold water using the method 
described by [18]. The aerial parts of the plant 
(leaves, stem and fruits) were rinsed with distilled 
water, drained and air dried for two weeks. They 
were then milled into powdery form using a clean 
mechanical blender and stored in sterile air tight 
plastic container for one week. One litre of 
methanol (80%) was added to 500 g of the 
powdery form of the plant parts in a new plastic 
container. One litre of chloroform was also added 
to 500 g of the plant powder in a new screwed 
capped plastic container. The two containers 
were allowed to stay for 48 hours with occasional 
stirring. This was then filtered afterwards.  
 
The method of Adedapo et al. [16] was employed 
for the hot and cold water extraction. Freshly 

harvested aerial part (700 g) of                                        
E. heterophylla was macerated using mortar and 
pestle after it has been rinsed in sterile water. 
This was then boiled in two litres of distilled water 
for 30 minutes. It was allowed to cool down and 
later filtered into sterile flasks using sterile muslin 
cloth that has been double folded. The cold water 
extraction was done by weighing 700g of freshly 
harvested and macerated plant parts and soaked 
in two litres of sterile distilled water for 48 hours 
with constant stirring. This was later filtered into 
sterile flasks at the end of the 48 hours using 
sterile muslin cloth as described above. 
  
All these were allowed to settle to get 
concentrated extracts. Since the organic solvents 
were volatile, the filtrates were exposed so that 
the solvents could evaporate while the 
supernatants of the hot and cold water extracts 
were decanted. All the prepared extracts were 
kept at 4°C in a refrigerator at least 24 hours 
before subsequent testing. 
 

2.3 Reconstitution and Sterilization of 
Extracts 

 

The methanolic and chloroform extracts were 
reconstituted using 0.01 % Tween 20 to aid 
solubility and maximal yield of the extracts final 
product for better effects as described by [19]. 
This was done by dissolving 11 g of the extract in 
10 ml 0.01% Tween 20. The resultant solution 
was then filtered using sterile Millipore 
membrane filter (0.45um). The cold and hot 
water extracts were reconstituted by dissolving 1 
g of the extract in 10 ml sterile distilled water and 
later filtered using sterile Millipore membrane 
filter (0.45um).  
 

2.4 Toxicological Testing of the Extracts 
Using Experimental Animals (Albino 
Rats) 

 

Toxicological analysis was carried out using the 
method described by Onwusonye et al. [20].  A 
total number of 39 albino rats were used to test 
whether any of the components was toxic to 
humans. Prior to the experiments, the animals 
were weighed and stabilized for a period of 8 
days by giving them water and grower mash 
prepared by Guinea Feed Nigeria Limited, This 
was done to ascertain their state of health. The 
animals were grouped into thirteen with three 
rats in a group different concentrations of the 
extracts were administered orally to different 
groups of the rats for a period of two weeks (14 
days). Clean water was administered to the 
control group. During the 14 days of extracts 
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administration, the animals were observed for 
clinical manifestations like salivation, 
nervousness, imitability, itching of the nose, 
diarrhoea etc. After the expiration of the two 
weeks, the animals were sacrificed and vital 
organs like heart, liver, kidney and intestine were 
examined for any degenerative changes and 
lesions (Plate 2). Blood samples were collected 
before and after the administration of the extracts 
to check for blood parameters like Packed Cell 
Volume (PCV), white blood cell count (total and 
differential), erythrocyte sedimentation rate (ESR) 
and haemoglobin (Hb) estimation. 
 

2.5 Statistical Analysis of Data 
 

Data obtained were subjected to statistical 
analysis of variance (ANOVA) and treatment 
means were separated using Duncan multiple 
range test. Paired 2-tailed t test was used to 
compare the haematological parameters before 
and after administration of the extracts. 
 

3. RESULTS 
 

3.1 Percentage Yield of Methanolic, 
Chloroform and Aqueous Extracts 
Obtained from Leaves of Euphorbia 
heterophylla 

 

Four different solvents were used for the 
extraction of the aerial parts of Euphorbia 
heterophylla, they were cold water, hot water, 
chloroform and 80 % methanol. The extracts 
obtained from hot and cold water after 
concentration were in slurry 1orm while that of 
the chloroform and methanol extracts were in 
semi-solid form retaining the plant oil. When one 
hundred and ten grams (110g) of the dry leaves 
of Euphorbia heterophylla were used, the 
percentage of extract recovered was highest 
using hot water as solvent while it was least for 
methanol as shown in Table 1.  
 

3.2 Haematological Parameters of 
Experimental Rats 

 

Table 2 shows the results of the haematological 
parameters after administration o extracts. Group 
D had the highest Packed Cell Volume (PCV) of 
41%. Red Blood Cell (RBC) of 1138 cm

3
, 

Haemoglobin (Hb) of 13.67cm3 and White Blood 
Cell (WBC) counts of 255.67cm. However, the 
lowest value for these parameters was observed 
in Group I. The results of the effects of extracts 
on white blood cells differential are shown in 
Table 3. Generally, Group 1, the group that 
received 1000 mg/kg of methanol extract had the 

least neutrophil (15%), basophil ((0.676), 
eosinophil (1.67 6). monocyte (5.33%) and 
lymphocyte (44.336) counts. Significant 
difference was only observed in neutrophil 
counts as shown in Fig. 7. The results of the 
investigation of the haematological parameters of 
the rats before and after administration of 
extracts are shown in Figs 1-10. There were 
significant differences in the total WBC, 
lymphocytes, neutrophils at P 0.05 using 2-tailed 
t- test. However, there was no significant 
difference in the PCV, ESR, Hb and RBC of the 
rats.  
 

3.3 Histopathological Investigations of 
Organs of Experimental Rats 

 

Going through the histological sections of the 
intestines of the animals, 11 was discovered that 
there were various degrees of abnormalities 
detected in all the animals. The intestinal 
abnormalities range from balloon degeneration to 
necrosis of the glandular epithelial cells to 
haemorrhagic necrosis of glandular epithelial 
cells. This is shown in Plate 1. Even the lowest 
concentration of each of the four extracts showed 
toxicity in the intestinal mucosa of the animals as 
evident in the burning up of the intestinal walls. 
Also, the three different concentrations of the hot 
water extract show toxicity in the liver, heart and 
kidney. In addition, chloroform extract at 1000 
and 1500 mg/kg was toxic to the liver, heart and 
the kidney of the animals. Cold water extract at 
500 mg/kg caused oedema of cardiac myocytes 
in the heart and oedema of tubular epithelial cells 
in the kidney as shown in Plate 2-3. However, 
apart from the intestinal disorder that was 
developed with methanolic extracts, none of the 
different concentrations of the methanolic extract 
showed any toxicity in other organs. 

 

4. DISCUSSION 
 

The findings in this research work indicate that 
the percentage yields of the extracts using 
different solvents varied among the different 
extract used. These findings are in line with the 
work of [21] that worked on the antifungal 
activities of leaves of three species of Pistacia 
and reported that the percentage recovery was 
dependent on the solvents used. This result 
corroborates those obtained by [22] in which 
percentage yield of Croton cajucara varied with 
the different extraction solvents. It has been 
shown that polar solvents have the ability to 
extract organic and inorganic materials from 
natural sources [22;23]. Polar solvents have 
been proved by [24] to give a higher yield of 
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active components in plants than the non-polar 
solvents. 
 

In this research, it was observed that the hot 
water extract gave the highest yield of 17.38% 
which could have been higher than that if not for 
the fact that some of the constituents had 
escaped with the steam. This was followed by 
cold water extract with 16.28%. This may be due 
to the high level of polarity of water which makes 
it easier to dissolve chemical components of the 
leaves that have been shown to be organic in 
nature and slightly polar. The variation between 
the hot and cold water extract yield might be due 
to the fact that the heat applied has helped to 
extract some oils from the plant which cold water 
is unable to dissolve. 
 

It was discovered that none of the animals used 
for this research work passed abnormal or 
watery stool as people claim [25]. This might be 
due to the concentrations of the extract given or 
any other factor. 
 

The animals were always excited during the day 
which is in conformity with the findings of [16] 

and [9]. But the inability of the animal to              
salivate, show signs like dullness, itching of the 
nose, diarrhoea, etc. as claimed by the above 
named authors might be due to the higher 
concentration of the extracts administered by 
them. Adedapo m et al. [16] administered 
1g/100g body mass, Al-Sultan and Hussein                
[9] administered as high as 2,362.5 mg/kg              
body weight while the highest concentration 
administered in this research work was 1500 
mg/kg body weight. 

 
The results of the haematological parameters 
showed significant differences in the total WBC, 
lymphocytes, and neutrophils at P < 0.05 and 
there was no significant difference in the PCV 
and RBC before and after administration of the 
extracts which is in line with the report of Al-
Sultan and Hussein [9]. The histopathological 
results showed that all the extracts at different 
concentrations administered altered the intestinal 
mucosa of the animal. The abnormalities 
observed ranged from balloon degeneration of 
the intestinal mucosa to haemorrhagic necrosis 
of glandular epithelial cells. 

 

Table 1. Percentage yield of extracts obtained from leaves of Euphorbia heterophylla 
 

Solvents Input: dried material (g) Output: extract (g) % Recovery 

Chloroform 110 15.83 14.39 
Cold water 110 17.90 16.28 
Hot water 110 19.11 17.38 
Methanol 110 15.76 14.33 

 

Table 2. Effect of administration of extracts on haematological parameters of albino rats 
 

Group ESR (Mm/hr) PCV (%) RBC (cm-3) WBC (cm-3) Hb (cm-3) 
A 1.00±0.00 39.67±3.51ab 993.00± 322.38 247.00±29.55a 13.20±1.15ab 
B 1.00±0.00 38.67±1.15

ab
 932.67±53.00 230.67±7.51

ab
 12.90±0.35

ab
 

C 1.00±0.00 37.33±1.15
ab

 817.67±127.21 214.33±-20.5
ab

 12.47±0.40
ab

 
D 0.83±0.29 41.00±2.00a 1138.00±148.62 255.67±26.63a 13.67±0.65a 

E 1.00±0.00 38.00±2.00
ab 

847.00±167.90 227.67±36.9
ab

 12.67±0.65
ab

 
F 1.00±0.00 35.00±5.57ab 702.67±257.89 179.33±32.72ab 11.67±1.88ab 

G 1.00±0.00 35.00±2.65
 ab

 680.33±175.52 191.67±28.22
ab

 11.43±1.21
ab

 
H 1.00±0.00 36.33±1.53ab 729.67±135.07 204.67±24.76ab 12.17±0.57ab 
I 0.67±0.58 26.67±23.12b 669.67±580.28 150.33±130.79b 8.90±7.72b 

J 1.00±0.00 36.334±1.53
ab 

730.00±117.36 203.67±23.76ab 12.17±0.57ab 
K 1.00±0.00 37.67±3.51ab 808.00±222.03 204.33±26.50ab 12.60±1.21ab 
L 1.00±0.00 36.67±1.15

ab
 737.00±114.35 198.67±24.01

ab
 12.27±0.46

ab
 

M 1.00±0.00 35.67±3.51ab 723.67±241.99 210.00±25.53ab 11.90±1.15ab 
Notes: Values are means of three replicates, ± Standard deviation  

Values followed by similar alphabets along the same column are not significantly different at P<0.05 
Keys: A: Ordinary water (control); B: Cold water extract (500 mg/kg); C: Cold water extract (1000 mg/kg); D: Cold 

water extract (1500 mg/kg); E: Hot water extract (500 mg/kg); F: Hot water extract (1000 mg/kg); G: Hot water 
extract (1500 mg/kg); H: Methanol extract (500 mg/kg); I: Methanol extract (1000 mg/kg); J: Methanol extract 
(1500 mg/kg); K: Chloroform extract (500 mg/kg); L: Chloroform extract (1000 mg/kg); M: Chloroform extract 

(1500 mg/kg) 
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Table 3. Effect of administration of extract on white blood cell differential albino rats 

 
Groups Neutrophils (%) Lymphocytes (%) Monocytes (%) Eosinophils (%) Basophils (%) 
A 25.67±3.21

a 
63.00±5.29 8.00±2.00 2.33:0.58 1.00±0.00 

B 24.33±1.53a 65.33±0.58 7.33±1.53 2.33:0.58 0.67±0.58 
C 26.67±2.52

a 
63.67±3.21 6.67±1.53 2.33:0.58 0.67±0.58 

D 25.00±3.00a 65.33±2.52 6.67±2.08 2.33:0.58 0.67±0.58 
E 25.00±2.00

a 
64.33±2.52 7.67±2.08 2.00±0.00 1.00±0.00 

F 25.33±0.58
a 

63.67±1.53 7.33±1.15 2.67±0.58 1.00±0.00 
G 26.00±2.65a 62.33±2.08 8.33±1.53 2.67±0.58 0.67±0.58 
H 25.33±3.51

a 
65.00±4.36 6.67±2.08 2.00±0.00 1.00±0.00 

I 15.00±3.00b 44.33±38.48 5.33±5.03 1.67±1.53 0.67±0.58 
J 24.67±1.53a 65.00±2.65 7.33±1.53 2.00±0.00 0.67±0.58 
K 24.00±2.65

a 
65.67±4.51 7.00±1.73 2.67±0.58 1.00±0.00 

L 24.67±1.15a 64.67±2.08 7.33±1.53 2.33:0.58 1.00±0.00 
M 25.33±1.53

a 
63.67±1.15 7.67±2.08 2.33:0.58 1.00±0.00 

Notes: Values are means of three replicates, ± Standard deviation 
Values followed by similar alphabets along the same column are not significantly different at P<0.05 

Keys: A: Ordinary water (control); B: Cold water extract (500 mg/kg); C: Cold water extract (1000 mg/kg); D: Cold water extract (1500 mg/kg); E: Hot water extract (500 mg/kg); 
F: Hot water extract (1000 mg/kg); G: Hot water extract (1500 mg/kg); H: Methanol extract (500 mg/kg); I: Methanol extract (1000 mg/kg); J: Methanol extract (1500 mg/kg); K: 

Chloroform extract (500 mg/kg); L: Chloroform extract (1000 mg/kg); M: Chloroform extract (1500 mg/kg) 



Fig. 1. Erythrocyte sedimentation rate of the animals before and after administration of 

Key:ESRi: Erythrocyte sedimentation rate before administration of extract
after administration of extract; A: Ordinary water (control)

extract (1000 mg/kg); D: Cold water extract (1500
(1000 mg/kg); G: Hot water extract (1500

mg/kg); J: Methanol extract (1500 mg/kg)
M: Chloroform extract (1500

Fig. 2. Haemoglobin content of the saimals before and after administration of extracts
Key; Hbi: Haemoglobin content before administration of extract

extract; A: Ordinary water (control); B: Cold water extract (500mg/kg)
Cold water extract (1500 mg/kg); E: Hot water extract (500
water extract (1500 mg/kg); H: Methanol extract (500
extract (1500 mg/kg); K: Chloroform extract (500
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sedimentation rate of the animals before and after administration of 
extracts 

ESRi: Erythrocyte sedimentation rate before administration of extract; ESRf: Erythrocyte sedimentation rate 
A: Ordinary water (control); B: Cold water extract (500 mg/kg); C: Cold water 

D: Cold water extract (1500 mg/kg); E: Hot water extract (500 mg/kg); F: Hot water extract 
G: Hot water extract (1500 mg/kg); H: Methanol extract (500 mg/kg); I: Methanol ext

mg/kg); K: Chloroform extract (500 mg/kg); L: Chloroform extract (1000
M: Chloroform extract (1500 mg/kg) 

 

 

Haemoglobin content of the saimals before and after administration of extracts
Hbi: Haemoglobin content before administration of extract; Hbf: Haemoglobin content after administration of 

B: Cold water extract (500mg/kg); C: Cold water extract (1000
Hot water extract (500 mg/kg); F: Hot water extract (1000 mg/kg)

H: Methanol extract (500 mg/kg); I: Methanol extract (1000 mg/kg)
K: Chloroform extract (500 mg/kg); L: Chloroform extract (1000 mg/kg); M: Chloroform 

extract (1500 mg/kg) 
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sedimentation rate of the animals before and after administration of 

ESRf: Erythrocyte sedimentation rate 
C: Cold water 

F: Hot water extract 
I: Methanol extract (1000 

L: Chloroform extract (1000 mg/kg); 

 

Haemoglobin content of the saimals before and after administration of extracts 
Hbf: Haemoglobin content after administration of 

C: Cold water extract (1000 mg/kg); D: 
mg/kg); G: Hot 

mg/kg); J: Methanol 
M: Chloroform 



Fig. 3. Packed cell volume of the animals before and after administration of extracts
Key: PCVi: Packed cell volume before administration of extract

extract; A: Ordinary water (control); B: Cold water extract (500
Cold water extract (1500 mg/kg); E: Hot water extract (500
water extract (1500 mg/kg); H: Methanol extract (500
extract (1500 mg/kg); K: Chloroform extract (500

Fig. 4. Red blood cell count of the animals before 
Key: RBCi: Red blood cell before administration of extract

Ordinary water (control); B: Cold water extract (500
extract (1500 mg/kg); E: Hot water extract (500

(1500 mg/kg); H: Methanol extract (500
mg/kg); K: Chloroform extract (500 mg/kg)
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Packed cell volume of the animals before and after administration of extracts
PCVi: Packed cell volume before administration of extract; PCVE Packed cell volume after administration of 

B: Cold water extract (500 mg/kg); C: Cold water extract (1000
E: Hot water extract (500 mg/kg); F: Hot water extract (1000 mg/kg)

anol extract (500 mg/kg); I: Methanol extract (1000 mg/kg)
K: Chloroform extract (500 mg/kg); L: Chloroform extract (1000 mg/kg); M: Chloroform 

extract (1500 mg/kg) 
 

 

Red blood cell count of the animals before and after administration of extracts
RBCi: Red blood cell before administration of extract; WBCf: Red blood cell after administration of extract

B: Cold water extract (500 mg/kg); C: Cold water extract (1000 mg/kg); 
E: Hot water extract (500 mg/kg); F: Hot water extract (1000 mg/kg); G: Hot water extract 

H: Methanol extract (500 mg/kg); I: Methanol extract (1000 mg/kg); J: Methanol extract (1500
mg/kg); L: Chloroform extract (1000 mg/kg); M: Chloroform extract (1500

mg/kg) 
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Fig. 6. Lymphocyte count of the animals before and after administration of extracts
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Fig. 7. Neutrophil count of the animals before and after administration of extracts
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Fig. 8. Monocyte count of the animals before and after administration of extracts
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Fig. 9. Eosinophil count of the animals before and after administration of extracts
Key: EOSi: Eosinophil count before administration of extract

extract; A: Ordinary water (control); B: Cold water extract (500
Cold water extract (1500 mg/kg); E: Hot water 
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Fig. 10. Basophil count of the animals before and after administration of extracts
Key: BASi: Basophil count before administration of extract

Ordinary water (control); B: Cold water extract (500
extract (1500 mg/kg); E: Hot water extract (500

(1500 mg/kg); H: Methanol extract (500
mg/kg); K: Chloroform extract (500 mg/kg)
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Intestine of untreated rat 
 

 
 

Intestine of rat treated with extract 
 

 Haemorrhagic necrosis of glandular epithelial cells 
 

Intestine of rat treated with extract 
 

Plate 1. Histopathological sections of the intestine of experimental rats 
 

 
 

Liver of untreated rat 



 
 
 
 

Kone and Onifade; JOCAMR, 12(3): 1-15, 2020; Article no.JOCAMR.62949 
 
 

 
13 

 

 
 

Liver of rat treated with extract 
 

 
 

Liver of rat treated with extract 
 

Plate 2. Effects of various treatments on histopathological section of the liver 
 

 
 

Kidney of untreated rat 
 

 
 

Kidney of rat treated with extract 
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Kidney rat treated with extract 
 

Plate 3 Effects of various treatments on histopathological section of the kidney 
 

Apart from the abnormalities observed in                 
the intestinal wall, the cold water extract at 500 
mg/kg and 1000 mg/kg body weight did not have 
any other side effect on the liver and the                
kidney of the animals. But at 1500mg/kg, the 
extract caused oedema of tubular epithelial             
cells in the kidney. Setting aside the 
disorderliness recorded in the intestinal wall, 
heart and kidney tissues. The hot water extract 
caused dilated hepatic venules in the liver 
tissues. Methanolic extract at 500 and 
1000mg/kg did not affect other organs apart from 
the intestine, but caused the same abnormalities 
as reported in the hot water extract                       
when administered at 1000 mg/kg. Chloroform 
extract at 1000 and 1500 mg/kg caused 
distortion in all other organs except at 1000mg/kg 
that showed no abnormality to the heart tissues. 
With the histological results observed, the               
plant material has greater damage to the body 
tissues and organs. 
 

5. CONCLUSION AND RECOMMENDA-
TION 

 

The direct consumption of the plant material 
should be discouraged as the findings in this 
study revealed that the plant was toxic to 
different organs of the body but increases                 
there lymphocytes count, boosting their immune 
system,. Further research can be carried out to 
remove the toxic metabolites, isolates the 
bioactive chemical constituents and formulate it 
into antimicrobials for clinical trials. 
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