
M e d B i o T e c h  J .  2 0 1 8 ;  2 ( 1 ) :  3 5 - 4 0 |35 
 

                                                            MBTJ, 2(1): 35-40, 2018 

Research Paper  
 

In vivo Investigation of Haematological and 

Histological Effects of Leaves Extracted from Some 

Herbals on Plasmodium berghei 
 

Ugor Bassey, Omang Edoamodu 
 

Department of Biochemistry, Faculty of Basic Medical Sciences, University Cross River, Nigeria 

 

Received: 17 January 2018 Accepted: 20 February 2018 Published:  01 March 2018 
 

Abstract 
This study was aimed at investigating the haematological and histological effects of ethanolic leaves 
extract of Jatropha curcas on Plasmodium berghei infected mice. Forty-eight mice weighing between 22-
24g were assigned into six study groups of eight mice each. Forty mice were parasitized by Plasmodium 
berghei and used for extract and orthodox treated groups while eight mice were unparasitized. Group 1 
was designated as positive control, group 2 was parasitized and designated as negative control. Group 3 
was parasitized and designated as orthodox treated group of 100mg/kg body weight of Lonart DS. Group 
4 to 6 were parasitized groups and treated with 400mg/kg, 100mg/kg and 200mg/kg body weight of 
ethanolic extract of Jatropha curcas leaves. Haematological parameters analyzed were hemoglobin (Hb), 
packed cell volume (PCV) and white blood cell (WBC). The hematological and histological investigations 
in groups 3, 4, 5 and 6 in orthodox and extract treated mice with 400mg/kg, 100mg/kg and 200mg/kg 
body weight of ethanolic extract of Jatropha curcas leaves showed significant reduction in their 
parasitemia levels  compared to negative control group. The ameliorating effect of extract treated groups 
showed anti-plasmodia and anti-anemic activities which were confirmed in the histological tissues of 
Plasmodium berghei infected mice. 
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1. Introduction   

Malaria is a dangerous disease that is transmitted 

to humans by the bite of mosquitoes infected with 

Plasmodium spp  

[1]. World health organization reported that, 

about 3.4 billion people live in areas at risk of 

malaria transmission in 106 countries and 

territories. In 2013, it was reported that malaria 

caused 198 million clinical episodes and 500,000 

deaths [2]. The parasite Plasmodium is the major 

cause of malaria infectious disease. Rollback 

malaria programme reported that malaria 

remained one of the major public problems in 

Sub-Sahara Africa [3]. Moreover, the people at 

risk of this infectious disease are children under 

the age of five years and pregnant women [4]. 

According to [5], over 729 per 100,000 children 

of less than five years of age in Nigeria die 

annually due to malaria infection; the disease is 

prevalent in tropical and sub-tropical regions and 

is a major obstacle to economic advancement of 

the regions leading to poverty and malnutrition. 

Malaria is one of the factors that lead to high 

maternal mortality rate in developing countries 

today. In pregnant women, malaria often results 

in anemia, spontaneous abortion, preterm babies 

with low-birth-weight and neonatal deaths 

among others. The intestine is not directly 

affected by malaria, although abdominal pains, 

fever and nausea are some of the associated 
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symptoms of malaria. During Plasmodium 

infection in humans, capillaries of the intestinal 

villi may be blocked with parasitized 

erythrocytes [6] which leads to gastrointestinal 

injury with attendant defects in metabolism [7]. 

The cellular constituents of the innate defense 

system in the intestine include epithelial cells, 

goblet cells, dendritic cells and macrophages. The 

front line of this system is the mucous layer 

containing goblet cells which secrete mucin [8].   

  

2. Materials and Methods  

2.1 Source of Plasmodium Berghei  

The malaria parasite used was chloroquine 

sensitive strain of Plasmodium berghei (NK-65), 

obtained from Nigerian Institute of Medical 

Research, Yaba Lagos Nigeria and kept at the 

Department of Biochemistry, Joseph Ayo 

Babalola University, Ikeji-Arakeji, Nigeria. The 

parasite was maintained by serial blood passage 

in mice.  

 

2.2 Animal treatment   

Forty eight (48) mice were obtained from the 

Institute for Advanced Medical Research and 

Training, College of Medicine, University of 

Ibadan, Nigeria and used for the study. The 

animals had free access to food, tap water and 

were treated according to the international 

guidelines for the care and use of laboratory 

animals [9]. The animals were allowed for two 

weeks of acclimatization in the animal house, 

Department of Biochemistry, Joseph Ayo 

Babalola University.  

 

2.3 Plasmodium berghei inoculation   

Animals were inoculated intraperitioneally with 

0.2ml of infected blood suspension of parasitized 

erythrocytes on day zero. Parasitaemia was 

assessed by thin blood film collected from mouse 

tail and stained with Geimsia stain [10]. 

Parasitized mice of 5-7% were assigned to study 

groups II to VI of eight mice each.  

  

2.4 Collection and identification of plant materials  

Fresh leaves of J. curcas were harvested from 

Ikeji-Arakeji forest Osun State, Nigeria. The 

leaves were taken to the department of Botany, 

Obafemi Awolowo University (O.A.U) Ile-Ife for 

identification and authentication.  

 

2.5 Preparation of plant extract  

The leaves were washed and air dried at ambient 

temperature for days until well dried. The air 

dried leaves were pulverized into powder using 

laboratory blender and stored in an air tight 

container. One hundred grams of powdered 

sample were suspended in 600ml of 99.9% 

absolute ethanol contained in 1000ml beakers. 

The beakers were covered with foil paper to 

prevent evaporation and enhanced fermentation 

for 72hrs. The extract was filtered using 

Whatman No. 1 filter paper and the filtrate 

concentrated to dryness by evaporation over a 

steam bath at 80°C.  

  

2.6 Experimental Design  

Parasitized and non infected mice were assigned 

into 6 groups of 8 mice each as follows: group I: 

positive control, group II: parasitized mice and 

designated as negative control, group III: 

parasitized mice + Lonart DS (100 mg/kg b. wt), 

group IV: Parasitized mice + J. curcas (400 mg/kg 

b. wt), group V: Parasitized mice + J. curcas (100 

mg/kg  

b. wt) and group VI: Parasitized mice + J. curcas 

(200 mg/kg b. wt)  

 

2.7 Blood and tissue collection   

At the expiration of treatment period, mice were 

starved overnight and sacrificed by decapitation. 

Blood and intestinal tissues were collected for 

biochemical and histological investigation. Blood 

sample collected was suspended in EDTA to 

prevent blood coagulation.  

 

2.8 Heamatological indices  

Haemaglobin level was determined by the 

method of [11] as modified by [12].  

 

2.8.1 Estimation of percentage packed cell volume:   

Values were read and converted from a micro-

haematocrit reading device [13].   

 

2.8.2 Estimation white blood cell count:   

White blood cell count was computed using the 

method of [13].  

 

2.9 Histological analysis  
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The method of [14] was used for histological 

analysis.  

  

2.10 Statistics analysis  

The data were statistically analyzed using one-

way analysis of variance (ANOVA) and Duncan 

Multiple Range Test [15].  

  

3. Results and Discussion  

 
Figure 1: Body weights of control and Plasmodium 

berghei infected mice 

 

The figure shows the effect of extract and 

orthodox drug on body weight indices of 

Plasmodium berghei infected mice. There was a 

significant reduction (P<0.05) of final body 

weight of extract treated groups compared to 

positive control. A significant increase was 

observed in orthodox and extract treated groups 

3 and 4 compared to the negative control group.  

1 Positive control group  

2 Negative control group  

3 Lonart Ds treated group  

4 Extract treated 400mg/kg group  

5 Extract treated 100mg/kg group  

6 Extract treated 200mg/kg group  

        X=Indicate significant  difference compared 

to the control mice group (positive control).         

Y=Indicate significant difference compared to 

malaria parasite group (negative control)  

 

 
Figure 2: The Effect of Jatropha curcas extract on 

haemoglobin (g/dL) level of Plasmodium berghei 

infected mice. 

The figure shows the untreated parasitized group 

2 mice shows a significant decrease (P<0.05) 

compared to the positive control group. Extract 

treated groups 4 and 6 show a significant increase 

(P<0.05) compared to the positive and negative 

control groups.    

1 Positive control group  

2 Negative control group  

3 Lonart Ds treated group  

4 Extract treated 400mg/kg group  

5 Extract treated 100mg/kg group  

6 Extract treated 200mg/kg group  

          X= Indicate significant difference 

compared to the control mice group (positive 

control)       Y=Indicate significant difference 

compared to malaria parasite group (negative 

control).  

 

3.1 Pack Cell Volume 

Figure 3: Effect of Jatropha curcas on Packed cell 

volume (%) level of Plasmodium berghei infected 

mice The figure shows effect of extract and Lonart 

DS treated groups on packed cell volume of 

Plasmodium berghei infected mice. The untreated 

parasitized group 2 mice show significant  

(P< 0.05) decrease compared to the positive 

control group. Orthodox treated group showed 

significant decrease (P<0.05) compared to 

groups 1 and 2. A significant increase (P<0.05) 

was observed in extract treated groups 5 and 6 

compared to the positive and negative control 

groups. The result shows that there is no 

significant difference in extract treated group 5 

compared to positive control group.  

1 Positive control group  

2 Negative control group  

3 Lonart Ds treated group  

4 Extract treated 400mg/kg group  

5 Extract treated 100mg/kg group  

6 Extract treated 200mg/kg group  

X=Indicate significant difference compared to the 

control mice group (positive control).  

Y=Indicate significant difference compared to 

malaria parasite group (negative control).  

 

3.2 White Blood Cell 
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Figure 4: Effect of Jatropha curcas on white blood cell 

count of Plasmodium berghei infected mice 

  

The figure shows effect of Plasmodium berghei 

infected mice in untreated, orthodox and extract 

treated groups. The untreated parasitized group 

2 showed significant decrease (P<0.05) 

compared to the positive control group. A 

significant increase was observed in extract 

treated group 4 compared to the positive control 

group. Orthodox and extract treated groups 3, 5 

and 6 showed significant decrease (P<0.05) 

compared to positive and negative groups. 1     

Positive control group  

2 Negative control group  

3 Lonart Ds treated group  

4 Extract treated 400mg/kg group  

5 Extract treated 100mg/kg group  

6 Extract treated 200mg/kg group  

. X= Indicate significant difference when 

compared to the control mice group (positive 

control) Y=Indicate significant difference when 

compared to malaria parasite group (negative 

control).  

 

  
Figure 5. Plate 1-3 shows effect of Jotropha curcas 

extract and Lonart DS on intestinal tissues of 

Plasmodium berghei infected mice 

 

Plate 1 shows normal intestine with no 

inflammation. Plate 2 shows heavily inflamed 

intestine compared to positive control group. 

Plate 3 Plasmodium berghei treated Lonart DS 

group shows intestinal distortion.  

  
Figure 6. Plate 4-6: Shows effect of Jotropha curcas 

extract on intestinal tissues of Plasmodium berghei 

infected mice 

 

Plate 4 shows mild congestion and less free 

inflammation of intestinal cell. Plate 5 shows foci 

(the first sign of tumor or disease) in the intestine 

which may occur as a result of inflammation and 

plate 6 shows intestinal distortion.  

  

Discussion  

Haematological indices were considered in this 

study because the most pronounced changes 

related to malaria involve the blood and the blood 

forming system. Anaemia is a fairly common 

problem encountered in malaria [16]. This is 

evidenced by the decrease in PCV, WBC and Hb in 

all the infected animal groups. Haemolysis which 

is the destruction of red blood cells of parasitized 

mice may be due to high parasitemia in the red 

blood cell that causes changes of red cell antigen 

structure brought about by the parasitic invasion 

which stimulates the mice production of 

antibodies against the red cell. This triggers 

immune mediated red cell lyses. In addition, the 

growing parasite consumes and degrades the 

intracellular proteins which are mainly 

hemoglobin [17]. This may account for further 

reduction in Hemoglobin. These reductions were 

considerably reversed in the infected mice 

treated with 400mg/kg and 200mg/kg body 

weight of extract but Lonart DS treated group 

shows no significant increase. This suggests that 

the extract may enhance the production of red 

blood cells (erythropoiesis). This might have 

contributed to the increase in PCV and Hb 

observed in extract treated groups.  Decrease in 

WBC of untreated infected group (Negative 

control) was observed which leaves the mice at 

great risk of having infection. The observed 

increase in WBC in the infected mice group 

treated with 400mg/kg body weight of extract 

may result from stimulation of the immune 

system of the mice to fight malaria parasites. 

White blood cells function mainly to fight 
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infection, defend the body by phagocytosis 

against invasion of pathogenic organisms, 

produce and distribute antibodies in the immune 

response. Also a decrease in WBC was observed 

in groups 5 (100mg/kg) and 6 (200mg/kg) of 

extract treated mice. This may be due to 

reduction in the ability of the mice to resist the 

infection [18]. An increase was observed in WBC 

mice of group 4 (400mg/kg) extract treated mice 

which suggests a boost in the immune system by 

the extract [16]. The decrease may be as a result 

of WBC fighting the infection bringing about the 

reduction.   

Packed cell volume (PCV) which is a measure of 

the relative mass of cells present in the blood was 

observed to increase in all the groups that were 

treated as observed on the day that the animals 

were sacrificed. A decrease was observed in 

infected but untreated group 2 and in Lonart DS 

treated group 3 which signify the possible 

presence of anaemia state [19]. Anaemia is a 

condition characterized by decrease in total cell 

mass of the blood.  

The intestine comprises small and large parts. 

Small intestine is the part of the gastrointestinal 

tract between the stomach and the large intestine, 

and is where most of the digestion and absorption 

of food takes place.  The primary function of the 

small intestine is the absorption of nutrients and 

minerals from food [20]. Malaria and intestinal 

parasitic infections are distributed throughout 

the world and are highly prevalent in humid and 

warm environments in the tropics [21]. A highly 

parasitized mouse develops co-infection 

(anaemia, diarrhea, inflammatory cell etc); 

plasmodium infections affect the intestine at the 

immunological level when the immune system is 

low [22]. This study has shown that Jatropha 

curcus may ameliorate the infection caused by 

mosquitoes parasites and the damage caused to 

the intestine.  

  

4. Conclusion  

Findings in this research showed that 200mg/kg 

and 400mg/kg body weight of extract treated 

groups might have anti-plasmodial and anti-

inflammatory potentials. Moreover, stringent 

measures should be observed to guide against 

overdose, which is a common challenge with 

herbal medicine.   
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