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ABSTRACT 
 

Introduction: Phenylhydrazine has been used in many studies to evaluate its modulatory effects 
in various biochemical parameters in whole blood and red blood cell lysate. Jatropha tanjorensis 
Euphorbiaceae have high antioxidants properties; its leaves phytochemical analysis shows the 
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presence of flavonoids, tanins, terpenoids, saponis. This study investigated the ameliorative effects 
of Jatropha tanjorensis Euphorbiaceae on phenylhydrazine induced haematological alterations in 
albino Wistar rats.   
Materials and Methods: Wistar rats of both sexes (180-200g) were divided into 4 groups (n=5). 
Group 1 received rat chow; Group 2 received (200 mg/kg) of J. tanjorensis orally. Group 3 received 
phenylhydrazine only (10 mg/kg). Group 4 received phenylhydrazine (10 mg/kg) + J. tanjorensis 
(250 mg/kg). All animals were allowed free access to clean drinking water and normal rat chow ad 
libitum for 35 days. After which animals were sacrificed and blood samples collected for 
biochemical analysis.  
Results: Results obtained showed that phenylhydrazine induced normochromic anemia with 
significant increase in white blood cell count, and neutrophil counts, eosinophils (insignificant) 
count with a significant reduction in lymphocyte count. However, J. tanjorensis extract reversed the 
adverse haematological changes induced by phenylhydrazine.  
Conclusion: In conclusion, Jatropha tanjorensis Euphorbiaceae demonstrated antioxidant, anti-
inflammatory, and anti-thrombotic effects and reversed the haematological alterations brought 
upon by phenylhydrazine administration. 
 

 
Keywords: Anemia; anti-inflammatory; Jatropha tanjorensis; phenylhydrazine; Wistar rats.  
 

1. INTRODUCTION 
 
“The incidence of anemia is a universal 
occurrence that cuts across populations of all 
ages throughout the world. It is a pathologic 
condition, which leads to decrease in red blood 
cell counts or a decrease in the hemoglobin 
level. Unarguably, further iron depletion affects 
the production of other protein containing       
Fe

2+
, cytochromes, myoglobin, catalase and 

peroxidases” [1,2].
 “
The incidence of this disorder 

is more prevalent in developing countries relative 
to the developed ones, due to poverty and lack of 
hygiene” [1]. This situation is aggravated by lack 
of good nutrition, parasitic gastrointestinal 
infections, malaria, haemoglobinopathies and 
sometimes in combination Crawley, [2]; De 
Benoist et al. “Wistar albino rats (Rattus 
norvegicus) is one of the most commonly used 
animals in biomedical research. Over the years, 
rats have been used in many experimental 
studies, which have added to our understanding 
of genetics, diseases, the effects of drugs, and 
other topics in health and medicine” (Laboratory 
rats, 2022).  
 
J. tanjorensis belongs to the Euphorbiaceae 
family and is known in southern Nigeria as 
"hospital too far" or "Catholic vegetable" [3]. 
“J. tanjorensis has largely been used for many 
purposes and is mostly cultivated in southern 
Nigeria a (latitude 7º15’ - 7º29’ N and longitude 
7º11’- 7º32’ E; altitude of 410 – 430 m)” [4]. 
“Although, J. tanjorensis develops more 
extensively in the sandy-loam and clay-
loam soils than in sandy soil, it maintains a 
consistent root to shoot ratio and root system 

architecture across all types of soil” [5]. “Many 
scientific evidences abound on the medicinal 
properties of this plant. Leaf extract of J. 
tanjorensis have been reported to contain 
phytochemical constituents capable of lowering 
blood cholesterol level which is useful in the 
treatment of cardiovascular diseases caused by 
hyperlipidemia” [6]. “The plant's leaves are edible 
and are used as spice in diets. It is also used as 
a tonic in herbal medicine, with the idea that it 
increases blood volume” [7]. “It has become 
naturalized in many tropical and subtropical 
areas, including Africa, for use in treatment of 
diseases such as anemia” [8]. “Phytochemical 
studies revealed the presence of flavonoids, 
alkaloids, tannins, saponins, terpernoids, cardiac 
glycosides and anthroquinones in the leaf extract 
of J. tanjorensis” [9].  
 

J. tanjorensis Euphorbiaceae has received a lot 
of attention due to its potential health benefits, 
availability and affordability. The aqueous leaf 
extract of J. tanjorensis leaves may enhance 
haemopoiesis. Therefore the rich phytochemical 
content of J. tanjorensis was exploited to see if it 
could reverse the hematological alterations 
caused by phenylhydrazine administration in 
albino Wistar rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Procurement of Chemicals 
 

Phenylhydrazine dihydrochloride was obtained 
from Micro Labs Limited, New Alliance fine Chem 
Private  imited. Vile Parle, Mumbai, Maharashtra, 
India 19.0760

0
N, 72.8777

0
E and stored below 

25
0
C  
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2.2 Plant Materials 
 
J. tanjorensis Euphorbiaceae fresh leaves (6 kg) 
were bought from Watt market in Calabar South, 
Cross River State, 4°57'6.12"N, 8°19'19.2"E. 
Nigeria. The leaves were freshly cut and air dried 
to constant weight at room temperature after 
which they were ground into powder using an 
electric blender. 500g of the powdery plant 
material was dissolved in 3.0 liters of ethanol for 
14 days after which the extract was filtered 
through a Whatman filter paper (125 mm). 
Concentrated extract was obtained by the 
removal of ethanol in a water bath and the 
resulting paste collected.  The filtrate was 
allowed to evaporate to dryness using a vacuum 
rotatory evaporator. The extract was stored in 
refrigerator at 4°C for experimental use.  
 

2.3 Experimental Animals 
 
Twenty (20) adult Wistar rats (both sexes) of 
weight (180-200 g) were obtained from the 
animal house of PAMO University of Medical 
Sciences, Nigeria, and maintained in the animal 
facility at a temperature of 27 ± 2°C and 12 h 
light/dark cycles. The animals were acclimatized 
for one week before the commencement of the 
experimental procedures. All animals had free 
access to water and food pellets.  
 

2.4 Experimental Design 
 
Twenty (20) rats used for the study were divided 
into four groups of 5 rats each. Group 1 (control) 
received distilled water. Group 2 (J. tanjorensis 
Euphorbiaceae) received 200 mg/kg of J. 
tanjorensis Euphorbiaceae daily via oro-gastric 
intubation. Group 3 (Anemia group) Anemia was 
induced in experimental animals by 
intraperitoneal (i.p.) injection of phenylhydrazine 
dihydrochloride (PHZ, 10 mg/kg). Group 4, (PHZ, 
10 mg/kg, i.p.) + (J. tanjorensis, Euphorbiaceae 
250 mg/kg, oro-gastric intubation)) Treatment 
was done once daily for 35 days after which the 
animals were sedated with ketamine (70 mg/kg) 
and euthanized by cervical dislocation, and the 
blood samples were collected for biochemical 
analysis. 
 

2.5 Haematological Indices 
 

Haematological indices identify and measure the 
different blood cells and the deferential count 

which include the indices of the red blood cells 
which carry oxygen, a differential test of white 
blood cells which fight infection. The 
concentration of hemoglobin - the oxygen 
carrying protein in red blood cells, hematocrit, 
platelets which help blood clotting. Packed cell 
volume was determined by microhematocrit 
technique using capillary tube according to Brain.  
 

2.5.1 Hematology  
 

Blood was obtained via cardiac puncture from 
anesthetized animals and placed in EDTA-
coated bottles. The blood samples were 
analyzed using an automated hematology 
analyzer (ABX Micros 60 from Horiba ABX, 
France). Red blood cell (RBC), packed cell 
volume (PCV), hemoglobin concentration (Hb), 
mean corpuscular hemoglobin concentration 
(MCHC), mean corpuscular hemoglobin (MCH) 
and mean corpuscular volume (MCV),  white 
blood cell (WBC), lymphocytes, neutrophil count, 
eosinophil count, and platelet count were 
assessed.  
 

2.6 Statistical Analysis 
 
Data obtained was expressed as Mean ± SEM 
(Standard error of mean). One-way analysis of 
variance (ANOVA) was used to compare the 
mean differences. A P-value ≥ 0.05 was 
considered statistically significant and all the 
results were analyzed using the Statistical 
Package for Social Scientist (SPSS                         
version 23). 
 

3. RESULTS 
 

3.1 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on Red 
Blood Cell Count in Rats Treated with 
Phenylhydrazine 

 
The effect of Jatropha tanjorensis on phenyl 
hydrazine induced alteration in red blood cell 
count (RBC) is shown in Table 1. There was a 
significant increase (p<0.05) in RBC count in 
Jatropha tanjorensis treated group when 
compared with control and phenylhydrazine 
treated (anemic) group respectively. However, 
RBC count was significantly (p<0.05) higher in 
the Jatropha tanjorensis + phenylhydrazine 
treated group when compared with anemic 
group.
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Table 1. Effect of ethanolic leaf extract of Jatropha tanjorensis on red blood cell count in rats 
treated with phenylhydrazine 

 

Group Pre-induction (million/mm3) Post treatment (million/mm3) 

Control   4.2 ± 0.17 
J. tanjorensis (JT) 4.4 ± 0.13 5.8 ± 0.19 

###
 

Anemic 4.3 ± 0.21 3.9 ± 0.56 
***

 
Anemic + JT 4.2 ± 0.28 4.4 ± 0.31 

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control, 
***

p<0.05 vs. JT, 
^^^

p<0.05 vs. Anemic group 

 

3.2 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on 
Hemoglobin Concentration in Rats 
Treated with Phenylhydrazine 

 

The effect of Jatropha tanjorensis on phenyl 
hydrazine induced alteration in haemoglobin is 
shown in Table 2. There was a significant 
decrease (p<0.05) in hemoglobin concentration 
in phenylhydrazine treated (anemic) group when 
compared with control and Jatropha tanjorensis 
group respectively. However, hemoglobin 
concentration was significantly (p<0.05) higher in 
the Jatropha tanjorensis + phenylhydrazine 
treated group when compared with anemic 
group. 
 

3.3 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on Packed 
Cell Volume in Rats Treated with 
Phenylhydrazine 

 

The effect of J. tanjorensis Euphorbiaceae on 
phenyl hydrazine induced alteration in packed 

cell volume (PCV) is shown in Table 3. As shown 
in the result, treatment with phenylhydrazine 
caused a significant (p<0.05) decrease in (PCV) 
as compared to normal control and Jatropha 
tanjorensis group respectively. While treatment 
with Jatropha tanjorensis significantly (p<0.05) 
reversed the effect of phenylhydrazine on PCV 
when compared with anemic group. 
 

3.4 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on Mean 
Corpuscular Volume Alteration in 
Rats Treated with Phenylhydrazine 

 
The effect of J. tanjorensis Euphorbiaceae on 
phenyl hydrazine induced alteration in Mean 
corpuscular volume (MCV) is shown in Table 4. 
As shown in the result, treatment with 
phenylhydrazine did not cause any significant 
change in (MCV) as compared to normal control 
and J. tanjorensis group respectively. Also, 
treatment with J. tanjorensis and 
phenylhydrazine did not yield any significant 
effect on MCV. 

 
Table 2. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on hemoglobin 

concentration in rats treated with phenylhydrazine 
 

Group Pre-induction (g/dl) Post treatment (g/dl) 

Control   105.9 ± 1.89 
J. tanjorensis (JT) 106.1 ± 1.03 117.6 ± 0.75 

###
 

Anemic 105.8 ± 1.21 97.5 ± 1.29 
***

 
Anemic + JT 104.9 ± 2.28 107.8 ± 2.06 

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control, 
***

p<0.05 vs. JT, 
^^^

p<0.05 vs. Anemic group 

 
Table 3. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on packed cell volume 

in rats treated with phenylhydrazine 
 

Group Pre-induction (%) Post treatment (%) 

Control   39.43 ± 1.21 
J. tanjorensis (JT) 37.44 ± 1.03 45.08 ± 0.52 

###
 

Anemic 38.21 ± 0.14 36.53 ± 0.41 
***

 
Anemic + JT 39.12 ± 0.13 37.75 ± 0.62 

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control, 
***

p<0.05 vs. JT, 
^^^

p<0.05 vs. Anemic group 
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Table 4. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on mean corpuscular 
volume alteration in rats treated with phenyl hydrazine 

 

Group Pre-induction (μm
3
) Post treatment (μm

3
) 

Control   61 ± 1.0 
J. tanjorensis (JT) 60 ± 1.3 67 ± 1.2 

###
 

Anemic 59 ± 1.4 56 ± 1.8 
***

 
Anemic + JT 59 ± 1.2 60 ± 0.7 

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control, 
***

p<0.05 vs. JT, 
^^^

p<0.05 vs. Anemic group 

 

3.5 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on Mean 
Corpuscular Hemoglobin Alteration in 
Rats Treated with Phenyl hydrazine 

 
The effect of J. tanjorensis Euphorbiaceae on 
phenyl hydrazine induced alteration in mean 
corpuscular hemoglobin (MCH) is shown in Table 
5. As shown in the result, treatment with 
phenylhydrazine did not cause any significant 
change in (MCH) as compared to normal control 
and J. tanjorensis group respectively. Also, 
treatment with J. tanjorensis and 
phenylhydrazine did not yield any significant 
effect on MCH. 
 

3.6 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on              
Mean Corpuscular Hemoglobin 
Concentration Alteration in Rats 
Treated with Phenylhydrazine 

 
The effect of J. tanjorensis Euphorbiaceae on 
phenylhydrazine induced alteration in Mean 

corpuscular hemoglobin concentration (MCHC) is 
shown in Table 6. As shown in the result, 
treatment with phenylhydrazine did not cause 
any significant change in (MCHC) as compared 
to normal control and J. tanjorensis 
Euphorbiaceae group respectively. Also, 
treatment with J. tanjorensis and 
phenylhydrazine did not yield any significant 
effect on MCHC. 
 

3.7 Effect of Ethanolic Leaf Extract of J.  
tanjorensis Euphorbiaceae on Total 
White Blood Cell Count Alteration in 
Rats Treated with Phenylhydrazine 

 

The effect of J. tanjorensis Euphorbiaceae on 
phenyl hydrazine induced alteration in total white 
blood cell count (TWBC) is shown in Table 7. As 
shown in the result, treatment with phenyl 
hydrazine caused a significant (p<0.05) increase 
in TWBC as compared to normal control and J. 
tanjorensis Euphorbiaceae group respectively. 
However, treatment with J. tanjorensis caused 
significant (p<0.05) reduction in TWBC relative to 
the anemic group. 

 
Table 5. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on mean corpuscular 

hemoglobin alteration in rats treated with phenyl hydrazine 
 

Group Pre-induction (pg/cell) Post treatment (pg/cell) 

Control   19 ± 0.28 
J. tanjorensis (JT) 20 ± 1.7 21 ± 0.34  
Anemic 18 ± 1.8 19 ± 0.14  
Anemic + JT 18 ± 1.7 19 ± 0.36  

Values are expressed as mean ± SEM n = 5 

 
Table 6. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on mean corpuscular 

hemoglobin concentration alteration in rats treated with phenylhydrazine 
 

Group Pre-induction (g/dl) Post treatment (g/dl) 

Control   320.2 ± 2.28 
J. tanjorensis (JT) 319.7 ± 2.31 320.3 ± 2.27  
Anemic 318.6 ± 2.95 317.7 ± 2.98  
Anemic + JT 320.1 ± 2.83 320.2 ± 2.18  

Values are expressed as mean ± SEM n = 5 
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Table 7. Effect of ethanolic leaf extract of Jatropha tanjorensis on total white blood cell count 
alteration in rats treated with phenylhydrazine 

 

Group Pre-induction (x10
9
/L) Post treatment (x10

9
/L) 

Control   5.7 ± 0.43 
J. tanjorensis (JT) 5.6 ± 0.32 5.4 ± 0.62 

###
 

Anemic 5.8 ± 0.11 7.8 ± 0.38 
***

 
Anemic + JT 5.7 ± 0.68 6.7 ± 1.03 

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control, 
***

p<0.05 vs. JT, 
^^^

p<0.05 vs. Anemic group 

 

3.8 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on 
Neutrophil Count in Rats Treated with 
Phenylhydrazine 

 
Table 8 shows the effect of J. tanjorensis 
Euphorbiaceae on phenylhydrazine induced 
alteration in neutrophil count. As shown in the 
result, treatment with phenylhydrazine produced 
a significant (p<0.05) increase in neutrophil count 
when compared to normal control and J. 
tanjorensis Euphorbiaceae group respectively. 
However, treatment with J. tanjorensis leaf 
extract significantly (p<0.05) reversed (reduced) 
the trend when compared with the anemic group. 
 

3.9 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on 
Eosinophil Count in Rats Treated with 
Phenylhydrazine 

 
The effect of J. tanjorensis Euphorbiaceae on 
phenylhydrazine induced alteration in eosinophil 

count is shown in Table 9. Phenylhydrazine 
treatment caused an insignificant increase in 
eosinophil count in rats compared to control. 
However, treatment with J. tanjorensis 

Euphorbiaceae caused a significant (p<0.05) 
increase in eosinophil count as compared                            
to normal control and anemic groups 
respectively. 
 

3.10 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on 
Lymphocyte Count in Rats Treated 
with Phenylhydrazine 

 
Table 10 shows the effect of J. tanjorensis 
Euphorbiaceae on phenylhydrazine induced 
alteration in Lymphocyte count. Phenylhydrazine 
treatment significantly (p<0.05) reduced the level 
of lymphocytes in rats. Conversely, treatment 
with J. tanjorensis Euphorbiaceae leaf extract 
caused a significant (P<0.05) increase in 
lymphocyte count as compared with the anemic 
group. 

 
Table 8. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on neutrophil count in 

rats treated with phenylhydrazine 
 

Group Pre-induction (cells/mcL) Post treatment (cells/mcL) 

Control   0.29 ± 0.03 
J. tanjorensis (JT) 0.27 ± 0.32 0.28 ± 0.04  
Anemic 0.28 ± 0.15 0.57 ± 0.06 

***
 

Anemic + JT 0.28 ± 0.16 0.41 ± 0.18 
^^^

 
Values are expressed as mean ± SEM n = 5, 

***
p<0.05 vs. control and JT, 

^^^
p<0.05 vs. Anemic group 

 
Table 9. Effect of Ethanolic Leaf Extract of J. tanjorensis Euphorbiaceae on Eosinophil Count 

in Rats Treated with Phenylhydrazine 
 

Group Pre-induction (cells/mcL) Post treatment (cells/mcL) 

Control   0.27 ± 0.04 
J. tanjorensis (JT) 0.28 ± 0.03 0.29 ± 0.19  
Anemic 0.28 ± 0.17 0.44 ± 1.02 

***
 

Anemic + JT 0.28 ± 0.11 0.54 ± 0.12 
^^^

 
Values are expressed as mean ± SEM n = 5, 

***
p<0.05 vs. control and JT, 

^^^
p<0.05 vs. Anemic group 
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Table 10. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on lymphocyte count 
in rats treated with phenylhydrazine 

 

Group Pre-induction (cells/mcL) Post treatment (cells/mcL) 

Control   4.8 ± 0.28 
J. tanjorensis (JT) 4.7 ± 0.13 5.2 ± 0.16 

###
 

Anemic 4.7 ± 0.17 4.5 ± 1.03 
***

 
Anemic + JT 4.7 ± 0.15 4.9 ± 1.08 

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control 
***

p<0.05 vs. control and JT, 
^^^

p<0.05 vs. 
Anemic group 

 
Table 11. Effect of ethanolic leaf extract of J. tanjorensis Euphorbiaceae on platelet count in 

rats treated with phenylhydrazine 
 

Group Pre-induction (cells/mcL) Post treatment (cells/mcL) 

Control   489 ± 15 
J. tanjorensis (JT) 485 ± 39 504 ± 31 

###
 

Anemic 486 ± 35 465 ± 28 
***

 
Anemic + JT 487 ± 33 494 ± 35

^^^
 

Values are expressed as mean ± SEM n = 5, 
###

p<0.05 vs. control 
***

p<0.05 vs. control and JT, 
^^^

p<0.05 vs. 
Anemic group 

 

3.11 Effect of Ethanolic Leaf Extract of J. 
tanjorensis Euphorbiaceae on 
Platelet Count in Rats Treated with 
Phenylhydrazine 

 
Table 11 shows the effect of J. tanjorensis 
Euphorbiaceae on phenylhydrazine induced 
alteration in platelet count. Phenylhydrazine 
treatment caused a significant (p<0.05) decrease 
in platelet count in rats. However, J. tanjorensis 
Euphorbiaceae treatment caused a reversal 
effect by increasing platelet count when 
compared with the anemic group. 
 

4.  DISCUSSION 
 
This study investigated the ameliorative effect of 
Jatropha tanjorensis Euphorbiaceae against 
phenylhydrazine induced anemia in rats. The 
results of our finding revealed that ethanolic leaf 
extract of J. tanjorensis Euphorbiaceae 
administration for thirty-five days reversed 
hematological alterations caused by repeated 
administration of phenylhydrazine, as evident in 
increased red blood cell count, hemoglobin 
concentration, packed cell volume, mean 
corpuscular volume, and decreased total white 
blood cell count, neutrophil, eosinophil and 
lymphocyte count respectively. However, no 
significant changes were observed in the mean 
corpuscular hemoglobin and mean corpuscular 
hemoglobin concentration respectively.  
 

“J. tanjorensis Euphorbiaceae has received a lot 
of attention due to its potential health benefits, 

availability and affordability.  Phytochemical 
analysis of the leaves showed the presence of 
flavonoids, tannins, terpenoids, saponins, 
anthraquinone, alkaloids and cardiac glycosides” 
[6]. “These bioactive constituents may be 
responsible for the observed therapeutic effect of 
the plant. Atansuyi, have equally reported that J. 
tanjorensis leaves contain a high water and low 
protein content with trace elements, zinc, iron, 
and selenium required for healthy growth in 
humans” [10]. “These phytochemical ingredients, 
they reported have hypolipidemic properties in 
the blood of rats. Okereke et al. [11] had also 
suggested that plant derived medicines are 
relatively safer than synthetic alternative, offering 
profound therapeutic benefits and more 
affordable treatment; J.  tanjorensis readily 
provide such benefits”. 
 
“Five weeks of administration of ethanolic leaf 
extract of J. tanjorensis Euphorbiaceae showed 
marked improvement in hemoglobin 
concentration, packed cell volume, red blood cell 
count, and mean corpuscular volume in anemic 
rats when compared with control” [12]. 
 
“Hemoglobin (Hb) plays an important role in the 
delivery of oxygen rich blood to various tissues, 
organ - system of the body for aerobic respiration 
to provide energy for metabolism. From the 
results obtained the Hb concentration in the 
anemic+ J. tanjorensis Euphorbiaceae treated 
group showed increased level as compared to 
anemic group. This implies that J. tanjorensis 
Euphorbiaceae consumption improved the Hb 
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concentration in the animal. Similar trend was 
observed with the packed cell volume, mean 
corpuscular volume and red blood cell counts. 
There was however, no significant difference in 
the MCH and MCHC among the groups. The 
MCHC is an indicator of changes in size and 
color intensity of the red cells. This may imply 
that consumption of J. tanjorensis 
Euphorbiaceae may not affect the size or color 
intensity of RBCs” [13]. 
 

White blood cell is an important component of 
total blood cell count of the body [14]. “Various 
reports have shown that an increase in the 
number of leukocytes over the upper limits is 
usually linked to response to infection or 
inflammation, whereas a decrease below the 
lower limit weakens the immune system” [15]. 
This implies that consumption of J. tanjorensis 
Euphorbiaceae in an anemic condition may 
increase the leuckocyte count and invariably, 
boost the immune system. This result agrees 
with the report of [12]. 
 

“Lymphocytes are one of the body’s main types 
of immune cells found in blood and lymph 
tissues” [16,17]. “Lymphocyte counts below the 
normal range (1,000 and 4,800) can be 
temporary. This can occur after a cold or another 
infection, or by intense physical exercise, severe 
stress, or malnutrition” [18]. From the result 
obtained, the lymphocyte count in the anemic 
group showed significant decrease when 
compared to the J. tanjorensis group. This effect 
may be attributable to the ethnopharmaceutical 
content of the leaves extract towards 
enhancement of the immune system of the body. 
The neutrophils count in the anemic group was 
significantly higher as compared to the J. 
tanjorensis Euphorbiaceae group. Similar trend 
was obtained in the eosinophil count. Neutrophils 
are usually increased during infections Waugh 
and Wilson [19],

 
also emotional stress [20,21]. 

They are usually the first line of                                   
action during bacterial infection. In this study, the 
J. tanjorensis Euphorbiaceae consumption 
caused a significant decrease in neutrophil count 
as well as eosinophil count. This effect causes 
down-turn in infection load in blood, resulting in 
improved immunologic response to good health. 
This observed increase in platelets count from 
the J. tanjorensis group and J.  tanjorensis + 
anemic group as compared to anemic and 
control groups respectively, may be due to the 
increased release of the hormone 
thrombopoeitin, resulting in platelets synthesis. 
The vitamins and polyphenols in the leaves 

extract may be responsible for this action [22,23].  
It has been documented that in a toxic state the 
body's defences will physiologically increase                             
and thereby trigger those mechanisms to                          
combat the toxi Zulfiqar et al. [24];                                                              
Umoren et al. [13] .

 
The molecular mechanism of 

action of J. tanjorensis Euphorbiaceae on the 
enhancement of erythropoiesis in anaemic rats 
was a limitation to the scope of our                          
study. Therefore, further works to elucidate this 
aspect is hereby recommended [25,26].  

 
5. CONCLUSION 
 
The results of this study revealed the anti-
amnesic properties of Jatropha tanjorensis 
Euphorbiaceae leaves extract in rats treated with 
phenylhydrazine, which is a pointer to its 
hemopoeitic ability especially in anemic 
condition. It is hereby recommended that more 
research should be carried out to ascertain                                      
the correct dosage for the extract                    
administration. 

 
ETHICAL APPROVAL 
 
The OECD guideline was strictly adhered to, and 
the experiments were conducted in strict 
accordance with the National Research Council's 
regulation for the care and use of laboratory 
animals (2011), and were authorized by the 
PAMO University of Medical Sciences' Ethical 
Guidelines (approval number: PUMS-AREC/ 
2021/028). 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 

 
1. Ogbe RRJ, Adoga GI, Abu AH. Anti-

anaemia potentials of some plant extracts 
on phenyl hydrazine induced anaemia in 
rabbits. J Med Plants Res. 2010;4(8):             
680-4. 

2. Crawley J. Reducing the burden of anemia 
in infants and young children in malaria 
endemic countries of Africa: from evidence 
to action. Am J Trop Med Hyg. 2004;71(2); 
Suppl:25-34. 

3. Omoregie ES, Osagie AU. Antioxidant 
properties of methanolic extracts of some 
Nigerian plants on nutritionally stressed 



 
 
 
 

Umoren et al.; Eur. J. Nutr. Food. Saf., vol. 15, no. 5, pp. 20-29, 2023; Article no.EJNFS.98624 
 
 

 
28 

 

rats. Niger J Basic Appl Sci. 2012;20(1)           
:7-20. 

4. Oboh FOJ, Masodje HI, Enabulele SA. 
Nutritional and antimicrobial properties of 
Ocimum gratissimum leaves. J Biol Sci. 
2009;9(4):377-80. 

5. Ofelia AV, Odilón S, Arturo P, Joshua SC, 
Frédéric D. Jatropha curcas L. root 
structure and growth in diverse soils. Sci 
World J. 2013:827295. 

6. Oyewole O, Akingbala PF. Phytochemical 
analysis and hypolipidemic properties of 
Jatropha tanjorensis leaf extract. Eur J 
Med Plants. 2011;1(4):180-5. 

7. Omoregie ES, Pal A, Sisodia B. In vitro 
antimalarial and cytotoxic activities of leaf 
extracts of Vernonia amygdalina (Del.). 
Niger J Basic Appl Sci. 2011;19(1):                  
121-6. 

8. Prabakaran AJ, Sujatha M. Jatropha 
tanjorensis Ellis & Saroja, a natural 
interspecific hybrid occurring in Tamil 
Nadu, India. Genet Resour Crop Evol. 
1999;46(3):213-8. 

9. Ebe NU, Effiong GS, Ikot AE. Qualitative 
phytochemical analysis of ethanol leaves 
extract of Jatropha tanjorensis and its 
effects on liver function of male albino 
Wistar rats. IJBBBS. 2019;4(2):1-11. 

10. Atansuyi K, Ibukun EO, Ogunmoyole T. 
Antioxidant properties of free and bound 
phenolic extract of the leaves of Jatropha 
tanjorensis in vitro. J Med Plants Res. 
2012;6(31):4667-74. 

11. Okereke CN. Phytochemical analysis and 
medicinal uses of Hibiscus sabdariffa. Int J 
Herb Med. 2015;2(6):16-9. 

12. Danborno AM, Tarfa F, Toryila JE, 
Awheela EU, Shekarau VT. The effects of 
Jatropha tanjorensis aqueous leaf extract 
on haematological parameters in Wistar 
rats. J Afr Ass Physiol Sci. 2019;7(2):            
133-7. 

13. Umoren E, Asiwe JN, Okon IA, Levi 
Amangieka A, Nyenke CU, Nnamudi AC et 
al. Terminalia Catappa attenuates 
phenylhydrazine-induced anaemia and 
hepato-renal toxicity in male Wistar rat by 
boosting blood cells, modulation of 
lipoproteins and up-regulation of in vivo 
antioxidant armouries. Biomarkers. 
2023;1-11. 

14. Maton D, Hopkins J, McLaughlin CW, 
Johnson S, Warner MQ, LaHart D et al. 
Human biology and health Englewood 
Cliffs, New Jersey, US. Prentice Hall [ISBN 
0-13-981176-1]; 1997. 

15. Alberts B, Johnson A, Lewis M, Raff M, 
Roberts K, Walter P 2002. Leukocyte also 
known as macrophages functions and 
percentage breakdown. Molecular                                      
biology of the cell. 4th ed. New York: 
Garland Science [ISBN 0-8153-                         
4072-9]. 

16. Berrington JE, Barge DD, Fenton AC, Cant 
AJ, Spickett GP. Lymphocyte subsets in 
terms and significantly preterm UK infants 
in the first year of life analysed by single 
plarform flow cymetry. Clin Exp Immunol. 
2005;140(2):289-92.  

17. Ribatti D, Crivellato E, Vacca A. The 
contribution of Bruce Glick to the definition 
of the role played by the bursa of Fabricius 
in the development of the B cell                                  
lineage. Clin Exp Immunol. 2006;145(1):                     
1-4. 

18. Nawrot TS, de Gues B, Meeusen R, 
Degraeuwe B, Benard A et al. Subclinical 
responses in healthy cyclists briefly 
exposed to traffic-related air pollution: An 
intervention study. Jacob’s L. Environ 
Health. 2010;9(64):64. 

19. Waugh DJ, Wilson C. The interleukin-8 
pathway in cancer. Clin Cancer Res. 
2008;14(21):6735-41.  

20. Rosado MM, Picchianti Diamanti A, 
Cascioli S, Ceccarelli S, Caporuscio S, 
D’Amelio R et al. Hyper-IgM, neutropenia, 
mild infections and low response to 
polyclonal stimulation: hyper –IgM 
syndrome or common variable 
immunodeficiency? Int J Immunopathol 
Pharmacol. 2011;24(4):983-91. 

21. Barer MR. The natural history of infection. 
J Med Microbiol. 2012;168-73. 

22. Hoang HT, Moon JY, Lee YC. Natural 
antioxidants from plant extracts in skincare 
cosmetics: Recent applications, challenges 
and perspectives. Cosmetics. 2021;8(4): 
106.  

23. Umoren EB, Ben-Azu B, Kolawole TA, 
Adebayo OG, Wopara I, Uzokwe JI et al. 
Hibiscus sabdariffa aqueous leaf extract 
reverses hematological alterations in 
phenyl hydrazine anemic Wistar rats. I                                       
nt J Biochem Res Rev. 2020;29(4):                             
30-8. 

24. Zulfiqar U, Ayub A, Hussain S, Waraich 
EA, El-Esawi MA, Ishfaq M et al. Cadmium 
toxicity in plants: Recent progress on 
morphophysiological effects and 
remediation strategies. J Soil Sci Plant 
Nutr. 2021;1-58. 



 
 
 
 

Umoren et al.; Eur. J. Nutr. Food. Saf., vol. 15, no. 5, pp. 20-29, 2023; Article no.EJNFS.98624 
 
 

 
29 

 

25. Brian SB, John AK, Elkin S, van Assendelft 
OW. Procedure for determining                     
packed cell Volume by the Microhematocrit 
Method. 3rd ed. Approved                                 
Standard ISBN 1-56238-413-9. 2016;                                                                  
18:20. 

26. De Benoist B, McLean E, Egli I, Cogswell 
M. Worldwide prevalence of anemia 1993, 
2005. WHO global database on Anemia 
Geneva. World Health Organization. 
2008;21. 

 

© 2023 Umoren et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/98624 

http://creativecommons.org/licenses/by/2.0

