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ABSTRACT

This study was aimed at determining the effects of moringa oleiferia aqueous leaf on phenylhydrazine-induced
anemia and bone marrow toxicity in adult wistar rats. Twenty adult wistar rats weighing between 190 —230g were
used for this study. The animals were obtained and nurtured at the animal house of the Department of Anatomy,
Faculty of Basic Medical Sciences, University of Benin. The animals were randomly divided into four groups of five
animals each. Group A animals served as the control and were given normal marsh feed. Anemia was induced to
animals in groups B, C and D by oral administration of phenylhydrazine for eight (8) days. Animals in group B were
left untreated throughout the duration of the experiment while those in groups C and D were treated with 350 mg/kg
body weight and 700 mg/kg body weight of the Moringa oleifera leaf extract respectively once daily for 28 days.
After the completion of the treatment, the animals were anesthetized and sacrificed to collect blood for
hematological analysis. Bone marrow aspirates were collected from the pelvis of the animals for histological
analyses using hematoxylin and eosin stains. The results showed that phenylhydrazine induced anemia by reducing
red blood cell volume, hemoglobin concentration and mean corpuscular volume. It also induced bone marrow
toxicity by decreasing the cellularity and myelo-erythroid percentage. Aqueous extract of Moringa oleifera leaf
reversed these effects in a dose-dependent manner. In concentration. In conclusion, this study showed that aqueous
extract of Moringa oleifera leaf has dose-dependent reversal capacity against phenylhydrazine bone marrow

toxicity.
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INTRODUCTION

Anemia is a blood disorder that is characterized by
reduction in red cell mass, reduction in hemoglobin in
quantity and quality or both in the blood,' thereby
reducing the oxygen concentration to the tissues and
ultimately affecting cellular metabolism.” It can, thus,
be classified based on the concentration of hemoglobin,
the shape of the red blood cell and size of the red blood
cell.’ It is the commonest nutritional deficiency in the
world affecting about a quarter of the population.’
Anemia can affect our normal day-to-day activities,
response to mild and moderate exercises, responses to
minor or severe injuries, surgeries and other invasive
treatment depending on the onset, degree and duration
of the anaemia.™ The etiology of anemia differs and as
such it can cut across ethnic group and socio-
economic class but those caused by nutritional
deficiency is common in the low socio-economic
class.”Its causes can generally be classified into four

main classes which are reduced production of :

hemoglobin, increased destruction of hemoglobin or
blood loss and splenic pooling.' Its signs, symptoms
and complications depend on the degree of anemia,

onset of the anaemia® and the age of the individual,’
which ranges from pallor, dyspnea, tachycardia,
cardiomegaly, hepatomegaly, anemic heart failure to
renal failure."

Phenylhydrazine (PHZ) is an antipyretic drug which is
normally taken for fever." It has been known to induce
anemia over decades, with subsequent increase in the
numbers of erythrocyte-committed-progenitor-
colony-forming units.” It may also induce vascular
dysfunction and hemodynamic disturbance.” PHZ-
induced anemia had been used as a model for the
evaluation of its influence on some therapeutic
effectiveness;'* as a model of reticulocyte researches or
erythrocyte senescence;"” and as a model for the study
of haematinic effects."””” Subchronic intoxication of

. rats with phenylhydrazine (10 mg/kg body weight/day

for 8 days) results in a marked hemolytic anemia
characterized by decreased red blood cell, hemoglobin
and packed cell volume. "

= Moringa oleiferia is a tree seen in Africa and Asia

continent of the world.” It is a drought resistant wispy
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plant of about 5 meters tall. Its leaves, pods are long
slender and triangular giving it the name “drumstick”
tree.”” Moringa oleiferia is commonly known as “the
tree of life” or “miracle plant” because of its numerous
medicinal properties.”’ Its nutritional and chemical
composition includes vitamins, fatty acids,
polyunsaturated fats, carbohydrates, protein, phenolic
acids, isothiocitrate among others.” A previous study
had shown that Moringa oleiferia increases
hemoglobin concentration in mice.” The plant has also
been found to have antibacterial, antidiuretic,
antioxidant, anticonvulsant, hypoglycemic,
hypolipidemic, hypotensive, mosquito repellant,
sedative properties among others.™

moringa oleiferia aqueous leaf on phenylhydrazine-

induced anemia and bone marrow toxicity in adult - 0 . 4
: hematoxylin and eosin techniques.

wistar rats. A study such as this would be helpful when
applied in cases where hematinics cannot be taken due
to poverty or in patients who cannot take the
conventional hematinics as in cancer patients where the

presence of folic acid aggravates the proliferation of .

25
cancer cells.

MATERIALSAND METHODS
Preparation of leaf extract: Moringa oleifera leaves

were harvested from bush farms around Benin City and
identified at the hebarium in the Department of Plant -

Biology and Biotechnology, Faculty of Life Science,
University of Benin, Benin City, Edo State, Nigeria.
The leaves were dried in shade for seven days and were
later taken to an oven to finally dry and totally remove
the moisture content. After drying, the leaves were
grinded in an electric grinding machine into a powdery
form. The powdered leaves were soaked in distilled
water for 48 hours at room temperature. The mixture
was filtered into conical flask with Watman filter paper.

that was stored in the refrigerator at 4 °C and used for
the experiment. Appropriate concentration of the
extract was then subsequently made by dilution with
distilled water into 350 mg/kg and 700 mg/kg body
weight and administered to the animals. All

Anatomy, School of Basic Medical Sciences,
University of Benin, Benin City, Edo State, Nigeria.

Animals: Twenty adult wistar rats weighing between
190 and 230 g were used for this study. The animals
were obtained and nurtured at the animal house of the
Department of Anatomy, Faculty of Basic Medical
Sciences, University of Benin. The rat cages were made
of wood and wire gauze. Appropriate ventilation and
proper hygiene were ensured. All animals were allowed
free access to feed marsh and water throughout the
duration of the experiment. The weights of the animals
were taken before and after the experiment. The
animals were randomly divided into four groups of five

animals each. Group A animals served as the control
and were given normal marsh feed. Anemia was
induced to animals in groups B, C and D by oral
administration of phenylhydrazine for eight (8) days.

: Animals in group B were left untreated throughout the
: duration of the experiment while those in groups C and
D were treated with 350 mg/kg body weight and 700
- mg/kg body weight of the Moringa oleifera leaf extract
. respectively once daily for 28 days.

. After the completion of the treatment, the animals were
* anesthetized and sacrificed to collect blood from the
- aorta after a central median incision into the thoracic
- cavity and blood samples were subjected to
- hematological analysis.

This study was aimed at determining the effects of collected from the pelvis of the animals and their

Bone marrow aspirates were

smears prepared on glass slides. The slides were
allowed to dry and thereafter, stained using the

Statistical Analysis

. The data analysis was performed for hematological

parameters with statistical package for Social Sciences
software version 16 (SPSS, Chicago, I1). Results were

presented as mean + standard error of mean. The results
- were compared between groups using One-Way
- Analysis of Variance (ANOVA) and when statistically

significant, Post-Hoc was conducted using Least
Square Difference (LSD). Results were considered
statistically significant when Probability was less than
5% (P<0.05).

- RESULTS
- Effect on Hematological Profile
. The result revealed that red blood cell count was

significantly lower (P<0.05) in group B when

. compared with groups A, C and D whereas there was no

significant difference in the red blood cell count of

The filtrate was evaporated at a temperature of 30 °C for © &roup A when compared to groups C and D. More so,

10 hours to produce a greenish-black semi-solid extract ) ;
- (P<0.05) in group B when compared with groups A, C

. and D whereas there was no significant difference in
. the hemoglobin concentration of group A when
* compared to groups C and D. There was significant
: increase in the Mean Corpuscular volume (MCV) in all
preparations were performed at the Department of the expenm.entaI groups (group B, C and D) when
- compared with the control group (group A). There was
. no statistically significant difference (P>0.05) in the
. Mean Corpuscular Hemoglobin (MCH) between the
. control group A and the experimental groups (group B,
* C and D). There was no statistically significant
- difference (P>0.05) in the white blood cell count
- (WBC) between the control group A and the
. experimental groups (group B, C and D).

hemoglobin concentration was significantly lower

. Histological Findings

* Photomicrographs of group A (control group) showed
 normal cellularity, with a myelo-erythroid percentage
- of 30% and above and megakaryocytes. Group B
- (treated with phenylhydrazine only for eight days)

showed markedly decreased cellularity and myelo-

102 Journal of Anatomical Sciences 2016: Vol. 7 No. 1



erythroid percentage of below 30%.
Photomicrographs of group C (treated with -
phenylhydrazine for eight days, followed by oral
administration of 350 mg/kg body of aqueous extractof |
Moringa oleifera for 28 days) showed mildly increased *

Hematinic Properties and Effects of MoringaOleifera Aqueous Leaf Extract

: cellularity. Photomicrographs of group D (treated with

phenylhydrazine for eight days, followed by oral
administration of 350 mg/kg body of aqueous extract of
Moringa oleifera for 28 days) showed moderately

increased cellularity.

Table 1: Some Hematological Parameters of the Experimental Animals

Gmul;:rameters RBC x10/ul HGB (gd) MCYV (fl) MCH (pg) | WBC x10/ul
Group A (n=5) | 7.07+0.43 15.6050.78 | 56.6649.70 | 21.84£1.05 | 9.7342.17
Group B (n=5) | 4.83£0.21% 11.58£0.60% | 96.42+41.77% | 25.2040.30 | 9.76+3.10
Group C (n=5) | 7.10+0.66 16.12+0.18 | 70.0456.41* | 25.08£1.04 | 10.82+1.72
Group D (n=5) | 6.81+0.33 15745050 | 63.0044.81% | 22.98¢0.76 | 10.64+1.70
*=P<(0.05
HISTOLOGICAL FINDINGS

Figure 1: Photomicrographs of the experimental animals.

Plate A (Control group) presented normal histology of bone marrow with normal cellularity composed of bone
spicules 'a', myelo-erythroid cells 'b' and megakaryocyte 'c'. Plate B (phenylhydrazine-induced anemic group)
presented bone marrow with markedly decreased cellularity 'b'. Plate C (anemic rats treated with 350 mg/kg body
weight of Moringa Oleifera) presented mildly increased cellularity. Plate D (anemic rats treated with 700 mg/kg
body weight of Moringa Oleifera) showing moderately increased cellularity. (H&E x 100)
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DISCUSSION

Anaemia remains a public health concern in many
developing countries. About two billion people around
the globe had been estimated to suffer from anemia. In
Africa and South-East Asia, report has also shown that
it accounts for about seven hundred and fifty thousand
deaths a year.”

Anemic capacity of phenylhydrazine had been exposed
ancient researchers as early as the nineteenth
century.””**The present study showed that
phenylhydrazine induces anemia by reducing red blood
cell volume, hemoglobin concentration and mean
corpuscular volume. This is in agreement with

previously reported hematotoxic properties of :

16,29-32

phenylhydrazine. "~ Studies had pointed at oxidative
stress as one of the mechanisms through which
phenylhydrazine induces anemia. Other studies
indicated that phenylhydrazine induces reticulocytosis,
increased osmotic resistance, free plasma hemoglobin,
mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), and
erythropoietin levels, and extramedullar hematopoiesis
in the spleen and liver.”™

Furthermore, the present study shows that
phenylhydrazine induces bone marrow toxicity by
decreasing the cellularity and myelo-erythroid
percentage. Siterborg reported marrow abnormality
following phenylhydrazine-induced hemolysis in
rabbits.” This is a confirmation that the bone marrow

hematopoiesis is one of the target sites for the action of :

phenylhydrazine in addition to other extramedullar
hematopoietic sites.

Moreau et al. studied bone status and bone marrow
erythropoiesis studied in mice with hemolytic anemia
induced by phenylhydrazine (PHZ) or Plasmodium
infection and in bled mice.” Whereas they found no
major alterations in cellularity and erythroid cell
numbers in the bone marrow of bled mice, reduced
bone marrow erythroid precursors and erythroid blast
forming units and reduced concentrations of bone
remodeling markers were recorded in mice with
hemolytic anemia, which also had blunted
osteoclastogenesis, in contrast to its enhancement in
bled mice.”

Moringa Oleifera is a plant that has become very
popular in modern time due to its vast medicinal
properties. Owolabi and Ogunnaike had reported that
leaf extract of Moringa oleifera has positive effects on
some vital organs including the bone marrow.”” Okwari
et al. reported hematologic and hematopoietic effects
of Moringa oleifera leaf on thermooxized palm oil diet
induced toxicity.” The present study confirms this by
showing a dose-dependent reversal action by aqueous
extract of Moringa oleifera leaf against
phenylhydrazine-induced bone marrow toxicity. It also
shows that the extract reversed the reduction in red
blood cell and hemoglobin concentration. This is also
buttressed by the widely-reported antioxidant
properties of Moringa oleifera.” "

CONCLUSION

In conclusion, this study showed that aqueous extract
of Moringa oleifera leaf has dose-dependent reversal
capacity against phenylhydrazine bone marrow
toxicity.Further studies are recommended at
investigating mechanisms through which Moringa
oleifera exert this action on the bone marrow.
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