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Abstract
The current study is planned to evaluate the impact of Nigella sativa (NS) and Eurycoma longifolia (EL) have both been
shown to promote hematopoiesis in laboratory animals. However, the combination of the two in preventing lead acetate (LA)
induced hemato-toxicity is yet to be reported. In this study, 30 male Sprague Dawley rats were divided into 5 groups of 6 rats
each as following; group one (negative control), group two (20 mg/kg lead acetate; positive control), group three (NS 300
mg/kg + LA 20 mg/kg), group four (EL 500 mg/kg + LA 20 mg/kg) and finally group five (EL 500 mg/kg + LA 20 mg/kg +
NS 200 mg/kg). All these were administered for a period of a month on a daily basis. Then the samples of the serum and blood
were collected from the rats after being euthanized for complete blood count and biochemistry analysis. The red blood cell
count, hemoglobin and packed cell volume were all lower (p<0.05) in the positive control (PC) group. Total white blood cell
count, band and segmented neutrophil counts, lymphocyte, monocyte and eosinophil counts were all greater (p<0.05) in the
PC group in comparing with the negative control and treatment groups. The serum concentrations of aspartate transaminase,
alanine transaminase, alkaline phosphatase, cholesterol, creatinine, and urea were all greater (p<0.05) in the PC group in
comparing with the other groups. To sum up, the preventive impact of Eurycoma longifolia and Nigella sativa administration

was shown in this study against the modifications in the alterations of hemato-biochemical that are resulted from LA.
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Introduction

Years ago, human beings used medicinal plants for
treating diseases. Medicinal herbs can be defined as the
plants that are used to treat or prevent diseases by changing
the pathological and physiological events. Lately, the trend to
use medicinal herbs has been increased comparing with the
use of chemical drugs (Kooti et al., 2016).

Nigella sativa (NS) also known as (black seed) it is one
of the most common popular medicinal herbs in many parts
of the worldwide. It was used as folk medicine in the world
to treat a variety of diseases (Assi et al., 2016). The plant is
national to North Africa, Southern Europe, and Southwest
Asia. It is also cultured in many Mediterranean and Middle
Eastern countries such as Iran, Pakistan, India, Saudi Arabia,
Syria and Turkey (Mazaheri et al., 2019). N. sativa belongs
to the botanical family Ranunculaceae (Salem, 2005). Nigella
sativa has been several active components isolated from its

seed as well as its oil contains thymoquinone,
thymohydroquinone, dithymoquinone, thymol, carvacrol,
nigellimine-N-oxide, nigellicine, nigellidine, and alpha-

hederin. The medicinal properties of N. sativa and its oil
components had been investigated by studies conducted in
vitro and in vivo on human and laboratory animals that have
a broad range uses in pharmacology field (Aljabre et al,
2015). From other known medicinal plants are Eurycoma
longifolia (EL), it is classified under Simaroubaceae plants
family that is broadly recognized as “Tongkat Ali” in
Malaysia. The roots of this plant are well known as a popular
traditional medication for fever after birth, boil, ulcer wound
and also acts as energy booster among men (Balan er al,
2018). There are a lot of medical uses of this plant reported

by researchers from which its extract increases the luteinizing
hormone production activity (Pratomo, 2017).

Eurycoma longifolia is also well known for treating
diseases and attractive health, mainly sexual health cases
between men. Owing to the tremendous health benefits of
Eurycoma longifolia its demand highly increased and its
preparations now broadly exist in the health-food market in
the form of raw crude powder (George et al, 2018). The
ability of Nigella saliva seeds and Eurycoma longifolia
against lead acetate toxicity have wide range in medical and
pharmaceutical fields (Ali er al., 2017). The existence of
toxic compounds in food products become has worldwide
problems, where the most important sources for the toxic
compound for men human is food from plant cereals
(Winiarska, 2018).

Lead is considering as from the most harmful and
cumulative environmental pollutants that have an influence
on all biological systems through exposure to air, water, and
food sources (Patra et al., 2011). The free reactive radical's
created by the heavy metals, including lead, lead to damaging
the cell structures, together with DNA and cell membrane
(Kosnett, 2006). The enzymes that aid in the vitamin D
synthesis and contain the integrity of the cell membrane also
affected by lead interferes.

The fragility of red blood cell will be increased due to
disrupts of the cell membrane caused by lead and this will
lead to anemia (White et al., 2007). Many changes in the
biochemical, physiological and morphological functionality
have been associated with the toxicity of heavy metals
including Lead for example; hematological disorders and
dysfunction of the liver (Alwaleedi, 2016). The digestive
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tract, respiratory tract, and skin are the main routes to enter
the Lead into the human body, where part of it is absorbed
into the blood and part of it is bind with red blood cells, and
the residual stay in plasma to be spread to other tissues
(Stowe et al., 1973). Nigella saliva had positive effects
against the toxicity of LA as reported (Assi et al., 2016).

Materials and Methods

Preparation of Nigella sativa, Lead acetate and Eurycoma
longifolia solutions

With the purpose of getting the powder (Nigella sativa)
the black seeds that is soluble in the water, the seeds should
be collected, cleaned. To obtain a powder of (Nigella sativa)
that can dissolve in water, the seeds were taken, cleaned with
water, and grounded with an electric grinder (Model
HGB2WTS3, U.S.A., National Blender 8011S) for ten
minutes. After that, suspension of the powder of Nigella
sativa is applied with a 30 g/L. concentration and is prepared
for the present study. Lead acetate body weight with a 30
G/L concentration (Oxford Lab. Co., India) is thawed in
distilled water and applied to the rats, while Eurycoma
longifolia with a 500 mg/kg concentration is thawed in
distilled water and orally administered to the rats, all that was
done by using a gavage tube.

Ethical Statement

Permission from The Institutional Animal Care and Use
Committee (IACUC) has been gained for this study to use the
animal experimental protocols with a reference number:
UPM/IACUC/AUP-R047/2015, depending on the criteria of
how to use laboratory animals carefully.

Animal grouping and Treatment

A number of 30 Sprague Dawley rats were separated
into five groups. For keeping hygiene, the bedding was
weekly changed. For acclimatization purposes, the animals
were kept for 15 days before the study commenced. Group
one (NC) was set as the negative control and has been given
distilled water. Group two was set as the positive control, and
Lead acetate 20 mg/kg/ per day was orally given for a period
of 30 days’ control (Dorostghoal et al., 2011). 300 mg/kg of
the black seeds and 20 mg/kg of LA were orally given to
group 3 (T1) on a daily basis for a period of one month
(Saheb et al., 2016). 500 mg/kg of Eurycoma longifolia and
20 mg/kg of LA were orally administered to group 4 (T2) on
daily basis for a period of 30 days (Zanoli et al., 2009). 20
mg/kg of LA, 500 mg/kg of Eurycoma longifolia and 300
mg/kg of the black seeds were all orally given to group 5
(T3) for one month on daily basis.

Measurement of Body Weight

The body weight of each animal was recorded every
week throughout the experimental period.

Measurement of Testicular Weight: Body Weight Ratio

At the end of 30 days of the experimental period for the
experiment, the animals were weighed by using digital
weighing balance and anesthetized using an intramuscular
(IM) injection of ketamine at a dose of 75-100 mg/kg BW
and xylazine at 10 mg/kg BW (Paul, 2011). The testicles

were removed and weighed. The testicle weight: body weight
ratio was determined.

Testicular weight to body weight ratio was calculated as
in the following equation = Testicular weight (g)/body
weight (g) ratio = wt. of testes (g)/wt. of animal (g) x 100.

Sample Collection for Hematology and Biochemistry

Blood samples were obtained through cardiac puncture
from 6 animals per group on day 30 (Weisbroth et al., 2013),
after anesthesia with ketamine at 75— 100mg /kg body weight
and xylazine 10 mg /kg body weight (Paul, 2011). Blood was
collected in EDTA tubes, while plasma was obtained by
centrifugation of whole blood at 2,500 rpm for 10 minutes
(Hettich, Germany) as earlier described (Assi et al., 2017).

Evaluation of Hematological Parameters

Whole blood was used for estimation of hemoglobin
(Hb) content (Sahli’s hemoglobin meter), total WBC, RBC,
and platelet count using the Automatic Cell Counter (CELL-
DYN 3700, U.S.A.) at the Hematology Laboratory, Faculty
of Veterinary Medicine, Universiti Putra Malaysia.
Evaluation of differential leucocyte count (neutrophils,
eosinophils, basophils, lymphocytes, and monocytes) on
Leishman’s stained slides. Packed cell volume (PCV) was
determined by micro hematocrit method (Ghai, 2012).

Evaluation of Biochemical Parameters

Whole blood, which was collected in a non-heparinized
tube and left undisturbed at room temperature for a few
minutes to clot was centrifuged at 10000 rpm for 10 min. At
the end of the centrifugation, two layers of serum and clotted
cells result. The upper layer (serum) was then separated by
automatic pipette. The separated serum was used for
evaluation of enzymes specific for liver function (alanine
transaminase, aspartate transaminase, alkaline phosphatase
gamma glutamyl transferase), Kidney functions (urea and
creatinine), and Cholesterol using an automated chemistry
analyzer (Siemens, USA).

Statistical analysis

The collected data was analyzed by using (ANOVA)
one-way analysis of variance accompanied by the test of
Tukey multiple comparison pos hoc. The spermiogram was
the source of these data, and they were examined by using
Graph Pad Prism 6.0 and briefed as mean + S.E.

Results and Discussion

There were lower significant in the body weights of rats
in the PC and there were significantly higher in the
treatments and control groups throughout the experimental
period (Figure 1). The body weight is very influenced by the
harmful lead acetate effects and this significantly increases
with the rise in its dose. However, at day 30 the testicular
body weight ratio (TBWR) was lower in the PC and higher
(p<0.05) in the treatments and control group. Although the
food amounts that are given to animals have not exchanged
these finding in accordance with previous studies results
(Seddik et al., 2010). The decrease of body weight in rat’s
cause by lead induced toxicity was being observed (Teijon et
al., 2000).
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Fig. 1: Body weight of rats throughout the study period (A) and testicular body weight ratio (B) of rats administered Lead
acetate, Nigella sativa and Eurycoma longifolia treatments.

The results of this study indicate that there was a significant
increase (P< 0.05) in the enzyme activity of AST and ALT in
positive control as illustrated in figure (2- a, b, ¢ and d)
respectively. To investigate the liver function and the effect
of lead acetate on these enzymes (AST and ALT) were
assessed and their activities used as indicators. The high
activity of each enzyme paralleled with the rise in the doses
of lead acetate, where the stimulation of these enzymes by
increasing the dose may be lead to damage of the cell

membrane or become high permeability of liver cells. These
outcomes correspond with previous studies that reported an
increase in AST and ALT levels after management with lead
caused by acute hepatitis, jaundice, and liver cirrhosis (Patil
et al, 2007). The results showed high increase in the
concentration of GGT enzyme in the positive group by
increasing the dose of lead acetate in comparison of treated
groups which appeared the activity of Nigella saliva and
Eurycoma longifolia against lead acetate toxicity.
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Fig. 2: Graph of serum biochemical parameters showing differences in (A) AST, (B) ALT, (C) ALP
and (D) GGT in rats after applying Eurycoma longifolia, Lead acetate and N. sativa.
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The present results indicated to the serum lipids (triglyceride
and cholesterol) were significantly increased (P< 0.05) in the
positive control (lead acetate) this in agreement with previous
studies also conducted on lab animals (Abdou and Hassan.

(3-A and B). The total bilirubin concentration was varied
between treated groups and positive control, where it was
reverse to other parameters where it found to be increased in
(Tong. Ali and NS) groups in comparison to the positive

2014). On the other hand, there is appeared decreasing in  control (lead acetate) as shown in figure (3-C).
groups treated with (Tong. Ali and NS), as shown in figure
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Fig. 3 : Graph of serum biochemical parameters showing differences in (A) Cholesterol, (B) Triglyceride
and (C) total bilirubin in rats after applying Lead acetate, Eurycoma longifolia and N. sativa.

The kidney functions are also assessed by
estimating the creatinine and urea concentration for the
purpose of confirming the working status of the rats’ kidney
in case of lead toxicity compared with the healthy rats and
what ambit the influence of Tong. Ali and NS on lead
toxicity. The serum levels of urea and creatinine were all

significantly elevated in the PC and lower in the control and
treatment groups (Figure 4). These results similar to other
results used lead acetate as toxic material which affected
kidney functions (Alwaleedi. 2016 and Abdou and Hassan.
2014).
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Fig. 4: Graph of serum biochemical parameters showing differences in (A) Urea and
(B) Creatinine in rats after applying Lead acetate, Eurycoma longifolia and N. sativa.
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Fig. 5: Graph of hematological parameters showing differences in (A) RBC, (B) hemoglobin, (C) PCV, (D) WBC,
(E) band neutrophil, (F) segmented neutrophil, (G) lymphocyte, (H) monocyte, (I) Eosinophil and
(J) Thrombocyte in rats after applying Lead acetate, Eurycoma longifolia and N. sativa.
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The red blood cell count was lower in the PC and
comparable between the control group and the other groups.
The concentration of hemoglobin in the PC was also lower,
and higher (p<0.05) in both NS, TA, Mix and control. The
PCV was lower in the PC and higher (p< 0.05) in all other
groups.

The total WBC count was higher in the PC, and in the
treatment and control groups was lower. However, band
neutrophil and lymphocyte counts were also higher in the PC
but much lower in the treatments group once compared to the
control group. Segmented neutrophil was higher in PC
comparing with treatments group, and monocyte counts in
the PC were much greater comparing with other groups. On
the other hand, the count of Eosinophil in the PC was greater
(p<0.05), while lower in the control and treatment groups.
The count of thrombocyte in the PC was greater, while in
other treatment groups, it was lower (Figure 5). On the other
hand, with increasing the dose of lead acetate will lead to a
significant increase in WBCs and their types at positive
control. These changes in hematological parameters may be
due to the toxicity of lead on the metabolism of cell or
interaction of lead with several reactions for example;
enzymatic activities inhibition like dehydratases of levulinic
amino acid, that act as key roles at heme synthesis and
calcium as being a secondary mediator (Klaassen and
Amdur. 2013), and other enzymes of erythrocyte, such as,
GA3PD and G6PD (Calderén et al, 1993). The permanent
exposure of the animals to lead may harmfully affect the
heme synthesis in the body due to the inhibition of enzymes
in cell cytoplasm and mitochondria, also one of lead acetate
effects is the conversion of copro-porphyrin III into proto-
porphyrin IX resulting in limitation of erythrocyte life span
and a reduction in the Hb production (Alwaleedi. 2016). The
important full in hematological indices referred to the lead
acetate binding to RBCs membrane and increases the
fragility and finally cell destruction (Rous and Jelinek. 2000).
The toxicity of lead also affected significantly on leukocytes
count especially lymphocytes and monocytes, this may be
due to the direct effect of lead on lymphoid organs especially
on vital production sites in these organs, were reported that
the lead induces the inflammation and thereby increase in
WBCs count. The Platelet count also significantly increases
in the positive control (lead acetate) as compared with other
treated groups as shown in figure (5-J).

Conclusion

In this study, the lead acetates effects which is one of
more hazardous heavy metals was studied by using the
biochemical and hematological tests where these tests
showed the high toxicity risk of lead on the other hand the
study concluded the positive effect of Nigella sativa and
Eurycoma longifolia.
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