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ABSTRACT

Objective: To assess the protective role of Nigella sativa in chlorpyrifos- induced changes in
some of the hematological parameters of Wistar albino rats. Study Design: An experimental
Study. Place and Duration of Study: Conducted at the department of Physiology Al-Tibri
Medical College, Isra University Karachi Campus from January 2015 to December 2015.
Methodology: Total Sixty fours rats were taken for this study. The animals were grouped and
sub-grouped on the basis of 3 weeks and 6 weeks of treatment protocol. Control group A1 and A2
were given distilled water only. Group B1 and B2 were given chlorpyrifos 4.2mg/kg. bw; 1/20 LD,,
orally. Animals of Group C1, C2, and D1, D2 were the combination groups and were given
250mg/kg. bw low dose and 500mg/kg. bw high dose of Nigella sativa orally to these chlorpyrifos
—induced rats respectively. After treatment blood samples 5cc were collected from each animal
through cardiac puncture for hematological studies. Results: The results revealed that the
hematological parameters like RBC count, Hb, Hct, MCV, MCH and MCHC all were significantly
reduced in chlorpyrifos- induced group of animals with p-value <0.001 but when compared the
hematological data with low dose 250mg/kg. bw and high dose 500mg/kg. bw of Nigella sativa all
the hematological parameters were significantly increased in Nigella sativa treated groups. More
over when compared the data between chlorpyrifos induced group and low or high dose of
Nigella sativa treated group all the parameters were significantly increased. However when the
results were compared between low and high dose of Nigella sativa, all the parameters were
increased non-significantly in high dose of Nigella sativa treated groups. Conclusion: It is
therefore concluded that Nigella sativa has the beneficial role of possessing antioxidant property
and thus provide beneficial influences in ameliorating the disturbances in hematological
parameters caused by chlorpyrifos —induced toxicity.
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INTRODUCTION

control of health related

issues.’

As pesticides are basically poisonous causing
various health problems in the population even
then they are widely used chemicals in the world
today without knowing their poisonous nature.'
Though some pesticides can be beneficial in
eliminating the pests but on the other hand can
cause serious disturbances in the environment.? It
has also been reported in studies that in some
countries pesticides are commonly used for the

Organophosphorus pesticides which represent
one of the major classes of pesticides growing
importance in pest control because of their rapid
action and less likely accretion in the
environment.”” Frequent exposure of this class of
pesticide causes a major public health issue in
the general population in connection to death,
health care and safe measures from toxicity and
poisoning.’
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Among all the organophosphorus pesticides,
chlorpyrifos is an important class of this group of
pesticide which in chemically and structurally
represented as [0,0—diethyl 0- 3,5, 6 —trichloro - 2-
pyridinol) phosphorothionate] is a broad
spectrum chlorinated organophoshorus group of
pesticides commonly used in domestic
agriculture sectors particularly for pest control
throughout the world.” As far as the mechanism
of action of organophosphorus pesticide is
concerned it binds with cholinesterase enzyme
and inhibits the activity of the enzyme through
irreversible phosphorylation thus causing in the
elevation of the level of acetylcholine and
therefore stimulate the muscarinic and nicotinic
receptors.’ Like other organophosphorus,
chlorpyrifos is an important and well known
acetylcholinesterase (AChE) inhibitor that causes
the accumulation of acetylcholine resulting in the
marked stimulation of postsynaptic receptors
and related sign and symptoms of toxicity and
poisoning.”""* Recent studies reported that other
mechanisms are also involved in the inhibition of
AChE due to the toxicity of chlorpyrifos such as
oxidative stress in this connection.””™ In
considering the adverse effects and toxicity
caused by chlorpyrifos exposure,
phytochemically —based medicine and extracts
are gaining importance to overcome the health
problems and various diseases.”” Among the
most prominent medicinal — based plant having
therapeutic effect is the Nigella sativa which is
commonly called as black cumin and Kalunji
belongs to the family Ranunculaceae. It is an
amazing herb possessing characteristic
medicinal properties frequently used in
traditional medicine.”

As far as the active ingredients of the seed extract
of Nigella sativa is concerned it mainly depends
on quinone constituents consisting of
thymoquinone, dithymoquinone,
thymohydroquinone and thymol.”> Among all,
thymoquinone (TQ) is the most abundant and
active component of the seed oil.” Recent studies

reported that thymoquinone have shown
improvement in the oxidative status through
modulation of oxidative enzymes and immunity.*
In a study it has been reported that Nigella sativa
and its active constituent thymoquinone has a
therapeutic role in the different components of
metabolic syndrome including risk factors
related to cardiovascular problems like
hypertension, dyslipidemia and hyperglycemia.”
In another study it has also been cited that most of
the active ingredients of Nigella sativa particularly
thymoquinone present in the seeds extract has
beneficial effect for treating many illness like
asthma, hypertension, diabetes, bronchitis,
cough, fever, dizziness and gastrointestinal
disturbances.” Protective effect of Nigella Sativa
particularly , thymoquinone as main constituents
were also studied against diazinon and
cardiotoxicity and reproductive toxicity
acetamipril induced in male albino rats.”” *
Therefore, present study aimed to assess the
phytotherapeutic role of Nigella sativa seed
extract on some of the hematological parameters
of rats treated with toxic dose of chlorpyrifos.

MATERIALS AND METHODS 5 Animals

The present study was carried out on locally breed
albino rats of Wistar strain having weight 150180g
were purchased from the animal house of Al-Tibri
Medical College, Isra University Karachi Campus.
Rats were kept in specially designed plastic cages
in a quiet room with free access of water and
cubes of standard rat diet one week before
starting the experimental protocol so that the
animals could adopt the laboratory environment.

Chemicals

All the chemical such as chlorpyrifos 40EC,
ethanol, Nigella sativa seeds, distilled and
de-ionized water were purchased from local
marked for experimental work.

Extraction procedure
Nigella sativa seed extract was prepared
according to the method with slight
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modifications.” Different steps involved in the
extraction procedure include dryness procedure
of Nigella sativa seeds, checking level of dryness
of seeds, sifting of Nigella sativa seed powder,
soxhlation process and storage of extract for
furtheruse.

The seeds of Nigella sativa were purchased from
local market and were cleaned with distilled
water and air dried. The seeds were then grinded
forfine powder using electrical grinder and stored
at 5°c until further use. The fine powder was then
placed in 95% ethanol solution for extraction
process. The extraction process will be done by
using soxhlet apparatus. The mixture obtained
was kept in a glass jar without cover lid at room
temperature overnight for the evaporation of
ethanol. The resultant material after evaporation
will be dissolved in distilled water and the
extracted material obtained will be finally used for
experimental work.

Preparation of Working Solution 6Chlorpyrifos:
4.2mg/kg bw; 1/20'" LD,, was prepared
accordingly.”

Nigella sativa seed extract: 250mg/kg. bw low
dose and 500mg/kg. bw high dose were also
prepared accordingly.”

Experimental protocol

Sixty four (64) rats were assigned for control and
test groups as A, B, C, D and each will be divided
into two sub-groups on the basis of 3 weeks and 6
weeks of treatment.

Group A: Control group

A1:treated with distilled water for 3 weeks

A2: treated with distilled water for 6 weeks

Group B: Chlorpyrifos —treated group

B1: treated with chlorpyrifos 4.2mg/kg. bw for 3
weeks

B2: treated with chlorpyrifos 4.2mg/kg. bw for 6
weeks

Group C: Low dose Nigella sativa treated group
(combination group)

C1: chlorpyrifos + low dose 250mg/kg. bw of
Nigella sativa for 3 weeks

C2: chlorpyrifos + high dose 250mg/kg. bw of
Nigella sativa for 3weeks

Group D: High dose Nigella sativa treated
group (combination group)

D1: chlorpyrifos + high dose 500mg/kg. bw of
Nigella sativa for 3 weeks

D2: chlorpyrifos + high dose 500mg/kg. bw of
Nigella sativa for 6 weeks

The calculated dose of chlorpyrifos was given
orally through feeding tube to all group of animals
for 3 weeks and 6 weeks. In the combination
group Nigella sativa seed extract was given two
hours later to chlorpyrifos —treated rats daily for 3
weeks and 6 weeks respectively.

Sacrification and Collection of blood samples
7Each animal was anesthetized after the end of 3
weeks and 6 weeks of treatment (32 animals were
sacrificed separately). After sacrification blood
sample 5cc through cardiac puncture was
collected in heparinized tube for the investigation
of different blood parameters like red cell count,
hemoglobin, hematocrit, mean corpuscular
volume, mean corpuscular hemoglobin and
mean corpuscular hemoglobin concentrations
using the specified method.”

STATISTICALANALYSIS

The results are presented in the form of mean
standard deviation. The comparison between the
mean of control groups and treated groups was
done using ANOVA SPSS version 21 to find out
the significant differences among the groups. In
case of significant result Turkey—-multiple
comparison post HOC test was applied to check
the pair- wise comparison at 5% level of
significance (95% confidence interval. Cl).

RESULTS

8In the present study the effects of low and high
dose of Nigella sativa seed extract were observed
when administered orally for three and six weeks
of assessment. Data regarding hematological
parameters are presented in the form of mean
SD. The comparison between the control and
treated group of animal i.e., chlorpyrifos — treated
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and low or high dose of Nigella sativa seed extract C2:16.2625 1.90

—treated groups. D2:16.8125 2.39
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Figure 12. Bar chart showing mean MCHC(gm/dl)

DISCUSSION

12The present study is concerned with the toxic
effects of chlorpyrifos which is the most
extensively used organophosphorus pesticide
in the agricultural sector with its prominent
adverse health effects. The present study also
assessed that the exposure of chlorpyrifos
showed marked disturbances in some of the
hematological parameters of albino rats. It has
also been reported in many studies that
hematological assessmenttools are used for the
diagnosis of different types of iliness and health
issues that are caused by the frequent use of
some of the industrial compounds and
chemicals.”™ Chlorpyrifos which is one of the
important class of organophosphorus pesticide
when given orally in a dose of 4.2mg/kg.bw;
1/20" of LD,, to the albino rats, adverse effects
have been noticed particularly in the
disturbances of hematological parameters.””
The toxic effects of chlorpyrifos was also noticed
by some of the researchers who reported that
administration of chlorpyrifos disturbs the
various body's functional system including the
hemopoietic system.** These findings are in
agreement with the results of our study.

However recent data of the present study
revealed that exposure of chlorpyrifos lowers
the levels of red cell count, hemoglobin and
hematocrit in the chlorpyrifos treated groups of
animals. This might be happened due to the

repeated or frequent administration of
chlorpyrifos in the animal causing reduction in
the red cell count thus resulting in anemia
which may occur either by the impaired
production of red cells or increased destruction
of red cells. The same findings were also noticed
by some researchers in many studies where it
has been reported that continuous exposure of
chlorpyrifos causes destruction of red cells."
Significant reduction of red cell count,
hemoglobin and hematocrit was also noted
during three and six weeks of treatment in rats
due to the exposure of diazinon which is also an
important class of organophosphorus
pesticide.” Thisisalmostin line with the present
study where animals were treated with
chlorpyrifos instead of diazinon. This
inconsistent finding might be due to the nature
of chemical compound.”

The results of some studies showed that when
the animals were treated with diazinon or
aluminum, reduction in hematological
parameters were noted but when Nigella sativa
was given to these animals for 3 weeks and six
weeks extensive protective effects were seen.”**
The result of these studies confirm the findings
of the present study that when Nigella sativa was
given in a dose of 250mg/kg. bw and 500mg/kg.
bw orally protective effects were also seen but
not markedly. A recent report however explained
that thymoquinone is considered to be the most
active ingredient of Nigella sativa because of
having phytotherapeutic role.**?**°
CONCLUSION 14The present study concludes
that Nigella sativa seed extract exerts
antioxidant effect against chlorpyrifos - induced
hemopoietic changes but treatment with Nigella
sativa seed oil minimizes the changes in
hematological parameters partly due to having
antioxidant property and partly by increasing
the immune system due to having
thymoquinone which is the most
pharmacologically active ingredient of the
extractoroil.
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