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STRACT
ckground: Nigella sativa seeds have
en used as a traditional medicine for
P treatment of a variety of illnesses
luding parasitic diseases. The study
ed to investigate the suppressive,
ative and prophylactic effects of
gella sativa seeds against
hsmodium berghei infection in mice.
bthods: Oral doses of ethanolic seed
racts (100, 200 and 400 mg/kg) of .
iva, were screened using the four-
y suppressive, curative and
bphylaxis assays, for their anti-
hlarial properties against
smodium berghei (NKB5) infection
ice.
sults: Oral treatment of the seed
ract showed suppressive activity in
groups of mice with the highest
ppressive effect recorded at the 100
kg dose of the extract and also for
ative activity 100 mg/kg dose of the
ract showed the highest curative
pct which significantly (p <0.05)
reased the parasitaemia of the
pcted mice. On the other hand, for
phylactic effect, the extract showed
Hose dependent protective effect
h the highest effect at the dose of
D mg/kg.
clusion: The results of this study
firmed the usage of this plant in

Northern Nigeria folklore medicine as
an anti-malaria remedy.

Keywords: Nigella sativa, Plasmodium
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INTRODUCTION

Malaria, one of the six most important
parasitic diseases of man, is an
infectious disease that is wide spread
and endemic in tropical and
subtropical regions of the world'. Itis a
major public health problem in sub-
Saharan Africa, where over 85 - 90% of
all global burden of malaria exists with
up to 60% of all outpatient visits in
areas with high malaria transmission
and 30 -50% of all hospital admissions
are attributed to malaria’. The disease
kills 1.1 million people worldwide each
year. Approximately 1 million of these
deathsare in Africa’. /. & =
The global strategy fof matarta ma
focuses on case management through
provision of drugs capable of reducing
or eliminating the parasites, and
consequently reducing the morbidity
and mortality of malaria™.

Drug resistant Plasmodium falciparum
and the emergence of insecticide
resistant Anopheles mosquitoes not
only cause the spread of malaria to
new areas but also its re-emergence in
areas, where it had previously been

been eradicated”.

eradicated’. This has prompted
research towards the discovery and
development of new, safe and
affordable anti-malarial drugs.

In this respect, plant resources are
potential targets for research and
development of alternative malarials,
with novel modes of action®. Although
up to 80% of the African population
uses traditional medicine especially
plant remedies for the management of
diseases including malaria, plants are
not yet fully explored’. Furthermore, as
anti-malarial drug resistance has
become one of the greatest challenges
against malaria control, drug-
resistance to Chloroquine and quinine
was responsibie in the spread of
malaria to new areas and recurrence of
malaria in areas where the disease had

ince has also played an
: ke in the occurrence and
severity of epidemics in some parts of
the world. Population migration has
introduced resistant parasites to areas
previously free of drug resistance’.
Moreover, reports also showed that
more than 5% of 65 isolates of the
parasite from South East Asia are
resistant to artemisinin and
artesunate”

Due to the increasing incidences of
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resistance to anti-malarial agents there
is a need to develop maore effective
new anti-malarial drugs” that are
inexpensive, routinely available to
people especially those in the
developing countries and the curative
course must be short".

The Nigella sativa (Ranunculaceae)
commonly known as karayal, black
cumin, and black seed is an annual
flowering herbaceous plant native to
southeast Asia but has been cultivated
in other parts of the world including
Africa. N. sativa seeds have a great
medicinal importance and known to
include many medicinal properties
particularly in Greco-Arab/Unani-Tibb
and Ayurveda system of medicine'.
Black seed (Nigella sativa) is
considered to be one of the greatest
healing herbs of all times. This herb has
been used for millennia to strengthen
the immune system, cleanse the body,
purify the blood, protect against
irritants and support healthy longevity.
Long forgotten this herb is now
enjoying a positive and welcomed
come-back. The seeds have been
reported to exhibit many
pharmacological effects including anti-
parasitic anti-helminthes'”’,
anticestodal” and anti-schistosomal,
anti-bacterial”, anti-fungal®, anti-
viral'®, anti-oxidant®, anti-
inflammatory” activities and have
been shown to enhance the T cell
mediated immune response”.

In spite of the large number of

pharmacological studies carried out

world wide on N.sativa seeds, thereis a
need to investigate the anti-malarial
activity of N. sativa of Nigerian origin.
The aims of using this plant extract in
relation to malarial infections are:

To prevent and treat clinical attacks of
malaria

To completely clear the parasite from
the patient's circulation. -

To reduce the human reservoir of

infection thatis, cut down transmission
of parasites to mosquito.

These are achieved by attacking the
parasite at its various stages of life
cycle in the human host. A study was
conducted in Malaysia to check the
suppressive effect of N. sativo seed
extract on Plasmodium berghei
parasite™.

This study aimed to ascertain the
suppressive, curative and prophylactic
effects of Nigella sativa seeds that are
produced and used here in Northern
Nigeria.

MATERIALS AND METHODS

Reagents and Chemicals:

Nigella sativa extract, tween 80,
normal saline (Dana pharmaceuticals),
chloroquine (Emzor pharmaceuticals),
phosphate buffer saline (PBS) and
distilled water.

Plant raw materials

Nigella sativa fresh/dry seeds were
purchased from an herbal shap in
Maiduguri, Nigeria and the seeds were
authenticated by Mr. T.I. Adeleke of
Department of Pharmacognosy,
Faculty of Pharmacy, University of
Lagos

Preparation of extract

The seeds were dried and crushed in a
mortar with a pestle into coarse
powder. Four hundred grams of the
powder was extracted by soaking it in
ethanolfor48 hours (95% v/w).

The extract was filtered and the solvent
was evaporated in vacuum with a
rotatory evaporator that yielded a
blackish-brown concentrate. This was
keptat4°C.

Malaria parasite

The malaria parasite used in this
research work was the Plasmodium
berghei (NK65) parasite which was
obtained from Nigerian Institute of
Medical Research, Yaba, Lagos. Blood
was collected from a donor-infected
mouse by cardiac puncture. 10 ml of
PBS was diluted with 0.2 ml of the

whole blood.

Experimental Animals

Eighty albino mice weighing betweer
18-20g, obtained from the Laboratory
Animal Centre, College of Medicine
University of Lagos, Idi-Araba, Lagos:
Nigeria were used for this study.

The animals were fed with standard
pelleted diet (Raf feeds, Akute, Lagos,
Nigeria) and clean drinking water. The
animals were caged in groups of five
and kept in the animal house
laboratory, following the guidelines for
care and use of laboratory animals in
biomedical research™.

Models for antimalarial activity

The models employed included
suppressive test’”, curative and
prophylatictest.

Suppressive test

The Peter's 4-day suppressive test
against chloroguine sensitive P
berghei (NK65) infection in mice was
employed” Twenty five animals were
used in this model, each consisting of
five animals in each group treated
orally as follows. Paositive control given
25 mg/kg body weight chlorogquine.
Negative control distilled water 10
ml/kg. The other groups were given
extract orally using the following doses
respectively: 100, 200, 400 mg/kg.

The mice were inoculated with 0.1 ml
of the diluted donor blood (containing
approximately 1 x 10° P berghei
parasitised erythrocytes)
intraperitoneally. After one hour, the
mice were given distilled water,
chloroguine and extract as stated
above. ,

Treatment was continued for the next
three days, (D0-D3) and on the fifth day
(D4), thin blood smears were made,
fixed and stained with 10% Giemsa's
stain and rinsed off after 10 mins. The
slides were viewed with a microscope
using the oil immersion lens at the
magnification of x100. The level of
parasiteamia was determined by
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counting the number of parasitized red
blood cells over total red blood cells
x100. The average percent suppression
of parasiteamia was calculated. Data
obtained from the experimental mice
were analyzed statistically to indicate
significant levels between groups.
Curative test

Evaluation of the curative potential of
Nigello sativa extract was carried out
according to the method described by
Ryley and Peters™, Twenty five mice
were used in this model, each
censisting of five animals in each
group treated orally as follows. The
positive control which was treated
with 25 mg/kg body weight of
chloroquine The negative control was
given distilled water. The other
groups were treated with the
ethanolic extract of doses 100, 200,
400 mg/kg of the Nigelia sativa.

The mice were inoculated with P
berghei (NK65) parasite as earlier
described intraperitoneally and 72
nours post inoculation, the mice were

given chloroguine, ethanolic extract
and distilled water accordingly for the
next four days. The blood smears
(thick and thin film) were collected
daily, fixed with methanol and stained
with 10% Giemsa stain. The level of
parasitaemia was also determined.
Prophylatic test

Evaluation of the prophylactic
potential of M. sativa ethanolic
extract was carried out according to
the method of Peters™. Twenty five
animals were used in this model, each
consisting of five animals in each
group treated orally as follows. The
positive control was treated with 25
mg/kg body weight chloroguine.
Negative control with distilled water
and the other groups with doses 100,
200, 400 mg/kg of the Nigelia sativa
ethanolic extract. g

Inthis particular model, the drugs were
given for four days and on the fifth day,
the animals were inoculated with the £
berghei (NK65) parasite. Each animal
was inoculated with 0.1 ml of the

diluted donor blood intraperitoneally.
On the third day, post infection (Day 8)
blood smears were prepared to
determine the level of parasiteamia in
the mice. This was repeated two days
later (Day 10).

Statistical analysis

The results were expressed as mean +
S.D; the data were analyzed using one
way analysis of variance (ANOVA).
Level of significance was taken as P <
0.05. All statistical calculations were
performed using SPSS software (SPSS
Inc., Chicago, IL).

RESULTS

Suppressive Test

The suppressive activity of different
doses of the ethanolic extract of
Nigelfla sativa administered orally are
summarized in Tablel. The ethanolic
extract showed suppressive activities
in all groups of mice with the highest
value noted at 100 mg/kg dose of the
N. sativa extract (69.62 %
suppression), followed by 200 mg/kg
and 400 mg/kg with 55.25%
suppression and 53.39% respectively.

Table 1: Anti-malarial screening of the ethanolic extract of N.sativa seeds treated orally against
P. berghei (NK 65) in mice for suppressive test,

Extracts

Dose (mg/kg)

T

4.13+1.70

*Significantly different from the saline control group (P < 0.05)
tResults are expressed as mean count +5.D. (n = 5)

urative Test

Mean Parasitemia
+S.D.t

Average
Suppression %

he ethanolic extract considerably decreased the level of parasitaemia in all groups of mice with the highest efficacy recorded
t100 mg/kg dose of the N. sativa extract, followed by 200 mg/kg and 400 mg/kg respectively.
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Table 2: Anti-malarial screening of the ethanolic extracts of N.sativa seeds in P. berghei
(NK65) infected mice treated orally (curative test).

Extracts Dose DAY 3

(mg/kg) Mean

*5.D.t

DAY 4 DAY 5 DAY 6 DAY 7
Mean Mean Mean Mean
Parasitemia Parasitemia parasitemiat parasitemiat parasite
+S.D.T S.D.T S.D.T miat
S.D.T

| 238$249 2221178 2.

R 201137 3901143 30m:3p g f12e118

*Stgmﬁcantlv different from the saline control group (P < 0.05)

TResults are expressed as mean count £ S.D. (n=5)
Prophylactic Test
The extract showed prophylactic activity in the three groups of mice with the highest value noted at the 400 mg/kg dose of
the N. sativa extract, followed by 200 mg/kg and 100 mg/kg respectively.

Table 3: Anti-malarial screening of the ethanol extracts of N.sativa seeds treated orally against Plasmodium beighei -

(NK65)in mice for prophylaxis test.

DAY 8 DAY 10
Extracts Dose Mean Average Mean Average i
(mg/kg) Parasitemia prophylaxis Parasitemia prophylaxis 4
+5.D.t % +S.D.t %

200

.2mL

-ve Control

'S(gnlﬁcantly dlfferent from the saline control group (P < 0.05)
FResults are expressed as mean count + S.D. (n = 5)

DISCUSSION
The anti-malarial activities exhibited
by the ethanolic extract of N.sativa
were perhaps due to the possible
presence of active compounds. The 4-
day suppressive test is a standard test
commonly used for anti-malarial
screening and the determination of
: mentagemlﬂblﬁ’mof parasitaemia.
A mean group para:

|
|
t

."L"{h’ e .
- &g T ¥

‘ 2_84 +1. 46* 59.60 1134088 66.60

' 429 10.95 oo.o . 420+1.17

E LT
B AR TS -

.. control animals usually indicate that considerable degree of suppression

the test material is active in standard but not as high as 100 mg/kg when
screening studies’. The results given ora!lvTha- : '
obtained from this study showed hlghestsr.tp ©55i0)
significant decrease in parasitaemia of - -

P. berghei (NK65)infected mlce treated; 3
wrth the ethanoiic seed xtract of N.

ar: mia level of nec
Wﬂmnmwﬁt&moﬂhetreateda
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surative test but did not show if the
olant extract will completely eliminate
the parasite or not as the curative test
was not carried out for more than eight
days’

The limitation to this test result was
that the curative test was not
completely done. If the test was
completely done, this would have
shown if the plant extract showed
complete curative results like the
standard drug (chloroquine) which had
already cleared the parasite from day
3.

When a standard antimalarial drug is
used in mice infected with NK65, it
suppresses parasitaemia to non-
detectable levels”™, just like the effect
of chloroguine in this study. The
observed antimalarial activity is
consistent with the traditional use of
the plant as herbal medication against
malaria in Nigeria. The extract exerted
significant effect in mice treated with
100, 200 and 400 mg/kg body weight
and also in prophylaxis.100 mg/kg gave
the highest value in both suppressive
and curative tests while 400 mg/kg
gave the highest value for prophylaxis.
This may be due to the longer time it
would take for the highest dose of
extract to clear from the system
compared to alower dose.

The extract of N.sativa seeds contained
different classes of alkaloids™ that
were believed to block protein
synthesis in Plasmodium falciparum.
N.sativa seeds also contain phenolic
compounds”. These molecules are
well known for their diverse
physiological properties, including
among others, anti-carcinogenic,anti-
inflammatory and anti-parasitic’.
Other works have shown that N.sativa
seeds have possessed potential
mmunomodulatory effects”, which as
1 consequence might give someimpact
an the host-parasite inter-
elationship”.

The anti-malarial activities of N.sativa
seed extracts observed in this study
could have resulted from a single or
combined action of these mechanisms,
However, the active responsible
principles are yet to be identified,
which need further studiesto elucidate
the anti-malarial mechanism of their
action.
CONCLUSION
The results of this study justify and
confirm the usage of this seed in the
North Eastern Nigerian folk medicine
as a suppressive antimalarial remedy.
The seed possesses a significant
suppressive, curative and prophylactic
activity. However, more work is still to
be done on the curative test and
prophylaxis test to confirm its
usefulnessin anti-malaria remedy.
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