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ABSTRACT

The immune system is closely related to leukocytes. Leukocytes are part of the
immune system which have an important role in every disease-causing agent. One of
the efforts that can be made to increase the immune response is to provide an
immunomodulator, a substance that can improve the immune system by means of
stimulation (immunostimulants). Black cumin is able to stimulate bone marrow and
immune cells and is able to protect normal cells from damage by disease agents, an
increase in the total number of blood cells and their differentiation. The purpose of
this study was to determine the effect of giving black cumin oil extract on leukocyte
levels in male mice. This type of research is experimental, to see the levels of
leukocytes, after being treated with doses of 150 mg/kgBB, 300 mg/kgBB and 600
mg/kgBB for 21 days. The data obtained were then analyzed statistically using the
ANOVA test. The results obtained by the total number of leukocytes on day 7, day 14
and 21 showed a significant difference (p <0.05) for each treatment group. The use of
black seed oil extract is very effective for boosting the immune system or
immunostimulating. The benefit of this research is that it can provide information to
the public that black cumin oil extract can be used as an alternative in increasing the
body's immune system.
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INTRODUCTION

The immune system is a system
consisting of several types of cells that
are fixed and attached to tissues or that
are able to move (mobile) and interact in
lymph networks that are spread
throughout the body (Sudiono, 2014). An
immune system that works well can
protect the body well too. One of the
efforts that can be made to increase the
immune response 1is to provide an
immunomodulator, a substance that can
improve the immune system by
stimulating  (immunostimulating)  or
suppressing / normalizing abnormal
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immune reactions (immunosuppressants)
(Alkandahri et al., 2018).

The immune system (immune)
deals with leukocytes. Leukocytes are
part of the immune system that have an
important role in every disease-causing
agent. The main function of leukocytes is
to destroy infectious and toxic materials
through the phagocytosis process and
form antibodies (Lubis et al., 2016).

The increase in the number of
leukocyte cells is a response in the form
of protection against the presence of
foreign  cells, including bacterial
infections that enter the body. Leukocytes
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are included in the nonspecific immune
system which is the front line of defense
that is ready to function when foreign
objects or microbes enter the body and
can provide an immediate response
(Sudiono, 2014).

Immunomodulatory  substances
can come from natural and synthetic
materials. One of the natural ingredients
that have been researched and can be
used as an immunomodulator is black
cumin (Nigella sativa). Black cumin is
able to stimulate bone marrow and
immune cells and is able to protect
normal cells from damage by disease
agents, an increase in the total number of
blood cells and their differentiation
(Marlinda, 2015).

The content of black cumin is
proven to be able to strengthen and
stabilize the body's immune system by
increasing the ratio between T-helper and
T-suppressor cells by 55% with an
average attainment of natural killer cell
activity by 30%. Black cumin is able to
stimulate bone marrow and immune cells,
protect normal cells from cell damage by
viruses, destroy tumor cells and increase
the number of antibodies produced by B-
cells (Akrom et al., 2015). Based on the
above studies, the researcher intends to
test the  effectiveness of  the
Immunostimulant  Extract of Black
Cumin Oil (Nigella sativa) in male mice
(Mus muscullus).

The purpose of this study was to
determine the effect of giving black
cumin oil extract (Nigella sativa) on
leukocyte levels in male mice (Mus
muscullus). The benefits of this research
are that it can provide information to the
public that black cumin oil extract can be
used as an alternative in increasing the
body's immune system.

MATERIAL AND METHOD

This type of research is
experimental.  This  research  was

p-ISSN 1829 586X
SEETS o-/SSN 2581-0170

conducted in September-October 2020 at
the Hematology Laboratory of the
Muhammadiyah Palembang Institute of
Health and Technology. The subjects of
this study were male mice aged 6-8
weeks with a body weight of 20-23
grams. Given food in the form of
granules (pellets).

This research was started by
acclimating the test animals for 2 weeks,
each group consisting of 5 mice. The
total number of mice used was 20 mice
divided into 4 treatment groups based on
the dose of black cumin oil extract given.
The cumin oil extract was administered
orally at a dose of 150 mg / kg, 300 mg /
kg, and 600 mg / kg and one control
group. Every 7th, 14th day, and 21st day
blood was drawn through the eye retro
orbital plexus of mice. The blood sample
for the total leukocyte test was inserted
into the EDTA vacutainer tube.

The total leukocyte count was

calculated using a hemocytometer with a
1:20 dilution. To obtain a 1:20 dilution,
the blood sample was homogenized, then
sucked using a leukocyte pipette and
aspirator until it was 0.5 degrees. Next,
the Turk solution is sucked up to 11 tera,
the aspirator is removed then
homogenized manually, by rotating it to
form a figure 8. Then the sample is
discarded about 2-3 drops, after that it is
put into a Neubauer counting room and
covered with a cover glass then examined
under a microscope magnification 40 x
10. Leukocytes are counted in four large
squares in each corner of each side of the
counting chamber. The cells attached to
the dividing line on the left and on the top
line of the rectangular box are counted,
cells that are attached to the other two
sides of the box are not counted
(Muslimah, 2016).
Analysis of the total number of
leukocytes using ANOVA (Analysis of
Variance) using the SPSS 17.0 program
for windows, the confidence level is 95%
with (a = 0.05).
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RESULTS AND DISCUSSION

The results of the calculation of the total
number of leukocytes on day 7, day 14
and day 21 in male mice that were given
black cumin oil extract at low doses (150
mg / kgBB), medium doses (300 mg /
kgBB) and high doses (600 mg / kgBB)
were obtained. The following results:

Table 1. Results of The Total Number of
Leukocytes (per mm?)

Group of Average of Leukocytes Number

i
fee Day7  Dayl4  Day21

Control 45+1,0 48+13 53+1,5
Low Dose 65+1,5 85+1,8 95+23
Medium Dose 7,9+ 1,1 11,0+1,5 11,6+2,2
High Dose 11,3+£2,5 11,6+3,5 12,0+3,5

Table 1. Above shows the total
number of leukocytes in the control
group days 7, 14 and 21 are in the normal
range. Normal range: the total number of
leukocytes in male mice is 4 - 12 x 10°
per mm® (Tree et al., 2014). The total
number of leukocytes on day 7 of the
low, medium and high dose black cumin
oil extract group was higher than the
control group. The total number of
leukocytes increased as the dose of black
cumin oil extract was given. The group of
high doses of black cumin oil extract had
the highest total number of leukocytes.

Figure 1. The result of the microscopic
examination of leukocytes
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Figure 1 above shows the results
of the number of leukocytes observed
through a  microscope with a
magnification of 40 x 10.

The Anova test results on the
leukocyte count on day 7 showed a
significant difference (p <0.05). From
these results, it is explained that the
addition of cumin oil extract can increase
the number of leukocytes in mice.

Black seed oil extract works as an
immunostimulant and increases the
production of antibodies in the body of
mice. The mechanism of action as an
immunostimulant is through a non-
specific immune system, namely by
increasing the activity and number of
white blood cells (leukocytes) and
through the specific immune system,
especially in the specific cellular immune
system by increasing the ratio between T
helper cells and T suppressor cells
(Dontriska, 2014).

Anova test results on day 14
showed a significant difference in the
number of leukocytes in each group (p =
0.020). The results of this study are in
line with Dontriska's (2014) study which
showed that the treatment with added
black cumin was higher than the number
of controls that did not add black cumin.

This research is also in line with the
research of (Aldi & Suhatri, 2015) where
the administration of ethanol extract of
black cumin at a dose level of 50 mg /
kgbb, 100 mg / kgbb and 200 mg / kgbb
in  mice given goat erythrocyte
suspension antigen 5% can increase the
number of leukocytes. lymphocytes, and
significant monocytes.

Anova test results showed that
there was a significant difference
between the control group and the
moderate dose group (p = 0.008), the
control group with the high dose group (p
= 0.008) and the moderate group with the
high dose group (p = 0.008).
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Anova test results on day 21
showed a significant difference in the
number of leukocytes in each group (p =
0.017). This research is in line with
research of (Zikriah, 2014) which shows
that giving ethanol extract of black cumin
at doses of 125 mg / kgbb, 250 mg / kgbb
and 500 mg / kgbb can increase the total
number of leukocytes and the percentage
of lymphocytes in BABL / C mice.
According to (Akrom et al., 2015) that
the Thymoquinone compound in black
cumin is a compound that can boost the
immune system and as an
immunostimulant. Giving black cumin
can increase the antibody titer which is a
specific immune system and increase the
number of leukocytes which are non-
specific immune systems.

Comparison of total leukocytes
between days 7, 14 and 21 using anova
test showed a significant difference
between days 7, 14 and 21 p = 0.00. The
results of the study of data on the total
number of leukocytes that are at the
normal high limit according to (Yenita,
2017) the total number of leukocytes that
are at the highest limit of normal shows
that the immune system produces a
sufficient total number of leukocytes in
the blood circulation to fight infection.
An increase in the total number of
leukocytes indicates the ability of the
immune system to fight infection or
foreign bodies. Leukocytes, which are the
natural (specific) immune system, play an
important role in protecting the body
from attack by microorganisms.

CONCLUSION

Based on the results obtained, it
can be concluded as follows, the
administration of black cumin (Nigella
sativa) oil extract at doses of 150 mg/kg,
300 mg/kg and 600 mg/kg had an effect
on the number of leukocytes in mice
(Mus muscullus). There 1s a difference in
the ratio of total leukocytes between days
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7, 14 and 21 using the ANOVA test
showing a significant difference between
days 7, 14 and 21 p = 0.00. The total
number of leukocytes increased with
increasing dose of black cumin oil extract
given. The high-dose black cumin oil
extract group had the highest total
number of leukocytes.
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