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Abstract

Objective: to determine the effect of Nigella sativa ethanol extract on serum sFlt-1 levels and expression
of renal ET-1 mice model of preeclampsia. Method: This research was a laboratory experimental research
with post test only control group design. This study used 30 BALB / C mice which were divided into 6
groups, namely negative control which was pregnant mice injected with serum of normal pregnant women,
positive control was preeclampsia model mice, and treatment groups 1, 2, 3 and 4 were mouse models of
preeclampsia get 500 mg, 1000 mg, 1500mg and 2000mg / kgBB / day ethanol extract of Nigella sativa
for 5 days. Statistical analysis using ANOVA. Results: Mean renal ET-1 expression in mice preeclampsia
model in treatment groups were 500mg, 1000mg, 1500mg and 2000mg (9.6+1.8%, 6.8+1.3%, 4.6+1.5%
dan 5.4+1.5%) showed significant differences (p <0.05) and found a decrease in renal ET-1 expression
with increasing dose. Same like that, mean expression of eNOS kidney showed significant differences
in the treatment group dose 500mg, 1000mg, 1500mg and 2000mg (56.3+3.2%, 63.8+3.3%, 78.0+5.4%,
66.9£1.9%). Conclusion: The administration of ethanol extract of black cumin seeds (Nigella sativa)
decrease renal ET-1 expression and increase renal eNOS expression mice preeclampsia model and the effect

was dose dependent.
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Introduction

Preeclampsia is one of the complications in
pregnancy! that causes the most maternal death after
haemorhagic post partum?>. WHO states that at least
16% of maternal deaths in developing countries caused
by hypertension in pregnancy, especially eclampsia'®),
where the incidence of preeclampsia occurs in 2-8%
among all pregnancies®). In East Java, preeclampsia/
eclampsia are the main cause of maternal death (34.88%)
followed by haemorhagic (25.09%) in the second
position®,

In normal pregnancy there is artery spiralis
remodeling, trophoblast invasion into the lining of the
artery spiralis muscle and surrounding tissue which
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results in the tissue becoming softer and facilitating the
spiral arteries to dilate so that blood flow in utero placenta
increases. Whereas in preeclampsia failure of spiral
artery remodeling results in decreased utero placental
blood flow and placental hypoxia and ischemia®.
The presence of placental hypoxia will increase the
production of Reactive Oxygen Species (ROS)©), which
will activate Hypoxia Inducible Factor a (HIF-1 o)) to
stimulate the placenta to start producing antiangiogenic
factors, soluble endoglin (sEng) and soluble fms-like
tyrosine kinase-1 (sFIt-1) which has an important role in
the pathogenesis of preeclampsia®. In preeclampsia there
is an increase in antiangiogenic serum levels of sFlt-1¢
and is associated with the severity of preeclampsial!?.
The high serum levels of sFlt-1 prevent the interaction
between VEGF and PIGF angiogenic proteins with their
receptors on the cell surface (fit-1 and flk-1) so decreased
free VEGF and PIGF levels®. Increased levels of sFlt-1
and decreased VEGF cause endothelial dysfunction and
induce expression of endothelin-1 (ET-1) and decrease
Nitric Oxide (NOUD,
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Vascular Endothelial Growth Factor (VEGF)
will produce endothelial nitric oxide synthase (eNOS)
through VEGFR-2 (KDR / Flk-1) which activates
phosphoinositide 3-kinase (P13K) and anti apoptotic
kinase / protein kinase B (Akt / PKB). Experimental
study in preeclamptic mice show that lowering level
VEGF will reduce the activation and expression of
eNOS(). eNOS is the main isoform that has a role in
maintaining vascular tone through NO synthesis which
is needed in maintaining vasodilation of kidney vessels.

Black cumin seeds (Nigella sativa) have been
widely studied and reported to have a number of uses
including antioxidants and anti-inflammatory. Most
of the therapeutic potential is due to the presence
of thymoquinone (TQ) as the main active chemical
component of this material'?. The role of black
cumin seeds (Nigella sativa) as an antioxidant as a
radical scavenger of various free radical agents(!®).
As an anti-inflammatory, TQ can inhibit production
proinflammatory cytokines and transcription factors
Nuclear Factor Kappa Beta (NFx )12

This research was conducted to prove whether
ethanol extract of black cumin seeds (Nigella sativa) can
reduce expression ET-1 and incerase the expression of
eNOS kidney mice model of preeclampsia.

Method

The research design used was a laboratory
experimental research with post test only controlled
group design research. This research was conducted in
vivo in mice (Mus musculus).

The research sample is 30 pregnant mice BALB/C
were divided into six groups, each group contains
5 samples. One group pregnant mice injected with
the serum of normal pregnant women were used as
negative controls, one group mice preelampsia model as
a positive control, and 4 groups of mice preeclampsia
model receiving treatment Nigella sativa extract with
dose 500 mg, 1000 mg, 1500 mg and 2000 mg/kg body
weight/day for 5 days.

Mice preeclampsia model made by injecting severe
serum preeclampsia pregnant women on day 10 and
11 gestation as much as 0.1 cc intraperitoneally!!4-(1)
The manifestation of preeclampsia in mice was found
by finding hypertension and proteinuria on day 15 of
gestation. Mice kept in the Pharmacology Laboratory
of the Medical Faculty of Brawijaya University and get
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standart food and drink. This study was approved by the
Ethics Committee of the Faculty of Medicine, Brawijaya
University.

Mice are terminated at 20 weeks gestation then their
kidney were taken. Measurement of renal ET-1 and
eNOS expression was carried out using IHC method
using ET-1 merck Abcam antibody with Biocare
Medical brand CPI kit then visually observed ET-1
protein expressed in experimental animal kidney tissue,
using Olympus enlargement photo dot slide software 400
times. From each slide, 5 fields of view were taken, the
average of each preparation was made in percent. Visual
observation of eNOS enzymes expressed in glomerular
endhotel cells in kidney tissue of mice, using photo dot
slide olympus software, 20 visual fields, magnification
1000 times, postive eNOS if there is brown colour in
the tissue. Percentage of eNOS = cells (+ eNOS)/gamma
cells x 100%.

Findings

The results showed that there were significant
difference (p = 0.000) mean of expression of renal ET-1
between negative (healthy) control group (2.8+0.8%)
with positive control group (mouse preeclampsia model)
(13+1.6%).

Similarly there were significant difference

(p=0.000<%) mean of expression renal eNOS between
negative control group (healthy mice) (85.74+5.75%)
with positive control group (mice preeclampsia model)
(42.3+4.13%).

Table 1. Renal ET-1 and eNOS expression in the
positive and negative control group

Negative Positive
iabl control control |
Variable (healthy) D p-value
Mean+SD can
ET-Texpression |5 108 13+1.6 0.000
(%)
cNOS . 85.74+5.75 42.344.13 0.000
expression (%)

Note: If the p-value <o = 0.05 means that there are
significant differences and if

p-value > 0.05 means there is no significant
difference.
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Based on the results of the one way Anova test
on renal ET-1 expression data obtained a significant
difference of five observation sample groups (p-value
=0.000). Then in Multiple Comparisons with the Least
Significant Difference (LSD) test showed that there was
a significant difference in mean renal ET-1 expression
between the positive control group (mice preeclampsia
model) (13 + 1.6%) with the treatment group
administered Nigella sativa ethanol extract with dose
500mg (9.6 + 1.8%), with a dose of 1000mg (6.8+1.3%),
with a dose of 1500mg (4.6+1.5%), and also with a dose
0f2000mg (5.4+1.5%). This means that there is an effect
of treatment with 500 mg, 1000 mg, 1500 mg, and 2000
mg of ethanol extract of Nigella sativa on the renal ET-1
expression in mice preeclampsia model.

The Result of Anova one way test in kidney eNOS
expression shows meaningful difference in fifth kidney
of observation sample group (score p-value = 0.000).
Based on the result of double comparison test by using
LSD method shows that there is meaningful difference
of average expression preeclamptic mice kidney eNOS
model (42.3+4.12%) with group that given ethanol extract
of Nigella sativa 500mgs, 1000 mgs, 1500 mgs and
2000 mgs dosage (56.3+3.2° %, 63.8+3.3¢ %,78.0+5.4¢
% dan 66.9+1.9° %). It seems there is an enhancement
of kidney eNOS expression during increasing dosage
of Nigella sativa ethanol extract which has given to
the preeclamptic mice model, but there is decrease
in 2000mgs dosage group. Among those 3 dosage,
1500mgs dosage shows the biggest kidney eNOS
expression. Therefore, 1500mgs dosage admitted as the
faster to enhance mice preeclamptia model renal eNOS
expression.

There was decrease in renal ET-1 expression along
with the increase in doses of ethanol extract of Nigella
sativa black cumin seeds against preeclampsia mice,
except at a dose of 2000 mg increased slightly. Therefore
a dose of 1500 mg can be considered to be the fastest
increase in the diameter of the renal arterioles in mice
preeclampsia model.

Mean renal ET-1 expression (panel A) and renal
eNOS expression (panel B) in negative control (healthy
mice), positive control (preeclampsia model mice), and
4 groups of preeclamptic models of mice and Nigella
sativa ethanol extract with dose of 500 mg, 1000 mg,
1500 mg, and 2000 mg. There is a decrease in renal
ET-1 expression and increase in renal eNOS expression
as dose increases. A dose of 1500 mg seems to be
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the optimal dose of lowering renal ET-1 expression
(panel A) and increase renal eNOS expression in mice
preeclampsia model.

Figure 1. Comparison of ET-1 expression in glomerular
endothelial cells

Comparison of ET-1 expression in each treatment
group. (A) negative control group; (B) positive control
group; (C) treatment group I; (D) treatment group II; (E)
[T treatment group; (F) IV treatment group. The most
ET-1 expression was seen in the positive control group
marked with brown color.

Discussion

This study showed eNOS expression in glomerular
endothelial cells in preeclampsia mice modeled
on serum PEB pregnant women proved to have a
meaningful decline compared to control mice (p-value
= 0.000 <). Increased production of ROS (ONOO", O,
and H,0,) seems to suppress expression and function of
eNOS. Increased ROS can cause low L-Arg substrate
concentration or oxidicide cofactor tetrahydrobiopterin
(BH4). This causes eNOS not only synthesize NO but
also superoxide free radicals (O,7). O, has an effect on
endothelial cell damage and reacts with NO to produce
peroxinitrite(!”),

The decrease of eNOS expression in this study
suspect by effect of PEB maternal serum injections
in pregnant mice causing hypoxia of mice’s placenta.
Placenta hypoxia will increase ROS production and
activate several transcription factors including Nuclear
Factor Kappa Beta (NFxPB), Protein-1 Activator (AP-
1), and Hypoxia-Inducible Factor-1 (HIF-1). Placenta
hypoxia is also possible directly can decreases the
activation of eNOS. The decrease of eNOS can causes
decreasing bioavibility of NO and increase blood
pressure.

Based on the results of the one way Anova test, there
are significant different (p-value <0.05) renal eNOS
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expression between mice preeclampsia model (positive
control) with treatment groups which is get ethanol
extract of black cumin at dose 500 mg, 1000 mg, 1500
mg, and 2000 mg. Khodja & Kerth (2012) study also
reported that adult mouse which get 10 mg/kg/day TQ in
their drink for 14 days had increase eNOS expression in
mesenkim artery.

Lowering eNOS expression in mice preeclampsia
model suspected to be due the role of NS as an antioxidant.
But the mechanism is not fully understood. The ability
of TQ and dythimoquinone which is an active substance
in NS has a role as a radical scavenger suspected to be a
contributing factor. Free electrons found in antioxidants
will bind ROS which is a hyperactive molecule that
results from the reduction of oxygen molecules. Thus,
ROS production will decrease and then followed by
lowering eNOS expression.

This study showed an increase in renal eNOS
expression along with increasing doses of black cumin
ethanol extract (Nigella sativa), and dose 1500 mg NS
is the optimal dose to increase renal eNOS expression.
However, at dose 2000 mg NS there was decrease even
though it was not significant. The study found that the
administration of exogenous antioxidants in excessive
amounts can have detrimental effect as pro-oxidants.(!>)
The excessive content of the active ingredient in black
cumin ethanol extract (Nigella sativa) at dose of 2000
mg thought have pro-oxidant effect, which can cause
cell damage and tissue function due to lipid peroxide,
modified proteins and amino acids, and DNA oxidation.
Therefore giving antioxidants must be sufficient to
maintain balance of pro-oxidants and antioxidants.

This study also reported that there were significant
differences between the mean renal Endothelin 1 (ET-1)
expression in mice preeclampsia model (positive control)
(12.80 + 1.6) with the treatment group of ethanol extract
of black cumin seeds (Nigella sativa) dose of 500 mg.
day, 1000 mg/kg/day, 1500 mg/kg/day and 2000 mg/kg/
day with a p-value of 0.000 (p <0.05). This proves that
administration of ethanol extract of black cumin seeds
(Nigella sativa) can reduce renal ET-1 expression at
mice preeclampsia model.

These results are in line with in vivo research
conducted by Mazouchian et al. (2013) of 40 pigs made
asthma and given TQ in low and high doses. From
the study, the results of ET-1 levels in lung tissue in
the group given TQ in low doses (20 uM) were lower
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compared to controls. This explains that TQ, the main
ingredient of black cumin seeds (Nigella sativa) can
reduce ET-1 levels. Other studies also reported that
the administration of black cumin seed extract (Nigella
sativa) can significantly reduce blood pressure.??-(23)

The mechanism of decreasing ET-1 by black cumin
seed extract (Nigella sativa) is also through its potential
as an antioxidant that has been tested to be able to fight
several reactive oxygen species (ROS). The existence of
this ability will suppress the formation of peroxynitrit
(ONOO") which in turn will reduce the occurrence of
endothelial dysfunction which is characterized by a
decrease in ET-1 which in turn will cause smooth muscle
relaxation which will reduce blood pressure(!?).

In line with renal eNOS expression, the least
expressed expression of ET-1 kidney in treatment group
3 was given ethanol extract of black cumin seeds (Nigella
sativa) 1500 mg/KgBW/day. Whereas in the treatment
group 4 which was given ethanol extract of black cumin
seeds (Nigella sativa) 2000 mg/KgBW/day experienced
a slight increase in ET-1 expression compared to
treatment group 3. This was due to the hormesis effect
of giving black cumin seed extract (Nigella sativa)®®.
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