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Introduction  

Preeclampsia (PE) is a human pregnancy condition that is often 

detected after 20 weeks of gestation and is associated with 3-8% of 
pregnancies with potentially life-threatening complications. It also 
leads to maternal and fetal morbidity and death[1]. The high rate of 
maternal fatalities in developed nations and the higher range in 
underdeveloped nations are explained by this complication [2]. 

This multiorgan illness affects the kidney, liver, brain, and 
endothelium.The placenta, which serves as the fetus and mother's 
interface, is crucial in the start of preeclampsia. The precise 

mechanism underlying the disease remains unclear despite a great 
deal of research. However, one of the contributing factors to the 
pathogenesis of preeclampsia, which includes oxidative stress, 
platelet and thrombin activation, inflammation, and an imbalance 
between angiogenic and anti-angiogenic molecules, is poor and 
shallow placentation with impairment of spiral artery remodeling 
with endothelial dysfunction[3].  

The endothelium is a crucial metabolizing and endocrine organ that 
also plays a significant role in the regulation of immunology, 
inflammation, and angiogenesis. It also plays a vital role in the 
control of blood fluidity, platelet aggregation, and vascular tone 
[4,5].  

Sufficient uteroplacental blood is needed throughout pregnancy, and 

this depends on vasodilation. Thus, the endothelium's ability to 
produce vasodilator molecules is crucial for preserving a healthy 
pregnancy by controlling blood pressure. The symptoms of 
preeclampsia, including hypertension, edema, and proteinuria, have 
been associated to impaired endothelial function [6, 7].  
The enzyme nitric oxide synthase (NOS) is in charge of producing 
nitric oxide, or NO. NADPH, NOS, and tetrahydrobiopterin work 
together to transform l-arginine into l-citrulline and NO. Nitric oxide 

is a gaseous and extremely hazardous substance. NO aids in the 
destruction of foreign invaders and cancer cells by the mammalian 
immune system because of its toxicity, short half-life (1–5 s), and 
diffusibility. Because it stimulates the manufacture of cGMP, it also 
functions as a cellular signal. NOSs are the same subunit dimers. 
NOS is a source of heme, tetrahydrobiopterin, flavin 
mononucleotide (FMN), and flavin adenine dinucleotide (FAD). To 
promote electronic interaction between the heme and the 

tetrahydrobiopterin-binding site, the site is located in close proximity 
to the heme [8]. At the interface where the subunits join, residues 
from both subunits create the tetrahydrobiopterin-binding site; the 
pterin ring is positioned between a tryptophan residue from one 
subunit and a phenylalanine from the other. 
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The tetrahydrobiopterin of NOS loses only one electron, producing 
a biopterin radical, as opposed to the two electrons lost in AAHs. 
Another distinction between NOS and the AAHs is that biopterin is 
still linked to NOS both before and after catalysis [9].Increased 
creation of free radicals is necessary for some physiological 

functions in various forms of preeclampsia, but too many of them 
can lead to oxidative stress and cell damage. The changes linked to 
free radicals are mostly mediated by enzymes. Nitric oxide synthase 
(NOS), which catalyzes the synthesis of nitric oxide (NO), is one of 
them. Three distinct variants of this enzyme—NOS1, NOS2, and 
NOS3—are produced by distinct genes.Intercellular signaling, 
immune system support, and blood vessel function regulation are 
possible roles for them [10,11] 

 In this study, the level of  Endothelial Nitric Oxide Synthase and 
Nitric Oxide Levels in women with preeclampsia were evaluated to 
provide information on their status in Owerri Imo State, Nigeria. 

Methods 

Research design 

This case control study was carried out from March 2018 to May 
2019 at General Hospital Owerri.  

Research subjects 

100 pregnant women between the ages of 20 and 32 who had been 
clinically diagnosed with preeclampsia in the third trimester (30–40 
weeks) and were receiving care at General Hospital Owerri served 
as the study's subjects. The preeclampsia diagnostic criteria of 
elevated blood pressure (both systolic and diastolic), proteinuria, and 

pathological edema were used to select the subjects. One hundred 
healthy, normotensive pregnant women in their third trimester (30–
40 weeks) who were also between the ages of 20 and 32 were used 
as normal controls. The study excluded patients with a prior history 
of hypertension, diabetes, or renal illness. 

Blood collection 

In all subjects 4 ml of fasting venous blood was collected into plain 
bottles. The serum was separated by centrifuging the whole blood in 
Westerfuge (model 684) centrifuge at 5,000g for 10 minutes and was 
used for serum Endothelial Nitric Oxide Synthase and Nitric Oxide 

Biochemical assay 

The enzyme-linked immunosorbent assay (ELISA) method was used 

to determine the amount of endothelial nitric oxide synthase in 
serum.  
Using Griess reagent, which forms a chromophore that can be 
measured at 543 nm in a spectrophotometer when NO reacts with 
3% sulphanilamine and 10% ethylenediamine dihydrochloride, one 

can determine the serum nitric oxide content.  

Statistical analysis 

The values were expressed as mean ± standard deviation. The 
independent Student t-test was used to calculate the significant 
differences at p<0.05. 

Ethical clearance 

Consent as well as ethical approval was obtained from the ethical 
committee of the Hospital  

Result 

Table 1. Endothelial Nitric Oxide Synthase and Nitric Oxide level in 
preeclampsia subjects and controls  

Parameters                                              control                    preeclampsia           

p 

Nitric Oxide Synthase (ng/mL)             4.10 ± 1.96               7.22 ± 3.01*     

0.001 

Nitric Oxide (μmoles/L)                                6.11 ± 3.41             12.52 

± 3.30*    0.0000 

The levels of  Nitric Oxide Synthase and Nitric oxide in 
preeclampsia (  4.10 ± 1.96 ng/mL) and  (6.11 ± 3.41 μmoles/L) were   
significantly decreased when compared with heathy pregnant 
women (  7.22 ± 3.01 ng/mL) and  (12.52 ± 3.30 μmoles/L) 

respectively at P<0.05 

Discussion 

There is a connection between preeclampsia and higher antioxidant 
usage. Toxins and volatile free radicals, also known as atoms or 
groups of atoms with an unpaired electron, are neutralized by 
antioxidants. Relatively speaking, these include reactive oxygen 
species (ROS) that generate free radicals and set off a chain reaction 
in biological systems [12].  

When compared to a normal pregnancy, the endothelium Nitric 
Oxide Synthase and Nitric Oxide were significantly lower in 

preeclampsia in this study. This is in line with a study that discovered 
that, in comparison to normal pregnancy, plasma from pre-eclamptic 
women also had a significant drop in mitochondrial endothelial nitric 
oxide synthase and nitric oxide.Nitric oxide concentrations and 
serum endothelial nitric oxide synthase levels in healthy pregnant 
women and preeclampsia 

. Comparing preeclampsia to healthy pregnant women, the results 
showed lower amounts of endothelial Nitric Oxide Synthase and 

Nitric Oxide levels. These results were in line with those of previous 
research [13, 14]. Endothelial Nitric Oxide Synthase has been shown 
to contribute to increased uterine arterial blood flow and utero-
placental vascular changes in both the mother and the fetus, while 
preeclampsia is caused by reduced placental abnormalities, 
specifically in relation to the Nitric Oxide Synthase and Nitric Oxide 
pathway [15]. In fact, it has been observed that pre-eclamptic 
syncytiotrophoblasts express less nitric oxide and placental nitric 
oxide synthase. This particular feature discovery supports the 

biological role of nitric oxide synthase in the placenta. [16].  

The current study and other investigations have connected vascular 
endothelial dysfunction to lower nitric oxide levels in preeclampsia, 
which may be caused by decreased nitric oxide synthesis or 
increased breakdown.The pathophysiology of preeclampsia, which 
results in inadequate placentation, damage to endothelial cells, and 
altered endothelial function, has been linked to numerous etiological 
causes [17]. Increased systemic vascular resistance and decreased 

placental perfusion brought on by a dysfunctional endothelium also 
worsen placental ischemia-reperfusion injury, promote lipid 
peroxidation, increased production of reactive oxygen species 
(ROS), and lower antioxidant status [18].  

. Furthermore, mitochondria may be a source of reactive oxygen 
species (ROS) that contribute to the pathophysiology of 
preeclampsia by inducing cell death, endothelial dysfunction, and 
redox signaling [19]. 
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conclusion  
In comparison to a normal pregnancy, this study demonstrated a 
considerable decrease in endothelial nitric oxide synthase and nitric 
oxide levels in preeclampsia. This highlights the significance of 
tracking the amounts of Nitric Oxide and Nitric Oxide Synthase in 

the serum during prenatal exams in order to lower the risk of pre-
eclampsia. Estimating these parameters in the maternal circulation 
may serve as markers of vascular impairment in preeclampsia since 
eNOS and nitric oxide may likely reflect endothelial dysfunction.  
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