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ABSTRACT

Cardiovascular disease risk is increased when someone suffers from preeclampsia (PE). Inflammatory, anti-oxidant, and
angiogenic properties of HP genotype may modulate the risk of PE through Peripheral tissues and hepatocytes, which
synthesize HP as a result of oxidative stress. Among 352 women age 2-16, we conducted a prospective study old, of whom
165 had experienced PE in the past. As part of our study, we examined demographic, anthropometric, and hemodynamic
markers including as well as liver function tests (AST and ALT), lipid profiles (total LDL cholesterol, HDL cholesterol, non-
HDL cholesterol, and apolipoprotein A and B), we also evaluate C-reactive protein (CRP), myeloperoxidase (MPO), nitric
oxide metabolites (total and nitrites), and CRP (C-reactive protein) levels. Additionally, we investigate the relationship
between All these biomarkers are associated with Hp genetic polymorphisms and their influence on PE and the prognosis of
its remote cardiovascular disease. Hp 1/2 variants may modulate the variation of biomarkers associated with preeclamptic
events (MPO, nitrites, and ALT), which was observed previously in hypertensive and normotensive women with
preeclampsia. Women premenopausal with a Heart disease may be more prevalent in people with PE history when combined
with these biomarkers.
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INTRODUCTION

The most common pregnancy complication s Preeclampsia is Hypertension in pregnant women is

hypertension in mothers. Hypertension during pregnancy
may take several forms, such as preeclampsia, eclampsia,
chronic hypertension, or preeclampsia causing chronic
hypertension as well as gestational hypertension [1]. A
number of diseases can be attributed to inflammation and
oxidative stress arterial hypertension. The risk of
cardiovascular disease during pregnancy may be affected
by preeclampsia and other forms of hypertensive
conditions during pregnancy [2, 3].
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associated with this factor and atherosclerosis, according
to a number of authors [2, 3]. In pregnancy-predisposed
hypertensive women may develop hypertension in the
future due to an association between inflammation and
hypertension is detected by biomarkers. As a Hepatocyte
and peripheral tissue glycoproteins synthesized in the
blood, haptoglobin  (Hp) scavenges Modulates
cardiovascular risk by increasing free hemoglobin
depending on their genotypes by having antioxidant and
anti-inflammatory properties [6, 7]. Neutrophils, for
instance, are cells involved in inflammatory processes and
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express the Hp gene predominantly in their bodies [8].
Protein CD163 attaches strongly to circulating monocytes
(M2 type), Liver Kupffer cells and resident macrophages
(type M2), causing pronounced anti-inflammatory effects
[9-11]. CD163, Hp, and HO-1 participate in this pathway,
which are strongly induced in cells either This can occur
directly or indirectly through the action of cytokines (IL-
6, IL-1), tumor necrosis factors, growth factors (M-CSF),
and hormones (catecholamines, steroids, etc.). By
preventing in endothelial cells, free radicals are formed
and accumulate may play a protective During pregnancy,
hypertension plays a significant role, preventing further
cardiovascular risks [9, 11, 13]. The anti-inflammatory
response of HP is greatly influenced by genetic
polymorphisms (Hp 1.1, 2.1, and 2.2); namely, Hp 2.2 has
a The Hp phenotype with the lowest antioxidant capacity
due to its larger Number of molecules in a molecule, which
limits its extravascular Dissipation [6, 7, 14]. The HP/HB
ratio is 2.2 has also been shown to scavenge the production
of nitric oxide (NO) should be increased in the
bloodstream A longer half-life makes Hp 1.1/Hb more
effective [7, 15, 16]. As a result of their less pronounced
the drug inhibits the synthesis of prostaglandins more than
Hp 1.1, they are able to exert a Efficacy against
inflammation is lower [6, 17, 18]. While both Hp 2.0 and
Hp 2.2 can promote collateral vessel formation, Hp 2.2 has
the greatest angiogenic potential in chronic inflammatory
processes [19, 20]. It appears that the hydrophobic signal
peptide that is located on the A B-chain gene of
haptoglobin (Hp), located on chromosome 16 near the
cluster of Hp, might explain the association between these
proteins and lipoprotein particles (HDL) and membranes.
Women with histories of hypertension were evaluated
This study examined. A study of the Relations between the
two pregnancy/preeclampsia and hypertension phenotypes
in the future. As a second objective, we evaluated the
relationship between circulating cardiovascular risk
biomarkers and blood pressure level and the Hp genetic
polymorphism.

Materials and Methods
Population sampled

352 women aged 35 to 56 years were studied. Of
these, 165 had preeclampsia between 2 and 16 years ago,
as per their medical records. The International Society for
the Study of Hypertension in Pregnancy (ISSHP) classifies
preeclampsia as high blood pressure during pregnancy is
diagnosed based on ISSHP criteria [22]. Similarly, to the
study group, there was also an age matching between the
control and experimental groups within the same hospital.
They were interviewed over the phone in the beginning. A
research center invitation was extended to them at the
same phase of their menstrual cycle to provide samples.
The questionnaire also identified Post-pregnancy smokers
and drinkers, as well as those who had engaged in
unhealthy behaviors.
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According to Women with preeclamptic
pregnancy (PE), ISSHP [22] pregnant women (NBPP),
hypertensive women (HTA), and normotensive women
(NBP), were stratified into groups based on criteria set
forth by Eurohypertension and Eurocardiology Societies
[23].

A method for detecting haptoglobin polymorphisms

In order to detect the presence of A
polyacrylamide gel containing HP (1.1, 2.1, and 2.2).
electrophoresis (PAGE) was used to separate plasma
phenotypes, and peroxidase by detecting haptoglobin-
hemoglobin complexes over the color o-dianisidine,
activity was determined.

Determination of cardiac risk biomarkers in the
circulation

ELISA tests were used to determine different
biomarkers in the blood, including myeloperoxidase
(MPO, ng/mL). Using conventionally standardized
methods, NOx and nitrite metabolites, as well as ASL and
ALA were determined using the transaminase assays AST
and ALT, respectively. Assays for serum lipids, HDL
cholesterol, and LDL cholesterol, as well as
apolipoprotein A and B, Immunoturbidimetric analyses by
ABX Diagnostic, were used for measuring LDL and HDL
cholesterol, together with total cholesterol (t-cholesterol,
mg/dl). Highton and Hessian, 1984 [26] adapted an
immunoenzymatic method for The CRP level in the blood
is determined by measuring serum CRP, mg/L.

Anthropometric parameter measurement and blood
pressure measurement

An oscillometric method Blood pressure was
measured with this device (BP). In the study, classical
measurement instruments were used to determine an
individual's body mass index (BMI) and waist
circumference (CCM) around their hips and thighs.

A campaign's success can be estimated

A Kolmogorov Smirnov test was used to detect
deviations from normality, and Comparison of means was
then performed using appropriate parametric or
nonparametric tests. Statistically significant results were
also obtained by using Chi-squared tests the Mann-
Whitney test for pairwise comparisons between groups at
0.05 probability. Our analysis was conducted using
version 21 of the SPSS program.

Results

There are two parts to the results. According to
the distribution of Hp phenotypes during pregnancy,
women are at increased risk of preeclampsia (Study 1). In
women who have had preeclampsia in the past, the second
study investigates the possibility of cardiovascular risk an
additional subsample was collected over 2 to 16 years,
while taking into account A study of biomarkers of



cardiovascular disease and the Hp phenotype in circulating
blood (Figure 1).
A study to investigate the relationship between
haptoglobin polymorphism and preeclampsia
susceptibility. This table shows the distribution of
phenotypes for pregnant women with normotensive
(NBPP) and hypertensive (PE) blood pressures (n=265).
(P=0.011) NT women were significantly younger
compared with preeclampsia women (27.93 x 4.91 x S.D)
Over 34 weeks is the average gestational age of women
pregnant, regardless of A hypertensive state level, but
there are significantly in addition, twenty-three percent of
preeclamptic women (P=0.011) were found to be obese
(not shown).

Table 1 compares the Hp phenotype distributions
of 128 normotensive pregnant women (NT) with 137 Two

hundred and seventy-seven Caucasian pregnant women
were found to have preeclampsia (PE). (P=0.422).

A significant difference was not found in Table 2 in Hp
phenotype distribution among preeclamptic women
between 34 weeks and >34 weeks of pregnancy (Table 2).
A risk profile analysis of Preeclampsia-prone women and
their babies Biomarkers and their impact on long-term
cardiovascular risk (2—16 years) showed that There was an
association between HP phenotype and susceptibility to
cardiovascular risk.

The follow-up population included previously
preeclamptic women and normotensive ones adjusted for
their age during pregnancy for anthropometric and
hemodynamic  parameters and  biomarkers  of
cardiovascular risk. The phenotype of Hp also influences
circulating biomarkers.

Table 1: Preeclamptic and The HBPP and PE phenotypes of pregnant women with normal blood pressure

distributions are shown.

NBPP =129 PE =138
Genes and phenotypes value
(%) (%)
Hp 1.1 29 (22.0) 23 (17.2)
Hp 2.1 67 (52.7) 73 (53.6) 0.422
Hp 2.2 35 (27.6) 44 (32.5)

Table 2: An analysis based on the age of gestation at diagnosis of preeclamptic women (PE) shows that distinct

phenotypes of HP are found Women with preeclampsia (PE) were included in the study.
Hp1l.1 Hp 2.1 Hp 2.2 value
<Gestation at 34 weeks, (%) 6 (15.7) 24 (57.2) 13 (30.4) 0.792
A gestational age >34 weeks, (%) 14 (16.2) 44 (51.1) 31 (35.0)

Figure 1: shows a 1.1, 2.1, and 2.2 phenotypic bands are typically arranged in this manner in polyacrylamide gel

electrophoresis (PAGE).
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Discussion

An Obesity, dyslipidemia, insulin resistance, and
hypertension are among the most common symptoms of
metabolic syndrome prevalent causes of morbidity in pre-
and postmenopausal women. There has been substantial
evidence in the last ten years that preeclampsia High blood
pressure  contributes to  cardiovascular  disease
development [2, 5]. Under perfusion, hypoxia, and local
oxidative stress cause Preeclampsia (PE) is a hypertensive
condition associated with pregnancy. Placentas with PE
exhibit low levels of proinflammatory activity.
Endothelial dysfunction leads to PE symptoms as a
secondary consequence. When placenta is ischemia
perfused, advanced glycation end products (AGEs) are
likely to be formed and released, which The AGE-RAGE
receptor is also activated in a secondary manner. A local
response in the placenta or systemic response in the liver
due to the AGE-RAGE axis will result Through the axis of
Hp-CD163-heme oxygenase (HO), acquired immunity
switches from Th1l to Th2. Preeclampsia susceptibility and
long-term prognosis were not clearly associated with Hp
phenotypes in the present study. However, other authors
[31-33] observed that There is an Hp allele 1 in the
population protected against these outcomes. There is
some evidence that the Hp 2.1 phenotype has a great
potential for immune tolerance [34, 35]. There is,
however, controversy surrounding this topic [36, 37]. The
early PE, more characterized by placental dysfunction, is
not explained by the Hp polymorphism compared with late
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