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ABSTRACT

Objectives: Aim of this study is to find out the clinical relevance of estimating paraoxonase activity of PON1
enzyme, triglyceride (TG), total cholesterol, HDL, and LDL levels in maternal serum and umbilical cord blood
according to birth weight.

Methods: Venous blood samples were taken from mothers just before birth. Babies were divided into four
groups: normal-weight babies, premature babies, low birth weight babies, and postmature babies. The weight
of the newborns was measured and cord blood was taken. The samples were looked at HDL, LDL, total
cholesterol, triglyceride levels and PON1 activities. We have investigated the paraoxonase activity of the PON1
enzyme. Enzyme activity assay was obtained spectrophotometrically measurement of p—nitrophenol at 412
nm.

Results: Maternal PON1 paraoxonase activity levels in Pre-Term show a significant decrease in cases as
compared to other groups. Baby PON1 paraoxonase activity levels are also found to be significantly decreased
in cases concerning the Term and Post-Term groups. There was a significant difference in all values the such
as baby's weight, TG, Total cholesterol, HDL, LDL and PON1.belonging to babies (p < 0.05).

Conclusions: Decreased paraoxonase activity in maternal serum may be considered as an additional risk factor
for the development of low birth weight. It appears that PON1 activity plays an important role in infant
development and affects birth weight. We think that the paraoxonase activity of the PON1 enzyme in mothers
may be a marker in predicting the babies who are at risk in terms of birth weight.
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It is known that many factors affect the birth weight
of the baby during pregnancy. Some of those are
many anatomical, genetic, metabolic, endocrine
causes such as nutritional disorders, low mother
weight, chromosomal disorders, cigarette-alcohol con-
sumption, gestational diabetes, hypertension, placental
anomalies, drug use, cord anomalies, oligohydram-

nios. These causes negatively affect the development
of the baby [1]. Various studies show that systemic and
placental oxidative stress is also effective in this by
making placental dysfunction [2]. Diseases associated
with oxidative stress particularly affect newborns with
low birth weight [3]. Low birth weight has been de-
fined by the World Health Organization (WHO) as
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weight at birth of less than 2500 g (5.5 1b) [4]. Oxida-
tive reactions occur with reactive oxygen radicals that
will damage cells in the organism, and antioxidant
mechanisms protect cells from this damage [5]. Many
enzymes in the body have antioxidant effects. One of
these is the Paraoxonase (PON) enzyme [6]. PON is a
calcium-dependent ester hydrolase enzyme that is car-
ried in the HDL structure in the blood and has high an-
tioxidant effects. Mammals have three different PON
genes (PON1, PON2 and PON3) on the same chromo-
some [7, 8]. PON1 is an enzyme with paraoxonase,
arylesterase and lactonase activities that can react with
a wide variety of substrates [9]. PON 1 can hydrolyze
aryl and alkyl halides and organophosphates. It is syn-
thesized in the liver and introduced into the blood-
stream. PON1 protects both HDL and LDL from
oxidation and can neutralize radicals [10]. Increased
LDL oxidation in the serum creates endothelial dam-
age and causes the formation of atheroma plaques.
HDL dependent PON1 prevents this effect with its an-
tioxidant feature. PON1 activity has been found to be
low in people with potential risk for atherosclerosis
such as diabetes, familial hypercholesterolemia, slow
coronary flow [11, 12]. PONI1 activity in newborns
and premature babies is about half that in adults [13].
In a study, it was reported that maternal obesity in-
creased susceptibility to oxidative damage in mother
and newborn, and there was a decrease in PON-1 ac-
tivity in both mother blood and cord blood [14]. Just
as in the coronary arteries, studies are investigating the
presence of plaque-disrupting plaques in placental ves-
sels and their effect on fetal weight [15, 16].

This study aims to determine the relationship be-
tween lipid profile and PON1 enzyme activity in ma-
ternal venous blood and umbilical cord blood with
birth weight, and to investigate whether this enzyme
can be a marker for predicting babies at risk for birth
weight.

METHODS

Patients/Volunteers and Ethics Statement

Eighty pregnant women who were hospitalized at
Nenehatun Maternity Hospital (Erzurum-Turkey) and
their newborn babies were included in our study.
Twenty premature babies (among those born before
37th gestational week), 20 low birth weight babies

(among those born at term but below 2500 grams), 20
normal-weight babies (among babies born at term), 20
postmature babies (among those born after 41st ges-
tational week) was evaluated. Pregnant women be-
tween 18-40 years of age who had pregnancy
follow-ups, without any chronic disease, no visual-
hearing and communication disabilities, volunteering
to participate in the study and signed the consent form
were included in this study. In addition, cases with
preeclampsia, gestational diabetes mellitus, intrauter-
ine growth retardation and premature rupture of mem-
branes were not included in the study. Babies with
asphyxia, babies with respiratory distress syndrome,
babies with severe anomaly and cardiac disease, ba-
bies with chorioamnionitis and infection in their
mother, babies with the metabolic disease were ex-
cluded from the study.

The weight of mothers was measured just before
birth, and venous blood samples were taken. Babies
were divided into four groups: normal-weight babies
(Group 1: Term), premature babies (Group 2: Pre-
Term), low birth weight babies (Group 3: small for
gestational age [SGA]), and postmature babies (Group
4: Post-Term). The weight of the newborns was meas-
ured and cord blood was taken. The samples were
looked at HDL, LDL, total cholesterol, triglyceride
levels and PONI1 activities. Samples were taken into
a straight biochemistry tube. The samples which will
be measured PON1 activity was taken into the bio-
chemistry tube, then centrifuged for 10 minutes at
4000 rpm,. After centrifuged, their serum was sepa-
rated and kept in the freezer at -20 oC until the day of
analysis.

This study was approved by the Clinical Re-
searches of Ethical Committee of the Ataturk Univer-
sity  (Erzurum-Turkey) (confirmation code:
B.30.2.ATA.0.01.00/391).

Materials

Protein assay reagents, 4-nitrophenylacetate were
purchased from Sigma—Aldrich Co. All other chemi-
cals were analytical grade and obtained from Merck.
Mother’s venous blood samples and umbilical cord
blood samples were taken from the Department of
Obstetrics and Gynecology at a maternity hospital.

Serum Lipid Levels
In serum, lipid profile was evaluated with Cobas 6000-
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501 module auto analyzer (Roche) by the photometric
method.

PON1 Activity Assay

The whole PON1 activity procedure was per-
formed according to our previous studies [10, 17].
Briefly, Paraoxonase activity of PON1 has been inves-
tigated with paraoxone (1 mM) in 50 mM glycine—
NaOH (pH 10.5) buffer including 1 mM CaCl2 at
25°C. Enzyme activity assay is based on spectropho-
tometric measurement of p—nitrophenol at 412 nm.
The molar extinction coefficient of paranitrophenol (&
=18.290 M—1 cm—1 at pH 10.5) is used for the calcu-
lation of the activity. One enzyme unit was defined as
the amount of enzyme that catalyzes the hydrolysis of
1 pmol of paraoxon at 25°C.

Protein Determination

To calculate the specific activity of the PON1 en-
zyme, protein assay was performed spectrophotomet-
rically at 595 nm according to the Bradford method,
using bovine serum albumin as the standard [10, 17].

Statistical Analysis

SPSS 23.0 software was used for statistical calcu-
lations. Descriptive statistics (mean, standard devia-

Table 1. Descriptive statistics by groups

tion, median, minimum and maximum values) were
given for numerical variables while evaluating the
data. In the study, the differences or relationships of
other variables were examined according to the diag-
nostic variable. A cross table was created as a method
for categorical variables and the Chi-Square test was
applied. Kruskal-Wallis Test was used as a method for
numerical variables. The purpose of the Kruskal-Wal-
lis Test (sometimes also called the “one-way ANOVA
on ranks”) is to test the differences between three or
more groups in groups that do not show normal distri-
bution. When the data are examined, the diagnosis
variable consists of four groups. The Kruskal-Wallis
Test was used to examine whether there was a statis-
tically significant difference between the groups in
terms of variables. Statistical significance was taken
as 0.05 in the analysis.

RESULTS

The analysis process of the research data has been
examined under three headings. First, the distribution
of variables and descriptive statistics are given. In the
second stage, the relationship between gender, which
is a categorical variable, and the diagnosis was given

Post-Term Term Pre-Term SGA p value
(n =20) (n =20) (n =20) (n =20)
Mean + SEM Mean + SEM Mean + SEM Mean + SEM
Age 25.10 £4.930 27.45 +£5.763 26.05 +4.407 25.30+£5.713 0.373
Gravida 2.10+£1.553 2.55+1.701 2.95+2.012 2.05+1.877 0.202
Parity 2.38 £1.188 2.33 +1.497 1.79 +£1.188 2.00 + 1.309 0.498

SGA = small for gestational age, SEM = standard error of mean

Table 2. Examination of the relationship between infant gender and diagnosis variable

Post-Term Term Pre-Term SAG Total Chi- D
Square value
Baby’s Gender Girl Number 8 12 9 13 42 3409  0.333
Percent 19.0 28.6 214 31.0 100.0
Boy Number 12 11 7 38
Percent 31.6 21.1 28.9 184 100.0
Total Number 20 20 20 20 80
Percent 25.0 25.0 25.0 25.0 100.0
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by cross-tables method and chi-square test. In the third
stage, the Kruskal-Wallis Test was used to examine
whether there was a significant difference between nu-
merical variables according to diagnoses.

Descriptive Statistics
Participants (n = 80) are presented in Table 1 with
their mean values and standard deviations.

Cross Table Method and Chi-Square Analysis

Table 2 shows whether there is a dependent rela-
tionship between gender and the diagnosis variable.
At the same time, the frequent values and percentage
values in the diagnosis variable of the sexes were also
shown.

When the chi-square test is examined, we can say
that there is no statistically significant relationship be-
tween gender and diagnosis (p > 0.05).

Table 3 prensents whether there is a difference be-
tween the diagnosis variable and t variables. Kruskal-
Wallis Test result values and p values were also given
along with the median, minimum and maximum val-
ues of the variables. The p-values have been evaluated
to decide whether there is a statistically significant dif-
ference.

According to our results, there was no statistically
significant difference between maternal values except
PONI1 paraoxonase activity levels (p > 0.05). These
values are maternal’s age, gravida, parite, TG, Total
cholesterol, HDL and LDL. There was a statistically
significant difference in all values belonging to babies
(p < 0.05). These values are the baby's weight, TG,
Total cholesterol, HDL, LDL and PON1.

The maternal PON1 level of the Pre-Term was sig-
nificantly lower than the Term, Post-Term, and SGA
groups. In addition, maternal PON 1 level of Term
group is significantly higher than SGA group.

The baby weight of the Pre-Term and SGA groups

was significantly less than the Term and Post-Term
groups.
The Total cholesterol level of the Pre-Term group was
significantly higher than the Post-Term and SGA
groups. The TG level of the SGA group was signifi-
cantly higher than the Term and Pre-Term groups. The
HDL level of the Pre-Term group was significantly
higher than the Post-Term and SGA groups. The LDL
level of the Pre-Term group was significantly higher
than the Post-Term and SGA groups.

The baby PONI1 level of the Pre-Term and SGA
groups was significantly lower than the Term and
Post-Term groups.

DISCUSSION

The weight of the newborn is affected by many
factors such as the mother's nutrition, socio-economic
status, diseases, environmental conditions and genet-
ics. It is directly related to the adaptation of the baby
to the external environment. For this reason, it is very
important that the baby is born at the optimum weight
[1]. Various studies are showing the relationship be-
tween maternal weight and lipid profile with newborn
weight. In the study of Ouidir et al. [18], it was re-
ported that maternal lipids affect fetal development.
In a study by Brittos et al. [19], it was reported that
there was a relationship between maternal weight,
newborn weight and lipids in the umbilical cord blood.
Kim et al. [20] conducted a study on the effect of ox-
idative stress on birth weight in pregnant women.
They reported that the levels of malondialdehyde, one
of the main products of lipid peroxidation and an in-
dicator of the oxidant-antioxidant balance of the pla-
centa, in maternal urine were high, and the birth
weight of the babies of these mothers was low. It has
been reported that maternal oxidative stress may affect
birth weight in this study [20]. Negi ef al. [21] con-
ducted a study on the evaluation of biomarkers of ox-
idative stress and antioxidant capacity in cord blood
of preterm newborns with low birth weight. In this
study, it was reported that oxidative stress was high
especially in babies born with low birth weight, and
morbidity and mortality increased in these babies. Ox-
idative stress is also higher in newborn babies, as an-
tioxidant defense mechanisms are not fully mature and
oxidant loads are high [21]. In another study by Negi
et al. [3], they found a significant increase in malon-
dialdehyde and 8-Hydroxy-2-deoxy guanosine (one of
the markers of oxidative DNA damage) levels in pre-
mature babies with low birth weight. It has been re-
ported that the weight of the newborn baby is
important in terms of oxidative stress, morbidity and
mortality [3]. In our study, we determined the PON1
enzyme activity as an antioxidant. This enzyme is half
the size of the newborn in the adult human and rises
to the adult level one year after birth and remains con-
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Table 3. Examination of the difference between variables based on diagnoses
Median  Minimum Maximum KW, p value
Maternal TG 1) POST-TERM 250.00 60.00 376.00 6.185 0.103
2) TERM 194.50 118.00 406.00
3) PRE-TERM 223.00 122.00 268.00
4) SGA 276.50 102.00 357.00
Maternal Total Cholesterol 1) POST-TERM 276.00 51.00 398.00 4.719 0.194
2) TERM 277.00 187.00 398.00
3) PRE-TERM 253.50 147.00 525.00
4) SGA 218.00 178.00 381.00
Maternal HDL 1) POST-TERM 68.00 23.00 98.00 6.915 0.075
2) TERM 80.50 40.00 105.00
3) PRE-TERM 74.00 38.00 125.00
4) SGA 64.00 44.00 106.00
Maternal LDL 1) POST-TERM 134.50 16.00 272.00 3.739 0.291
2) TERM 147.50 86.00 370.00
3) PRE-TERM 147.50 66.00 300.00
4) SGA 117.00 61.00 266.00
Maternal PON1 1) POST-TERM" 130.70 119.30 151.00 59.004 <0.001%
2) TERM" 138.50 126.30 146.30
3) PRE-TERM 103.60 95.20 107.80
4) SGA*" 111.20 92.90 177.00
Baby Weight 1) POST-TERM"™ ¢ 3282.50 2700.00 3850.00 57.174 <0.001%
2) TERM™¢ 2980.00 2605.00 3900.00
3) PRE-TERM 2440.00 1800.00 2860.00
4) SGA 2400.00 2200.00 2470.00
Baby Total Cholesterol 1) POST-TERM" 52.00 37.00 80.00 15776  0.001*
2) TERM 63.00 38.00 268.00
3) PRE-TERM 67.00 57.00 217.00
4) SGA® 57.50 34.00 70.00
Baby TG 1) POST-TERM 32.50 23.00 88.00 14.788 0.002*
2) TERM ¢ 32.00 17.00 242.00
3) PRE-TERM® 30.00 16.00 60.00
4) SGA 50.50 22.00 82.00
Baby HDL 1) POST-TERM" 26.50 18.00 46.00 18.385 <0.001*
2) TERM 28.00 18.00 108.00
3) PRE-TERM 33.50 25.00 45.00
4) SGAP 24.00 13.00 39.00
Baby LDL 1) POST-TERM" 20.50 6.00 37.00 25997 <0.001%
2) TERM 25.50 7.00 112.00
3) PRE-TERM 30.00 16.00 68.00
4) SGA? 19.00 8.00 32.00
Baby PON1 1) POST-TERM"™ ¢ 52.60 43.80 55.70 58.310 <0.001%
2) TERM™¢ 51.85 45.20 57.30
3) PRE-TERM 37.80 31.80 44.70
4) SGA 43.80 40.70 51.20

K.W. = Kruskal Wallis Analysis *p < 0.05 (Statistically significant). Significance against TERM group, *p < 0.05; significance
against PRE-TERM group, ®p < 0.05; significance against SGA group, p < 0.05.
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stant throughout life. It does not differ according to
gender [13]. Therefore, we did not discriminate re-
garding the gender of the babies in our study. It has
been reported that PON1 activity decreases in cases of
increased oxidative stress such as dyslipidemia, dia-
betes mellitus, hypertension, advanced maternal age,
and cigarette-alcohol consumption [22]. Ferretti et al.
[14] evaluated leptin and PONI1 activity in the cord
blood of obese mothers. In this study, it was concluded
that PON1 activity decreased in obese women com-
pared to normal weight, and oxidative damage in-
creased in mother and baby [14]. Mogarekar et al. [23]
investigated the relationship between newborn birth
weight and maternal serum PONT arylesterase activity
and found a positive correlation between them. And in
their study, it was stated that this situation may be an
additional risk factor in low birth weight babies [23].

Some researchers have explored the relationship
between PONI1 activity and pregnancy complications
[24, 25]. Kumru et al. [25] have shown in their study
that PON1 activity decreased in preeclamptic pregnan-
cies. Lawlor et al. [24] indicated in their study that
there is a close relationship between PON-1 Q192R
polymorphism and preterm birth. Our study also sup-
ports these studies. We revealed that the paraoxonase
activity of the PON1 enzyme in mothers affects both
the gestational week and may be a marker in predict-
ing the babies who are at risk in terms of birth weight.

CONCLUSION

To conclude, we can say that mothers with low
paraoxonase activity of PON1 enzyme are more likely
to deliver a baby with low birth weight. It appears that
PONT activity plays an important role in infant devel-
opment and affects the birth weight of a newborn. De-
creased paraoxonase activity in maternal serum may
be considered as the additional risk factor for the de-
velopment of low birth weight newborns. We think
that the paraoxonase activity of the PON1 enzyme in
mothers may be a marker in predicting the babies who
are at risk in terms of birth weight.
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