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PARAOXONASE AND ARYLESTERASE ACTIVITIES IN PREGNANT WOMEN
WITH INTAUTERINE GROWTH RESTRICTION: A PRELIMINARY STUDY
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SUMMARY

Objective: To evaluate the role of paraoxonase and arylesterase activities in etiopathogenesis of intrauterine growth restriction

Design: Prospective study

Setting: Gaziantep Üniversity, Medical School, Department of Obstetrics and Gynecology

Patients: Pregnant patient with intrauterine growth restriction.

Interventions: Serum analysis and rutin pregnancy  interventions.

Main outcome measures: Serum paraoxonase and arylesterase activities.

Results: We have demonstrated higher paraoxonase and arylesterase activities in patient group.

Conclusions: This is the first report about the role of paraoxonase 1, which is  a HDL-associated antioxidant enzyme,

in etiopathogenesis of intrauterine growth restriction in English literature.  Further studies to evaluate the importance

of serum paraoxonase and arylesterase activities for prediction of intrauterine growth restriction  are needed.
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‹NTRAUTER‹N GEL‹fiME KISITLILI⁄I ‹ZLENEN GEBELERDE

PAROKSANAZ-AR‹LESTERAZ ENZ‹M AKT‹V‹TELER‹: P‹LOT ÇALIfiMA

ÖZET

Objectif: ‹ntrauterin Geliflme K›s›tl›l›¤› etiyopatogenezinde paroksanaz ve arilesteraz enzim aktivitelerinin yerinin ortaya konulmas›

Planlama: Prospektif

Ortam: Gaziantep Üniversitesi, T›p Fakültesi, Kad›n Hastal›klar› ve Do¤um AD

Hastalar: ‹ntrauterin Geliflme K›s›tl›l›¤› izlenen gebeler

Giriflim: Serum analizi, hasta ve kontrol gruplar›n›n rutin gebelik takibi

De¤erlendirme parametreleri: Serum paroksanaz ve arilesteraz enzim aktiviteleri

Sonuç: Paroksanaz ve arilesteraz enzim aktiviteleri hasta grubunda anlaml› ölçüde yüksek olarak saptanm›flt›r

Yorum: Bu çal›flma HDL'ye ba¤l› antioksidan bir enzim olan paroksanaz 1 'in intrauterin geliflme k›s›tl›l›¤› patofizyolojisinde

yeri oldu¤unu ortaya koyan literatürdeki ilk çal›flmad›r. Bu konuda özellikle intrauterin geliflme k›s›tl›l›¤› öngörüsünde

paroksanaz ve arilesteraz enzim aktivitelerinin yerini ortaya koyan  prospektif çal›flmalara ihtiyaç vard›r.

Anahtar kelimeler: arilesteraz, intrauterin geliflme k›s›tl›l›¤›, paroksanaz
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INTRODUCTION

Normal fetal growth is related to maternal, fetal,

placental and external factors along with genetic growth

potential. Impairment of one or more of these factors

affects the fetal growth(1). The American College of

Obstetricians and Gynecologists (ACOG) defined

intrauterine growth restriction (IUGR) as the estimated

fetal weight below 10th percentile for the gestational

age(2). IUGR is considered as an important reason of

the perinatal mortality and morbidity in the modern

obstetrics practice. Although the literature contains

hundreds of studies that revealed the risk factors for

IUGR, etiopathogenesis of IUGR, which occasionally

occurs without any risk factors, could not been fully

demonstrated. It is thought that, in the physiopathology

of IUGR, placental failure, which is observed related

to oxidative stress, played a key role(3).

Paroxanase-1 (PON1) is an antioxidant enzyme bound

to high-density lipoproteins with paroxanase (PON)

and arylestherase (ARE) activities(4). The studies that

have been performed since its discovery in 1961

revealed that PON1 enzyme was involved in the

physiopathology of the atherosclerosis and cardiovascular

diseases, related to endothelial damage and vascular

dysfunction(5,6).

In this study, we aimed to evaluate PON and ARE

activities of PON1 enzyme in IUGR, for which

endothelial damage and vascular dysfunction were

thought to play a role in the etiopathogenesis. This

study has been the first study published in the literature,

which evaluated PON and ARE activities in IUGR.

MATERIAL AND METHODS

This study was approved by Ethical Committee of the

Gaziantep University, Medical Faculty (05/11/2009 D

decree no. 11) and thereafter, was conducted with the

grant with the project number of TF.10.18 given by

Gaziantep University, Research Projects Found. We

enrolled 50 patients who were hospitalized and followed

up with the diagnosis of IUGR in the Clinic of

Gynecology and Obstetrics Department of Gaziantep

University Medical Faculty and 51 healthy pregnant

women who were presented to the polyclinic at their

third trimester between November 2009 and July 2010.

For all pregnant women, demographic data,

ultrasonographic data and Doppler parameters were

recorded and they were prospectively monitorized.

Exclusion criteria included fetal abnormality,

chromosomal anomaly, fetal infection, multiple

pregnancy, early membrane rupture, preeclampsia,

eclampsia, maternal chronic disease (hypertension,

endocrine diseases, connective tissue diseases,

thrombophilies, hyperlipidemia, acute or chronic hepatic

diseases), the use of the drugs that may affect the serum

levels of the enzyme or smoking, the cases of

inadequately measured Doppler parameters and the

patients diagnosed with IUGR with a birth weight

above 10th percentile. Gestational week of the patients

enrolled to the study was calculated using the date of

the last menstruation and was confirmed by sonographic

measurements done in the early pregnancy. The patients

whose gestational week could not be exactly determined

were not included to the study. In all subjects, fetal

weight (EFW) was calculated using ultrasonographically

obtained biparietal diameter, head circumference,

femoral length and abdominal circumference. Pregnant

women of each group were followed-up until the time

of delivery and the diagnosis of IUGR were confirmed

by a birth weight below 10th percentile.

All the ultrasonographic examinations and

measurements were done using 4 MHz convex probe

with Toshiba Xario XG Color Doppler ultrasound

device. Umbilical artery and middle cerebral artery

were examined using Doppler ultrasonography. Arterial

system was considered to be impaired if the loss of

diastolic flow or reversed flow were observed in the

umbilical artery, a systole to diastole ratio (S/D) was

above 95th percentile and middle cerebral arterial

pulsatility index (PI) was below 5th percentile. Patient

group was subdivided into two subgroups as those

with impaired arterial system (Group 1A) and normal

patients (Group 1B).

Blood samples, which were obtained from antecubital

veins of the subjects in the patient and control groups,

were centrifuged at 3500 rpm for 10 minutes and the

serum samples separated were stored at -20°C until

the day of analysis. PON and ARE activities were

evaluated using commercially available full-automatic

kits (Relassay/Gaziantep/Turkey)(7). The results

obtained in the study were evaluated using SPSS

(Statistical Package for Social Sciences) for Windows

15 software at %95 confidence interval and at a

significance level of p<0.05.
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RESULTS

In this study, no statistically significant difference was

observed in terms of age, parity, gestational week at

the time of blood sampling and body mass index

between the patient group consisted of 50 pregnant

women diagnosed with IUGR and control group

consisted of 51 healthy pregnant women (Table I).

Table I: Demographic and clinical findings of the patient and control

groups.

NS, not significant; SS, standard deviation

A statistically significant difference was observed

between patient and control groups in terms of serum

PON and ARE enzyme activities, leading to a

significantly higher activity for both enzymes in the

patient group with IUGR (Table II) (Figure 1).

Table II: paroxanase and arylesterase enzyme activities for patient

and control groups.

SS, standard deviation

Table III: Paroxanase and arylesterase activities of the pregnant

women with impaired arterial system in the patient group (Group

1A) and of the normal pregnant women (Group IB).

NS, not significant; SS, standard deviation

Figure 1: Paroxanase (PON) and arylesterase (ARE) enzyme

activities of the patient and control groups.

Control group did not exhibit arterial system

impairment. In the patients group, 34 pregnant women

showed arterial system impairment (Group 1a), whereas

16 pregnant women showed natural Doppler flows of

umbilical artery and middle cerebral artery (Grup 1B).

No statistically significant difference of serum PON

and ARE enzyme activities was detected between the

subgroups in which an impairment of arterial system

was observed and was not observed among the pregnant

women that showed IUGR (Table III).

DISCUSSION

Recent studies suggested that the complications of

pregnancy, such as unexplained IUGR and early-onset

preeclampsia, resulted from a common physiopathology
(8-10). Accordingly, maternal spiral arteries observed

during the first trimester of the pregnancy and anomalies

of trophoblast invasion cause oxidative stress and,

thereby, endothelial dysfunction resulting from

oxidative stress plays a key role in the occurrence of

pregnancy complications, such as IUGR(11). For this

issue, many studies were conducted to reveal the

correlation between the parameters of oxidative stress

and fetal weight(12-15).

PON1 enzyme, that has been firstly detected in the
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Patient group Control group p

(n=50) (n=51)

Mean±SS Mean±SS

Age 28,7±5.8 28,5±5,6 NS

Parity 1,86±1,07 2,16±1,36 NS

Pregnancy week at the

time of blood sampling 33,7±4,2 34,1±3,6 NS

Pregnancy week

At the delivery 34,4±3,9 39,1±1,1 <0.05

Body mass index 29,5±2,3 29,9±2,8 NS

Birth weight of the baby 1668±665 3550±284 <0.05

Amniotic fluid index 3,9±1,2 9,8±2,7± <0.05

Patient group Control group p

(n=50) Mean±SS (n=51) Mean±SS

Paroxanase enzyme

activity (U/L) 174,0±105,5 134,6±126,0 <0.05

Arylesterase enzyme

activity (U/L) 242,1±125,4 164,8±105,2 <0.05

Group IA Group IB p

(n=34) Mean±SS (n=16) Mean±SS

Paroxanase enzyme

activity (U/L) 174,0±104,1 168,6±105,4 NS

Arylesterase enzyme

activity (U/L) 240,2±124,3 249,6,8±118,1 NS
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HDL immunoprecipitates in 1961, is a glycosylated

protein with a molecule weight of approximately 43

kDa(16,17). Although the physiological role of PON1

is not fully known, it was demonstrated to prevent

LDL oxidation by hydrolyzing lipid peroxides and to

have a protective role against cellular damage that

might be caused by toxic agents such as organophosphates
(18,19). PON1 is an enzyme that plays an important role

in the antioxidant system of the liver microsomes(20).

It was demonstrated that PON1 enzyme activities were

lower in the cases of atherosclerosis and cardiovascular

disease resulting from endothelial damage(5,6).

In the literature, the results of limited number of studies

that evacuate PON and ARE activities in the pregnant

women with preeclampsia with a physiopathology that

involved endothelial dysfunction were conflicting(21-

24). In this subject, while Yaghmaei et al. detected high

PON and ARE activities in the preeclamptic pregnant

women(21), Kumru et al. and Uzun et al. considered

this activities as lower(22,23).

Baker et al.(24) determined PON and ARE activities

of PON1 enzyme at 15th and 20th gestational weeks

and demonstrated that these two enzymatic activities

were statistically higher in the group that developed

preeclampsia among all pregnant women that they

followed-up. Moreover, the patients were examined

in two groups, as mild and severe preeclampsia, and

the levels of enzyme were found to be higher in the

group of severe disease compared to the group of mild

disease.

Although the literature contained some studies that

investigated PON and ARE activities in the preeclamptic

pregnant women, our study has been the first study that

evaluated the activities of PON and ARE enzymes in

IUGR, which has been thought to share a common

physiopathology with preeclampsia.

In our study, PON and ARE activities were found to

be statistically significantly higher in IUGR group and

this result was considered as a compensatory response

rather than a reason. It was thought that the evaluation

of this response especially during the first trimester

could play a role in the prediction of IUGR. The fact

that there was no difference of PON and ARE activities

between the groups that showed and did not show an

impaired arterial system in the patient group was

interpreted as the lack of a correlation between these

enzymatic activities and prognosis.

Consequently, this study has been the first study that

highlighted the important place of PON1, a HDL-

related antioxidant enzyme, in the physiopathology of

IUGR. Further prospective studies are needed to

evidence the place of PON and ARE activities in this

subject and especially in the prediction of IUGR.
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