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in the third trimester17.
Pregnancy per se is a state of oxidative stress due to 

the high metabolic activity of placental mitochondria that 
generate ROS, and also to superoxide generation from 
NADPH oxidase18. Increased oxidative stress may occur 
during the 3rd trimester due to the rapid development of 
the placenta. The placenta exhibits intense cellular activ-
ity and is the major source of pro-oxidant agents and oxi-
dative stress in normal human pregnancy4.

The existence of a large placenta can increase lipid 
peroxidation and oxidative stress due to an increase in li-
pid peroxide formation. Unsaturated fatty acids abundant 
in the placenta contribute to oxidative stress as a source 
of lipid peroxidation19. The concentration of lipoperox-
ides in maternal blood increases as gestation progresses. 
The concentration in pregnant women at 40 weeks gesta-
tion is 1.6 times higher than in nonpregnant women20.

Although placenta contributes to increased maternal 
oxidative stress, it is also one of the most important sourc-
es of antioxidant enzyme-systems20,21. Our understanding 
of the role of antioxidant systems during pregnancy and 
fetal development is constantly evolving with research 
defining better the biological roles of these highly re-
active species and the maintenance of optimal oxidant/
antioxidant balance. The antioxidant enzyme system is 
upregulated during the last 15% of gestation22. Several 
antioxidant defense mechanisms, such as catalase, super-
oxide dismutase, beta-carotene, glutathione reductase, 
glutathione peroxidase, glutathione S-transferase, and 
glucose 6-phosphate dehydrogenase, restrict lipid peroxi-
dation during pregnancy, especially in the placenta, and 
impede the oxidation progress23,24. The placenta is able to 
keep the lipid peroxidation under control in normal preg-
nancy4. Placental tissue suppresses lipoperoxide forma-
tion in the late gestational age, lowers the concentration 
of lipoperoxides in the cord blood. The concentration of 
lipoperoxides in the cord blood, however, is 70% lower 
than that in maternal blood20,21.

These developmental changes provide for the transi-
tion from the relative hypoxia of intrauterine develop-

ment to the oxygen-rich extrauterine environment and 
they protect the fetus from many kinds of oxygen radicals 
in the feto-maternal circulation20-22.

Considering that the placental tissue typically is func-
tional in postterm pregnancies, we hypothesized that 
such pregnancies experience deteriorating oxidative bal-
ance and increased oxidative stress, which in turn cause 
increased antioxidant activity.

Oxidative stress may be one of the underlying mech-
anisms of preterm delivery9. Increased oxidative stress 
was seen in preterm mothers as well as in cord samples 
and is associated with prematurity25,26.

The antioxidants may help prevent preterm birth as-
sociated with inflammation and preterm labor and length-
en the pregnancy duration19. This delaying action might 
be due to an inhibition of the synthesis of prostaglandins, 
which they increase the smooth muscle contractility27. 
In contrast to preterm labor, oxidative stress does not in-
crease in postterm pregnancies. Thus, the labor mecha-
nisms are not triggered and fetal delivery is delayed. 
Therefore, we alternatively hypothesized that the oxida-
tive balance, as well as maternal TAS level do not change 
in postterm pregnancies.

In our study, TAS level was lower in postterm preg-
nancies than term pregnancies. Our result is different 
from the literature, which is pointed out that the anti-
oxidant status should be increased when the pregnancy 
progresses4,7. Our result does not support our first hy-
pothesis, also supports the second. Our result may be 
explained as in postterm pregnancies the contribution of 
the placenta in the oxidative stress status decreases, thus 
in the optimal milieu, the delivery mechanisms are not 
triggered and the pregnancy gets longer.

To test our hypotheses, we compared a single lab val-
ue of pregnant women who delivered prior to 41st weeks 
to those who had not begun to labor by the 41st gestational 
week. Radical oxidative species and antioxidant levels 
differ during pregnancy, making evaluation difficult28. 
We only used TAS measurement to assess the cumulative 
oxidative stress status, because Rice-Evans and Miller 

Postterm Pregnancies (n =50) Term Pregnancies (n=50) p
aAge (years) 26.5 ± 5.6 25.2 ± 4.6 0.316
bGravidity 2 (2.0) 1 (1.0) 0.068
bParity 1 (1.0) 0 (1.0) 0.054
a,cBMI (kg/m2) 29.7 ± 3.6 28.0 ±3.2 0.011
a,dGW at sample collection 41.2 ± 0.2 38.1 ± 0.6 <0.001
aGW at delivery 41.5 ± 0.3 38.7 ± 0.6 <0.001
bBirthweight (g) 3,243 (345) 3,302 (317) 0.101
bTAS (mM) 1.69 (0.12) 1.75 (0.20) 0.006

aMean ±Standard deviation
bMedian (Interquartile range)
cBMI: Body Mass Index
dGW: Gestational Weeks

Table 1: Patient demographics and Total Antioxidant Status (TAS) levels.




