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Oz

Amac

Stres gebelik sirecinde anne ve fettis saghgini olum-
suz etkilemektedir. Calismamizda kronik hareketsizlik
stresinin plasenta ve fetus gelisimi Uzerine etkilerini
arastirmayi hedefledik.

Gerec ve Yontem

Balb/c susu disi fareler (20-30gr), 2disi-1erkek olacak
sekilde katima alindi. Kontrol grubundaki (n=6) gebe
farelere herhangi bir uygulama yapilmazken, stres
grubundaki (n=6) gebe farelere gebeligin 6.ginln-
den 18.gunune kadar giinde 3 defa 45dakikalik kronik
hareketsizlik stresine maruz birakildi. Gebeliginin 18.
Guninde plasenta ve fetlsler anestezi altinda sezar-
yen ile alind1.

Bulgular

Prenatal stres, trofoblastik dev hticreler, glikojen ice-
ren hicreler ve labirent trofoblastik hicreler dahil ol-
mak Uzere bir¢ok plasental hiicrede apoptozu dnemli
Olcude arttirdi ve intrauterin buytime geriligine sebep
oldu. Stres stiperoksit dismutaz ve glutatyon seviye-
lerini azaltti. Fetlstn gelisimini degerlendirmek igin,
Alizarin Red S boyamasi ile fettistin kemiklesme mer-
kezleri degerlendirildi.

Sonug¢

Gebelik siirecindeki stres, apoptozu tetikleyerek, labi-
rent bolgesi kuguldi ve plasenta yetmezligine sebep
oldu, ayrica kollajen seviyelerini arttirarak fetis geli-
simini olumsuz yonde etkileyerek intrauterin bliyime
geriligi patogenezinde katkisi oldugunu gozlemledik.
Keywords: Fetus; hareketsizlik stresi; plasenta.

Abstract

Objective

Stress can affect negatively mother and fetuses du-
ring pregnancy. We aimed to investigate the effects of
chronic immobilization stress on placental maturation
and fetal development.

Materials And Methods

Balb/c virgin female mice (20-30 g) were mated with
male mice in a 2 to 1 female to male ratio. Pregnant
mice in control group (n=6) were left undisturbed,
whereas pregnant mice in the stress group (n=6)
were exposed to 45 min chronic immobilization stress
for three times/day starting from gestational day 6 till
18. Fetuses and placentas were removed from dams
on the gestational day 18 under anesthesia.
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Results

The prenatal stress significantly increased apoptosis
in several placental cells including trophoblastic giant
cells, glycogen cells and labyrinth trophoblastic cel-
Is and resulted in intrauterine growth restriction. The
stress caused a decreased superoxide dismutase
and glutathione levels. Alizarin Red S staining shows
the ossification center of the fetuses to see develop-
mental abnormality.

Introduction

The placenta is the most important role infetus devel-
opment during pregnancy. If the placenta fails to func-
tion properly, fetal growth retardation or fetal death oc-
curs. The mature placenta contains three layers; the
labyrinth, the junctional zone (spongiotrophoblast),
and the maternal decidua (1). The labyrinth zone is
where maternal-fetal exchange occurs, consisting of
syncitiotrophoblasts, chorionic trophoblasts, stroma,
and blood vessels (2).

Stress can occur any time throughout the life and
a useful experience that motivates an organism to
overcome the pressure. Especially, if stress becomes
chronic it may be injurious and destructive. The hy-
pothalamus coordinates the stress as well as the
metabolic responses. Many studies show the asso-
ciation of anxiety and depression with altered hypo-
thalamus-pituitary-adrenal (HPA) axis. HPA system
adapts the individual to the effect of stress. Howev-
er, if the stress factor is often repeated, causing the
chronic central drive to neurons controlling the stress
response (3). Chronic stress may cause many harm-
ful effects and may adversely affect life (4). Many
studies show that the stress, during the pregnancy
can cause of many pathological problems for the ma-
ternal and fetal side.

Reactive oxygen species (free radicals) cause met-
abolic or chemical reactions, disrupting intracellu-
lar and extracellular balance. Thus, oxidative stress
occurs. Malondialdehyde (MDA) is lipid peroxidation
product and one of the most important indicators of
oxidative stress. The distruption balance between
oxidative stress and antioxidant capacity, damages
organs or organ systems. Free radicals is formed
by endogenous and exogenous stress and it caus-
es many diseases such as atherosclerosis, cancer,
neurodegenerative diseases, drug-associated toxicity
and harm placental development. Glutathione (GSH),
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Conclusion

Gestational stress causes placental dysfunctions by
triggering apoptosis, reducing the labyrinth zone as
well as increasing collagen levels, which may impair
fetal development that may contribute to pathogene-
sis of intrauterine growth restriction.

Keywords: Fetus; immobilization stress; placenta.

antioxidant vitamins (vitamin E, vitamin C) and anti-
oxidant enzymes (superoxide dismutase (SOD)) play
an significant role in protecting cells against oxidative
damage (5).

Apoptosis, that keep normal tissue function, is a pro-
grammed cell death and it is active process. Apopto-
sis in normal tissue turnover is called “programmed
cell death”. However, sometimes apoptosis may be
induced by the influence of cytokines or growth fac-
tors through external factors. Apoptosis by cause of
stimuli has two known pathways: intrinsic-mitochon-
drial pathway, extrinsic-death receptor-mediated
pathway or exogenous stimuli such as cytokines.
Main stimulants of apoptosis are caspases which
are a family of cysteine proteases separates a large
number of vital cellular proteins to effect apoptosis
cascade (6). Flice-like inhibitory proteins (FLIPS), in-
hibitors of apoptosis (IAP), and anti—apoptotic Bcl-2
family members, are some endogenous inhibitors of
caspase, thus precluiding further spread of the death
signal. In normal pregnancy, apoptotic cells are
shown in both parts of the placenta, maternal and
fetal sites and, existence of these cells is correlated
the stages of placental development like trophoblast
invasion, spiral artery transformation, trophoblast
differentiation and parturition. Also, apoptosis has
also been shown to be involved in the development
of maternal immune tolerance against paternal anti-
gens (7,8). Trophoblast apoptosis is seen more of-
ten and the steps of regulation of this apoptosis can
shed light on the pathophysiology of these diseases.
By controlling the release of pro-apoptotic factors
from mitochondria, family members of Bcl-2 can ad-
just the death signals directly or intrinsically. The Bcl-
2 family consists of three functional groups and they
have a different number of Bcl-2 homology domains.
Syncytiotrophoblasts were found to express higher
levels of Bcl-2 than sitotropoblasts during pregnancy
(8-12).



Morphological changes of apoptosis have been ob-
served in uncomplicated pregnancies in villous troph-
oblast of placenta, including nuclear condensation,
membrane overflow and DNA fragmentation, sug-
gests that apoptosis is associated with the normal tis-
sue remodeling.

Stress can affect negatively mother and fetuses dur-
ing pregnancy. The period of pregnancy and duration
of applied stress is important. This study evaluates
the effects of chronic immobilization stress (CIS) on
the placenta morphologically, biochemically (oxidant
and antioxidant balance), immunohistochemically
(apoptosis markers) and fetus in mice.

Materials And Methods

Animals

Balb/c mice supplied by Department of Laboratory
Animal Sciences (Izmir, Turkey). The animals were
kept at room temperature (23 + 2 ° C) and humidity
(60%), 12 hours light / dark cycle, and in an ad libitum
food and tap water diet during the experiments.

Animal Experiments

All experiments were performed between January
2013 and March 2013 in accordance with the guide-
lines provided by the Experimental Animal Laboratory
and approved by the Animal Care and Ethical Com-
mittee of the Dokuz Eylul University, School of Medi-
cine (No; 79/2013).

Before starting the experiment, all animals were pro-
vided pregnancy with superovulation. Superovulation
was achieved by 5IU FSH (Puregon, Organon) and
then 51U human chorionic gonadotropin (hCG) (Preg-
nyl, Organon), over a 48 hour period. Because preg-
nancy possibility with superovulation is higher than
spontan cyclus (13). After the hCG injection, females
were placed in cages with males and left to copulate
and vaginal plug was evaluated the next day. Vaginal
plug means mating and its presence defines the first
day of pregnancy.

The pregnant mice were divided into 2 groups. Control
group: Pregnant (n=6), protected group during preg-
nancy. Stress group: pregnant and stressed group
(n=6). Stress group 6 days in the cages were kept
stress-free. Then, between 6 and 18 days of gesta-
tion, subjected to CIS three times a day (for a duration
of 45 minutes) between 09:00, 12:00 and 17:00 pm.
We excluded preimplantation period (E0.5-E6.0) and
included twelve days (E6.0-E18.0) for chronic stress
model.
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Female mice in both groups were caesarean under
ether anesthesia on the 18th day of their pregnancies
and placentae and pups were taken.

Chronic Immobilization Stress Model

Stress group 6 days in the cages were kept stress-
free. Then, between 6 and 18 days of gestation, sub-
jected to CIS three times a day (for a duration of 45
minutes) between 09:00, 12:00 and 17:00 pm. Ani-
mals were kept in ventilated conical flexible tubes
(width 5.5 cm; base to top 2.5 cm; length 5.5, 6.5 or
7.5 cm depending on size of mouse) (14).

Histological, Morphological and

Biochemical Evaluation

The placental materials to be used for histological
evaluations were taken into 10% formaldehyde for
48 hours. Then by applying routine tissue process-
ing procedure, the tissues were embedded in paraffin
blocks.

From all tissue blocks sections of 5 um were cut and
stained with H&E (01562E&01602E, Surgipath, Bret-
ton, Peter Borough, Cambridgeshire) hematoxylin
solution for 5 min and eosin solution for 10 s for histo-
logical analyses.

The placental materials to be used for biochemical
examinations were taken into cryovial by washing
with PBS. Placental tissues were prepared homogen-
ate for biochemical analyses (Superoxide dismutase
(SOD), glutathione (GSH), malondialdehyde (MDA)).
Plecantal tissues were washed with saline solution
twice and homoganated with Tissue Lyser Machine.
SOD, MDA, GSH were measured by HPLC spectrom-
eter (GSH: cat no 354102-Meck, SOD: 574601-Merck,
MDA:820756-Sigma Aldrich).

The numbers of total fetus, as well as live and dead
fetuses, were recorded. Also, placental and fetal
weights were measured. After examination of live fe-
tuses for the external morphologic abnormalities, fe-
tuses were fixed with 96% ethanol and stained with
Alizarin Red S (A5533, Sigma), and examined for the
skeletal malformations and developmental restric-
tions by staining ossification areas in the fetus.

Immunohistochemistry

After deparaffinization and rehydration, sections were
then treated with 10 mM citrate buffer (Cat No. AP-
9003-125 Labvision) for 5-minute sections were incu-
bated in a solution of 3% H202 for 5 min to inhibit
endogenous peroxidase activity. They were then incu-
bated with normal serum blocking solution. Sections
were then incubated in a humid chamber for 18 h at
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+4°C with anti-Caspase-3 (Cat No. AB3623-Milipore)
/Bcl-2 (Cat No. AB182858-Abcam) /Bax antibody (Cat
No. AB2915-Milipore) 1:100. Sections were then incu-
bated with biotinylated IgG and then with streptavidin
conjugated to horseradish peroxidase for 30 minutes
each prepared according to kit instructions (Invitro-
gen-Plus Broad Spectrum 85-9043). Finally, the sec-
tions were stained with DAB, counter-stained with
Mayer hematoxylin, and analyzed using a light micro-
scope. Staining intensity of tissue sections was eval-
uated and graded (0, absence;l, weak; 2, moderate;
3, strong) in a blinded fashion by two examiners and
assessed by using the HSCORE. The HSCORE was
calculated using the fallowing equation: HSCORE=-
Pi (i+1), where i is the staining intensity and Pi the
percentage of stained placental cells at each level of
intensity.

Statistical Analysis

Immunostaining HSCOREs for each antibody in pla-
cental tissue results were compared by a t-test. Bi-
ochemical results were analyzed with one-way anal-
ysis of variance (ANOVA) post hoc Bonferroni test.
p<0.05 is accepted as statistically significant. Statisti-
cal calculations were performed using by Sigma Plot
version.3.

Results

Body Weight Measurements

At the end of the experiment, the weights of the moth-
ers were 42.19 g in the control group and 31.31 g
in the stress group. There is a significant difference
between two groups (p< 0.05) (Fig 1A). The weights
of the fetuses obtained at the end of the experiment
were 1.20 g in the control group and 0.77 g in the
stress group. There is a significant difference between
two groups (p<0.05) (Fig 1B). When placenta weights
are measured, the control group mean is 0.17 g and
stress group mean is 0.17 g. There is no significant
difference between the two groups (Fig 1C).

Macroscopic Results

Pregnant mice were sacrificed at 18 days of gesta-
tional age. 47 fetuses were alive and 2 fetuses died
from the control group and 31 were alive and 10 fe-
tuses were died from stress group in for which total
90 fetuses were collected by cesarean section. There
was no malformation of fetus such as abnormally of
skull bones, skin, and vertebrae, thoracic, harelips.
Whole fetuses were stained by the Alizarin Red S to
determine for intrauterine growth retardation. Alizarin
Red S staining shows ossification center of fetuses’
skeleton (Fig 2). Some fetuses of stress group had
early skeletal development (Fig 3).
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Histological Results
In the histological evaluation, placental tissues in con-
trol and stress groups were morphologically normal

(Fig 4).

In addition to the morphological analysis of H&E
stained sections, the lengths of the different layers
in the placenta were quantitatively measured us-
ing a Zeiss Imager A2 microscope and the Axiocam
program and statistically analyzed. Labyrinth zone,
1474.81 ym in the control group, 1185.78 um in the
stress group (Fig 5A); junctional zone, 664.48 pm
in the control group, 664.43 um in the stress group
(Fig 5B); while the decidua basalis was measured as
33.92 ym in the control group and 56.41 pm in the
stress group (Fig 5C).

When the glycogen cell areas examined, there was
no significant difference between the groups (Fig 6A).
In addition, areas of the glycogen are measured us-
ing the Zeiss Imager A2 Axiocam program. The mean
of the glycogen cell areas in the control group was
762.55 pm2, and the stress group was 997.00 um2
(Fig 6A).

Histological analysis showed that increase in con-
nective tissue areas in placentas of the stress group
(550.13 um2) compared to that of the controls (388.51
pum2) (p<0.05) (Fig 6B).

Immunohistological Results

The expression of Active-Caspase-3, Bax and Bcl-
2 in paraffin embedding tissue sections from both
groups were analyzed by immunohistochemistry
staining.

Active Caspase-3 immunoreactivity was significant-
ly higher in the stress group’s placental trophoblas-
tic cells and glycogen cells compared to that in the
control group’s placentas (Fig 7) (p<0.05). In addi-
tion, Bax immunoreactivity was increased in stress
group’s placental trophoblastic giant cells (p<0.005),
fetal vessel endothelial cells (p<0.001) and labyrinth
trophoblastic cells (p<0.001) compared to that in con-
trol group’s placentas (Fig 8). However, Bcl-2 immu-
noreactivity was no significant difference between the
groups (Fig 9).

Biochemical Parameters

Samples of placentas were cumulated for biochemi-
cal analyses. According to biochemical analyses, we
found significantly decrease in SOD and GSH levels
in the stress group (p<0.05) whereas a non-signifi-
cant increase in MDA level was detected in the stress
group compared to control group (p>0.05) (Fig 10).
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Figure 1
Chronic stress affects maternal and fetal weight. (A) Maternal weight, (B) fetal weight and (C) placental weight.
The bars represent the mean * S.E.M. (* p<0.05).

Figure 2
Images of control fetuses stained with Alizarin Red S. Red stained areas are ossification centers.

Figure 3

Images of chronic inactivity stress group fetuses stained with Alizarin Red S. Red stained areas are ossification centers.
Figure 3.1 is three fetuses of a mother belonging to chronic inactivity stress group belong to different prenatal develop-
mental stages. Figure 3.2 is three fetuses of another mother belonging to chronic inactivity stress group belong to different
prenatal developmental stages.

Figure 4

Placental areas of control and chronic inacti-
vity stress group. Control group (a) trophob-
lastic giant cells, (b) glycogen cells, (c) spon-
gio-trophoblastic cells (x400). Stress group
(d) trophoblastic giant cells, (e) glycogen
cells, (f) spongio-trophoblastic cells (x400).
Scale bar:50 pm.

35



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

A 1800
1600
1400
1200
1000
800
600
400

200

Labyrinth Zone Thickness(um)

°

Glycogen Cell Area (um?) 3>
N &2 @2 = 5 B
8 &8 8 8 8 8
8 8 8 8 8 8

o

700
p<0.05

@
8
3

@
3
3

400

Junctional Zone Thickness(um) ®

Control (n:6) Stress (n:6)

Control (n:6)

Control (n:6) Stress (n:6)

36

HSCORE of Bax Inmunoreactivity in TGC

LTC

HSCORE of B

HSCORE of B

Connective Tissue Area (um?)

Caspase-3 (+) TGC Number/ Toul TGC | ¢y

13

@
S
3

N oW &
2 g 8
8 38 3

3
3

°

Stress (n:6)

(9]
g8

Decidua Basalis Thickness (pm)

Control (n:6)

=)

Control

=)

Control

Control

=)

Stress

o
(o)

Stress.

Stress.

Immobilization Stress

Figure 5

Placental zones measurements in H&E
staining. (A) Labyrinth zone thickness,
(B) junctional zone thickness, (C) deci-
dua basalis thickness. The bars repre-
sent the mean + S.E.M. (* p<0.05).
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Figure 6

(A) Glycogen cell area, (B) Connective
tissue area in placentas (* p<0.05). The
bars represent the mean + S.E.M.

Stress (n:6)

Figure 7

(A, B) The active Caspase-3 activity of trophoblastic giant cells,
(C) the graph shows the ratio of the mean active aspase-3 (+)
trophoblastic giant cells to the total trophoblastic giant cells in
the control group and the stress group. (D, E) The active Caspa-
se-3 activity of labyrinth trophoblastic cells, (F) the graph shows
the ratio of the mean active caspase-3 (+) labyrinth trophoblas-
tic cells to the total labyrinth trophoblastic cells in the control
group and the stress group. (G, H) The active Caspase-3 acti-
vity of glycogen cells, (I) the graph shows the ratio of the mean
active Caspase-3 (+) glycogen cells to the total glycogen cells in
the control group and the stress group. (A, D, G) Control group,
(B, E, H) stress group (TGC: Trophoblastic giant cell, LTC: La-
byrinth trophoblastic cell, GC: Glycogen cell). The active Caspa-
se-3 activity was calculated with HSCORE. The bars represent
the mean + S.E.M (* p<0.05). Scale bar:50 um.

Figure 8

(A, B) Bax immunoreactivity of trophoblastic giant cells, (C)
graph shows the semi-quantitative results of Bax immunorea-
ctivity of the trophoblastic giant cells in the control and stress
groups. (D, E) Bax immunoreactivity of labyrinth trophoblastic
cells, (F) graph shows the semi-quantitative results of Bax im-
munoreactivity of labyrinth trophoblastic cells in the control and
stress groups. (G, H) Bax immunoreactivity of glycogen cells, (1)
graph shows the semi-quantitative results of Bax immunoreac-
tivity of the glycogen cells in the control and stress groups. (A,
D, G) Control group, (B, E, H) stress group (TGC: Trophoblastic
giant cell, LTC: Labyrinth trophoblastic cell, GC: Glycogen cell).
The bars represent the mean + S.E.M (* p<0.005, p<0.001).
Scale bar:50 pm.
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Figure 9

(A, B) Bcl-2 immunoreactivity of trophoblastic giant cells, (C)
graph shows the semi-quantitative results of Bcl-2 immunore-
activity of the trophoblastic giant cells in the control and stress
groups. (D, E) Bcl-2 immunoreactivity of labyrinth trophoblastic
cells, (F) graph shows the semi-quantitative results of Bcl-2 im-
munoreactivity of labyrinth trophoblastic cells in the control and
stress groups. (G, H) Bcl-2 immunoreactivity of glycogen cells,
(I) graph shows the semi-quantitative results of Bcl-2 immunore-
activity of the glycogen cells in the control and stress groups. (A,
D, G) Control group, (B, E, H) stress group (TGC: Trophoblastic
giant cell, LTC: Labyrinth trophoblastic cell, GC: Glycogen cell).

The bars represent the mean + S.E.M. Scale bar:50 pm.
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Figure 10
Biochemical results. (A) SOD levels, (B) GSH levels and (C) MDA levels. The bars represent the mean + S.E.M
(* p<0.05).

Discussion

Daily maternal weight gain is a result of the develop-
ing placenta and fetus and increasing maternal tissue
(nutrients, extracellular liquid, blood volume, fat tissue
and breasts) during pregnancy besides fetal growth
(15). Our result supports that maternal stress cause
decreased maternal body weights gain (16). In addi-
tionally, IUGR is clinically defined as a birth weight
below the tenth centile for gestational age where the
fetus does not meet its growth potential (17). Analy-
ses of fetal weight showed that CIS decreases sig-
nificantly fetal body weight, which may be associated
with [UGR (18).

The placenta plays a critical role in modulating ma-
ternal-fetal resource allocation. It may be effect on
fetal growth and fetus’ health. Placenta’ metabolically
active tissue responds some chaos by regulating the
fetal supply of nutrients and exchange of oxygen-car-
bon dioxide between fetus and maternal blood (19).

Our results showed that there are no distinct differ-
ences between the two groups’ placentas, which
stained with hematoxylin, and eosin for histological
examination.As a result, chronic stress don't affect
morphology of placenta, but it doesn’t mean that func-
tion has no effect.

Placental zones were same order from the maternal
to the fetal surface these are; 1) The Decidua Basa-
lis, 2) The Basal Zone and 3) The labyrinth zone be-
sides placental cells were in right zone. The labyrinth
zone contains fetal vessels. If the labyrinth zone is
not appropriately vascularized with suitable pattern-
ing,branching and dilation, placental perfusion is im-
paired, resulting in poor oxygen and nutrient difusion
(20). Our results showed that the labyrinth zone of
stress group’s placenta was significantly thinner. This
result may explain etyology of low fetal weight.

We didn't find any studies that looked at Bax, Blc-2,
or Caspase-3 immunoreactivity in literature reviews.
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In this context, the effect of inactivity stress on the
expression and activity of Bax, Blc-2 or Caspase-3
in placental cells was shown for the first time in our
study.

Trophoblastic giant cells directly connect to the mater-
nal tissue on the outermost part of the extraembryon-
ic region and secrete cytokines, which are hormones
specific to pregnancy (9). Labyrinth trophoblastic cells
are located close to the maternal blood vessels and
help transport in the feto-maternal circulation (10,11).
The glycogen cells stock glycogen to supply the fetal
energy need (12). As aresult of ourimmunohistochem-
ical analysis, we found that Caspase-3 immunoreac-
tivity increased significantly in placental trophoblastic
giant cells and glycogen cells in the stress group. The
increase in Caspase-3 immunoreactivity is directly re-
lated to cell death. In this sense, increased apoptosis
can be mentioned both in trophoblastic giant cells and
in glycogen cells. This will lead to a reduction in pla-
cental functions of these cells due to a decrease in
the number of trophoblastic giant cells and glycogen
cells. These results support our thought that it may
be one of the main causes leading to the decrease in
fetal weights due to inactivity stress.

Bax is a pro-apoptotic protein that can induce cell ap-
optosis independently of the Caspase-3 pathway. The
Bax pathway usually occurs via mitochondria (21). In
our study, changes in Caspase-3 activity are observed
in trophoblastic giant cells and in glycogen cells. The
change of Bax level in labyrinth trophoblast cells sug-
gests that placental cells go apoptosis from different
pathways. In this sense, we can say that labyrinth
trophoblast cells go into apoptosis due to the mito-
chondrial pathway. This apoptotic effect may occur as
a secondary event due to the direct effect of immobi-
lization stress due to the decreased apoptosis of the
glycogen cells, as well as the reduction of placental
glycogen and energy sources. Previous studies have
also reported findings indicating increased oxidative
stress (22). We may also show another reason for
the stimulation of mitochondrial apoptosis in oxidative
stress in placental cells caused by inactivation stress
in our biochemical parameters.

Reactive oxidative species sometimes harm placental
development. In our study, antioksidant factors (SOD,
GSH) of stress group’s placenta was significantly low-
er and MDA (oxidant factor) is no distinct differences
between the two groups’ placentas. We can say that
unchanged MDA levels caused to decrease SOD and
GSH levels. The result is increased oxdative stress.

OS (oxidative stress) can stimulate apoptosis via ex-
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ternal or intrinsic signals and also block some key
apoptotic regulators, such as proteins of the Bcl-
2 family. Bcl-2 family proteins play a important role
in the intrinsic pathway of apoptosis (23). And also,
excessive OS is associated with the pathologies of
spontaneous abortion, PE and IUGR. According to
our immunohistochemistry results; we conclude that
CIS increases oxidative stress and demonstrated that
maternal stress induces the apoptosis of placental
cells, causes histologic damages in placental tissue.
These placental damages are likely to cause a partial
negative effect during fetal development.

Conclusion

These results suggest that gestational stress causes
placental dysfunctions by triggering apoptosis, reduc-
ing the labyrinth zone as well as increasing collagen
levels, which may impair fetal development that may
contribute to pathogenesis of IUGR.
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