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Abstract

Background: Apoptotic cell death plays an important role
in cell biology and pathology including studies of
embryonic development, pathogenesis of diseases, and the
response of cell to therapy.

Aim of the study: To clarify the relation between
apoptosis and oxidative stress in different pregnancy
outcome, namely miscarriage and PET.

Patient and methods: The study involved 30 pregnant
women; 10 were preeclampsia, 10 had miscarriage (before
20 weeks gestation).

Surface morphological changes of lymphocyte apoptosis
were diagnosed by phase contrast and Interference contrast
microscopy. Lipid peroxidation using thiobarbituric acid
reactive species (malondialdehyde).  Erythrocyte
glutathione was estimated by Lang et al method, Zinc and
Copper were estimated using atomic absorption
spectrophotometer. Statistical analysis done using unpaired
student T- test, and correlation coefficient.

Results: We found a significant increase in lymphocyte
apoptosis in preeclamptic patients (p<0.05) than normal
pregnant, the increase in MDA level was highly significant
p<0.005 the same thing applied to consumption of
glutathione in preeclamptic patients p<0.005 .there was
also positive correlation between increased apoptotic
process and oxidative stress variables. In miscarriage there
was a significant increase in lymphocyte apoptosis
compared to normal pregnant (p<0.05) also there was
strong positive correlation between apoptotic process and
oxidative stress (r=0.92).

Conclusion: Lymphocyte apoptosis and oxidative stress
was significantly increased in PET and miscarriage; this
means that oxidative stress can induce PET and
miscarriage in pregnant women.
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Introduction

Apoptotic cell death plays an important role in
cell biology and pathology including studies of
embryonic  development, pathogenesis  of
diseases, and the response of cell to therapy?.

Apoptosis is a distinct type of cell death in which
an individual cell undergoes an internally
controlled transition from an intact metabolically
active state into a shrunken remnant retaining
their membrane integrity?. The internal organelle
does not undergo lysis during apoptosis and little
leakage of the contents of the dying cell can be
detected so apoptotic cell death does not induce
an inflammatory response. Instead the shrunken
apoptotic  bodies are phagocytosed by
macrophages and their contents are recycled,
therefore apoptosis provide the organism with a
safe ,clean method to remove dying cells without
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evoking an inflammatory response? this diagram
summarizes a small portion of the apoptosis
regulation pathway that have recently been
delineated”.
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Summary of some factors affecting apoptosis

Apoptotic cells has distinct morphological
features these are; membrane bleb formation
membrane spikes, nuclear shrinkage with
chromatin condensation, ordered cleavage of
DNA, compactness of cytoplasmic organelles
and lastly disintegration of cell into apoptotic
bodies®.

Apoptosis can be induced by variety of stimuli as
ionizing radiation, cytotoxic drugs, and reactive
oxygen species (ROS) including free radicals®:
free radicals are any species that contain one or
more unpaired electron(s)®. These ROS are
highly reactive chemicals that are produced
during participation of oxygen in redox reaction
in normal metabolic pathway can directly
penetrate  cell ~membrane and  induce
mitochondrial permiabilization then release of
cytochrome C which activate apoptosis’, these
ROS are able to cleave DNA and activate certain
enzymes as endonuclease and phospholipase®®.
Previous work in our lab had shown that
apoptosis is associated with generation of free
radicals.

In contrast zinc inhibits apoptosis at three levels:
at nuclear level by suppressing endonuclease
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enzyme'®, at cytosole level by inhibition of
caspase activation'?, at mitochondrial level by
increase in Bcl2/Bax ratio, also Zn is involved in
scavenger ability of superoxide dismutase®?.
Ceruloplasmin is one of the scavengers against
oxidative stress®.

The aim of this work is to clarify the relation
between apoptosis and oxidative stress in
different pregnancy outcome.

Subjects & Methods
Thirty pregnant women were enrolled in this
prospective study. The mean age was (29+1.23).
Ten were preeclampsia (after 20 week gestation).
Ten had miscarriage (before 20 weeks gestation)
and 10 were normal pregnant. Preeclampsia was
defined as blood pressure of 140/90mmHg or
more occurs after 20 weeks gestation in a
previously normotensive lady with protein urea
of 300mg/dl or more. Miscarriage was defined as
percentage loss before 20 weeks gestation.
Beside the routine investigation each patient had
the following tests: First: 2 ml of anticoagulated
blood was processed for lymphocyte separation,
lymphocyte layer was separated using Ficoll 400
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(pharmacia Fine Chemicals) washed three times
with phosphate buffered saline (PH 7.2) then
lymphocytes counted by Neubaur counting
chamber, then the non viable lymphocytes were
excluded by trypan blue exclusion test (Figure
1). Surface  morphological changes of
lymphocyte apoptosis were diagnosed by phase
contrast and Interference contrast microscopy*
(Polyvar  Richert-Jung  microscope),  cell
morphology regarded as the most specific
hallmark of apoptosis®®. Second: blood samples
were processed for estimation of lipid
peroxidation using thiobarbituric acid reactive
species(MDA)  according to  (Satoh)?,
erythrocyte glutathione was estimated by Lang et
al method'’, Ceruloplasmin which is an acute
phase  protein  was  estimated using
spectrophotometric method of Menden et al'®,
Zinc and Copper were estimated using atomic
absorption spectrophotometer.

Statistical analysis done using unpaired student
T- test, and correlation coefficient.
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Figure 1: Lymphocyte viability assessed by trypan blue
exclusion test; viable cells exclude the deye (bottom;
while non viable cells stain with trypan blue (dark cell

top)

Results
Morphological changes of lymphocyte apoptosis
including membrane bleb formation, protrusion
of echinoid spikes and lastly disintegration of
cells into apoptotic bodies are shown in figure 2.
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Figure 2: Peripheral blood Ilymphocyte showing
multiple bleb formation (x 400 annular diaphragm)
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As shown in the table 1 there was significant
increase in lymphocyte apoptosis in preeclamptic
(p<0.05) than normal pregnant, the increase in
MDA level was highly significant p<0.005 the
same thing applied to consumption of
glutathione in preeclamptic patients p<0.005
.there was also positive correlation between
increased apoptotic process and oxidative stress
variables (MDA, thiol, Zn and Cu). These results
simulate those seen by Diedrich in 2001.
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In miscarriage there was also significant increase
in lymphocyte apoptosis compared to normal
pregnant (p<0.05) also there was strong positive
correlation between apoptotic process and
oxidative stress (r=0.92).

PET
Miscarriage

Normal

Apop MDA GSH Zn Cu

Figure 3: Over all changes associated with PET and
Miscarriage; Cu,Zn,GSH, MDA, and %apoptotic
lymphocyte .

Tablel: Changes in % apoptotic cells and oxidative stress variables
compared in normal pregnants miscarriage and PET

N =30 Normal | Miscarriage | p» | PET P
Apop. | 302¢035 | 15+252 | Sig | 19.58+3.96 | Sig
Cells %

MDA 47+1.09 | 436+231 |ns | 7.3%2.33 | Sig™*
(mg/di )
GSH 136+483 | 502+10.04 | Sig | 28.8+8.76 | SO
um/L

Znmg/dl | 075:0.10 | 0745004 | ns 0.740.08 2:
Cu 2574866 | 2/-16%4.33 | ns 19.58+6.96
mg/dl

ns = non significant * = P<0.05, ** P <0.005

Discussion
An important prerequisite for a successful
pregnancy is that maternal immune system does
not reject the fetus, down-regulation of T-helper
1 (TH1) associated cellular immune response
could therefore be essential?.
Apoptosis has been shown to regulate
immunological over-reactivity and the level of
TH; cells®®. Fournel, et al had found enhanced
CD95 ligand expression in peripheral blood
lymphocyte suggesting that it may act as
immunomodulator during pregnancy?l. Elevated
serum soluble Fas are associated with
preeclampsia; such elevation might indicate
protection of maternal T-lymphocyte apoptosis
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and consequently lead to the maternal immune
intolerance noted in preeclampsia??.

In the present study we found that lymphocyte
apoptosis is significantly increased in cases of
miscarriage as well as in pre-eclampsia (15% &
19% respectively compared to 3% in normal
pregnancy). Also there was significant decrease
in glutathione level in both preeclampsia and
miscarriage which is in line with increased
oxidative stress in both conditions?®, but we
could not find significant difference in zinc and
copper.

Daunter in 1992 has found controversial results
regarding the total counts of T cell subset in the
peripheral blood?3.

Gunter in 1998 found that the TH1/TH cytokine
ratio in T cell of women during pregnancy and
after delivery was significantly decreased?. In
contrast the TH1/TH. ratio was elevated to near
normal in women with recurrent spontaneous
abortion?°,

Apoptosis in decidual and villous cells have been
studied in different pregnancy complications;
Chiu in 2001 concluded that apoptosis activity in
hydatidiform mole might be considered as a
prognostic indicator for predicting the clinical
behavior?. Li et al in 1999 concluded that
mifepristone and  misoprostol used  for
terminating human early pregnancy induce
decidual and villous cells excessive apoptosis?®.
Qumsiyeh 2000 found that apoptosis of the
stromal cells and cell proliferation in blood
vessels and stoma play an important role in the
differentiation and functioning of villi and that
these changes could explain the etiology of
spontaneous abortion and growth retardation of
chromosomally abnormal embryos?®. Shiraishi
1996 suggested that placental apoptosis caused
by activation of maternal cytotoxic T
lymphocytes may play important roles in the
rejection of fetal allographts?’. Fortunato 2000
suggested apoptosis as a possible pathway to
metalloproteinase activation and fetal membrane
degradation in premature rupture of membrane?8.
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