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Summary 

Purpose: To study the incidence of apoptosis in human term and post-term placenta and to determine its presence in different 
areas of placentas of uncomplicated pregnancies 

Methods: A total of 15 placentas, 8 obtained from spontaneous deliveries and elective caesarean sections at term (37-41 weeks 
of pregnancy) and 7 from spontaneous deliveries and elective caesarean sections post-term (>41 weeks of pregnancy) were inclu
ded in this study. Apoptosis was identified by the terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick 
end-labeling method (TUNEL, Boehringer, Mannheim, Germany) in paraffin-embedded sections 

Results: Apoptosis was predominantly detected in trophoblast and stromal tissue. There were no significant differences in the inci
dence of apoptosis in different parts of placental tissue. A significant increase of apoptosis was seen in both trophoblast and stromal 
cells of post-term placentas (p<0.05; p<0.005) 

Conclusion: Apoptosis could be detected in the human term and post-term placenta, with increasing incidence in post-term pla
cental tissue, suggesting a possible role of apoptosis in the mechanism of parturition and placental senescence. 
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Introduction 

Apoptosis is a term introduced by Kerr and co-workers 
describing a physiological form of cell death, different 
from necrosis [l]. The greek term apoptosis is used to 
describe the "dropping off'or "falling off'of petals from 
flowers or leaves from trees. Apoptosis is the most 
common form of eukaryotic cell death. Apoptosis is a 
mode of cell death that occurs under normal physiologi
cal conditions. It is most often found during cell turnover 
and tissue homeostasis, embryogenesis, cytotoxic immu
nological reactions, development of the nervous system 
and endocrine-dependent tissue atrophy [2, 3, 4]. Apop
tosis can also be found in cells that have been exposed to 
小fferent stimuli, e.g. hyperthermia, ionizing radiation 
and hypoxia. In contrast necrosis occurs when cells are 
exposed to extreme variance from physiological condi
tions, which may result in damage to the plasma mem
brane. 

The biochemical hallmark of apoptosis is the degrada
tion of the genomic DNA, an irreversible event commit
ting the cell to die. In many cell types this DNA frag
mentation has been shown to result from activation of an 
endogenous Ca'• and Mg'• dependent nuclear endonu
clease. This enzyme selectively cleaves DNA at sites 
located between nucleosomal units (linker DNA) genera
ting mono- and oligonucleosomal DNA fragments [5]. 

Morphological features of cells undergoing apoptosis 
include chromatin aggregation, nuclear and cytoplasmic 
condensation, partition of cytoplasm and nucleus into 
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membrane bound vesicles (apoptotic bodies) which 
contain ribosomes, mitochondria and nuclear material. In 
vivo these apoptotic bodies are rapidly ingested by either 
macrophages or adjacent epithelial cells without inflam
matory response or release of noxious contents [6]. In 
contrast necrotic cell death is often associated with exten
sive tissue damage due to the breakdown of the plasma 
membrane and release of the cytoplasmatic contents into 
the extracellular fluid [l , 6]. 

Apoptosis within placental tissue has been described 
before [7-10]. Apoptosis has been proposed as a mecha
nism in parturition and placental senescence, which is of 
particular interest to the perinatologist [8]. 

The aim of this immunohistochemical study was to 
quantify the incidence of apoptosis in human term and 
post-term placenta and to investigate its incidence in dif
ferent parts of placental tissue by use of TUNEL staining 

Materials and Methods 

The study presented has been carried out in the Department 
of Obstetrics and Gynecology at the University of the Saar
land/Germany. 

Normal term and post-term placental tissue of singleton pre
gnancies free of visible infarct, calcification or heamatoma was 
collected immediately after uncomplicated vaginal delivery or 
elective caesarean section from the lateral and medial part of 
the placenta. All women were normotensive, denied smoking or 
alcohol abuse and had no medical illness. Neither placentas of 
growth retarded infants with a birth weight <10th percentile for 
gestational age nor cases of prolonged rupture of the membra
nes were included. The characteristics of the included cases are 
shown in Table I. 








