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Summary 

Objective: To investigate the extent of apoptosis within the human placenta in tissues from normotensive term pregnancies and 
those complicated by intrauterine growth-restriction (IUGR) 

Methods: A total of 18 placentas, IO obtained from uncomplicated term gestations and 8 from intrauterine growth restricted fetuses 
were included in this study. Apoptosis was identified using a terminal deoxynucleotidyl transferase-mediated deoxyuridine triopho­
sphate nick end-labeling technique (TUNEL, Boehringer, Mannheim, Germany) in paraffin-embedded sections 

Results: Apoptosis was predominantly detected in the villous trophoblast and stromal tissue. There were no differences in the inct一
dence of apoptosis in different parts of the same placenta. The apoptotic index in placental tissue from uncomplicated pregnancies 
was 0.93士0.12. Significantly more apoptotic nuclei were detected in the placental tissue from IUGR gestation (4.2士2.96, p<0.01) 

Conclusion: These results might point toward a possible role of apoptosis in the pathophysiology of intrauterine growth-restriction 
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Introduction 

Intrauterine fetal growth-restriction (IUGR) and 
preterm delivery remain the most important risk factors 
contributing to perinatal mortality and morbidity. 
However, the underlying pathophysiological mechanism 
of IUGR still remains unknown. A number of vasoactive 
substances, e.g. endothelins, thromboxane and nitric 
oxide have been reported to be involved in the regulation 
of the utero-placental blood flow [ 1-3]. Insufficient 
utero-placental blood flow may result in structural 
changes and hypoxic-ischaemic injury of the placental 
vasculature leading to increased vascular resistance, 
咖ch might be seen by Doppler ultrasound examination 
[4]. IUGR is associated with structural changes within 
the placental vasculature, e.g. thickened basal lamina of 
terminal villi and increased deposition of stromal colla­
gen, leading to chronic fetal hypoxia [5]. 

Apoptosis is a term introduced by Kerr and co-workers 
describing a physiological form of cell death, different 
from necrosis [6]. Apoptosis is the most common form 
of eukaryotic, cell death occurring under normal physio­
logical cond山ons. It is most often found during cell tur­
nover and tissue homeostasis, embryogenesis, cytotoxic 
immunological reactions, development of the nervous 
system and endocrine-dependent tissue atrophy [7-9]. 
Apoptosis can also be found in cells that have been 
exposed to different stimuli, e.g. hypoxia, hyperthermia, 
ionizing and radiation. In contrast necrosis occurs when 
cells are exposed to extreme variance from physiological 
conditions, which may result in damage to the plasma 
membrane. 
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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 Mg2+ dependent nuclear endonu­
clease. This enzyme selectively cleaves DNA at sites 
located between nucleosomal units (linker DNA) genera­
ting mono- and oligonucleosomal DNA fragments [7]. 
Thus in situ 3'- end labeling of DNA might be used in 
detecting apoptosis. 

Morphological features of cells undergoing apoptosis 
include chromatin aggregation, nuclear and cytoplasmic 
condensation, partition of cytoplasm and nucleus into 
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 [ 10]. 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, I 01. Recent studies have shown 
that apoptosis occurs in decidual and trophoblast tissue 
during implantation in mouse embryos [ 11]. Increased 
incidence of apoptosis has been demonstrated in syncy­
tiotrophoblast of failing first trimester pregnancies [ 12, 
13]. In two previous studies Smith and co-workers repor­
ted on a low incidence of apoptosis in placental tissue 
from term gestation, with higher incidences in placental 
tissue of IUGR gestations [14, 15]. 

The aim of this immunohistochemical was to analyse 
the incidence of apoptosis in placental tissue from IUGR 
gestation and to compare its incidence to uncomplicated 
gestation. 








