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Summary 

Down's syndrome (trisomy 21) was the first human chromosomal syndrome to be recognized (in 1959 by Lejeune and co Ilea
gues). It is also the most frequent chromosomal aberration occurring in one out of 700 live newborns. In the present study we inves
tigated the immunohistochemical expression of the apoptosis-suppressing protein Bcl-2 in placental trophoblastic cells from 
embryos with Down's syndrome (gestational age 12叹15th and 22"d week) and correlated the findings with equivalent trophoblastic 
cells from embryos after spontaneous abortion. In our cases with Down's syndrome a weak Bcl-2 expression was noted in the cyto
trophoblast and syncytiotrophoblast of chorionic villi in contrast to strong Bcl-2 staining of the same cells in the cases of sponta
neous abortions (p < 0.0001). Although there are no specific findings that truly characterize a placenta with trisomy, obtaining a 
small piece of chorionic villus tissue (chorionic villus biopsy) and immunohistochemical control for Bcl-2 protein could be an add卜
tional prenatal examination available to the perinatologist to detect chromosomal abnormalities 
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Introduction 

The trophoblast is the ectodermal covering of the bias
tocyst that erodes the uterine mucosa and through which 
the embryo receives nourishment from the mother. 
During placental development, various subsets of the 
trophoblast originate from the trophoectoderm of the bla
stocyst, including both the villous trophoblast, compri
sing the cytotrophoblast and syncytiotrophoblast cove
ring the placental villi ,  and the extravillous 
cytotrophoblast of cell islands and cell columns. Cell 
islands and cell columns are composed of a stratified core 
of extravillous cytotrophoblast surrounded by a sleeve of 
syncytialtrophoblast [ 1]. Cell islands are free-ending 
structures in the intervillous space,'whereas cell columns 
are responsible for the attachment of placental villi to the 
basal plate, forming the so-called anchoring villi. From 
the most distal parts of these villi, extravillous tropho
blastic cells invade the decidua [2, 3]. Trophoblast is a 
potent source of steroid hormones (estrogen and proge
sterone) and protein hormones (human chorionic gona
dotropin-hCG, and placental lactogen-hPL); it also plays 
an important role in facilitating immunologic tolerance of 
the fetal allograft (expression of class I antigen and inter
leukin 6-IL by intermediate trophoblastic cells and 
syncytiotrophoblastic cells, respectively). 

An integral membrane protein that functions to suppress 
programmed cell death [4J, 25-KD Bcl-2 is widely expres-
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sed during embryogenesis [5]. In an adult, however, endo
genous Bcl-2 protein is normally restricted to long-living 
cells such as mature B and T lymphocytes, neurons, early 
hematopoietic progenitors, stem cell zones of intestine, 
epidermis, and hormonally regulated epithelium [6]. 

A reason for the accumulation of Bcl-2 positive cells 
may be, in part at least, the involvement of this protein in 
apoptosis, meaning PCD (programmed cell death), in 
some cells without affecting proliferation. The disregula
tion in the PCD process may trigger the malignant trans
formation of lymphoid cells. 

Approximately 95% of all cases with Down's Syn
drome (DS) harbor primary trisomy 21, about 4% harbor 
a translocation, and 1 % a mosaic. The most frequent tran
slocation is between chromosome 21 and a chromosome 
of the D (usually 14) or G (usually 22) groups. More than 
50% of the DIG and 90% of the G/C translocations occur 
de novo, with both parents having normal karyotypes. 
The remaining cases with DIG or G/C translocation have 
a parent with the same translocation in a balanced form; 
a balanced translocation can be found in several members 
of such families. The risk of inheriting DIG translocation 
in the mother is 11 % and in the father 2.4%. In the very 
instance of (2lq; 2lq) translocation the risk is 100% [7]. 
Infants with DS have intrauterine growth delay (IUGD). 
The phenotype of Down's syndrome can be recognized 
easily in the fetus as early as 14-weeks' gestation. 

Several approaches are now available to the perinato
logist for assessing the growth and development of the 
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Fig. I 
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Figure I—Weak Bcl-2 staining is noted in the trophoblast (cytotrophoblast and syncytiotrophoblast) of chorionic villi (anti-bcl-2
x 100). Placenta at 12 weeks of gestation. Down's syndrome. 
Figure 2.—Weak Bcl-2 staining is noted in the syncytiotrophoblast of chorionic villi (anti-Bcl-2 x 250). Placenta at 22 weeks of
gestation. Down's syndrome. 
Figure 3. - Intense Bcl-2 staining is noted in the the trophoblast (cytotrophoblast and syncytiotrophoblast) of chorionic villi (anti
Bcl-2 x I 00). Placenta at 12 weeks of gestation. Spontaneous abortion 
Figure 4 — Intense Bcl-2 staining is noted in the syncytiotrophoblast of chorionic villi (anti-Bcl-2 x 250). Placenta at 22 weeks of
gestation. Spontaneous abortion. 

fetus in utero. In combination, these techniques are desi
gned to detect malformations, chromosomal abnormalities,
and overall growth of the fetus. The least traumatic of
these procedures is ultrasonography [8] which employs
ultrasound to produce images of the placenta and fetuses.
Ultrasonograms can determine placental and fetal size and
position, multiple births, and malformations such as neural
tube defects. Another approach involves aspiration of
amniotic fluid and is termed amniocentesis [9]. The fluid
itself is analyzed for a-fetoprotein (AFP). Furthermore,
fetal cells which are present in amniotic fluid grow in
culture and can be checked for chromosomal abnormali
ties. In this manner major chromosomal alterations such as 
trisomies and monosomies can be identified. 

A more recent technique involves obtaining a small
piece of chorionic villus tissue (chorionic villus biopsy)
[10]. This tissue contains numerous rapidly dividing fetal
cells which are available for immediate analysis for chro
mosomal and biochemical defects. 

ln order to gain insight into the function of Bcl-2, we
studied the distribution of its expression in the placental
trophoblast of the chorionic villi (cytotrophoblast and

syncytiotrophoblast) in embryos with Down's syndrome
and those after spontaneous abortion at approximately
12, 15, and 22 weeks of gestation. The localization of
Bcl-2 oncogene within the trophoblastic cells was deter
mined using immunohistochemical methodologies and an
anti-Bcl-2 monoclonal antibody. 

To our knowledge, no data are available concerning
Bcl-2 expression in the placental trophoblast in embryos
with Down's syndrome in different stages of develop
ment and embryos after spontaneous abortion. 

Materials and Methods 
Samples representing 15 placentas from embryos with

Down's syndrome and 15 placentas from embryos after sponta
neous abortion were obtained at the 12'", 15'" and 22"" week of
gestation. Placentas were cut as thick as 3 mm, then fixed in 
10% neutral buffered formaldehyde at 4 °C for 24 hours and
processed for routine paraffin embedding. Paraffin blocks were
available in all cases and tissue sections were stained with
hematoxylin-eosin (H-E), PAS and Giemsa. 

Immunohistochemical stain. for Bcl-2 (mouse monoclonal,
clone 124, 1:20, Dako, GmbH Hamburg, Germany) was perfor-








