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Table 1. Characteristics and grouping of fetuses used in the study (Some of the pathological fetuses suffered from more than one pathology). 
Gestational age was estimated by mother’s last menstrual period (LMP)
Group Number of fetuses (n) Pathology

Total Gestational trimester Sex
First Second Third Male Female

A 15 0 13 2 15 0 No pathology
B 4 0 3 1 2 2 Chromosomal abnormalities
C 21 1 15 5 13 8 Congenital disorders
A+B+C 40 1 31 8 30 10
Group A: fetuses with no pathological findings were considered ‘normal’. Group B: pathological fetuses with chromosomal abnormali-
ties. Down syndrome (n=3), Edward syndrome (n=1), acute non-specific chorioamnionitis (n=1), hydropic degeneration of chorionic 
villi (n=1). Group C: pathological fetuses with congenital disorders of visceral cranium/face (n=6), skeleton (n=3), heart/central vessels 
(n=1)*, lungs (n=2), nervous system (n=7) and abdominal wall (n=1). Two fetuses suffered from hydropic degeneration of chorionic 
villi, 8 from acute chorioamnionitis, 2 from acute placentitis, 2 from recessive fetal development and 1 from oligohydramnios. 
*Heart pathology: presence of interventricular foramen, right ventricle hypertrophy and aortic translocation astride the interventricular 
septum.

pregnancy were considered as the first trimester, the 
period between the 13th and 24th gestational week the 
second trimester and beyond the 25th gestational week 
the third trimester. Following the classification of the 
fetuses, an autopsy was performed and heart tissues 
were obtained from the right or left fetal ventricle. 
The tissues were finally embedded in paraffin and 
sections were used for immunohistochemistry. The 
study protocol was approved by the Ethical Committee 
of the University Hospital of DUTH, (Decision no. 
45/27th/16-11-2009) and was conducted according to 
the guidelines for the analysis of fetal cells and tissues.

Antisera
The antisera used for CRF, CRFR2, Ucn I, II and III 

detection were obtained from Phoenix Pharmaceuticals 
(H-017-06, H-006-24, H-019-14, H-019-30, H-019-28, 
respectively; Belmont, Calif., U.S.A.). The antiserum 
used for CRF was raised against the whole human 
peptide sequence: it is 100% specific for human, rat, 
mouse, canine and feline CRF and exhibits no cross-
reactivity to other peptides. The specific antiserum 
used for CRFR2 was raised against aa 385-411 of 
the human CRFR2 receptor. The specific antiserum 
used for Ucn I was raised against the whole human 
Ucn I peptide sequence and is 100% specific for hu-
man and rat peptide. The specific antiserum used for 
Ucn II was raised against aa 6-43 of the human Ucn 
II peptide sequence. The specific antiserum used for 
Ucn III was raised against aa 3-40 of the human Ucn 

III peptide sequence. The CRF-BP antiserum was 
obtained from Santa-Cruz Biotechnology [CRF-BP 
(C-8): SC-365975]: it is a mouse monoclonal antibody 
specific for an epitope mapping between amino acids 
299-322 at the C-terminus of CRF-BP of human ori-
gin. The anti-CRFR1 antiserum was the IgG-purified 
fraction of 4467a-CRFR1 which has previously been 
shown to be specific and selective for CRFR1.41,42 It 
was kindly donated by Dr. D. Grigoriadis, Neurocrine 
Bioscience Inc., San Diego, CA., U.S.A.

Immunohistochemistry
Immunohistochemistry was conducted as previ-

ously described.43 Tissue specimens were fixed in 
formalin and embedded in paraffin, according to 
standard procedures. Four-micron sections (4μm) of 
representative blocks were deparaffinized, rehydrated 
and treated with 0.3% H2O2 for 5 min in methanol to 
prevent endogenous peroxidase activity. After wash-
ing, slides were incubated at 4°C overnight with the 
primary rabbit anti-human polyclonal antiserum (anti-
CRF 1:500, anti-Ucn I 1:500, anti-Ucn II 1:1000, anti-
Ucn III 1:4000, anti-CRF-BP 1:200, 4467a-CRFR1 
1:7000, anti-CRFR2 1:1000, diluted in 10% normal 
rabbit serum in phosphate buffer saline, PBS). Control 
slides were incubated for the same period with normal 
rabbit serum IgG and were used as common negative 
control for all antibody staining. Immunostaining 
was detected by the the Dako REAL TM EnVision 
TM Detection System, Peroxidase/DAB+, Rabbit/




