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cerning the mother (elective therapeutic termination 
of pregnancy). Fetuses with no congenital or chro-
mosomal anomalies and no signs of chorioamnionitis 
were considered as ‘normal’ (Group A, total no. 17, 
all male). Fetuses with nuchal cord were excluded 
from Group A. Pathological fetuses were divided in 
two groups: Group B (total no. 5, male: 3, female: 
2) included fetuses with chromosomal abnormali-
ties (Down and Edward’s syndrome) and Group C 
(total no. 24, male: 15, female: 9) with congenital 
malformations (of the Central Nervous System, heart/
vessels, kidneys, lungs, skeleton, visceral cranium and 
face). Fetuses were further divided according to their 
gestational stage, which ranged from 12 to 39 weeks 
(Table 1): Pseudoglandular stage: 7th-16th gestation 
week, canalicular stage: 17th-27th gestation week, 
saccular-alveolar stage: >=28th gestation week. 
Gestational age was estimated by the mother’s last 
menstrual period (LMP). Tissues were embedded 
in paraffin and sections were used for immunohis-
tochemistry. 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.

B. Antisera

The antisera used for CRF, CRFR2, Ucn I, II and 
III detection were obtained from Phoenix Pharma-

ceuticals (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 hu-
man, rat, mouse, canine and feline CRF and shows 
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, which was raised against 
the whole human Ucn I peptide sequence, is 100% 
specific for human and rat peptide. The specific an-
tiserum 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, obtained from Santa-Cruz Biotechnology 
[CRF-BP (C-8): SC-365975], is a mouse monoclonal 
antibody specific for an epitope mapping between 
amino acids 299-322 at the C-terminus of CRF-BP 
of human origin. The anti-CRFR1 antiserum was 
the IgG-purified fraction of 4467a-CRFR1; it has 
previously been shown to be specific and selective 
for CRFR127,28 and it was kindly donated by Dr. D. 
Grigoriadis, Neurocrine Bioscience Inc., San Diego, 
CA., U.S.A.

C. Immunohistochemistry

Immunohistochemistry was conducted as previ-
ously described.29 Tissue specimens were fixed in 

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 the mother’s last menstrual period (LMP)

Group

Number of fetuses

Pathology
Total

n

Gestational stages Sex

Pseudoglandular
n

Canalicular
n

Saccular/Alveolar
n

Male
n

Female
n

A 17 5 10 2 17 0 No pathology

Β 5 1 4 0 3 2 Chromosomal abnormalities

C 24 2 19 3 15 9 Congenital disorders

A+B+C 46 8 33 5 35 11 No pathology, chromosomal  
abnormalities, congenital disorders

n: number of fetuses.
Group A: ‘normal’ fetuses, with no pathological findings. Group B: pathological fetuses with chromosomal abnormalities, Down syn-
drome (n=4), Edward’s 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), kidneys (n=1), heart/central 
vessels (n=3), lungs (n=2)*, CNS (n=7), with gastroschisis (n=1), hydropic degeneration of chorionic villi (n=2), acute non-specific 
chorioamnionitis (n=9), acute placentitis (n=2), recessive fetal development (n=2), oligohydramnios (n=1).
*Lung pathologies: lung hypoplasia, atelectasis bilaterally.




