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in the lung of the fetus, newborn, juvenile and adult 
baboon,14 whereas CRF mRNA has been detected by 
in situ hybridization in fetal lungs of preterm mice.15 
This, however, seems to be an early-life characteris-
tic, as in the adult human lung CRF has been shown 
to be expressed only at a very small percentage of 
small-cell lung cancers,26 whereas CRF receptors 
were totally absent.31

Our study included fetuses with no pathological 
characteristics that were considered ‘normal’, as 
well as fetuses with diagnosed genetic or congenital 
malformations. CRF, Ucn II and III were localized 
at varying percentages in all groups and statistical 
analysis revealed no significant differences between 
‘normal’ fetuses and those with genetic or congenital 
disorders (although grouping of fetuses with different 
pathology was an important limitation of our method). 
In contrast, Ucn I was more often present in ‘normal’ 
fetuses than in those of both pathological groups. 
Similarly, CRFR1 receptor was more frequently 
localized in the ‘normal’ group than in the fetuses 
with congenital disorders. These results point into a 
correlation between pathological fetal development 
and loss of function of the CRF system, although 
one cannot postulate if this is a causal or a resulting 

effect. Hormonal and neuroendocrine disturbances 
accompanying genetic or congenital malformations 
may affect the local CRF system and its potential 
interaction with cortisol and the fetal HPA axis. CRF 
receptors and their endogenous ligands have often 
been correlated to cell proliferation, apoptosis and 
migration in adult systems and cancers, which are cel-
lular events that have great significance in ontogeny 
and fetal tissue development.

The above is further supported by the case of a 28-
week male twin pregnancy included in our study that 
allowed a direct comparison between a pathological 
and a normal fetus. Specifically, one of these fetuses 
presenting with lung hypoplasia and chorioamnionitis 
(intra-uterine growth restriction with under-developed 
lungs) demonstrated low or no detectable CRF neu-
ropeptides and receptors by comparison with its twin 
fetus of the same sex that had normal lung develop-
ment. Another case of lung malformation was that 
of a fetus presenting bilaterally atelectasis, which 
also showed no detectable CRF receptors and poor 
localization of CRF neuropeptides.

A physiological link between the CRF system and 
lung development is not surprising. Firstly, cortisol, 
the end product of HPA (Hypothalamic-Pituitary-

Table 8. Semi-quantitative estimation for the presence of CRF-BP detected by immunohistochemistry in the epithelial (E) or mesenchymal 
(M) compartment of fetal lung tissues, shown separately. Numbers represent the number of fetuses in each of the four grades (G), at every 
gestational stage as estimated by the mother’s last menstrual period (LMP) and in the three fetal groups (A: no pathology, B: genetic dis-
orders, C: congenital disorders)

Peptide Groups Grade

Gestational stages Positive n/ 
Total n per groupPseudoglandular Canalicular Saccular/Alveolar

Ε Μ Ε Μ Ε Μ Ε Μ

CRF-BP

A
(n=17)

G:0

17/17 17/17
G:l 1 1
G:2 1 1
G:3 4 4 9 9 2 2

Β
(n=5)

G:0

4/4 4/4G:l
G:2
G:3 1 1 3 3

C
(n=24)

G:0 2 2

21/23 21/23G:l 1 1 2
G:2 1 1 2 1
G:3 1 1 15 13 2 1

Positive n / Total n per stage 8/8 8/8 30/32 30/32 4/4 4/4
n: number of fetuses.




