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The pathogenesis of esophageal atresia (EA) remains unknown despite 

relatively high incidence of this anomaly in population that affects one newborn 

from 3000 alive born children.
...growth factors, cell adhesion molecules, genes and apoptosis...

Aim of study was examination of relative occurrence of growth factors, their 

receptors, neuropeptide-containing innervation and tissue degradating enzymes 

– matrix metalloproteinases in proximal and distal parts of esophagus with EA.

� Materials: 15 newborns (9 boys and 6 girls; 21 hours to 1 
month). 

� Diagnosis: 13 cases - EA with distal tracheoesophageal fistula 
(EA/distal TEF); while in 2 cases - EA/proximal TEF. 

� Control group - 12 specimens of oesophagus were enrolled, 
obtained from newborns, whose death reason was not related 
to gastrointestinal pathology.

� Methods: Immunohistochemistry 
� Nerve growth factor receptor, NGFR (code M3507, working dilution 1:150, Dako, 

USA);
� Protein gene product 9.5, PGP 9.5 (code Z5116, w.d. 1:200, Dako, Denmark);
� The first fibroblast growth factor receptor, FGFR1 (code ab 10646, w.d. 1:100, 

Cambridge Science Park, UK);
� Beta transforming growth factor, TGFββββ (code ab 1279, w.d. 1:1000, Cambridge 

Science Park, UK);
� Vascular endothelial growth factor, VEGF (code M7273, w.d. 1:50, Dako, Denmark);
� Epidermal growth factor receptors, EGFR (code M3563, w.d. 1:200, Dako, USA);
� Matrix metaloprotease-2, MMP-2 (code AF902, w.d. 1:50, RD Systems, UK).



Using nonparametric Kruskal-Wallis Test statistical significant differences 

between groups showed the relative occurrence of PGP 9.5 (χχχχ2 = 7.847; p 

= 0.020), TGFβ (χχχχ2 = 20.609; p = 0.001), EGFR (χχχχ2 = 17.662; p = 0.001) and 

MMP-2 (χχχχ2 = 6.002; p = 0.050).

Table 1. Relative occurrence of growth factors, their receptors, innervation 

markers, and tissue degradating enzymes in EA and controls.

Material/

/Factors
NGFRp75 PGP 9.5 TGFββββ FGFR VEGF EGFR MMP-2

Proximal 

esophagus; n=2 +++ ++ 0/+ ++++ 0 0-0/+ ++

Distal 

esophagus; 

n=13
+++/++++ +++ 0/+ ++++

0 0-0/+

+++/

/++++

Control; n=12
+++/

/++++

++/

/++++

+++/

/++++ ++++ 0 ++ +++



In EA, moderate and numerous PGP 9.5-containing nerve 

fibres and bundles were detected around blood vessels and 

in the Auerbah´s plexus (Fig. 1). The proximal esophagus 

showed moderate, but distal part - numerous PGP 9.5-

containing nerves. In controls, the numerous and abundant 

number of PGP 9.5-containing nerves was seen (Fig. 2).
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CONCLUSIONS
� The decrease of PGP 9.5-containing neuronal 

structures in proximal esophagus supports insufficient 

innervation of this part of organ in EA. 

� Low expression of TGFββββ and almost absence of EGFR 

in EA may deal with disturbances in cell growth, 

proliferation and differentiation indicating significant 

role of these substances in morphopathogenesis of 

EA. 

� Decrease of MMP-2 cells in EA affected proximal 

esophagus indicates the possible decrease of tissue 

adaptive/ regenerative reactions. 

� FGFR, NGFR and VEGF seem not to characterize EA 

pathogenesis.
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