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FINE STRUCTURE OF THE DUCTUS ARTERIOSUS OF THE CHICK
2. Obliteration of the Ductus Avteriosus

GEN TAKAHASHI

Abstract The ducti arteriosi of the chick were investigated by light and electron microscopy with
particular attention to the utrastructural alterations of the ductal wall during and after hatching. During
hatching, the ductal lumen of the proximal half of the ductus arteriosus embryologically derived from the
sixth aortic arch becomes markedly narrowed by vigorous contraction of the medial smooth muscle cells,
and tall columnar endothelial cells are protruded into the lumen. At day one after hatching, the endothelial
cells are closely packed with loss of the polarity and transform into the solid cell cord surrounded by
internal elastic lamina resulting in complete occlusion of the lumen. There is no massive accumulation of
the extracellular matrix or mucoid substance in the intima. The ductal lumen of the distal half of the
ductus arteriosus embryologically derived from the dorsal aorta remains patent for several days after
hatching. The contracted smooth muscle cells with marked indentation of the nuclei in the tunica media,
particularly in the inner zone, are shortened in their longitudinal axis. Dense bodies (fusiform densities)
or attachment plaques are increased in number among bundles of myofilaments or along the plasma
membrane, respectively. Numerous cytoplasmic processes devoid of myofilaments are protruded from the
surface of the extremely contracted smooth muscle cells. Immature smooth muscle cells in the outer zone
of the tunica media and mesenchymal cells in the tunica adventitia, which begin to proliferate before
hatching, proliferate markedly during and after hatching. They produce a large amount of the extracel-
lular fibrous connective tissues in the ductal wall. Neither nerve fiber nor vasa vasorum are distributed in
the ductal wall. In conclusion, the contraction of the medial smooth musculature is the primary mechanism
leading to the initial functional closure of the ductus arteriosus followed by the anatomical closure by
proliferation and accumulation of the extracellular matrix in the ductal wall.
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