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FINE STRUCTURE OF THE DUCTUS ARTERIOSUS OF THE CHICK

1. Histogenesis of the Ductus Arteriosus
GEN TAKAHASHI

Abstract Histogenesis of the ducti arteriosi of the chick embryos from 4th to 20th day of incubation was
investigated by light and electron microscopy. As early as 14th day of incubation, the proximal half of the
ductus arteriosus embryologically derived from the 6th aortic arch has its almost definitive structure of a
muscular artery characterized by precocious development of the medial musculature, in contrast to the
distal half of the ductus derived from the dorsal aorta, which is a thick-walled artery of the elastic type.
The ductal lumen is surrounded by cuboidal or flattened endothelial cells without fenestration. In the
subendothelial layer a small number of microfibrils and collagen fibrils are embedded in finely granular or
homogeneous ground substance. The tunica media consists of the inner and outer zones without sharp
boundary between them, each of which has 3 or 4 layers of smooth muscle cells with various amount of
connective tissues among them. Most of the cytoplasm of large, fully differentiated smooth muscle cells
of the inner circular zone is occupied by a bundle of myofilament ca 60 A in diameter. Smooth muscle cells
of the outer zone are smaller in size, less differentiated than those of the inner zone, the cytoplasm which
is characterized by prominent Golgi-complex and well-developed rough-surfaced endoplasmic reticulum.
They secrete the extracellular connective tissue components (collagen fibrils, elastic fibers and microfibrils
embedded in the ground substance) in the tunica media before hatching in preparation for the anatomical
closure of the duct following the initial functional closure during hatching.
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