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Histology of the Bovine Ductus Arteriosus
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Summary

The ductus arteriosus (DA) of normal hearts ranging from 7-month-old fetus to 3
years of age and 13 hearts with patent ductus arteriosus (PDA) in cattle were micros-
copically observed.

The wall of the fetal DA consisted of an intima, inner and outer layers of the media,
and an adventitia. The wall had a continuous internal elastic membrane and no intimal
cushion. The intimal cushion developed after birth and enclosed the whole circumference
of the DA lumen in specimens older than 4 days old. At between 59 and 121 days old,
the lumen was occluded with the intimal cushion. After that the cushion necrosed and
gradually obliterated.  The continuity of the internal elastic lamina sustained after the
obliteration of the lumen and focally disrupted at 121 days old. In the inner layer of the
media, smooth muscle fibers showed degeneration at 7 to 16 days old. After that, the
smooth muscle decreased and collagen and elastic fibers became more abundant, and the
inner media gradually reduced. In the outer layer of the media and adventitia, collagen
and elastic fibers increased with age, but no other significant changes occurred.

In 2 isolated PDA and 8 PDA associated with obstructive anomalies of the aorta, two
DA of 3 days old did not show any histological differences compared with the normal DA.
Eight DA older than 5 days showed hpoplasia of their cushions.
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In 3 PDA associated with obstructive anomalies of the pulmonary artery, the thickness

of the walls of DA was thin due to hypoplasia of their media.
again showed hypoplasia of the intimal cushions,
cushion.

In 2 of these cases
but the third case had a well developed

The continuous internal elastic membrane in the wall of DA from the PDA cattle was
not regarded as an abnormal picture.

Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Explanation of Figures

Micrograph of DA from 7-month-old fetus showing continuous internal elastic membrane
and no intimal cushion. Resorcin fuchsin stain.

DA from 1-day-old calf. Resorcin fuchsin stain. EM: internal elastic membrane IC:
intimal cushion IM: inner layer of the media OM: outer layer of the media.

DA from 7-day-old calf. Resorcin fuchsin stain. The intimal cushion encloses whole
circumference of the lumen,

Azan stained intimal cushion from 7-day-old calf. The smooth muscle fibers in deep
layer of the intimal cushion, internal elastic membrane (EM) and superficial layer of
inner media (IM) exhibit a perpendicular orientation to the lumen (L). E: endothelium.
DA from 78-day-old calf. Resorcin fuchsin stain. The lumen is obliterated with necrosed
intimal cushion, but the internal elastic membrane sustained the continuity.

DA from 6.5-month-old calf showing a partial disruption (arrow) in the internal elastic
membrane. Resorcin fuchsin stain.

DA from isolated PDA in 70-day-old calf showing a hypoplasia of the intimal cushion
(arrows). Resorcin fuchsin stain.

DA from PDA associated with pulmonary stenosis in 4-month-old calf. Resorcin fuchsin
stain. The wall is thin due to hypoplasia of the media, but well developed intimal cushion
encloses the lumen.
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