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Natural Color Cross-Sectional Morphology of Constricted Ductus Arteriosus in Rat

Kazuo Momma

Department of Pediatric Cardiology, Tokyo Women’s Medical University, Tokyo, Japan

In-situ cross-sectional morphology of the fetal and neonatal rat ductus arteriosus (DA) is studied by rapid whole-
body freezing, cutting on a freezing microtome, and photographing the cross-section serially every 0.5 mm with
a stereoscopic microscope (Wild M400). Thoracic sagittal sections reveal the right ventricular (RV) infundib-
ulum, main pulmonary artery, DA, and descending aorta in one plane. This forms the major circulatory route
in the fetus. Serial frontal and sagittal sections of the neonatal thorax reveal rapid tubular constriction at 1 hour
and complete closure at 2 hours after birth. Fetal DA shows different patterns of pharmacological constriction.
Fetal DA constriction by indomethacin is initially tubular at 1 and 2 hours after orogastric administration to
the mother rat but becomes sandglass shaped and eventually becomes distal, short, tubular, or membranous at
8 and 24 hours after administration. These patterns of constriction are observed after pharmacological agents
are administered transplacentally or directly to the fetus; this includes DA constriction after administration of
cyclooxygenase inhibitors such as aspirin, indomethacin, and ibuprofen, constriction after administration of
glucocorticoid hormones such as betamethasone, and constriction after administration of sulfonylureas such as
glibenclamide and glimepiride. Persistent fetal DA constriction after administration of indomethacin for more
than 24 hours induces RV concentric hypertrophy with diminished cavity and left ventricular dilatation with
increased ventricular muscle mass in 4-chamber view sections.
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Fig. 1 A: Sagittal section of the chest of normal
term fetal rat. Sectioned in the plane of the
right ventricular infundiburum, the main
pulmonary artery, the ductus arteriosus,
and the descending aorta (ductal arch).
This section plane is shown in B (frontal
section) and C (transverse section)

Abbreviations in Figures 1-10. A: anterior, Ao:
aorta, AoV: Aortic valve, Ca: caudal, Cr: cranial,
DA: ductus arteriosus, DAo: descending aorta, DV:
ductus venosus, E: esophagus, FO: foramen ovale,
HV: hepatic vein, |: inferior (caudal), IAS: interatrial
septum, LA: left atrium, LB: left bronchus, LCA: left
coronary artery, LPA: left pulmonary artery, LSVC:
left superior vena cava, LV: left ventricle, MPA:
main pulmonary artery, P: posterior, PFO: patent
foramen ovale, PoV: portal vein, PV: pulmonary
vein, PVa: pulmonary valve, RA: right atrium, RB:
right bronchus, RPA: right pulmonary artery, RV:
right ventricle, RVI: right ventricular infundibulum,
S: superior (cranial), SVC: superior vena cava, T:
trachea, US: umbilical sinus, UV: umbilical vein
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Fig. 2 Serial sagittal sections of the heart of the normal fetal rat. The section planes in A to F are shown in
G (frontal section) and H (transverse section)

closed DA

Fig. 3 Serial frontal sections of the posterior heart and liver of the 1-day-old rat
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Fig. b Sagittal sections. Constricted ductus arteriosus of the normal rat neonate at 10 (A), 60 (B), and 90

minutes after birth (C)

Fig. 6 Sagittal sections. Constriction of the fetal ductus arteriosus by indomethacin, 10 mg/kg.
A: At 4 hours. B, C: at 24 hours. C shows concentric hypertrophy of the right ventricle and effusion
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Fig. 7 Serial frontal sections of the ductus arteriosus with distal short tubular constriction by indomethacin

10mg/kg at 24 hours

Fig. 8 Serial transverse sections of the normal fetal rat chest
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Fig. 9 Serial transverse sections of the fetal rat chest with constricted ductus arteriosus with indomethacin

and betamethasone administered 2 hours before

Fig. 10 Four chamber view section of the fetal
heart. A: control. B: 24 hours after indo-
methacin 10 mg/kg
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