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Bronchopulmonary dysplasia (BPD) is one of the most significant medical compli-
cations in preterm infants, and pulmonary microvascular injury is associated with 
the pathogenesis of BPD [1]. Furthermore, impairments of developing pulmonary 
vasculature may cause secondary pulmonary hypertension (PH), which contributes 
significantly to morbidity and mortality among preterm infants [2]. To characterize 
the mechanisms of pulmonary vascular disease resulting from BPD, we studied the 
ultrastructural changes affecting pulmonary microvasculature.

Newborn ICR mice were exposed to 85% hyperoxia or normoxia for 14 days, 
and then normal air replacement conditions for the following 7 days. At postnatal 
day (P)14 and P21, lungs were harvested for ultrastructural examination and assess-
ment of PH. To this end, we studied ultrastructural changes in pulmonary microvas-
culature, such as endothelial cells (ECs) and blood-air barriers (BABs), and 
examined the structure of pulmonary arteries associated with terminal and respira-
tory bronchioles as well as right ventricular hypertrophy (RVH).
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ECs presented a heterogeneously thick and irregular cytoplasm with well- 
developed basal infoldings (Fig. 11.1a). Moreover, red blood cells inside the alveo-
lar capillary seemed to be stuck in the capillary lumen, suggesting collapsed 
capillaries and altered pulmonary microcirculation. BABs from injured lungs, com-
prising EC, alveolar epithelial cells, and the basal lamina, were much thicker than 
those of air-exposed lungs, and most BABs were filled with abnormal mitochondria- 
rich EC layers. In contrast, BAB basal lamina layers in hyperoxia-exposed lungs 
were not significantly different from those in controls. Even in the lungs of animals 
exposed to normal air replacement conditions, ECs presented a heterogeneously 
thick cytoplasm rich in organelles, collapsed alveolar capillaries, and EC layers 
occupying most of the BABs. Structural changes were accompanied by increased 
pulmonary artery medial thickness and RVH (Fig. 11.1b). Results were confirmed 
by morphometric quantification.

Pulmonary capillaries in the injured newborn mouse lung presented thick BABs 
consisting of ECs with abnormal morphology, which persisted following subse-
quent exposure to normal air replacement conditions. These ultrastructural changes 
might cause abnormal pulmonary microcirculation and finally lead to secondary PH 
in BPD.
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Fig. 11.1 (a) Pulmonary capillaries and blood-air barriers in Air-14d, Air-21d, O2-14d, and nor-
mal air replacement conditions after hyperoxia (O2-Air-21d). Scale bar black, 1.0 μm; white, 
0.35 μm. Black arrowheads denote the parts of BABs magnified in the lower panels. (b) H&E- 
stained lung sections indicating the thickness of pulmonary arteries associated with terminal and 
respiratory bronchioles. Scale bar (black), 50 μm
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