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Scanning Electron Microscopic Observations of the Pulmonary
Microvascular Corrosion Casting in Rat

Kun Young Kwon, MD; Kwan Kyu Park, MD; Eun Sook Chang, MD

Department of Pathology, Keimyung University
School of Medicine, Taegu, Korea

The pulmonary microvasculatures of normal rats were studied by mean of the vascular casting method.
The various methods used previously to demonstrate pulmonary vasculature, concluded with unsatisfactory
results. Recently scanning electron microscope(SEM) study of the vascular casts, using Mercox CL-2B as
a cast media, have shown three dimensional distribution of the pulmonary vessels, bronchial vessels and
alveolar capillary networks. Ten ml of the cast media was injected via inferior vena cava under the speed
of 2 m!l per min until the thoracic aorta was filled with injected resin. Also osmium impregnation of methyl-
methacrylate vascular casts was done to get rid of charge-up phenomena. The processed vascular casts were
observed with a Hitach S-520 scanning electron microscope operated at 15 KV.

The pulmonary arteries repeated branching as far as the pulmonary arterioles, and the formed rich, basket-
like anastomosing capillary networks in the alveolar walls. These capillary networks were collected into
the tributaries of the pulmonary veins. The pulmonary arteries usually traveled parallel with the bronchial
tree, but the pulmonary veins were situated further away from the bronchial tree. On the surface of the
pulmonary arterial casts were longitudinally arranged oval imprints of the endothelial nuclei. While on the
surface of the venous casts were more rounded nuclear imprints and revealed marked constriction or circular
striations. The alveolar capillaries revealed hexagonal or pentagonal rings of interconnecting vascular networks.
In some areas, the vascular rings were fused together, composed a square network. The bronchial tree was
supplied by the bronchial arteries which form the coarse capillary plexus extending as far as the terminal
bronchioles. Occasionally the capillary plexus was connected with adjacent capillary networks in and around
the alveolar walls. The walls of the pulmonary artery revealed only a single layer of vasa vasorum, but those
of pulmonary vein were surrounded by more complicated and well developed vasa vasorum than pulmonary
arterial side.
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Fig 1. Schematic drawing to show the vascular casting procedure. PA, PV: pulmonary artery and vein; BA, BV:
bronchial artery and vein; RA, RV: right auricle and ventricle; LA, LV: left auricle and ventricle: A, TA:
aorta and thoracic aorta; RSVC, LSVC: right and left superior vena cava; IVC: inferior vena cava; S: syringe.
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Fig 2. A scanning electron micrograph of methacrylate cast of normal rat pulmonary vasculature. Noted are

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

Fig 9.

Fig 10.

Fig 11.

Fig 12.

Fig 13.

Fig 14.

Fig 15.

pulmonary artery (PA), pulmonary vein (PV), bronchial tree (B) and its branches {arrows) and alveolar
capillary networks (AC). Open arrows: pulmonary pleural junction. Bar=700um

Hilar portion of the pulmonary vasculatures. Bronchial tree (B) is located between the pulmonary
artery (PA) and pulmonary vein (PV). Vv: vasa vasorum. Bar=400um

Bronchial artery (BA) repeats its branching and anastomosing to form coarse capillary plexus (CP).
B: bronchial tree, PA: pulmonary artery, AC: alveolar capillaries. Bar=120um

A pulmonary arterial cast having longitudinally arranged deep oval imprints (arrow heads) of the endo-
thelial nuclei. PA: pulmonary artery, CP: capillary plexus, Vv: vasa vasorum. Bar=30um Inset: A pulmo-
nary arteriole cast showing also deep oval imprints (arrows) of endothelial nuclei. Bar=230um

A pulmonary venous cast having shallow nuclear imprints (arrows) and prominant constrictions of
circular striations (arrow heads).

PV: pulmonary vein. Bar=200um

A pulmonary arteriole (Pa) giving off many capillaries to form basket-shaped anastomosing capillary
networks of interalveolar septa.

AC: alveolar capillaries, Bar=60um

Higher magnification of Fig 7. showing the network of alveolar capillaries (AC). *: square network
of vascular ring, Arrow: shallow nuclear imprint. Bar=10um

The alveolar capillary networks (AC) are collected into the tributaries of the pulmonary vein (PV).
% : tributaries of pulmonary vein.

Bar=40um

At the subpleural part of the lung, many capillaries are observed as being obstructed channels (arrow
heads). Pv: pulmonary venule, PC: pleural capillaries, large arrows: pulmonary pleural junction.
Bar="75um Inset: Higher magnification of pleural free surface (%). Noted are obstructed capillary
tips (small arrows). Bar=20um

A part of bronchial tree (B) and surrounding alveolar capillary networks (AC) were seen. The bronchial
tree was supplied by the bronchial artery which forms the coarse capillary plexus(CP) extending
as far as the terminal bronchiole(tB). PA: pulmonary artery. Bar=150um

Higher magnification of a part of Fig 11. Capillary plexus (CP) of the bronchial tree converging into
the tributaries (arrow heads) of the pulmonary vein (PV). PA: pulmonary artery, B: bronchial
tree.

Bar=80um

Capillary plexus of the terminal bronchiole. Arrow heads indicate the junction sites between the bron-
chial arteriole (Ba) and alveolar capillary network (AC) supplied by the pulmonary artery. Bar=20
um

Vasa vasorum (Vv) of a pulmonary artery. Note that only a single layer of capillary network. PA:
pulmonary artery. Bar=150um

Vasa vasorum (Vv) of a pulmonary vein. These capillaries are complicated and much more developed

than pulmonary artery as seen in Fig 14. PV: pulmonary vein. Bar=150um
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