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Capillary Plexus and Vasa Vasorum of the Rat Lung as Revealed by
Scanning Electron Microscope of Corrosion Casts

Kun Young Kwon, M.D, Kam Rae Cho, M.D,, Sang Pyo Kim, M.D.
Kwan Kyu Park, M.D and Eun Sook Chang, M D.

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

The pulmonary microvasculatures of rats were studied by injection replicas prepared from
Mercox. This medium enabled us to easily obtain consistent, stable, and complete injected repli-
cas of the pulmonary vasculature.

In order to investigate the three dimensional structures of the tributaries of the bronchial
artery, such as the capillary plexus and vasa vasorum, we performed a scanning electron micro-
scopic(SEM) study of the vascular casts, using Mercox CL-2B as a media.

The alveolar capillaries revealed hexagonal or pentagonal rings of vascular networks. In some
areas, the vascular rings composed a square network, The bronchial tree was supplied by the
bronchial arteries which form a coarse capillary plexus extending as far as the terminal bronchi-
oles. 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 the
vasa vasorum, but those of the pulmonary vein were surrounded by more complicated and well
developed vasa vasorum than the pulmonary arterial side. The mean diameters of the venous
vasa vasorum are greater than the arterial vasa vasorum. (Korean J Pathol 1993; 27: 11~18)

Key Words: Vascular casts, Capillary plexus, Vasa vasorum, Scanning electron microscopy
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AC: alveolar capillary
B: bronchial tree

Ba: bronchial arteriole
CP: capillary plexus
PA: pulmonary artery

Key for abbreviations

AR A% & 250gH =9 Sprague-DawleyZ
WA 309t E EEl A Abgslch AYEe
Mercox® F A=2E 2t o3 o] 3Fo
2 ol "‘/‘] st
Goup l: st ez =38 Ho] Mercox® &
A3k F¥ EHE A=k #(10=H)
Groyp 2: #FAAE F3 thEHez =3& o]
Mercox® FU3 & S48 AA F(10=}e)
Group 3: ¥4 w5z

=
Aoz Mercox® 2=d & HgA-s AN F
(10=}g))
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Aol APEES HAT T F74 9 ERo=z o
}2 heparin 0.3 ml

mlE HA4 2 Foistydc) A

T FYsEA F4]
FHAEE sty em(Group 1) APAA4=
S22 P[] AL AAE AAG o
+ 0.5% glutaraldehyde$} 0.5% paraformalde-
hydes E%3 zAdHo 2 2087 HAF3le] P
€ 32AHAZE. Plastic AAed Mercox CL-2B

Pa: pulmonary arteriole
PC: pleural capillary
PV: pulmonary vein
TB: terminal bronchiole
V'V: vasa vasorum

Fig. 1. Schematic drawing to show the Mercox injection methods A, B and C. 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. Alveolar capillaries show basket hke struc-.
ture. The alveolar capillary rings reveal hex-
agonal, pentagonal or tetragonal shape. Bar=
50 (X 410).
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Fig. 3. Higher magnification of Fig. 2 showing the
network of alveolar capillaries.- Arrows: shal-
low nuclear imprint. Bar=15 (X 1400).
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Fig. 4. At the subpleureal part of the lung, many cap-
illaries are observed as being obstructed chan-
nels(arrows). Bar=25 (X 830).

Fig. 5. A part of bronch1a1 tree and surroundmg
alveolar capillary networks were seen. The
bronchial tree was supplied by the bronchial
artery which forms the coarse capillary plex-
us(arrows) extending as far as the terminal
bronchiole. Bar=200 (< 100).
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Fig. 6 H1gher magnification of Fig. 5 showmg regu-
larly arranged capillary plexus(arrows). Bar=
60 1(x 350).

Fig. 7. Vascular connection(arrows) between capil-
lary plexus and alveolar capillaries. Bar=25 ¢
(% 830).
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ered by a single layer of vasa vasorum. Bar=
50 (< 410).
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Fig. 9. The surface of the pulmonary vein was cov-
ered by more complicated and abundant vasa
vasorum than pulmonary arterial side(Fig. 8).
Bar=150 x(x 150).

Table 1. Diameter of the alveolar capillary, capillary plexus and vasa vasorum( 4)

n Max Min Mean+SD P
Alveolar capillary 50 12.0 5.8 79+14
Capillary plexus - 50 9.0 44 6.6+1.1
Vasa vasorum 4.0
Arterial 30 189 10.3 8.8+4.2 0.000
Venous 30 35.3 0.2 20.4+5.7
Arteriolar 30 0.9 0.3 05+0.2 0.002
Venular 30 16 0.7£03
n: number of random selections in vascular casting specimens,
Max: maximum diameter, Min: minmum diameter,
Mean+SD: mean value and standard deviation, P: P valve
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