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THE DEMONSTRATION OF TUBERCLE BACILLI WITHIN ALVEOLAR
MACROPHAGES IN ULTRA-THIN SECTIONS OF INFECTED
MOUSE LUNGS BY ELECTRON MICROSCOPY
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Mice were infected by iv infection with a virulent strain of Mycobacterium bovis, Ravenel R-KM

strain, to prepare specimens for electron microscopical observation of their intracellular morphology.

Observation was made with ultra-thin sections of the lungs at an advanced stage of infection. A typical

picture

of alveolar macrophage was obtained which was locating within the exudate-filled alveolar

space and ingested several mycobacteria. The macrophage was sitting on the epithelial surface, ad-

jacent to Type 1 and Type 2 epithelial cells, and extending actively pseudopods into the exudate. In

some other occasions, the cytoplasm of infected macrophages was injured as evidenced by the marked

swelling of their mitochondria. When the intracellular mycobacteria were morphologically intact,

their cell wall layers, nuclear materials, electron-dense small granules, lipoidal inclusions and intra-

cellular membrane structures were observed.
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Fig. 1. Pulmonary capillary and other components of the alveolar septum in normal mouse.

ALV, alveolar space; CL, capillary lumen; PNL, polymorphonuclear leucocyte; RC, red blood cell;
TG, thrombocyte; MC, blood mononuclear cell; FB, fibroblast; EC, endothelial cell; EP1, Type 1
epithelial cell; AM, alveolar macrophage; PC, ingestion of filamentous material by pseudopods.

, H
Fig. 2. A mycobacteria-ingesting alveolar macrophage in the exudate-filled alveolar space of an
infected mouse.
ALV, alveolar space; Exu, exudate; CL, capillary lumen; AM, alveolar macrophage; EP1, Type 1
epithelial cell; EP2, Type 2 epithelial cell; PNL, polymorphonuclear leucocyte; single arrow, myco-
bacterial cell; double arrow, possible presence of hydrophobic substances (surfactant).
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Fig. 3. The enlarged picture of a mycobacteria-containing part of Fig. 2.
LI, lipoidal inclusion; N, nuclear material; MS, intracellular membrane structure; DG, electron-dense

small granules; art, artefact; arrow, the phagosomal membrane very close to the mycobacterial surface.
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Fig. 4. The injured cytoplasm of a mycobacteria-containing macrophage as evidenced by swelling
(SW) of mitochondria.

art, artefact; arrow, cell wall layers
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