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Apoptosis of Alveolar Cells in Pneumocystis Carinii Pneumonia:

Application of Electron Microscopic Terminal Deoxynudleotidyl
Transferase-Mediated dUTP-Biofin Nick End Labeling Method

Kyu Hun Kang, Sang Pyo Kim and Kun Young Kwon

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

Background : Pneumocystis carinii (P. carinij) attaches to alveolar cells and causes injury to
the epithelial cells by direct toxic effects or inhibition of epithelial growth and replication.
Although respiratory cell damage or death is a common feature in P. carinii pneumonia, there
has been little reports about expression of apoptosis of the lung tissue in the literatures.
Methods : We examined expression of fibronectin and vitronectin in the interaction between
P. carinif and alveolar cells, and in situ terminal deoxynucleotidy! transferase-mediated dUTP
biotin nick end-labeling (TUNEL) expression of apoptosis in the respiratory cells by immuno-
histochemistry and pre-embedding immunoelectron microscopy. Results : Light microscopic
(LM) and electron microscopic (EM) immunohistochemical stains for the fibronectin and vit-
ronectin showed strong expressions on the pellicles and tubular extensions of P. carinii and
weak expression along the surfaces of type | alveolar cells. LM and EM TUNEL stains
showed positive expression in the nuclei of alveolar cells, apoptotic bodies in the cytoplasm
of alveolar macrophages and cellular debris in alveolar spaces. Conclusions : P. carinii
induces injury and apoptosis of alveolar cells after attachment of the organisms to host cells,
and alveolar macrophages enhance the clearance of apoptotic bodies of alveolar cells as
well as phagocytosis and degradation of P. carinii

Key Words : Pneumocystis carinii In situ nick-end labeling, Apoptosis, Microscopy, immuno-
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Fig. 1. Light micrograph shows intra-alveolar foamy exudate and
some inflammatory infiltrates in the alveolar septa. Inset: Gomori-
methenamine silver stain shows some cysts of P. carinif organ-
ISm.,
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Fig. 2. Transmission electron micrograph shows some P. carinii
trophozoites which attached firmly to type | alveolar cells by
numerous tubular extensions (%) of the trophozoites. A tropho-
zoite attached firmly to the alveolar wall (arrow). T: trophozoite
of P. carinii, AS: alveolar space, AW: alveolar wall, N: nucleus of
interstitial cell. Bar=1 um, x17,000.
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Fig. 3. A: Scanning electron micrograph shows trophozoites of P. carinii attached to alveolar cells. B: A semilunar shapeq q}rst with a few
tubular extensions (arrows) on the outer surface is seen in alveolar space. C: cyst of P. carinii, T: trophozoaite of P. carinii, AS: alveolar

space, AW: alveolar wall. A: Bar= 3 ym, X 3,450, B: Bar=2 um, x 10,500.
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Fig. 4. A: Immunchistochemical stain for fibronectin shows positive expression on the P. carinii trophozoites (arrows), alveolar

macrophages (asterisks), and surface of the type | alveolar cells (arrow head). B: Vitronectin shows diffusely positive expression along
the type | alveolar cells (arrow heads) and trophozoites (arrows) attached to the alveolar wall.
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Fig. 5. Pre-embedding immunoelectron micrograph using
fibronectin shows diffusely electron dense expression on the
pellicles of the trophozoites (long arrows) and collapsed cyst
(short arrows), less electron dense expression on type | alveo-
lar cell surface (arrow heads), and floating materials (asterisk).
T: trophozoite of P. carinii, C: collapsed cyst of P. carinii, AS:
alveolar space, AW: alveolar wall (Bar= 1 ym, x 10,000).
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Fig. 7. Light microscopic TUNEL stain shows positive expression
on the alveolar cell (large arrow), and apoptotic bodies in cyto-
plasm of alveolar macrophages (small arrows). TUNEL: terminal
deoxynucleotidyl transferase-mediated dUTP-biotin nick end
labeling.
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Fig. 6. Pre-embedding immunoelectron micrograph using vit-
ronectin shows electron dense expression along the surface
pellicles of trophozoite, and cysts (arrows). T: trophozoites of P.
carinfi, C: cyst of P. carinii, AS: alveolar space, AW: alveolar

wall (Bar= 1 ¢m, % 10,800).
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Fig. 8. Electron microscopic TUNEL stain shows an electron
dense expression on the nucleus of alveolar cell (arrow), some
nuclei of scattered interstitial cells (arrow heads) with variable
expression patterns. TUNEL: terminal deoxynucleotidyl trans-
ferase-mediated dUTP-biotin nick end labeling, N: nucleus of
alveolar cell or interstitial cells, AS: alveolar space. Bar= 2 um,
X 6,300.

”~
-

s

-;.*'-‘ }--._'“l -

Fig. 9. Electron microscopic TUNEL stain shows strongly elec-
tron dense expression on the apoptotic nuclear debris in the
alveolar space (asterisk). TUNEL: terminal deoxynucleotidyl
transferase-medialed dUTP-biotin nick end labeling, AS: alveo-
lar space, N: nucleus of alveolar cell. Bar= 2 ym, % 9,000.
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Fig. 10. Electron microscopic TUNEL stain shows an electron
dense expression on the cytoplasm (small asterisks) of alveolar
macrophage which phagocytize the apoptotic debris. A nega-
tive expressed cell (large asterisk) is seen. TUNEL: terminal de-
oxynucleotidyl transferase-mediated dUTP-biotin nick end lab-
eling, AS: alveolar space, N: nucleus of alveolar macrophage.

Bar=2 um, x7,200.
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