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Expression of Antigenic Surface Molecules of Pneumocystis Carinii
by Immunoelectron Microscopic Examination

Kun Young Kwon, Seung Che Cho, Sang Pyvo Kim
Kwan Kyu Park, and Eun Sook Chang

Department of Pathology, Keimyung University School of Medicine and Institute
for Medical Science, Taegu 700-712, Korea

This study was carmied out 1o investigate the morphologic characteristics and localization of antigenic molecules of
Pneumocystis carinii in experimentally induced P. carinii pneumonia in rats. After six weeks of administration of low
protein diet and dexamethasone, Sprague-Dawley rats were sacrificed to submit lungs or bronchoalveolar lavage for
the study. Monoclonal (092, 900, 902, and 904) and polyclonal (SP-D) antibodies were used for immunohistochemistry
and immunoelectron microscopy (ITEM and ISEM). Immunohistochemically P. carinii organisms were well identified
as clusters or separated forms in the alveolar spaces being frequently attached to the alveolar walls. Immunoelectron
microscopically the adherences of gold particles were observed on the surface of all stages of the P. carinii. Occasionally
positive immunogold labeling was observed in the cytoplasm of the trophozoites and on the pellicle of the intracystic
bodies within the cysts. The monoclonal antibodies (92, 900, 902, and 904 reacted mainly with pellicles of P. carinii,
whereas SP-D labeled on the pellicles, intracystic bodies, cytoplasms of the alveolar macrophages, and free floated
surfactant material in the alveolar spaces. The immunogold particles were observed more diffusely and intensely in
the cysts than in the trophozoites. These results indicate that antigen i1s mainly localized on the pellicles, and accumulated
during development from the trophozoite to the cyst stages. (Korean J Pathol 1998; 32: 393 —403)
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Fig. 1. Life Cyele of Prewmocystis carii
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Fig. 2. A: Light micrograph showing inra-alveolst eosinophilic foamy exudate of Premmocysiis carinii pheumonia in rats.
B: Preumocysiis carinil cysts with round, collapsed or crescentic forms and occasionally eccentric capsular dots. ((MS) O
Tmmunohistochernmienl staining (Pri Ab=092) of Pnewmocystis carinil,. The organisms are well identified as clusters o the
alvenlar lumina amd frequently atached to the alveolar walls,
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Key for Abbreviations; AL: Alveolar lumen, C: Cyst, CC:
Crescentic cyst, EC: Empty cyst, ICB: Intracystic body, IIP:
Type II pneumocyte, M: Mitochondria, N: Nucleus, RBC:
Red blood cell, T: Trophozoite, TE: Tubular extensions
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Fig. 3. Transmission electron micrograph illustrating the rela-
tionship of Prewmocystis carinii with alveolar epithelial cells,
Several trophozoites are closely attached to the type | epi-
thelial cell (arrows), Uranyl acetate and lead citrate, Bar=1 ym,
w0 10,200,

Fig. 4. A: Trophozoites showing irregular shape and cytoplasmic amorphous material, ill defined nucleus (arrows)
and few organelles. B: Cysts showing oval and empty forms are present. The cysl contains one intracystic body,
four mitochondria and amorphous material. Uranyl acetate and lead citrate. Bar(A&B)=1 pm, A: » 25.000, B:

= 17,000,
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Fig. 5. Two cysts showing round shape and relatively smooth
surface with few tubular extensions (arrows) and one tropho-
zoite with surface tubular extensions (arrow heads). Bar=2 pm,
= 8,200,

Fig. 6. A: Ulrastructural localization of antigenic molecules of Paeumocystis carinii trophozoite using monoclonal antibody
(902), Electron dense immunogold particles are adhered mostly to the surface pellicle {long arrows) and tubular extensions
{short arrows). B: In the cysts, electron dense immunogold particles are observed mostly on the surface pellicle (long arrows)
and some particles are labeled on the cytoplasmic organelles (short arrows). ITEM, Bar(A&B)=0.5 um, A: 34,000, B: =

32 ,000.
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Fig. 7. A: Ultrastructural localization of antigenic molecules of Prewmocystis carinii using polyclonal antibody (SP-D). Immuno-
gold particles are labeled on the free floating surfactant material (asterisk) as well as the pellicles of the collapsed cyst and
rophozoiles. B: Numerous immunogold particles are observed in the empty spaces of type Il epithelial cell {arrows) in which
previously surfactant materials were contained. ITEM, Bar(A&B)=1 pm, A: <8800, B: = 9,100,
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Fig. 8. A: Silver enhanced immunogold particles (Pri Ab= 902) are well identified on the pellicle surface (short arrows) and
tubular extensions (long arrows) of the trophozoites. B: More intense labeling of silver enhanced gold particles on the pellicle
surtace {arrows) of Prewmocystis carimii cyst than that of tophozoites. ISEM, Bar(A&B)=1 pm, A & B: = 1024,
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