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-Abstract =

A Histopathologic Study of the Lungs Infected with Paragonimus

westermani in the Dog

Ok-Ran Lee
churcected by Professor Waon-Young Choi

Departinent of Parasitology, “atholic Viedical College &

Catholic Iustitute of Parasitic Discases

Pulmonary paragonimasis is one ol the moest imporuint endemie pora-itic disense in Korea.
- ' D H
Alithough it is well known that Paragoninus westericant invades into the long tissue eventually
resulting respivatory failure, the pathogenesis of fuducing teng lesions s not Tully clucidated, Tt is
stll debatable on the nature of morphological componcut ol “cyst” which is known (o be the nwost
consistent change in lung paragoniiniasis.

For the purpose of clarification ol morphological changes  associated with pubimonary paragoni-
miasis, an experimental study was carvied out by giving  wetcercariae of  Powestermani 1o 10
dogs. These dogs were saerificed 2 months and ¢ months after infection respectively, and light
microscopic ansl electron microscopic observations were made.  Following conclusions  were ob-
tained.

Paragonims lung losions could basically be classifiod s wo categorics, i.e.. direet mechs

1. dragontiies LUng Jestons couid basieadly e classithed o two categories, 1.e., direct mecha-
nical effects by the wortas and cggs, and the chanzes secondary 1o the worm infection, The
relative importance of these two appeared almost same,

20 Adult worms of Poowestermand reside instle the Tumine ol the dikaed bronehi in great
majority ol the cases. Only  cxeeptions were secondary  abscess formation and subsequent scar

M . 1 M . M . 1 . . . 1 .
where no epithelial dining was detected around the worms. In ¢ months group almost all #. wes-
termani worms were found nside the bronchial Tumina.

o

3. Obliterative endobronchiolitis was another  prominent feature among changes that were not
directly associated with worms or eggs. This finding was more prominent in the distal segments
of the bronchial trees that harbor the Paragonimus worms.

. P.owestermani cggs were Tound as isolated and aggregated Tashions, provoking churacteristic
granwlomatous inflammation. Home of the ege granulomas  were seen in the arcas apart Trom the
locations where the worms were physically located.

5. Ultrastructural observations of the cyst wall showaed Lair nimbers of - plasma eclls and mast
cells. Somie of the cvstlining epithelial colls showed  increased deposit of glycogen granules, sugg-

estive of early metabolic alteration ol the respiratory epitheliunm.
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Doz lunus specimen(after fixation).

Two wmonths afier tafection. All three lobes are cqually involved, showing  multiple nodular excre-
scenes on the pleural surface.

Dog luni specimen after cut section through the mainstem bronchus of the lung.

A worm is seen in a bronchial Iumen(center).

At least three “eysts” containing impacted worms are scen, along with vellow gray  specks scattered
throughout the lung parenchvme.

Low power photomicrograph of the lung shown in Fig 2.

Scetor A represents a portion of a dilated bronchus conteining a pair of Paragonimus worm

Scetor B orepresents nodular lesions made by cither egg granuloma or obliterative bronchiolitis.
Sector C represents adenematous proliferation of bronchial mucosa and peribronchial inflammation
Low power picture of the lung in 2 months after infection. Widespread  replacement of alveolar
structure by various inflammatory exudate is scen.

Two arcas of worm-associated lesion(F) and granulomas associated  with  eggs (D) and arcas of nor-
specific inflammation with 6ibrosis (1) are shown.

& 7. Paragonimus worms are surrounded by acute inflammatory  exudate and partlv destroved
epithelial lining.

Two month group.

In the same “cyst” of Fig 7 there are arcas of definite  epithelial covering shown in the middle of
the picture. o 40.

Six month group. Lining cpithelia of the "cyst™ are proliferative  and show  squamoeus metaplasia.
> 40.

Two month group. Amongst pools vt neutrophils scattered  cugs are scen nenr Paragonimus worm
left. = 100.
& 10 Six month group. Showing flaitcved squamous epithclium (Fig 100 and  squamous  coll nests
(Fig 11) around the worms. Focal subepithelial fibrosis is also scen. = 100.

Higher magnification of Fig 11 showinyg intercellular bridges among polygonal squamous colls. -~ 360.
Six month group. Around a vessel many cegs with surcounding  fibrosis and cellular infiltration js
seen. (0.

Two month group. Several cggs found in  relatively less involved arca. Some of the eggs are founed
free in the alveolar sac, without provoking any signticant reaction. = 100.

Six month group. Higher magnification of cggs and surrounding  cell reaction. Many histiocytes and
cpithelioid cells surrounding degencrated cggs.

Dense collections of Paragonimus eggs, found near the tract around the dilated bronchus containing
worm.

Two month group.

A bronchiolc showing luminal obliteration by cpithelial overgrowth and inflammatory exudate. Peri-
bronchiolor inflammation is also prominent. Two month wgroup. % 40.

Two month group. Proliterating epithelial colls show abundant clear cytoplasm.  Muany  plasma cells
are scen at the bottom. < 360).

Two month yroup. Bronchiolitis is ween together with a marked peribronchiolitis. Heavy inflammatory



coll infiltrate is transmural. < 100.

Two month group. Characteristic obliterative endobronchiolitis, showing luminal obliteration by proli-
ferative epithelial cells having vesicular nuclei and abundant clear cytoplasm. These cells are mixed
with inflammatory cclls mimicking proliferated histiocytes. < 360.

Two month group. A larger bronchial lumen is partly obliterated by proliferating  mucosal  folds
>0 100.

Two month group. A small bronchioles with remnant of smooth muscle wall, showing inflammation,
luminal obliteration and cgy granulomas around. = 100.

Two month group. Adenomatous hyperplasia shown often in the bronchi located adjacent 1o the
worm-harboring “Cyst”. » 360.

Two month group. Exudative pleuritis and subpleural inflimmation are shown. < 100.

Two month group. Dense fibrosis with poor demarcation is seen. This lesion is probably made by
migrating worm. Also note a portion of tract seen on the wp. < 40.

Two month group. A focus of subpleural fibrous scar. < 100.

Six month group. Mesothelial  proliferation and  stratification are scen above the egg  granulomas.
< 360.

Six month group. An arca showing vascular thickening. This changes was very focal and rare. % 100.
Two month group. Electron micrograph of “cyst”, dilated bronchial wall. Upper aspect faces the
lumen. Epithelial nature of the innermost cell layer is shown by the presence of microvilli at the top.
Mast cells are often shown mixed with these epithelial cclls. A few plasma  colls arc also  present.
<2000 x 2.2

Two month group. Elcctron micrograph showing a large number of plasma cells and outside layer of
collagen fibrosis. % 2000 =< 2.5.
& 32, Six month group. Electron micrograph of non-ciliaied epithelial cells showing a heavy deposit
of glveogen particles in both poles of the cells. These cells demonstrate desmosome., X 2000, x 2.2
ab66 < 2.2,
& 34.  Six month group. Electron micrographs showing Paragonimus cgg shell (ES) and surrounding
cellular component. Macrophages, degencrated neutrophils and fibroblasts are scen near the egg shell.

<2666 < 2.2
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