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Introduction

The Oriental lung fluke, Paragonimus westermani
was one of the medically important endemic dis-
eases in Korea, and was familiarly known as
“To—jil” from very early times in the Korean
herb medicine.

Kobayashi (1918, 1919) conducted the studies
on the life history and morphology of the lung
fluke from a variety of both natural and exper-
imental hosts in Korea, and reported that this
infection was prevalent not only in man but also
in the domestic and wild animals such as dogs,
cats, tigers, leopards, foxes, wolves, and wild cats.

Bercovitz(1937) in a clinical studies on 20
patients with lung fluke diseases caused by P.
westermani infections reported that the most com-
mon subjective symptoms were cough and the
presence of reddish brown sputum, occasionally
accompanied by fever and chill. Miller and Wal-
ker(1955) studied 227 infected prisoners of war
from a roentgenographic standpoint in an at-
tempt to delineate the radiographic features of P.
westermani infections. Chien(1955) and Geher
(1957) described a typical patten of pulmonary
changes due to paragonimiasis from the very
early active stages to the late and residual stages
after the parasites had died and the disease had
disappeared clinically. Sadun and Buck(1960)
made an immunodiagnostic epidemiologic, clini-

cal, roentgenologic and therapeutic studies of

paragonimiasis in south Korea and emphasized
the clinical and public health importance of P.
westermani infections in south Korea than in any
other country in the world.

After the establishment of the first “Five—
year economic development plan” in 1962, the re-
sults of comprehensive studies of P. westermani on
its biology, epidemiology, pathology, clinical sym-
ptoms and therapeutic have been reported by
many investigators in Korea. As a result, para-
gonimiasis are found to be distributed widely
over the south Korea, however, the infection
rates among the residents and intermediate hosts
are gradually decreasing in recent years.

In addition, It has been known that histo-
pathological findings and clinical symptoms of
human paragonimiasis are found to be differences
according to the number of infecting worms, the *
duration varing from the onset of this disease to
autopsy and the susceptibility of the individuals
to the worms.

The parasitological and histopathological stu-
dies of experimental paragonimiasis in cats and
dogs have been done by Yokogawa et al.(1958),
Yokogawa and Yoshimura(1960), Chyu(1962), Chyu
and Kim(1962), Yoo and Chyu(1966), Chung(1971)
Lee et al.(1976), Lee(1979), Choi et al.(1979) and
Chi et al.(1982).

It was found that the pathological changes of
the lung elicited by worms of P. westermani in ex-
perimental animals were not constant, because
the changes are different in the number of flukes,

* The results of this study were presented at the 36th annual meeting of the Korean Society for parasitology(1994).
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the habitat in the host, the period of infection
and the animal host.

After the experimental infection, the flukes
grow in the pleural cavity or the pleura, and then
enter the lung. The flukes become damage to the
lung in varying degrees, producting adhesion to
neighboring organs, thickening of the wall, and
finally forming worm cysts in the lung.

Comprehensive studies of histopathology of the
lungs infected with P. westermani in the dog were
carried out by Lee(1979). Lee(1979) reported
that the lung lesions could be classified into 2
categories, direct mechanical effects by the flukes
and eggs, and the changes secondary to the worm
infection. The relative importance of these 2 was
almost equal. Choi(1990) commented .the same
pathological findings in the review of Paragonimus
and paragonimiasis in Korea. Adult flukes reside
inside the lumen of the dilatated bronchi in most
cases. Only exceptions were secondary abscess
formation and subsequent scar where no epi-
thelial lining was detected around the flukes. P.
westermani eggs were found as isolated and ag-
gregated form, provoking granulomatous inflam-
mation.

It is still debatable whether there is a clear re-
lationship between the different methods of the
route of infection and the pathological findings of
the lung infected with the fluke.

The present paper describes experiments on
the recovery efficiency and distribution of P.
westermani in the lur{g of cats by 3 infecting
methods e. g. oral administration of the metacer-
cariae, intraperitoneal injection(IP) of the excy-
sted metacercariae and TP of metacercariae, and
the histopathological findings in the lung of cats
killed 90 days after primary infection and 60
days(150 days) after challenge.

Meterials and methods
Collection of crayfish: The crayfish, Cambaroides

similis were collected from Sangdong stream, Buk

myun, Ulchin county, Kyungpook Province, which

has been known to be an endemic area of P. wes-
termani.

Isolation of P. westermani metacercaria: The
crayfish were dissected into several pieces, and
the metacercariae were isolated from the livers,
the gills and the cephalothorax under a stereo-
scope. The metacercariae isolated were stored in
a beaker containing normal physiol(;gic saline un-
til the excystation or experimental infection.

Excystation of the metacercariae: The meta-
cercariae were put into a beaker containing 0.1%
sodium taurocholate. The beaker was left to
stand for 30 to 40 minutes in a water bath ad-
justed at 40°C. As soon as the larvae excysted,
the larvae were transported and washed 3 times
in physiological saline.

Animal used: Mongrel house cats{outbred),
weighing 2.5—3.0kg were used.

Preparation of Medium —199: Powered M —199
(Gibco, Grand Island, New York) was dissolved
in 500ml of distilled water and the pH of the sol-
ution was adjusted to be alkaline by addition of
7% sodium bicarbonate. Penicillin —streptomycin
mixture(Whittaker, M. A. Bioproducts, Walkers-
ville, Md.) was added to the medium, to have the
final concentration of Pot. penicillin G, 50units /
ml and streptomycin sulfate, 50ug/ml. The me-
dium was sterilized by filtration through a mem-
brane pored 0.2um and stored at 4°C. Before use,
the medium was diluted with an equal volume of
triple distilled water.

Experimental infection: In order to infect the
cats orally with P. westermani.

They were left to starve for 8 hours and given
a section. of beef surrounding the metacercariae.
They were divided into 3 group, and consisted of
6 cats each group. A half(3 cat) of each group
was used for primary infection.

The remaining 3 cats of each group were used
to secondary infection 90 days after primary in-
fection.

The cats of group 1 were infected orally with 5
metarcercariae of P. westermani, those of gorup 2

infected per os with 10 metacercariae, and those
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of group 3 with 20 metarcercariae, and then
killed 90 days after primary infection. In order to
perform the trials of secondary infection, 12 cats
were divided into 4 groups. The cats of all groups
were infceted secondarily per os with 10 metacer-
cariae of P. westermani, and killed 60 days after
secondary infection.

In order to determine the recovery efficiency
and distribution of P. westermani in the lung of
cats by 3 infecting methods, 15 cats were divided
into 3 groups.

Each cat of group 1 was left to starve for 8
hours and given a section of beef surrounding the
encysted larvae. \

Each cat of group 2 was injected intraperi-
toneally with 10 excysted larvae suspended in
medium —199 while each of group 3 was injected
with metacercariae.

The cats of 3 groups were killed 90 days after
infection, and the adult flukes were recovered.

Gross observations: The cats were killed by
striking the posterior Head with an iron hammer,
The lungs were taken out and number and distri-
bution of flukes recovered were observed.

Microscopic. observations: The tissue specimens

of fluke cysts in the lung were obtained from

killed cats and fixed in 10% neutral fromalin for
10 days.

The specimens fixed were embeded in paraffin
and cut in 5—6um of slices, and .then stained
with hematoxylin —eosin. The adult flukes were

stained with acetocarmine.

Results

1. Parasitological study

Table 1 shows the design of experiments to in-
fect mongrel house cats with different numbers of
P. westermani metacercariae. Three out of 6 cats
in each group were killed for gross and pathologi-
cal examinations on 90 days after primary infec-
tion.

Tabel 2 lists the distribution of the adult P.
westermani recovered from 3 groups of cats. A
total 105 metacercariae of P. westermani was
given orally.

The number of the adult flukes recovered from
the lungs of cats was 90, with an average of 85.7%.
The recovery rate of group 2 given 10 metacer-
cariae each was the highest, 93.3% whereas the

rate of group 3 given 30 metacercariae each was

Table 1. Experiments of infection with Paragonimus westermani in mongrel hous cats

Group  No. of cat Primary infection Necropsy day
1 6 5 metacercariae given orally 3 cats killed 90 days after primary infection
2 6 10 metacercariae given orally ”
3 6 20 metacercariae given orally ”

* The remaining 3 cats of each group were used to secondary infection.

Table 2. Distribution of P. westermani in lung of cats killed on 90 days after primary infection

Recovery Number and % of flukes Total fluke

Group* No. of cyst Right lung Left lung recovered
given Upper Middle Lower No. % Upper Middle Lower No. % No. %

1 15( 5 each) 2 2 4 8 533 1 1 3 5 333 13 867

2 30(10 each) 4 2 1117 567 3 2 6 11 367 28 933

3 60(20 each) 7 4 20 31 516 4 3 11 18 300 49 817
Total 105 13 8 35 56 533 8 6 20 34 324 90 857
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the lowest, 81.7%. The rate of group 1 where 5
cysts were administered was intermediate, 86.7%.

In the distribution of the flukes in the lung,
53.5%, 56 out of 105 adult flukes, were found
from the right lung and 32.4%, 34 out of 105
flukes, from the left lung. The number of flukes
recovered in the right lung was greater than that
in the left lung. A large number of flukes, 58.8 to
62.5%, was found in the lower lobes, and the
least, 14.3 to 30.0%, in the middle lobes of the
both lungs.

Table 3 presents the design of secondary infec-
tion of cats with P. westermani.

Twelve cats of 4 groups, 3 cats in each group,
were infected secondarily per os with 10 metacer-
cariae of the fluke. In general, the recovery rate
of the fluke decreased with the increase in the
number of metacercariae given(Table 4).

The rate for the fluke in the control, group 4, was
th highest 90.0%%, followed by group 1 77.8%, group 2

Table 3. Experiments of secondary infection with P.

71.7%, and group 3 68.9%, in decreasing order.

The recovery rates of the fluke in the lobes of
lung in cats on 60 days after secondary infection
was similar to those of cats on 90 days after pri-
mary infection.

Table 5 show the recovery and distribution of
the flukes recovered from 3 groups of cats. The
recovery rate for the fluke was 90.7% in total.
The rate of group 3 injected IP with the meta-
cercariae was the highest, 94.095, whereas the
rate of group 1 infected orally with 10 metacer-
cariae was the lowest, 86.0%.

The rate of group 2 injected IP with 10 ex-
cysted metarcercariae was intermediate, 92.0%.
The recovery rate for the fluke in the righﬁ lung
was higher than that in the left lung and similar
to those of the groups infected primarily and sec-
ondarily.

Table 6 lists the comparision of size of flukes

from the lung of cats between 90 days after primary

westermani in cats

Group No. of cat Primary infection Secondary infection Necropsy day
1 3 5 metacercariae given orally 10 metacercariae 60 days after secondary
infection
2 3 10 metacercariae given orally » v
20 metacercariae given orally ” -
4 3 control ” ”

Table 4. Distribution of P. westermani in lung of cats killed on 60 days after secondary infection

Recovery Number and % of flukes Total fluke
Group* No. of cyst Right lung Left lung recovered
given Upper Middle Lower No. % Upper Middle Lower No. % No. %

1 45(5+10%* 4 3 13 20 444 4 5 g8 15 333 35 77.8
each)

2 60(10+10 7 4 15 26 53.4 5 3 9 17 283 43 7.7
each)

3 90(20+10 6 7 21 33 367 7 5 17 29 322 62 68.9

each)
4 30 4 3 10 17 56.7 3 2 5 10 333 27 90.0
Total 225 21 17 59 9 427 19 13 39 71 316 167 74.2

* Each group consisted of 3 cats

*+ 5110 : Each cat was given primarily 5 metacercariae and infected secondarily with 10 metacercariae
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Table 5. Recovery and distribution of P. westermani in lung of cats by 3 differnet routes of infection

Recovery No. and % of flukes

) Total No. of -
Group No. of cats Route of infection . Right lung Left lung Total
metacercariae
No. % No. % No. %
1 5 10 metacercariae 50 24 48.0 19 380 43  86.0
infected orally
2 5 10 excysted metacer- 50 24 480 22 440 46 920
cariae injected IP*
3 5 10 metacercariae 50 26 520 21 420 47 940
injected IP
Total 15 150 74 493 62 413 136 90.7

* IP means intraperitoneally.

Table 6. Size of P. westermani obtained from lung of cats between 90 days

60 days after secondary infection

aftr primary infection and

Primary infection

Secondary infection

Group No. of fluke size (mm) No. of fluke size(mm)
Length Width Length Width
1 11 113414 62411 8 57405 3102
2 21 116418 63408 7 5.5+0.7 3005
3 % 105416 61413 8 58408 2904
4 0 — - 6 57+05 3.0+0.6

infection and 60 days after secondary infection.

The adult fluke stained with acetocarmine was
somewhat elongated, with tapering anterior and
posterior ends(Fig. 1). The size of flukes on 90
days after primary infection ranged from 10.5 to
11.6mm in length by 6.1 to 6.3mm in width, and
the ratio of the body length to the body width
was 1.7 : 1. Whereas the size on 60 days after sec-
ondary infection ranged from 55 to 5.8mm in
length by 2.9 to 3.lmm in width, and the ratio
was 1.9: 1. The difference in size was statistically
significant at 5% level(Fig. 2).

2. Histopathological study

Gross observations showed that the fluke cysts
in the lung of infected cats appeared as round
nodules on the surface of the lung(Fig. 3, 4).

The nodules are rough and whitish—gray on
the protrudent part, and the other parts revealed

a dark blue and brown. They are located mostly
in the superficial part of the lung(Fig. 3, 4, 5, 6).

Fig. 1. Adult Paragonimus westermani

4
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Fig. 2. The lung flukes resected 150 days after
infection, and small one 60 days after
secondary infection.

Fig. 3. The lung of cat 60 days after secondary
infection. An arrow indicates the nodule.

Fig. 4. The lung of cat 60 days after secondary
infection.,

Fig. 5. The lung of cat 150 days after infection.
The nodules in the lung are whitish—
gray or dark blue and brown.

Fig. 6. The lung of cat 150 days after infection.

The fluke cysts were relatively large and har-
bored only one adult fluke, but no cysts resided 2
or 3 flukes were found.

Microsopic observations: The fluke cysts on 60
days after infection, showed leukocytic infiltra-
tion and a thin layer of fibrous tissue, and a thin
cystic capsulation around fluke(Fig. 7). There are
inflammatory changes, chronic bronchitis and
granulomatous proliferation, in the neighbouring
tissues of the cyst(Fig. 9, 10). The cyst walls, 150
days after infection, are composed of thick fi-
brous granulomatous tissues and plasma cells
(Fig. 8). There are also eosinophils, neutrophils
and histiocytes in the cyst cavity and exudative
inflammation and localized fibrination around the
eggs(Fig. 11, 12).
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Fig. 7. Granulomatous proliferation of the fluke
cyst with eosinophilic infiltration 60

days after infection.

Fig. 8. Thick fibrous cyst surrounded the fluke
150 days after infection.

Fig. 9. Fibrination and collagenic changes in
the wall of cyst.

Fig. 11. Formation of granumol

Fig. 10. Chronic bronchitis and granulomatous
proliferation in the neighbouring tis-
sue.

a and the eggs
are found in the bronchiols.

b X - S an Y

Fig. 12. Exudative inflammation and fibrina-
tion around the eggs of P. westermani.
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Discussion

The parasitological and histopathological fin-
dings of human paragonimiasis had been studied
in detail by Otani(1887—1888) and other many
investigators, and the knowledges have been piled
up mainly on the findings obtained in human
cases; but the histopathological findings due to
P. westermani can not be stated in a generalized
form, because they are different depending upon
the number of worms, the site of worms, the
length'of infections, and the species of the host.

Chyu(1962) carried out the parasitological and
histopathological study of paragonimiaisis in
dogs, and reported that the dog infectivity with
P. westermani was 66.6 to 90.0% and the right
lung harbored more flukes than the left lung.

The growth of the flukes was revealed in paral-
lel with the infection period.

Microscopic observations showed that obvious
histological changes appeared, such as acute in-
flammatory processes characterized with hemor-
rage, the infiltration of plasm cells and histio-
cytes. Chronic changes were also marked with
the proliferation of fibrous connective tissue. As
time progressed, the cell infiltration decreased,
cyst walls thickened and the eggs were diffusely
spread over the adjacent tissue.

Chyu and Kim(1962) observed X —ray findings
of dogs artificially infected with P. westermani
were compared with the histopathological pic-
tures by necropsy, and reported that pneumo-
thorax was probably initiated by the pleural pen-
etration of larval flukes, the increased lung
—bronchitis, the

infiltrative shadows by inflammatory processes

markings by bronchitis and peri

around the cysts and nodules, the nodular sha-
dows by the capsule formation and thickening
around the flukes and tubercles, and the ring
shadows were caused by air infiltration of the
cysts.

The X ~ray classification of paragonimiasis is

difficult and it requires repeated X —ray taking.

Yoo and Chyu(1966) undertook a study to show
the recurence of the etiological factor, course of
migration and pathogenesis of lesion in the ex-
tra—pulmonary paragonimiasis in favorable cats
and dogs and unfavorable rats, rabbits and gu-
inea pigs hosts.

The animals treated were killed at the differ-
ent peribds up to 10 months, and the location,
fate of flukes and the pathogenic changes were
observed. It was found that in favorable hosts,
either infected with metacercariae of transplanted
with larvae or adults, the most flukes migrated
to the lung and formed fluke —cysts. A few flukes
were found in the ectopic location in younger
hosts and in the massive infection. When the
unfavorable hosts were given metacercariae orally
or young larvae surgically, the flukes could not
mature fully, and infrequently formed the ectopic
lesion. When the adult flukes were transfered
into proper hosts, the characteristic pathological
and parasitological changes of ectopic infection
were seen. However, the flukes or larvae trans-
planted into the non—proper hosts were dege-
nerated or were destroyed by necrosis or lique-
faction, and many eggs were found in the lesion
in some cases. They stressed that young larvae
and even adult flukes migrate through various
tissues or by the blood stream.

Kim and Lee(1970) reported that immature P.
westermani recovered from the unfavorable host,
develops to adult stage when the immature flukes
are ingested by the favorable host.

Chung(1971) stated in the book, Pathology of
protozoal and helminthic diseases that a review
of the experimental work on dogs, the animal
which has long been valuable in the study of
lesions caused by P. westermani, will undoubtedly
help the understanding of the lesions occuring in
human hosts.

Lee et al.(1976) conducted a study concerning the
susceptibility of some unfavorable host animals,
ie: the hamster, gerbil, mouse, rat, guinea pig,
swine, rabbit, hen and duck, to P. westermani,

morphological development of the immature
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flukes in the hosts, and the mode of infection by
transport of the immature flukes to the favorable
host. They reported that poultry was considered
the most unfavorable to P. westermani, infection
and distribution of the immature flukes in the
host being the highest, 76.3% in the muscle, next
12.4% in the pleural cavity, and 5.5% in the per-
itoneal cavity, 2.5% in the liver, and 3.4% in the
lungs in decreasing order.

Some immature flukes recovered from the pleu-
ral cavity of the small animals were found to be
more developed in morphology, as compared to
the common miniature flukes normally found in
the muscle.

The immature P. westermani parasitized in the
unfavorable hosts developed to fully mature adults
in the favorable host when ingested by the host.

Ultrastructural observations on the cyst wall
by Lee(1979) showed fair numbers of plasma cells
and mast cells. Some of the cyst lining epithelial
cells showed increased deposit of glycogen gra-
nules, suggestive of early metabolic alteration of
the respiratory epithelium. Obliterative endobron-
chiolitis was prominent feature among changes
that were not directly associated with flukes or
eggs. This finding was more prominent in the
distal segments of bronchial trees that harbor
the flukes.

Choi et al.(1979) undertook a pathological study
to elucidate sequential changes of the lungs in
various time intervals following experimental pa-
ragonimiasis in dogs and cats. Gross and micro-
scopic examinations of the lung showed that
there was no difference in pathological findings
between dogs and cats.

Pathological findings were first noticed on 20th
day of infection in the thorasic cavity. No fluke
was found in the lung parenchyma, but juveniles
were seen in the pleural cavity. The juveniles
were found for the first time inside the lung
parenchyma on 30th day of infection, and the
lungs parasitized showed multiple areas of he-

morrhage ‘and probably active penetraction by

small worms.

Paragonimus fluke cyst was essentially com-
posed of fibrous scar and heavy inflammatory
cellular infiltrate. Fibrous pleuritis with pleural
effusion was very prominent finding and bron-
chiolitis and focal vascular sclerosis were fre-
quently recognized.

Chi et al.(1982) examined microscopically the
tissues of dogs and cats with the main emphasis
on changes of the liver and the diaphragm in ex-
perimental paragonimiasis.

The liver changes were of 2 folds. The first one
was characterized by numerous pin—point or lin-
ear tissue defects on the surface of the lobes.
Some of these defects were impacted by the lar-
vae. These scratch marks appeared to be of mech-
anical effect, and the margins were often banal
without a significant inflammatory reaction. The
second were a large amount of hemosiderin pig-
ment in the Kupffer cells and hemosiderin —laden
macrophages in the spleens of dogs and cats.
However, no associated degenerative changes
were noted in these cells.

The change of diaphragm was quite unique in
early phase of infection. Numerous pin—point
perforative lesions could be seen, and some of
these lesions included migration larval flukes in-
side the tunnels. The tracts or tunnels appeared
to have been made by pressure necrosis and sur-
rounding edema, and subsequently were associ-
ated with a massive eosinophilic influx and myo-
cytolysis.

The diaphragmatic changes seemed to be re-
paired with or without fibrous scar formation.

Park(1986) performed a study to demonstate
acquired immunity against P. westermani in cats.
Twenty mongral house cats were divided into 4
equal groups.

The cats of group 1 were infected orally with
10 metacercariae of P. westermani, those of group
2 were injected IP with 10 excysted metacer-
cariae, and those of group 3 were injected IP

with 1ml of cat immune serum. The group 4 cat



Sang Hoon Jheon + Young Sun Yoo - Chong Yoon Joo: Parasitological and Histopathological

Studies of Experimental Paragonimiasis

served as controls. 70 days after infection, all
cats were challenged orally with 10 metacercariae
and killed at 50 days after challenge infection.
The flukes were parasitized in the right &g
more than those in the left lung, and ac-
quired immunity to P. westermani in ; cat
model elicited by IP of excysted larve  ad not
by the oral infection of metacercarie . .{fowever,
there was no significant difference °. " he growth
of flukes among the 4 groups.

In order to determine the }- ., methods in
infecting cats with P. westerr
(1991) conducted a study to r

of 3 methods, e. g. oral 2

i, Jeong et al.
(pare the efficacy
dnistration of the
cysts, IP of excysted me cercariae and IP of
metacercariae, and reported that IP of excysted
metacercariae of P. westermani is regarded as the
best method in infecting cats.

In the present study, the recovery rate of adult
flukes in the lung of cats deceased with the in-
crease of the number of metacercariae given. In
addition, the adult flukes were found more in the
right lung than in the left lung. These results are
in general agreement with those observed pre-
viously in dogs and cats by Chyn(1962) and
Park(1986). Attention is called to fact that IP of
the intact metacercariae is found to be more ef-
fective available infecting method than oral
administration and IP or the excysted metacer-
cariae. Therefore, it seemed that some of the
metacercariae excysted in the intestinal canal
failed to penetrate the intestinal wall and a few
metacercariae given orally failed to infect because
of regurgitation or vomiting of a part of beef
containing the metacercariae after feeding. The
re- sults are similar to the data reported by
Jeong et al.(1991).

The results of the histopathological observa-
tions paralleled those of the parasitological exa-
minations. A good correlation was observed be-
tween the number of flukes recovered at necropsy
and the severity of lung damage in each animal.
The tissue responses of the lung observed in this

series of cats were in agreement with those re-

ported previously in dogs and cats by Chyu
(1962), Chyu and Kim(1962), Lee(1979) and Choi
et al.(1979), and those observed in unfavorable
host animals(Lee et al., 1976).

There are two theories concerning the patho-
genesis of the formation of the fluke cyst in the
lung. (1) The theory of softening of the lung tis-
sue. (2) The bronchiectatic theory.

The authors recognized the importance of these
2 theories in studying the experimental para-
gonimiasis in animals. However it is impossible
to clarify because the pathological findings were
limited 2 periods, 90 days and 150 days after in-
fection. Further pathological studies are needed

to evaluate the 2 theories on the pathogenesis.

Summary

To elucidate the distribution and growth of
Paragonimus westermani and subsequent histopa-
thological changes in the lung of infected cats,
and experimantal study was undertaken.

One group of cats was infected orally with dif-
ferent number of the metacercariae and given 10
metacercariae, the other gorup was infected 3 dif-
ferent methods, fed orally and the intraperito-
neal injection(IP) of metacercariae or IP of
excysted metacercariae.

The cats were killed 90 days and 150 days after
infection, and microscopic observations were
made.

The recovery rate of adult P. westermani in the
lung of cats decreased with the increase in the
number of metacercariae given.

The adult flukes were parasitized more in the
right lung than in the left lung, and the largest
nember in the lower lobe of both lungs.

IP of metacercariae was found the best method
in infecting the flukes compared with IP of ex-
cysted metacercariae or oral administration.

The fluke cysts on 90 days after injection
showed leukocytic infiltration, a thin layer of fi-
brous tissue and a thin cystic capsulation ar-
round the fluke.
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The neighbouring tissue of the cyst showed in-
flammatory change.

150 days after infection, the cyst wall revealed
thick fibrous granulomatous tissues and plasm cells.

Key words : Paragonimus westermani, paragoni-
miasis, Histopathological change
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