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ABSTRACT: Three Tsushima leopard cats (Felis
bengalensis euptilura) in Japan were collected
as road kills. Three species of trematodes (P/ia-
ryngostomurn cordatum, Paragonimus sp. and
Dicrocoeliidae gn. sp.), one species of cestode
(Spirometra erinacei) and nine species of nem-

atodes (Arthrostoma hunanensis, Uncinaria

felidis, Uncinaria sp., Ancylostoma tubue-
I orme, Molineus springsmithi, Toxocara cati,

Capillaria aerophila, Capillaria felis-cati, and
Capillaria sp.) were found. Among these heb-
minths, Arthrostoma hunanensis, Uncinaria

spp. , and Molineus springsmithi have not been
reported previously in Japanese domestic cats.

Key words: Tsushima leopard cat, Felis
bengalensis euptilura, wild cat, helminth, Ar-

throstonia hunanensis, Pharyngostornum cor-

datum.

The Tsushima leopard cat (Felis ben-

galensis euptilura), a wildcat found on the

Tsushima Islands, Japan, is the smallest

subspecies of F. bengalensis (Imaizumi,

1960). Yoneda (1990) estimated a popu-

lation of less than 100 Tsushima leopard

cats on the island for this endangered (Iza-

wa and Doi, 1991) subspecies.

Our objective was to gain some insights

into the parasitological status of these en-

dangered Japanese wildcats.

The two Tsushima Islands (34#{176}05’ to

34#{176}42’N,129#{176}10’to 129#{176}30’E)are 120 km

from the Japanese mainland and 50 km

from the Korean Peninsula, and cover an

area of 710 km2. Three Tsushima leopard

cats were collected as road kills on the

Tsushima Island and were transported with

cooling by dry ice to the Laboratory of

Veterinary Pathology, Faculty of Agricul-

ture, Kagoshima University, in March (Cat

1), July (Cat 2) and October (Cat 3), 1988,

respectively. Helminths obtained were all

dead and some were decomposed. All

worms were fixed in 5% phosphate buf-

fened saline formabin solution and cleared

in a lactophenol solution. Cestodes and

trematodes were flattened, stained with

Grenacher’s ammonium alum-carmine

(Lilbie, 1948) and examined morphobogi-

cally. All measurements were in microm-

eters. All worms measured were mature.

Parasites obtained form the three Tsu-

shima leopard cats were three species of

trematodes, one species of cestode and nine

species of nematodes (Table 1).

Phanyngostomum condatum previously

was reported in both Tsushima leopard cats

(Kifune et ab., 1967) and in Iniomote cats

(Felis iniomotensis) (Hasegawa et al.,

1985). This species was believed to be

widespread in Tsushima leopard cats based

on previous reports (Machida, 1970), and

because of the wide distribution of inter-

mediate hosts (Dubey, 1970) such as fresh-

water snails (Polypylis hemisphaerula),

frogs, and snakes on the Tsushima Islands

(Inoue, 1972).

A decomposed trematode encysted in

the lung of one wildcat was considered to

be Paragonimus sp. on account of the lo-

cation of mouth sucker and acetabulum,

the forms of ovary and testes and the size

of eggs. While lung flukes occur among

carnivores on the Japanese islands, there

have been no previous reports in Japanese
wildcats.

The few trematodes found in the pan-

creatic duct had characteristics of mem-

bers of the family Dicnocoeliidae, based

on their body size, location of two suckers,

and egg sizes. They were not identified

because of their advanced state of decom-

position. Concinnurn okinawanum is the

only known fluke in Japan belonging to

family Dicnocoebiidae; it occurs in domes-
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TAm.F; 1. Helminths from three Tsushima leopard cats on the Tsushima Islands, Japan.

Helmiuths Infected tissues

Number of helminths

Cat 1 Cat 2 Cat 3

Trematodes

Pharyngostonzum cordatuns

Paragonimus sp.
Dicrocoeliidae gn.

Small intestine

Lung
Pancreas

0

1

+“

400�

0

3

0

0

0

Cestodes

Spirometra erinacei Small intestine 0 3 1

Nematodes

Arthrostoma hunanensis

Uncinaria felidis

Uncinaria sp.

Ancylostoma tubaeforme

Mo/incus springsmithi

Toxocara cati

Capillaria aerophila
Capillaria felis-cati

CapE//aria sp.

Bile duct

Colon

Small intestine

Small intestine

Small intestine

Stomach

Small intestine

Trachea
Bladder

Stomach

6

3

0

0

0

0

0

0
0

0

9

0

0

6

0

0

2

0
5

0

27

34

1

0

3

34

37

4

4

4

An approximation.

+, Numbers not determined.

tic cats on the Japanese island of Okinawa

(Hasegawa and Asato, 1983, 1984). Eggs

of flukes belonging family Dicrocoeliidae

are found also in the feces of Iniomote cats

(Akuzawa et al., 1987). Other possible pan-

creatic flukes are C. procyonis (Burrows

and Lillis, 1960) and Platynosomum fas-

tosurn (Leam and Walker, 1963), which

have not been reported in Japan.

Spinometra eninacei was the only ces-

tode found. This is a very common tape-

worm in Japanese domestic cats and has

previously been reported from both Tsu-

shima leopard cats (Machida, 1970) and

Iniomote cats (Hasegawa et ab., 1985).

There are no reports of hookwonms be-

longing to the family Ancylostomatidae,

except Ancylostoma tubaeforme in Japa-

nese domestic cats (Uga et al., 1983). How-

ever, Ancylostoma caninum is morpho-

logically quite similar to A. tubaeforme.

These two species are differentiated by the

form of mouth and tail, and the arrange-

ment of lateral bursal rays (Burrows, 1962).

The worm found in the bile duct was

consistent with the description of Art hros-

toma hunanensis that was once reported

from Felis bengalensis in China (Cheng

and Shen, 1982). This was the only an-

throstomatid hookworm found in the bile

duct. To our knowledge there is no pre-

vious report on� this worm in Japanese

wildcats. All three wildcats examined had

many such worms in the bile duct.

Uncinaria felidis was identified by the

body size and the shape of bursa copula-

tonix and prevulvar flap. There were no

previous reports of Uncinania sp. in Japan

except U. maya from Iniomote cats (Hase-

gawa, 1989).

Another Uncinaria. sp. found in the ib-

eum in one wildcat was similar to U. felidis

but differed in the size and the form of

head and prevulvar flap. It also resembled

U. maya in shape but was different in the

measurement of parts. No male worms for

this Uncinania sp. were available for spe-

cies identification.

The Molineus sp. was similar to Moli-

neus springsmithi from wildcats in Nepal

(Inglis and Ogden, 1965) and M. s. yayeya-

rnanus from Iniomote cats (Hasegawa,

1989). There have been no reports of Mo-

lineus sp. from Japanese domestic cats.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 02 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use



SHORT COMMUNICATIONS 155

Received for publication 8 January 1992.

We are grateful to Professor Yuiti Ono

and Mr. Masaya Tatara, Kyusyu Univer-

sity, and the Government office of Tsushi-

ma Islands for allowing us to study this

precious animal, and Professor Doris

Wurster-Hill, Dartmouth Medical School,

for advice.

LITERATURE CITED

AKUZAWA, M., M. MOCHIZUKI, AND N. YASUDA. 1987.
Hematological and parasitological study of the

Iriomote cat (Prionailurus iriomotensis). Cana-

dian Journal of Zoology 65: 946-949.

BURROWS, H. B. 1962. Comparative morphology of

Ancy/ostoma tubaeforme (Zeder, 1800) and An-
cy/ostoma caninum (Ercolani, 1859). The Jour-
nal of Parasitology 48: 715-718.

AND W. G. LILLIs. 1960. Eurytrema pro-
cyonis Denton, 1942 (Trematoda: Dicrocoeli-

idae), from the domestic cat. The Journal of Par-

asitology 46: 810-812.

CHENG, Y., AND S. SuEN. 1982. A new species of
nematode of the genus Arthrostoma (Strongy-

loidea: Ancylostomatidae). Acta Zootaxonomica

Sinica 7: 127-129.

DUBEY, J. P. 1970. Pharyngostomum cordatum
from the domestic cat (Fe/is catus) in India. The

Journal of Parasitology 56: 194-195.

HASEGAWA, H. 1989. Two new nematodes from the

Iriomote cat, Prionai/urus iriomotensis, from

Okinawa: Uncinaria (Uncinaria) maya n. sp.

(Ancylostomatoidea) and Mo/ineus springsmithi

yayeyarnanus n. subsp. (Trichostrongyloidea).

The Journal of Parasitology 75: 863-869.
AND H. ASATO. 1983. Concinnum okina-

wanum n. sp. (Trematoda: Dicrocoeliidae) from

the domestic cat, Fe/is domesticus, on Okinawa

Island. Japanese Zoological Magazine 92: 73-76.

AND . 1984. A parasitological survey

on the feces of the Iriomote wildcat, Mayai/urus
iriomotensis. [In Japanese.1 Island Studies in Oki-

nawa No. 2: 1-7.

, , AND N. IWATSUKI. 1985. Parasites

of the Iriomote wildcat, Mayai/urus iriomotensis
(II). [In Japanese.] Island Studies in Okinawa No.

3: 5-12.

IMAIZUMI, Y. 1960. Tsushima Yamaneko. In Col-
oured illustrations of the mammals of Japan. Y.

Imaizumi (ed). Hoikusha Publishing Co., Ltd.,

Osaka, Japan. pp. 178-179 [In Japanese].

INGLIS, W. G., AND C. G. OGDEN. 1965. Descrip-

tions of some strongyles (Nematoda) from mam-

mals in East Nepal: With records of other par-

asitic nematodes. Bulletin of the British Museum

(Natural History) Zoology 13: 231-245.

INOUE, T. 1972. The food habitat of Tsushima leop-

ard cat, Fe/is bengalensis ssp., analysed from

their scats. [In Japanese.] Journal of the Mam-

malogical Society of Japan 5: 155-169.

IZAWA, M., ANDT. Dol. 1991. Status of conservation

and management of two species of Felidae in

Japan. [In Japanese.] Honyurui-Kagaku 31: 15-

22.

KIFUNE, T., S. SHIRAISHI, AND Y. TAKAO. 1967. Dis-

covery of Pharyngostomum cordatum (Diesing,

1850) in cats from Kyushu, Japan (Trematoda;

Strigeoidea: Diplostomidae). [In Japanese.] Jap-

anese Journal of Parasitology 16: 1-6.

LEAM, G., AND I. E. WALKER. 1963. The occurrence

of P/at ynosomum fastosurn in domestic cats in

the Bahamas. The Veterinary Record 75: 46-47.

LILLIE, R. D. 1948. Stains and staining. In Histo-

pathologic technic. Blakiston Co., Philadelphia,

Pennsylvania, p. 63.

MACHIDA, M. 1970. Helminth parasites of a wildcat

in Japan. Research Bulletin of the Meguro Par-

asitological Museum No. 3: 33-36.

UGA, S., T. MATSUMURA, T. YAMADA, T. ONISHI, AND

M. GoTo. 1983. A helminthological survey on

cats in Hyogo prefecture. [In Japanese.] Japanese

Journal of Parasitology 32: 91-98.

YONEDA, M. 1990. Conservation of the Amur cat,

Fe/is eupti/ura. [In Japanese.] Animals and Zoo

42: 34-37.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 02 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use




