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ABSTRACT: Ninety-two fecal samples were col-

lected from leopards (Panthera pardus, n 54),

tigers (P. tigris, n = 19), and leopard cats (Felis
bengalensis, n = 3) in Huai Kha Wildlife Sanc-
tuary, Thailand; four samples that may have
come from clouded leopards (Neofelis nebulo-
sa) or Asian golden cats (Felis temminicki) were
identified as from small to medium cats. Twelve
samples were identified as from large cats. Sam-
ples preserved in 10% formalin were examined

for parasite eggs, larvae, cysts, and oocysts by
centrifugal sugar flotation and sedimentation
techniques. Ninety-six percent of all samples
were positive, including 94% of the leopard, all
of the tiger, clouded leopard, golden cat, and

leopard cat samples. Diagnostic stages were
identified from Paragonimus sp. , Echinosto-
matidae, Dicrocoeliidae, Pseudophyllidea, Tae-
niidae, Mesocestoides sp., Hymenolepididae,

Acanthocephala, Spiruroidea, Gnathostoma sp.,

Molineus sp. , Ancylostomoidea, Mammomo-
nogamus sp. , Toxocara sp. , Toxascaris sp. , Me-

tastrongyloidea, Capillaria spp. , Isospora sp.,
Toxoplasma-like, Sarcocystis spp., and Giardia
sp.

Key words: Endoparasites, tropical felidae,
tiger, leopard cat, leopard, clouded leopard,
Asian golden cat, Thailand.

Our objective was to identify the par-

asites in a community of wild felidae in

Huai Kha Wildlife Sanctuary, Thailand

(15#{176}00’to 15#{176}45’N,99#{176}30’E).The study area

was a dry tropical forest of 100 km2 around

Khao Nang Rum Research Station. From

1987 to 1989 feces were collected along

roads, trails, waterways, and salt licks, and

from cats captured in traps. When defe-

cation was not observed, feces were dif-

ferentiated by size, tracks in the area, and

the presence of scrapes associated with

them (Rabinowitz and Walker, 1991).

Feces mixed with an equal volume of 10%

formalin were examined for parasite eggs,

larvae, cysts, and oocysts by sugar flotation

(specific gravity 1.275) (Georgi and Geor-

gi, 1990) and sedimentation with fonma-

lin-ethyl acetate (Young et a!., 1979). Par-

asite products were measured with a

microscope equipped with a calibrated

eyepiece micrometer (Micro Imaging Inc.,

Nashville, Tennessee, USA) and identified

based on size and morphology. References

used for identification were Agrawal et al.,

1981 ; Soulsby, 1982; Beaver et a!. , 1984;

Patton et al., 1986; Dubey et a!., 1989; and

Georgi and Georgi, 1990.

Ninety-two fecal samples were collected

from leopards (Panthera pardus, n = 54),

tigers (P. tIgris, n = 19), and leopard cats

(Fells bengalensis, n = 3); four samples

that may have come from clouded leop-

ards (Neofells nebulosa) on Asian golden

cats (Fells temminicki) were identified as

from small to medium cats. Twelve sam-

ples were identified as from large cats (Ta-

ble 1).

Eighty-eight (96%) of the 92 samples

were positive, including 94% of the leop-

ard, all of the tiger, clouded leopard, gold-

en cat, and leopard cat samples (Table 1).

The number of species per sample ranged

from one to nine, with five to seven dif-

ferent species in small to medium and

leopard cats, and one to nine different spe-

cies in leopards and tigers.

Three types of trematode eggs were

identified: Paragonimus spp. (Fig. 1), the

lung fluke (Table 1); Echinostomatid in-

testinal flukes (Fig. 1), perhaps Echinos-

toma ilocanum or Echinochasmus per-

foliatus; and reddish-brown, embryonat-

ed, Dicrocoeliid eggs, 40 to 50 �im x 20

to 32 �m, possibly Platynosum, a parasite

of the liver and bile ducts of felidae in

Malaysia and other countries (Soulsby,

1982). Paragonimus spp. and the intestinal
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TABLE 1 . Prevalence of parasite eggs, larvae, cysts, and oocysts in 92 fecal samples from leopards, tigers,
clouded leopards, golden cats, and leopard cats in Huai Kha Wildlife Sanctuary, Thailand. Some feces were

identified only as from large cats (tiger or leopard) or small or medium cats (clouded leopard, golden cats).

Unidenti fled cats

Small to
Leopards Tigers Leopard cats Large medium
(n = 54) (n = 19) (n 3) (n = 12) (n = 4)

Paragonimus sp. 28’ 12 0 4 1

Echinostomatidae 4 0 2 1 1

Dicrocoeliidae 7 1 0 2 0

Pseudophyllidea 19 11 0 2 1

Taeniidae 3 1 0 0 0

Mesocestoides sp. 0 0 0 0 1

Hymenolepididae 2 1 1 0 0

Acanthocephala 4 0 0 2 0

Spiruroidea 15 4 3 3 2

Gnathostoma sp. 1 0 0 0 0

Molineus sp. 3 2 0 0 0

Ancylostomoidea 27 7 1 7 2

Mammomonogamus sp. 9 2 3 0 1

Toxocara-like 18 3 0 0 1

Toxascaris sp. 4 2 0 0 1

Aelurostrongylus sp. 30 14 3 9 3

Capillaria spp. 26 13 3 16 3

Isospora -like

32x40,um 2 0 1 1 0

2Ox2OMm 4 0 0 2 0

Toxoplasma-like 1 0 0 1 0

Sarcocystis spp. 11 7 0 2 1

Giardia sp. 1 0 0 0 0

. Number of samples containing this type of parasite egg, larva, cyst, or oocyst.

flukes are endemic in people and animals

in Thailand (Beaver et al., 1984). Crabs,

the second intermediate hosts for Para-

gonimus spp, previously were identified

from the feces of these cats (Rabinowitz

and Walker, 1991).

Most of the Pseudophy!!idean tape-

worm eggs, 50 to 60 �tm x 30 to 40 �m,

were Spirometra sp.; four samples con-

tamed broaden, rounder eggs that possibly

were Diphyllobothrium sp. (Yamaguti,

1963a). Both are zoonotic and reported

from carnivorous mammals in Asia and the

South Pacific (Beaver et a!., 1984; Yasuda

et al., 1993). Animals ingest the infective

stage (pleunocercoids) in fish (Diphyllo-

bothrium spp.) on rodents and reptiles

(Spirometra spp.). Three types of Cyclo-

phyllidean cestode eggs were identified:

Taeniid-type (40 x 35 am), probably Tae-

nia taeni.aformis or another Taenia spp.

reported from felids in Asia and Africa

(Schmidt, 1986) which are acquired by

eating infected mammals; Mesocestoides

sp. whose infective stage is found in mam-

mals, birds, and reptiles (Schmidt, 1986);

and Hymenolepid-type, 50 x 50 � pne-

viously reported from dogs and cats but

usually in birds and rodents (Georgi and

Geongi, 1990).

Acanthocephalan eggs (Fig. 1) probably

were from Oncicola spp. , Pseudoporrorchi

spp., Echinopardalis spp., on Neoncicola

known to infect carnivores in this area (Ya-

maguti, 1963c; Schmidt and Dunn, 1974).

Thick-shelled, larvated spirunid eggs (40

to 65 �tm X 15 to 35 �m) (Fig. 1) probably

were from Physaloptera sp., Pterygon-

dermaties sp., Cylicospirura sp., Cyathos-

pirura sp., or Spirocerca sp. (Yamaguti,
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FIGURE 1. Eggs, cysts and larvae recovered from feces of wild felidae in Thailand. Paragonimus sp. (A),

Echinostomatidae (B), and acanthocephalan eggs (C) from leopards. Spirurid egg (D) from tiger. Mammo-

monogamus egg (E) from leopard cat. Ascarid egg (F) and metastrongylate larva (C) from leopards. Capillaria

spp. egg (H) from tiger. Giardia cyst (I) from leopard (interference contrast image).

C

1963b). Intermediate (arthnopods) or par-

atenic hosts (mammals, birds, reptiles)

contain infective larvae. Gnathostorna spp.

(eggs 60 x 35 �m) previously were ne-

ported from wild and domestic cats in

Thailand where human gnathostomiasis is

endemic (Beaver et a!., 1984).

Strongylid eggs were placed in three

groups: small, ellipsoidal eggs (50 to 52 �zm
x 20 to 40 �m) with many small b!asto-

meres, probably Molineus sp. previously

reported from wild felidae (Yamaguti,

1963b); oval eggs (55 x 35 �tm to 75 x 45

�tm) with fewer blastomeres, identified as

hookworm eggs possibly Ancylostoma tu-

baeforme, A. ceylanicum or other hook-

worms that parasitize Asian carnivores

(Yamaguti, 1963b); or large Mammomo-

nogamus sp. (syn. Syngamus) eggs (80 to

100 �m x 40 to 65 �m) with slightly thick-

en, striated shells, containing a few large

blastomeres (Fig. 1), and previously ne-

ported from the respiratory tract of trop-

ical felids (Cameron, 1931). The ascanids,

Toxocara cati and Toxascaris leonina,

probably were acquired by eating larvated

eggs or mammals that contained the in-

fective larvae (Soulsby, 1982).

Capillaria spp. eggs (50 to 75 �m x 20

to 30 �m) occurred in 51% of the samples

(Fig. 1) and represented a variety of spe-

cies (Yamaguti, 1963b). Lungworm larvae

(Aelurostrongylus sp. and Troglostron-

gylus sp.) also were found (Fig. 1). Cats

ingest infective larvae in intermediate

(snails on slugs) on transport (rodents and

reptiles) hosts (Soulsby, 1982).

The largest protozoan oocysts (32 to 50

x 32 to 40 �m) were possibly Isospora

felis, common in domestic cats; Hammon-
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dia pardalis, reported from large cats in

Central America (Patton et a!., 1986); or

I. leopardi, reported from leopards in zoo-

logical collections (Agrawal et a!., 1981).

A smaller sporulated isosporan oocyst (15

to 25 �tm X 15 to 20 �m) resembled the

common felid parasite I. rivolta. Cats eat

the sporozoites in mammalian panatenic

host or in sporulated oocysts. Smaller oo-

cysts (10 x 12 �m) resembling Toxoplas-

ma gondii, Hammondia spp., or Besnoitia

spp. could not be differentiated. Sarcocys-

tis spp. sporocysts were in 23% of the sam-

ples. Although Sarcocystis was not report-

ed from these cats previously, its presence

was not surprising because Sarcocystis spp.

has a prey-predator life cycle (Dubey et

a!., 1989). Giardia sp. cysts were found in

one leopard sample (Fig. 1). Giardia sp.

has a cosmopolitan distribution and is ac-

quired when animals ingest the cyst.

In summary, a variety of parasite eggs,

larvae, cysts, and oocysts were in the feces

of the cats from the study area. Helminth

eggs were more common than protozoan

cysts on oocysts; however, many of the

samples collected on the trails were several

hours old at the time of preservation. The

paucity of protozoans may be an artifact

of preservation. Many of the parasite spe-

cies identified were acquired when the cats

consumed prey. The remains of these prey

species were a frequent component of the

feces (Rabinowitz and Walker, 1991). Also

some of the eggs probably were from the

prey consumed and did not represent an

infection. Information about parasites in a

feline community where there has been

little previous investigation contributes to

an understanding of the health of the cats

as well as the range, distribution, and zoo-

notic potential of parasite species.

We thank Sandra Stnawbridge Johnson

for technical assistance, and Charles T.

Faulkner for photomicrography. The work

was supported by a grant from Wildlife

Conservation International.
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