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Abstract
Thelazia callipaeda (Spirurida, Thelaziidae), a parasitic eye worm causing thelaziasis has 
been reported in humans and dogs in Korea. However, its occurrence in other potential 
reservoir hosts, including wild animals, remains unclear. In the present study, we de-
scribed the 2 cases of thelaziasis from both of feral and captive wild animal in Korea. In 
August and November 2017, 2 cases of the parasitic infections were found in the third 
eyelid of rescued leopard cat Prionailurus bengalensis and reared raccoon dog Nycte-
reutes procyonoides at the Chungnam Wild Animal Rescue Center. A total of 20 and 24 
worms were detected from the left and right eyes of leopard cat, respectively. In the left 
eye of the raccoon dog, 5 worms were recognized. Male worms were 969–11,860 µm 
long (10,600 µm on average) and 300–320 µm width (315 µm on average). Female 
worms were 13,430–15,330 (14,480) µm long and 320–370 (344) µm wide in size. They 
commonly had a characteristic scalariform buccal cavity and short esophagus. The vul-
va openings were located at the anterior of esophago-intestinal junction in females. The 
thelaziasis is reported in 2 species of wildlife, P. bengalensis and N. procyonoides, for 
the first time in Korea.
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Introduction

The genus Thelazia (Spirurida, Thelaziidae) is group of nematodes that infect eye of various 
kinds of mammals and birds [1,2]. The adult worm is parasitized at the conjunctival sac 
and its adjacent regions of host, and induce several symptoms such as conjunctivitis, epiph-
ora, purulent ocular discharge, keratitis and corneal ulcers so called thelaziasis or thelazio-
sis [2]. One of the species, Thelazia callipaeda Railliet and Henry, 1910 is comparatively 
well-known parasite among the group. Likely with its common name, “the oriental eye-
worm”, it is distributed wide ranges of East Asian countries with some European countries 
which are area that the species was introduced and have been inducing the thelaziasis [3].

In addition to dog (Canis familiaris), raccoon dog (Nyctereutes procyonoides) and Amer-
ican red fox (Vulpes fulva), several kinds of mammals such as cat (Felis catus), European 
rabbit (Oryctolagus cuniculus), rodents, monkey, and human are known to act as a defini-
tive host of T. callipaeda [2]. Current studies also added wolf (C. lupus), red fox (Vulpes 
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vulpes), European wildcat (F. silvestris), beech marten (Martes foina), sable (M. zibellina), 
European badger (Meles meles), and European hare (Lepus europaeus) to the list of defini-
tive hosts from European countries [4-7]. In the most recent papers, additional wildlife, i.e., 
raccoon (Procyon lotor), Japanese raccoon dog (N. viverrinus), Japanese red fox (V. vulpes 
japonica), masked palm civet (Paguma larvata), Japanese badger (M. anakuma), and Japa-
nese black bear (Ursus thibetanus japonicus) were newly added to the host list [8,9]. Al-
though the understanding of sylvatic life cycle is commonly recognized as one of the im-
portant factors for parasitic control, it is often neglected. In particular, information on the 
infection status and host range of T. callipaeda remains scarce in Korea, despite the fact that 
the host diversity of the parasite has been comparatively well investigated in adjacent coun-
tries [2,8,9].

The aim of the present study is to introduce 2 cases of thelaziasis which found in both of 
captive and free-living domestic wildlife and to identify the causative parasite through 
morphological analysis. 

Case Record

Case I
A female, orphaned raccoon dog was found in Seosan-gun (county) (36°47'24.4"N, 
126°27'33.9"E) and subsequently admitted to the Chungnam Wild Animal Rescue Center 
(CNWARC, 36°40'14.5"N, 126°51'43.3"E) in May 2011. The animal was evaluated to be un-
suitable for release back into the wild due to significant human imprinting, which rendered it 
incapable of surviving independently in its natural habitat. As a result of the issue, the animal 
has since been cared for at the CNWARC located in Yesan-gun (36°40'14.1"N 126°51'41.6"E), 
where it fulfills a maternal role by nurturing orphaned raccoon dogs annually.

In August 2017, the left eye of the raccoon dog presented with symptoms including 
blood congestions, epiphora and ocular discharge. After removing foreign bodies on the 
eye using cotton swab and saline, revealing small moving objects within the conjunctival 
sac. Five worms were collected by using forceps, and the specimens were preserved in 70% 
ethanol for further analysis.

Following the removal of all parasites, an ophthalmic ointment (OcuFlox; Samil, Seoul, 
Korea) was prescribed for a duration of a week. Remarkable improvement in all clinical 
symptoms was observed after the application of the eye ointment. Furthermore, no worms 
were detected in the clinical follow-up conducted over ensuing month. 

Case II
In November 2017, a leopard cat (Prionailurus bengalensis) exhibiting mobility problems 
was found in Asan-si (city) (36°48'29.3"N, 126°55'34.2"E). The animal was presumed to 
have been involved in a vehicle collision and was admitted to the CNWARC. It was ob-
served that the leopard cat had significant difficulty moving its hind legs and was unable to 
stand, indicating potential neurological and/or musculoskeletal impairment. The animal’s 
demeanor was also notably subdued, lacking the typical alertness and responsiveness. The 
leopard cat was assessed to have a body condition score of 2 out of 9, indicating a concern-
ing level of undernourishment accompanied by moderate to severe dehydration. For a 
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thorough physical examination, the animal was anesthetizing using isoflurane (Ifran; Hana 
Pharm, Seoul, Korea). Subsequent radiographic examination was carried out for accurate 
diagnosis. Following anesthesia induction, meloxicam (Metacam; Boehringer Ingelheim, 
Mexico City, Mexico) was administered to provide analgesic action. Notably, the examina-
tion revealed the presence of hematuria, epiphora and ocular discharge. The radiographic 
findings clearly indicated a comminuted fracture on the pelvis.

After the removal of the ocular discharge and a detailed ophthalmic examination, 
thread-like, translucent worms were discovered beneath the third eyelids in both eyes of 
the leopard cat (Fig. 1). Using forceps and a cotton swab, they were carefully collected and 
subsequently preserved in 70% ethanol for identification. A total of 20 and 24 specimens 
were retrieved from the left and right eyes, respectively. Given the grave prognosis related 
with the fractures, the decision was made to humanely euthanize the animal, and was car-
ried out via the intravenous administration of 5 ml of T61 after anesthesia.

From the specimens collected, 5 males and 5 female nematodes obtained from the leop-
ard cat, along with 2 males from the raccoon dog were selected for morphological identifi-
cation. The specimens underwent several washes in 1×  phosphate-buffered saline and 
were mounted with polyvinyl alcohol solution. The clearing process was followed by obser-
vation and measurement of the specimens using a light microscope (BX53; Olympus, To-
kyo, Japan). 

The nematodes were observed to be white in color, with elongated bodies. They had a 
well-developed scalariform buccal capsule and a comparatively short esophagus (4%–6% 
of body length) (Fig. 2A). The body lengths of male worms ranged from 9,692 to 11,857 
µm (10,598 µm on average), and width between 295 and 320 µm (315 µm on average) in 
width. Buccal capsule size was measured at 23–27 (24) µm by 25–27 (26) µm. Nerve ring 
was located 255–295 (275) µm from the anterior extremity. The esophagus was simple and 
directly connected to the intestine, measuring 541–586 (565) µm in length. The posterior 
extremity of the worms curved ventrally, with a very short tail measuring 16–23 (20) µm. 

Fig. 1. A close-up view of the left eye of a leopard cat, Prionailurus bengalensis infected with Thela-
zia callipaeda. The wild cat was found with a severe injury to its pelvis and was rescued in Asan-si 
(city). It was under anesthesia during the examination of parasites.
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Males had 2 spicules, with the right spicule significantly larger than left, at ratio of 14–16:1. 
The right spicule was thin and elongated, measuring 855–1,027 (944) µm, while the left 
spicule was short and stout, measuring 55–64 (59) µm. 

The female worms measured 13,432–15,326 (14,480) µm by 320–369 (344) µm in body 
size. Their buccal capsules were 25–32 (30) µm by 25–32 (30) µm in size. The nerve ring 
was located 273–345 (315) µm from the anterior extremity. The length of esophagus was 
573–664 (631) µm. The vulva was situated 482–550 (524) µm from the anterior extremity, 
approximately 3%–4% of the body length (Fig. 2B). The uterus, filled with numerous ova 
in the posterior part of the body, developed into an embryonated form near the vulva re-
gion (Fig. 2C). The tail was short, measuring 59–68 (64) µm in length.

The specimens collected both of raccoon dog and leopard cat were identified as T. calli-
paeda by the keys in the literatures [10,11].

Discussion

Korea is considered to be an endemic region and 1 of the original distribution areas of this 
nematode. However, studies on the parasitic nematodes are limited to approximately 40 hu-
man infections, along with 5 papers on canine infections [12-17]. In Korea, the parasitic in-
fection has generally been neglected unless there are unusual or novel cases, as demonstrat-
ed by previous authors [12,17], who suggested that infections have been underestimated. It 
has yet to be evaluated whether dogs are the primary reservoir hosts, as previously record-
ed, or if there are indeed wild animals involved in transmission in the natural environment.

In the present study, we described 2 cases of thelaziasis identified in wild animals. The in-

Fig. 2. Microscopic morphologies of a female Thelazia callipaeda collected from a raccoon dog, 
Nyctereutes procyonoides, in this study. (A) Anterior extremity showing a well-developed buccal 
capsule. Scale bar=100 µm. (B) Vulva located at the mid-level of the esophagus (arrow). Scale 
bar=200 µm. (C) Coiled larvae in the uterus. Scale bar=100 µm.
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fections were found in 2 different species, i.e., a raccoon dog and a leopard cat marking the 
first reported cases of wild animals in Korea. As noted in previous cases, the animals in this 
study did not exhibit significant clinical issues, with only minor symptoms such as blood 
congestion, epiphora and ocular discharge being observed [17]. Although both infections 
were detected at the same wildlife rescue center, considering the timing of detection and the 
history of animals, the 2 cases are considered to have occurred independently. Notably, a 
case represents a nosocomial infection, while the other is presumed to have been acquired 
in the wild prior to rescue. The raccoon dog, whose infection was detected in August 2017, 
had been reared in an enclosure at the wildlife center since its rescue in 2011, making it 
likely that this infection was acquired within the facility. In contrast, the leopard cat was res-
cued from a location over 15 kilometers from the center where the raccoon dog was reared, 
and its infection was detected on the day of rescue, suggesting it was infected in wild.

Considering environmental factors, it is suspected that Thelazia infections in the 2 wild 
animals were transmitted through arthropod vectors that had obtained larvae from ani-
mals raised by humans near the locations [18-20]. The raccoon dog’s enclosure was an out-
door pen with an open roof, surrounded by nearby residential areas and mountains. Simi-
larly, the leopard cat was rescued from a plain that included rice field and farmlands, with 
various residential houses in the vicinity. Although we were unable to investigate the pres-
ence of the parasitic infections in animals such as dogs raised in these residential areas, 
previous cases of Thelazia infections in local dogs suggest a plausible source of infection 
[13,15-17]. Since the first record of thelaziasis in Korea, and up until recent cases, veteri-
narians who examined the same wildlife species had never found the parasites (personal 
communication), suggesting that the prevalence of Thelazia infection in wild animals may 
be very low. Given that the parasite thrives in environments where arthropod vectors are 
more likely to access their hosts in immobile conditions, such as tethered dogs, it is likely 
that animals raised in human settlements serve as the primary reservoir hosts rather than 
wild animals. According to a study on the experimental culturing of the species under lab-
oratory conditions, arthropod hosts mostly harbor only a larva per individual, with a maxi-
mum observed number of 5 [20]. Considering the publication, in the present cases which 
5 and 44 parasites were detected, it is likely that both the raccoon dog and the leopard cat 
were repeatedly exposed to these flies. Given their histories, it is evident that both animals 
had limited mobility, either being confined to enclosures or unable to move due to pelvis 
fractures.

This study might contributed to further understanding of the life cycle and ecology of T. 
callipaeda in Korea, particularly by confirming, for the first time, infections in wild ani-
mals, which had not been previously documented. Although this report is limited to 2 cas-
es, making it difficult to ascertain the actual infection status and distribution of T. callipae-
da in wild animals in the nature environment, it has at least demonstrated that infections 
are indeed occurring. In previous studies [2,4-9], the final host range of T. callipaeda was 
found to be quite broad, and considering this, it is plausible that these parasites could also 
be found in other Korean wildlife such as rabbits, martens, badgers, wild boars and bears. 
Given the susceptibility of this parasite, there is also a high likelihood that foxes, which 
have been the focus of recent restoration efforts, could be exposed to these parasites in the 
wild, just as one of the foxes have been exposed to Sarcocystis pilosa in a previous case [21]. 
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