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Abstract

Thelazia callipaeda, a parasitic nematode that causes thelaziosis in various mammals,
including humans, is known to be endemic in Korea. However, life cycle-related informa-
tion on the parasite, primarily from human infection and a few dog cases, is limited. This
study reports additional cases of T. callipaeda infections in dogs from both rural and ur-
ban areas in Korea, indicating the potential for transmission to humans and other ani-
mals. We collected 61 worms from 8 infected dogs from Paju and Cheongju Cities and
observed their morphological characteristics under a light microscope. The findings in-
dicate that T. callipaeda infections in animals in Korea may be underestimated and are
distributed close to human environments. Our results contribute to the growing knowl-
edge of the reservoir hosts of T. callipaeda in Korea and highlight the importance of con-
tinued surveillance and research to prevent and control this emerging zoonotic disease.
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Thelazia callipaeda Railliet and Henry, 1910 (Spirurida, Thelaziidae) is a parasitic nema-
tode of the family Thelaziidae that affects the orbital cavity of various mammals [1]. This
parasitic infection causes a disease called thelaziosis or thelaziasis in its final hosts, includ-
ing humans. The clinical manifestation of thelaziosis range from minor ophthalmological
problems such as foreign body sensation and itching to chronic follicular conjunctivitis re-
lated to corneal ulceration [1-3]. The life cycle of T. callipaeda is maintained through a
2-step host, with drosophilid flies acting as the intermediate host. Adult females release
larvae into the lacrimal secretions of final hosts, which develop into third-stage (L3) larvae
inside drosophilid flies that swallow the lacrimal secretions. The infection is acquired when
the fly attaches to the eyes of other definitive hosts [1,2].

Thelazia callipaeda, commonly referred to as the “oriental eyeworm’, has primarily been
reported in East Asian countries and Korea is one of the endemic areas [1,4-6]. However,
information related to definitive hosts, especially the reservoir hosts in Korea, has been lim-
ited. The current study aims to report additional cases of reservoir hosts for T. callipaeda in
Korea, including dogs raised in the rural town of Cheongju-si (city), Chungcheongbuk-do
(province), and cases from a companion animal clinic in Paju-si, Gyeonggi-do. We provide
case descriptions along with morphological data of the species.

The neutering plan was decided to conduct for dogs from a small town in Myoam-ri
(village), Munui-myeon (township), Cheongju, Korea, in April 2021 as part of a volunteer-
ing program for rural dog health care. Three male dogs were selected for castration. The
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first dog was physically restrained by its owner. Anesthesia was administered using a com-
bination of tiletamine hydrochloride and zolazepam hydrochloride (2.5 mg/kg) by intra-
muscular injection. Several nematodes were occasionally exposed to the corneal surface of
each eye while a lubricant was used to protect the dog’s eyes (Fig. 1). The nictitating mem-
branes were lifted using blunt-edged forceps, and the adjacent areas of the conjunctival sacs
were investigated to find additional worms. Like the first dog, 2 more dogs were confirmed
as parasite-positive among the additional 5 dogs examined. The other 5 dogs were mixed
breeds, except for the first dog, which is a Golden retriever. A total of 14 nematodes were
recovered from the 3 dogs (9, 4, and 1 worm, respectively). They were rinsed with physio-
logical saline, preserved in 70% ethyl alcohol, and transferred to the Department of Parasi-
tology, School of Medicine, Chungbuk National University, Cheongju, Korea for parasito-
logical analysis.

A veterinarian from a clinic in Paju-si, Gyeonggi-do stored small whitish nematodes col-
lected from the orbital cavities of dogs in 10% neutral buffered formalin and provided them
to laboratory. All 5 vials containing 47 worms were collected from 2017 to 2021, from indi-
vidual dogs (Table 1).

Worms were identified through observations of the morphological characteristics and
measurements of morphometric features using a light microscope (BX53, Olympus, Tokyo,
Japan). The specimens were cleared with lactophenol solution, and placed on the slide glass
with cover slip before being observed under the light microscope. Specimen measurement
used 9 of 19 worms isolated in Cheongju and 37 of 47 worms isolated in Paju among the 61

Fig. 1. Thelazia callipaeda Railliet and Henry, 1910 detected in the conjunctiva of a dog from a rural
town in Cheongju City (arrow).

Table 1. Host information for Thelazia callipaeda infection cases in dogs from Paju city

Date Breed No. of collection History

2018.04.19. Golden retriever 3 Stray dog

2020.08.12. Yorkshire terrier 3 Home breed

2020.08.17. Border collie 13 Home breed

2021.02.02. Border collie 22 Home breed, adopted from a stray dog
shelter a week before visiting the hospital

2017. Pug 6 Unknown
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worms collected from 8 dogs.

All of the specimens shared critical morphological characteristics well-fitted with the
known characteristics of the genus Thelazia (Fig. 2) [7]. The specimens were recovered
from the eyes of dogs and had a well-developed buccal capsule, muscular esophagus with-
out a partition, cuticle striation, and a remarkably short tail. In female worm, the vulvar was
located at the mid or posterior half level of the intestine and the uterus was filled with coiled
larvae and eggs. Male spicules have markedly different size. Although the condition of the
specimens prevented the observation of some features, we were able to identify. We identi-
fied 7-8 pairs of precloacal papillae and a few pairs of postcloacal papillae. We identified the
specimens as T. callipaeda based on the morphological features [8]. Table 2 shows the mor-
phometrical measurements.

Fig. 2. Photomicrographs of Thelazia callipaeda, recovered from dogs in the present study. (A) Anterior portion of female worm show-
ing the uterus which is connected to the vulva located at the esophageal level. Bar=200 pm. (B) Anterior extremity of female worms
showing well-developed buccal capsule. Bar=50 um. (C) Encysted larvae in the uterus of female worms. Bar= 100 um. (D) The anterior
portion of male worms. Bar=200 pum. (E) The posterior portion of male worms, showing the unequal size of spicules. Bar=500 pm.
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Thelzia callipaeda is one of the neglected parasites in Korea. Cases of thelaziosis have
been sporadically reported to date while the prevalence of other parasitic diseases, includ-
ing soil-transmitted helminthiasis, has significantly decreased [9,10]. Reports on thelaziosis
in Korea mostly focused on clinical cases of over 40 human infections to date [11]. Recent-
ly, approximately 40 cases are known although more Thelazia has been collected from hu-
mans because case reports are not made unless there is something new or unusual. How-
ever, other disease aspects are comparatively neglected, with only 4 cases of reservoir hosts
that can maintain the life cycle of the parasite other than humans [12-15], and even the vec-
tors that transmit the parasite to humans have not been documented.

This study is the fifth report on T. callipaeda infection in dogs from Korea. Previous cas-
es reported infected dogs limited to a single dog or military dogs in mass breeding sites
[12-15]. The present cases are noteworthy for 2 reasons. First, the infection was detected in
several dogs in a rural town, indicating that T. callipaeda maintains its life cycle close to hu-
man habitation and poses a high potential for transmission to humans and other animals
[12]. Two of the 3 infected dogs were chained, indicating that they may have been infected
at the site and that the intermediate host of T. callipaeda was abundant in the dog’s environ-
ment. Second, a single veterinary clinic located in an urban area had multiple cases. The
case of the veterinary clinic emphasizes that T. callipaeda infections in animals in Korea
may be underestimated. Five T. callipaeda infection cases were identified despite being col-
lected from a single clinic over 3 years, indicating a high prevalence of animal infections
that have yet to be recognized. Moreover, the reported 40 cases of human infection indi-
rectly suggest that the number of animal infections could be even higher. Sohn et al. [11]
reported that the majority of the infections were from Seoul and Gyeonggi-do (28 cases),
while the remaining cases were reported from other parts of the country (11 cases). The
higher number of reported cases in Seoul and Gyeonggi-do is not necessarily indicative of
higher infection rates but may be due to the abundance of academic facilities and trained
personnel, who may be more aware of the infection and able to report it, as well as higher
levels of outdoor activity among residents in these areas [11]. Unfortunately, the research
on parasitic diseases has been plagued by issues, such as underreporting of infections and
insufficient scientific investigation of certain diseases, such as the case of canine myiasis
[11,16]. The infections have been solely treated as diseases without proper documentation,
which has hindered our understanding of these conditions.

A previous study mentioned that 146 individual nematodes were found in 39 cases of
human infection with T. callipaeda in Korea [11]. The present study revealed 61 eyeworms
from 8 infected dogs, with the number of worms varying between 1 and 22 (average: 7.6).
Notably, the number of worms collected from the veterinary clinic represents only a frac-
tion of the total number of infections. The higher individual worm burden of dogs than
that in humans (between 1 and 15, an average of 3.7 [11]) indicates that dogs may be more
suitable hosts for T. callipaeda than humans. This finding supports the notion that the in-
fection status of dogs in Korea may be underestimated.

Therefore, the infection in reservoir hosts, such as dogs, should be controlled, to prevent
human infection by T. callipaeda and to halt its transmission and breeding. Further, other
hosts involved in the life cycle, such as wildlife reservoirs and vectors, should be investigat-
ed. The known reservoir hosts of T. callipaeda include a wide range of animals, from do-
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mestic dogs and cats to wildlife, such as fox, wolf, leopard cat, European wildcat, lynx, black
bear, giant panda, hare, beech marten, and wild boar [1,17-19]. Additionally, 2 species of
drosophilid flies, Phortica variegata and P. okadai, have been recognized as the natural vec-
tors of T. callipaeda in Europe and Asia, respectively [2,17,20]. Some of the known reservoir
hosts and vectors of T. callipaeda are distributed in Korea, such as foxes, wild boars, leopard
cats, and Phortica flies; thus, these animals and insects may act as hosts for the parasite in
Korea.

This report presents T. callipaeda infection cases in 8 dogs from 2 different localities in
Korea, contributing to the expanding body of knowledge on the definitive/reservoir hosts
of this parasite in the country. We present morphometric data for T. callipaeda specimens
obtained in this study. Our study was limited in its ability to conduct molecular analysis
and obtain genetic data for T. callipaeda while the specimens collected were preserved in
10% neutral buffered formalin. Additionally, the symptoms from the parasites were not
well described due to the mild (in Cheongju) to asymptomatic (in Cheongju and Paju)
conditions of dogs in this study. Further studies should aim to investigate the currently
limited information on T. callipaeda in Korea, including the possible involvement of wild-
life hosts and vector-intermediate hosts. We emphasize the importance of continued sur-
veillance and research on this emerging zoonotic disease.
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