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Although Republic of Korea is now considered to have considerably developed economically, it still

remains one of the few relatively unrecognized regions of the world with respect to parasitic

diseases of companion animals. Especially, limited reports are available on the status of vector-

borne disease transmission among dogs and cats. Recent reports suggest that arthropod-

transmitted infections associated with protozoa, filariae, rickettsiae and bacteria are prevalent in

the country. As global warming is affecting climate conditions of Korea, sub-tropical parasitic

diseases such as malaria and leishmaniasis that have not been prevalent in South Korea are now

emerging.

Among canine vector-borne diseases, the heartworm disease, caused by Dirofilaria immitis, is by

far the most important and wide-spread internal disease of dogs in Korea. Thelazia callipaeda

which causes ocular lacrimation in dogs and humans has been found in the country. Among

protozoan parasites, Babesia gibsoni is a common pathogen which is transmitted to dogs by ticks

and possibly by being bitten by infected dogs. Although the occurrence is rare, Anaplasma and

Ehrlichia have also been reported in Korea. The etiologic agent of the Lyme disease, Borrelia

burgdoferi has been identified from both humans and ticks. The development of clinical Lyme

disease was reported in humans. Other pathogens that have not been found in Korea include

Babesia canis, B. vogeli, B. canis rossi, Bartonella vinsonii,and Hepatozoon canis. 

Ticks in Korea

As vectors for a number of viral and rickettsial diseases of man and animals worldwide, ixodid

ticks are noxious insects in Korea, too. They are involved in the transmission of Theileria,

Anaplasma, Borrelia, Rickettsia and Babesia in humans and animals. A total of 32 species in 8
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genera has so far been found in Korea (Table 1).3 A majority of ticks distributed in Korea is

Haemaphysalis longicornis (Fig. 1 & 2).

Ticks collected from dogs

A total of 15 species in 6 genera has been collected from the body of dogs (Table 2). Although

Haemaphysalis flava and Ixodes tanuki were collected from a Korean raccoon dog (Nyctereutes

procyonoides koreensis) caught in Korea24, no reports are available on the fauna of ticks collected

from the body of dogs in Korea that have a direct association with canine tick-borne diseases. 

Figure 1. Haemaphysalis longicornis collected from a dog in Korea.

Figure 2. Hypostome ofHaemaphysalis longicornis collected from a dog in Korea.
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Ticks collected from humans

Depending on the geographic areas, the incidence and causative species of ticks are different.

Ixodes nipponensis was the most common causative species of ticks responsible for tick bites.4

Other common tick species of human bites in Korea include I. ovatus, I. persulcatus, I.

monospinosus, Haemaphysalis flava (Fig. 3) and H. longicornis.Among these, Borrelia burgdorferi,

the causative agent of the Lyme disease, was isolated from I. persulcatus collected from Chungju,

Korea.31

Figure 3. Haemaphysalis flava collected from a dog in Korea.

Tick-borne pathogens

Tick-borne pathogens identified from dogs

So far, only one dog has been diagnosed to have Anaplasma sp. in Korea. A 4-year-old female

Shunauzer dog referred to the Veterinary Teaching Hospital of Chungbuk National University due

to anorexia and depression showed PCR-positive to A. platys.23 Tetracycline and doxycycline

medication for 3 months returned the condition of the dog to normal. The presence of ticks or

other arthropods from the infected dog was not mentioned by the authors.

Tick-borne pathogens identified from ticks

Vector-borne pathogens such as Ehrlichia chaffeensis, Anaplasma phagocytophilum, and A. bovis

were identified from H. longicornis and I. persulcatus ticks collected from nine provinces of Korea

by TaqMan real-time PCR.13 Amplification of a 16S rRNA gene fragment of Ehrlichia and
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Anaplasma species was observed in 364 tick DNAs (45.3% of the total). Of the 364 positive ticks,

species-specific PCRs confirmed that 35 H. longicornis and one I. persulcatus were positive for A.

phagocytophilumand one I. persulcatuswas positive in E. chaffeensis.

In another study, five species of ticks in two genera (Haemaphysalis spp. and Ixodes spp.) collected

from small wild-caught mammals or by dragging/flagging in Korea contained species-specific

fragments of A. phagocytophilum, A. platys, E. chaffeensis, E. ewingii, E. canis, and Rickettsia

rickettsii, as evidenced by the PCR assay.14 The presence of Bartonella-specific DNA was also

demonstrated in H. longicornis, H. flava, I. turdus, I. persulcatus and I. nipponensis ticks which

indicates that these ticks may be involved in the transmission of Bartonellasp. in Korea.12

Lyme disease spirochete, Borrelia burgdorferi sensu lato, was identified and characterized from the

midgut suspensions of three Ixodes ticks and heart tissue from one mouse, Apodemus agrarius,

collected from Chungbuk and Kangwon provinces.31 

Tick-borne pathogens identified from animals

To assess the potential public health threat to U.S. Forces Korea, DNA extracted from spleen

tissues of rodents that were collected at selected U.S. military installations and training sites in

Korea was assayed by PCR for Ehrlichia and Anaplasma species.2 Ehrlichia- and Anaplasma-

specific DNAs were identified from the spleen tissues of Apodemus agrarius (striped field mouse,

157/196), Mustela sibirica (weasel, 1/1), and Cricetulus riton nestor (Korean greater long-tailed

hamster, 1/1). Species-specific DNA fragments of E. canis (45), E. ewingii (16), A. phagocytophila

(5), and A. platys (62) were amplified by PCR techniques. The striped field mouse appears to play a

major role as a reservoir for latent infections of various Ehrlichia or Anaplasma species in Korea.

In another study, 424 spleen samples from small captured mammals (389 rodents, 33 insectivores,

and 2 weasels) were screened for selected zoonotic pathogens from which species-specific DNA

fragments of A. phagocytophilum, A. platys, E. chaffeensis, E. ewingii, E. canis, and Rickettsia sp.

were amplified by PCR assay.14 

Bartonella infections in ticks, mites and small mammals collected from various military

installations and training sites in Korea were also documented.12 Bartonella spp. was identified in

ticks (5.2% of 1,305 ticks), in mesostigmatid mites (19.1% of 21 mites) and in small mammals (13.7%

of 424). Possible occurrence of tick-borne encephalitis in Korea was suggested by Kim et al (2008)

by demonstrating the tick-borne encephalitis virus (TBEV) DNA in H. longicornis and I.

nipponensisby RT-nested PCR.15
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Tick-borne pathogens identified from humans

The presence of A. phagocytophila and E. chaffeensis was first indicated by Heo et al. (2002) who

reported that 0.4% and 1.8% of sera from 491 Korean patients with acute febrile diseases

serologically reacted with E. chaffeensis and A. phagocytophila tests by IFA, Western blotting, and

TaqMan realtime PCR, respectively.8 Also, serum samples from 271 Korean patients with symptoms

of high fever were tested to detect antibodies against A. phagocytophilum and E. chaffeensis by

IFA and Western blot assay.30 The presence of these pathogens was evidenced, because 24 (8.9%)

and 29 (10.7%) of the sera reacted with A. phagocytophilum and E. chaffeensis antigens by the

Western blot assays, respectively. 

Canine Heartworm disease

Dirofilaria immitis (Liedy, 1856, Fig. 4), a mosquito-borne filarial nematode, typically inhabits the

right ventricle and more commonly the pulmonary arteries of dogs. It can cause significant

morbidity and mortality in dogs and cats and is associated with coughing, haemoptysis(Fig. 5),

exercise intolerance, weakness, ascites and sudden death. However, susceptibility to the parasite

can be quite different by breeds.

Epidemiology

Reports of canine heartworm infection in dogs raised in Korea was documented as early as 1962

when Park and Lee (1962) reported that 39 of 183 dogs (21.3%) of more than one year old were

microfilaria positive in their peripheral blood.29 Among military dogs, a prevalence rate of 28.3%

(36/127) was reported by the antigen test.17 Relatively high infection rate was observed in the Seoul

metropolitan area and the vicinity where Seo et al. (2001) investigated the prevalence of heartworm

infection among 165 dogs on three breeding farms.34 Of 165 dogs, 83 dogs (50.3%) were infected

with the parasite, as revealed by an antigen-detecting test using the peripheral blood. In a survey

assessed in pet dogs of Busan, Korea, outdoor dogs evidenced adult worm infection rate of 31.2%

and microfilaria infection rate of 18.2%. The indoor dogs, however, evidenced adult worm infection

rate of 2.8% and microfilaria infection rate of 2.3%. The prevalence in males was more than 2 times

that of females.1 
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Figure 4. Numerous adult worms of Dirofilaria immitis in the heart of a dog from Korea.

Figure 5. Epistaxis caused by infection with Dirofilaria immitis in a Collie.

Mosquito vector

Adult mosquito collections using New Jersey light traps and Black-hole light traps were conducted

to determine the potential vectors and the relative mosquito infection rates of D. immitis and D.

repens in Gyeonggi and Gangwon Provinces.19 Dirofilaria spp. were confirmed by PCR using

species-specific primers for D. immitis and D. repens. Dual infections of both D. immitis and D.

repenswere detected by PCR. Anopheles sinensis sensu lato (includes An. sinensis s.s., An. pullus,

An. kleini, An. belenrae, and An. lesteri), An. sineroides, Aedes vexans nipponi, Culex pipiens and

Armigeres subalbatus were found to be infected and are potential vectors of D. immitis and D.

repens. 
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Human pulmonary dirofilariasis 

When an infected mosquito takes blood from a human instead of dogs and cats, the larvae can

migrate to the pulmonary arteries, lodged in a small vessel, produce and infarct, and eventually a

granulomatous coin lesion. The human pulmonary dirofilariasis is often asymptomatic, but it can

cause cough, chest pain, fever and hemoptysis. 

Although the number of human dirofilariasis case was more than 148 from 1964 to 1997 in Japan26,

the first human dirofilariasis was documented in 1998 in Korea.18 Only two human cases have so

far been reported with the second human case involving the liver of a 39-year-old man in which a

granulomatous lesion with central necrosis containing numerous transverse sections of a

degenerated immature male D. immitis.14 

Feline dirofilariasis

In Gyunggi province which surrounds the capital of South Korea, Seoul, 2.6% (4/155) of stray cats

showed a positive reaction with both the ELISA kit and the PCR analysis.25

Other canine filarial infections

Dirofilaria repensand Acanthoceilonema dracunculoides

D. repens, a filarial parasite of canidids that is transmitted by mosquitoes, occurs in the

subcutaneous tissue of the dog and cat in Africa, Europe, India, and the USSR and south-east

Asia. It has also been found in subcutaneous nodules on various parts of the body of humans, too.

In Korea, the acid-phosphatase staining and PCR analysis were performed to investigate the

prevalence of D. repens in 543 German shepherd dogs.22 Six (7.1%) and 17 (20.2%) of the 84

microfilaria-positive samples were positive to D. repens by acid-phosphatase staining and in D.

repens-specific PCR analysis, respectively. Mosquito species that contained D. repens-specific

DNA were Anopheles sinensis sensu lato, An. sineroides, Aedes vexans nipponi and Armigeres

subalbatus in Korea.20 In a study that investigated the prevalence of Acanthoceilonema

dracunculoides from German shepherd dogs in Korea, the results of the acid-phosphatase staining

of microfilariae indicated that 3 of 506 dogs (0.59%) were infected with A. dracunculoides.21

Oriental eyeworm (Thelazia callipaeda) in dogs and humans

Thelazia callipaeda (Fig. 6), the oriental eyeworm of dogs, has long been considered to be

distributed only in the USSR and the Far East, i.e. Indonesia, Thailand, China, Korea, Myanmar,

Burma, India and Japan. However, the parasite is now being reported in dogs, cats, wolves and
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foxes in Italy27 and in France.7 

So far, a total of 25 cases of human thelaziasis have been reported in Korea. Dogs, especially the

military dogs serve as a reservoir host of T. callipaeda. With an average infection intensity per dog

being 7.2, 33.5% of 78 military dogs (German shepherds) were infected in one study while only two

dogs out of 76 farm dogs were affected.32 No cattle or pigs were found to be infected. 

Although T. callipaeda mostly lies in the conjunctival sac or lacrimal apparatus, causing ocular

surface disease, the intraocular infestation, although rare, does occur. In Korea, a 73-year-old

female patient with panuveitis was found to contain a female T. callipaeda in the vitreus chamber

who had a successful recovery after removing the worm by the pars plana vitrectomy.11

Figure 6. Numerous adult worms of Thelazia callipaeda in the eye of a hunting dog from Korea.

Intermediate host for T. callipaeda in Korea

The intermediate host for Thelazia spp. has long been known as Musca domestica. Although the

intermediate host for T. callipaeda was also known as M. dumestica, recent reports strongly

indicate that fruit flies such as Amiota okadai and A. variegate are involved in the transmission of

the eyeworm.36,28

There have been no reports available in Korea about the intermediate host for T. callipaeda in

Korea. However, A. okadai, a fruitfly that has been found to transmit T. callipaeda in China37, is

commonly found in Korea and is the dominant species in April. Three other species of Amiota spp,

A. chungi, A. stylopygaand A. dispina, have also been found. 

Leishmaniasis

Although the presence of human visceral leishmaniasis in Korea was first reported by Cochran S
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(1914)5 who described the distribution of Kala-azar along the Midwestern coast in Korea, a detailed

case report was made by Heu (1952) who described three human cases of Kala-azar among

returnees from northern China, as diagnosed by the finding of amastigote stage of Leishmania

from splenic aspirates.9 Until now, 26 cases of either visceral or cutaneous leishimaniasis in

humans have been reported in Korea. However, most of these cases are known to be imported

from Leishmania-endemic areas around the world, especially from the Middle East countries such

as Saudi Arabia, Israel, or Jordan. There was one autochthonous cutaneous leishmaniasis case in a

70-year-old man in Kangwon Province who had never been to abroad.16

In July 2006, a 12-year-old mixed breed female dog was presented to the Veterinary Teaching

Hospital at Seoul National University for an episode of epistaxis and anorexia for 2 days. The dog

was found to have been infected with Leishmania infantum (Fig. 7), as diagnosed both by light

microscopic examination of fine-needle aspiration from the dermal mass and by the PCR analysis

(publication in process). Neither the owner nor the infected dog had traveled to Leishmania-

endemic countries.

Figure 7. Amastigote stages of Leishmania infantum.

Canine babesiosis

Canine babesiosis in Asia, North America, northern and eastern Africa and Europe is usually

attributed to Babesia gibsoni, a tick-borne, intraerythrocytic parasite(Fig. 8). First reported in

196235, it is also the main causative agent of canine babesiosis in South Korea. Autochthonous

canine babesiosis other than by B. gibsoni has not been reported in Korea. It is quite common to

observe following surgery or during immunosuppressive therapy that the disease may recur in

dogs with latent infection with B. gibsoni. The most common dog breed recognized in Korea to
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harbor the organism is American Pit Bull Terriers. There is a strong association between having

recently been bitten by another dog and infection with B. gibsoni. Seo et al.(1996) investigated the

prevalence rate of B. gibsoniantibody in mixed-breed dogs, American Pit bull terriers, and military

dogs by using IFA.33 The results indicated that 60 dogs (7.8%) in 774 hybrid dogs, 78 dogs (81.3%) in

96 Pit bull terriers, and 15 dogs (15.6%) in 96 military dogs were exposed to B. gibsoni. 

Figure 8. Babesia gibsoni in the red blood cells of a Pit bull terrier.

Tick vector for B. gibsoni

The tick vector for B. gibsoni was thoroughly studied by Higuchi group of Japan who extensively

investigated the developmental stages of B. gibsoni in different organs of the vector tick, H.

longicornis.10 Although no reports are available on the vector ticks for B. gibsoni in Korea, it is

assumed that H. longicorniswhich is commonly found ticks throughout the Korean peninsula may

well serve as the vector. 
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Table 1. Ticks of Korea and their hosts 

Genus Species Host

Argas A. boueti Roubaud & Colas-Belcour, 1933 bat

A. japonicus Yamaguti, Clifford & Tipton, 1968 swallow

A. vespertillionis (Latrella, 1802) bat

Otobius O. megnini (Duges, 1884) horse

Amblyomma A. testidunarium Koch, 1844 dog, cattle, horse, pig, deer

Boophilus B. annulatus say (Say, 1821) dog, cattle, horse, deer, chicken

B. microplus (Canestrini, 1887) dog, cattle, horse, deer

Dermacentor D. coreus Keegan & Toshioka 1957 horse

D. marginatus (Schulze, 1776) cattle, sheep, goat, horse

D. reticulatus (Fabricius, 1794) dog, cattle, horse, rabbit

D. silvarum (Olenov, 1903) dog, cattle, horse, rabbit, mouse

Haemaphasalis H. campanulata Warburton, 1908 dog

H. concinna Koch, 1844 cattle, horse

H. cornigera Neumann, 1897 cattle, field mouse

H. flava Neumann, 1897 dog, cattle, human, horse

H. japonensis Warburton, 1908 dog, cattle, deer

H. japonica douglasei Nutt & Warburton, 1915 dog, cattle, deer

H. kutchensis Hoogstral & Trapdo pheasant

H. longicornis Neumann, 1901 cattle, human, horse, rabbit

Ixodes I. cavipalpus Nuttal & Warburton, 1908 cattle, goat, sheep

I. granulatus Supino, 1897 field mouse

I. japonensis Neuman, 1904 hedgehog, rabbit

I. monospinosus Saito, 1967 human, goat

I. nipponensis Kitaoka & Saito, 1967 dog, cattle, human, deer

I. persulcatus Schulze, 1930 dog, cattle, human, horse

I. ovatus Neumann, 1899 dog, cattle, human, horse, deer

I. ricinus (Linne, 1758) dog, sheep, mouse

I. signatus Birula, 1895 sea gull

I. tanuki Satio, 1964 Korean raccoon dog

I. turdus Naktsuji, 1942 field mouse, birds

I. vespertillionis Koch, 1844 bat

Rhipicephalus R. sanguineus (Latrielle, 1806) dog
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Table 2. Ticks collected from dogs in Korea

Genus Species

Amblyomma A. testidunarium

Boophilus B. annulatus

B. microplus

Dermacentor D. reticulatus

D. silvarum

Haemaphysalis H. campanulata

H. flava

H. japonensis

H. japonica

H. longicornis

Ixodes I. nipponensis

I. persulcatus

I. ovatus

I. ricinus

Rhipicephalus R. sanguineus




