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Abstract : This report deals with the morphology of the horsehair worm isolated in canine vomitus. We received a
worm in living status. The worm was investigated by using light and scanning electron microscopy (SEM) for species
determination. Grossly, the worm was blackish brown in color and 215 mm in length and 1.2 mm in maximum width.
Microscopically, the worm was composed of epicuticle, cuticle, epidermis, muscle, mesenchyme, pseudocoel, nerve
cord and gut. But the genital organ was not developed. The SEM study revealed that the cuticle contains five types
of elevated structures called areoles. The cuticular surface of the parasite is covered by an abundant type of areoles:
simple areole, tubercle areole, bulging areole, crowned areole, circumcluster areole. The observed characteristics of
the specimen in this study are same to those of genus Chordodes. And we concluded that it is a male of Chordodes
koreensis belong to Gordiida. Only nine species of freshwater Nematomorpha are known from Korea, two of which
belong to the genus Chordodes. But the case of parasitic horsehair worm in dogs do not recorded, and this is a first
gordiosis of dog in Korea.
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Introduction

Horsehair worms (Nematomorpha), also known as Gord-

ian worms, occur worldwide and represent a primitive group,

with invetebrates, especially insects, serving as a develop-

mental hosts. The worms include about 300 freshwater species

in 22 genera (Gordiida) and 5 marine species in one marine

genus (Nectonema) (16). The nematomorph fauna of Korea

have been reported 9 species in 3 genera (1,2,12). The tradi-

tional classification includes 4 families: Gordiidae May 1919

including genera with a so-called postcloacal crescent (Gor-

dius and Acutogordius), Spinochordodidae Kirjanova 1950

including the genus Spinochordodes, Lanochordodidae Kir-

janova 1950 including the monotypic genus Lanochordodes,

and Chordodidae May 1919 including all remaining genera

(5). They are similar to nematodes but much longer and very

thin. The genus Chordodes Creplin, 1874 is the largest genus

of Nematomorpha with about 90 described species (18). 

The worms are parasitic in their larval stages, while the

adult worms are free living in fresh-water habitats. The hosts

of hairworms are mantises and some carnivorous or omnivo-

rous species of orthoptera and coleoptera, although a variety

of other animals are known to serve as definitive hosts. The

worms have been frequently reported in humans, but hardly

ever in domestic animals. In most cases, the worms were

passed per anus or vomited out. To date, a total of 9 species

in 3 genera have been recorded in the gordioidean fauna in

Korea (1,2,12). Of the genus Chordodes, two species have

been reported in Korea: C. japonensis and C. koreensis (1).

But the case of parasitic horsehair worm in dog does not

recorded. This report deals with the morphology of the horse-

hair worm vomited by a domestic dog in Korea. 

Materials and Methods

A 2-year-old 50 kg intact male domestic dog (Fig 1) was

referred. The dog's body condition was good, but he had

vomited two times. When vomiting, the owner discovered a

living worm (Fig 2). So we performed a hematological

examination, a fecal suspension & sedimentation test, and a

modified Knott`s test for heartworm. For light microscopical

study, the worm was cleared in lactophenol. The worm was

placed in lacto-phenol solution (glycerin 20 ml, lactic acid

10 ml, phenol 10 g, D.W. 10 ml) for 24 hrs to the transpar-

ency. The transparent worm was examined by light micro-

scope. The mid part of worm was cut, fixed with neutral

buffered formalin, conventional paraffin sectioned, and H-E

stained for light microscopic study. The worm was previ-

ously washed with 0.1 M phosphate buffer pH 7.4 (PB) and

fixed with 2.5% glutaraldehyde in PB at 4oC for 4 hrs. After

washing with PB, the specimens were post-fixed with 1%
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osmium tetroxide at 4oC for 4 hrs. Afterward, the specimens

were dehydrated in a graded ethyl alcohol series, dried by

CO2 critical point, coated with gold and examined by scan-

ning electron microscopy. 

 

Results

In hematological examination, the dog was normal with the

exception of red blood cell (RBC), granulocyte count (GRA)

and Red cell distribution width (RDW). In parasitological

examination, Toxocara canis, Ancylostoma caninum, Trichu-

ris vulpis, and Dirofilaria immitis were positive (Table 1). 

The worm is blackish brown in color, 215 mm in length,

and 1.2 mm in maximum width (Fig 2). The light microscopic

study revealed that the worm is composed of epicuticle, cuti-

cle, epidermis, muscle, mesenchyme, pseudocoel, nerve cord

and gut (Fig 3). But the genital organ is not developed. The

Calotte (anterior end) is somewhat conical and the mouth is

presented at the center (Fig 4). 

The whole body is covered with protruding structures

called areoles (Fig 5). The SEM study revealed that the cuti-

cle contains five types of elevated structures. The first type

areoles (simple areole) are the most abundant, they are

slightly elevated and rounded. Tightly spaced areoles look

like mulberry. Typically, these areoles do not contain bristles

(Figs 6, 10). The second type areoles (tubercle areole) are

further elevated and contains one finger-like projection on

top and small bristles (Figs 7-11) that does not extended 10 µm

in length. The third type areoles (bulging areole) are arranged

among simple areoles, isolated or in groups of two or three

areoles, they are similar to simple areoles in shape although

taller than simple areoles (Fig 9). The fourth type areoles

(crowned areole-short filament) occur in pairs with central

tubercle, have moderately short filaments on top. These are-

oles are distributed all over the cuticle (Figs 8, 10, 11). The

crowned areoles encircled fifth type areoles (circumcluster

areole). The circumcluster areoles with small bristles were

slightly elevated and composed of 12-14 areoles (Figs 10, 11). 

The Cloacal aperture is situated ventrally at 3.7 mm from

the anterior to posterior extremity. A very shallow groove is

presented on the ventral surface from the cloacal aperture to

the distal end (Figs 12,13). The bristles of the male posterior

end are laterally abundant (Figs 14,15). The cloacal opening

of the worm is surrounded by distinctly circumcloacal spines.

The region posterior of the cloacal opening does not contain

recognizable areoles. Male of Chordodes always have an

undivided posterior end without tail lobes.

Discussion

The identification of a species of Chordodes is not easy

because they have the highest diversity in cuticular structures

and the largest genus, comprising about 90 species among

Nematomorpha (15). The Chordodes species are distributed

mainly in tropical and subtropical regions (16). Chordodes

Fig 1. The dog infected with C. koreensis.

Fig 2. Gross feature of C. koreensis.

Fig 3. Light microscopical view of transverse section of C. koreen-

sis. C, cuticle; E, epidermis; EC, epicuticule; G, gut; M, muscles;

ME, mesenchyme; NC, nerve cord; P, pseudocole. Bar: 10 µm.

Table 1. The clinical pathology record of the dog infected with
C. koreensis

Parameters Case values Normal range

 WBC (103/µl) 14.7 6.0-17.7

 RBC (106/µl) 8.02 5.40-7.80

 HGB (g/dl) 17.7 13.0-19.0

 Hct (%) 49.9 37.0-54.0

 PLT (106/µl) 230 160-430

 MCV (fl) 62 64-74

 MCH (pg) 22.1 22.0-27.0

 MCHC (g/dl) 35.5 34.0-36.0

 RDW(%) 10.5 14.0-17.0

 MPV 9.6 6.7-11.1

 MON 4.1 0.0-99.0

 LYM 2.3 1.2-3.2

 MON 0.6 0.3-0.8

 GRA 11.8 1.2-6.8

 Fecal Ex.
Toxocara,

Ancylostoma, Tricuris
Negative

 Heart worm
Positive

(adult, larvae)
Negative
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species parasitize praying mantises and cockroaches (15,17).

The first to give a characterization of the genus was Camer-

ano in 1897 who listed in it an undivided male posterior end

and different types of cuticles. The cuticles in all Chordodes

species are rich in more or less elevated structures called

"areoles". Areoles are the most important characters for spe-

cies determination in this genus. Especially, crowned areoles

only occur in Chordodes (7,8,21). Zanca et al. (21) suggested

that the areoles were called simple areole, tubercle areole,

thorn areole, bulging areole, crowned areole, circumcluster

areole. 

In general, the diagnostic feature of this genus is the pres-

ence of crowned areoles. To date about 90 species of Chor-

dodes have been reported around the world but the description

of several of these species is incomplete and needs reinvesti-

gation by SEM. Especially, of the genus Chordodes, two spe-

cies (C. koreensis, C. japonensis) have been reported in

Korea (2). The new species, Chordodes koreensis, possessed

5 kinds of papillae on the surface of body. In this study, the

worm carry 5 kinds of papillae. It is easily distinguishable

from other species of Chododes by the possession of two

kind of papillae type 1, one with long hyaline hairs and the

other with short ones just on the midventral cuticular surface.

It was reported by Inoue (10) that C. japonensis has only a

single kind of papillae type 1, while C. ferganensis carry 2

kinds of papillae type 1. Also it was reported by Kirjanova

and Spiridonova (11) that papillae type 3 in C. japonensis

forms a cluster 2 or 3 papillae but C. ferganensis has singly

papillae type 3, without forming a cluster of 2-3 papillae.

Males of Chordodes always have an undivided posterior end

without tail lobe (16). This is matched with our study.

The normal life cycle of horse-hair worm is as follows:

Figs 4-15. SEM finding of C. koreensis. 4. Calotte and mouth (arrow). 5. Ventral view, various areoles are situated on the cuticle. 6.

Areole type 1 has no bristles. 7. Areole type 2. 8. Areole type 2 (arrow head) and 4 (arrow). 9. Areole type 2 (arrow head) amd 3 (arrow).

10. Areole type 1 (in the square), 2 (arrow head), 4 (arrow). 11. Areole type 2 (arrow head), 4 (in the circle), 2 (arrow head), 5 (arrow).

12. Posterior end of the worm. cloaca (arrow), very shallow groove (arrow head) 13. Cloaca. 14. Bristles (B). 15. Bristles on posterior end.
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The adult worm is free-living in the aquatic condition and the

female lays the egg in streams and ponds. The hatched larvae

develop further, mainly in insects. The larval encystment is

in the aquatic environment. The larvae are excysted in the

host intestine and penetrate the gut walls (9). It then undergoes

development within the body of the host until it becomes an

adult when it escapes into an aquatic environment. 

The cases of parasitic hairworm in man have been reported

(3,4,19,20). In most of these cases the worms were passed

per anum or vomited out. But in a few cases, the worm passed

per vaginum (3). Carvahlo (6) records a case where a horse-

hair worm was passed out through the urethra with the

accompaniment of severe pain. The patient had previously

complained of pain in the inguinal region. A very interesting

case where the worm had encysted in the vicinity of the eye

and removed surgically (14). 

It has been proposed two route of infection to explain how

larvae, emerging from eggs deposited in fresh water, reach

their host. The one is direct infection with larvae in drinking

water or more rarely with free encysted larvae in the aquatic

environment. In this case, the larvae would migrate into the

tissues and undergo development (14). The other possible

source of infection is indirect infection by adult or larvae

already encysted within an intermediated host that is con-

sumed by a definitive host. Inoue (10) showed that 21 of 26

mantids became infected when fed insect larvae containing

cysts of C. japonensis. This led Inoue (10) to conclude that

indirect infection through cyst containing aquatic insect lar-

vae is more important then the direct ingestion of nemato-

morph larvae from the water. In our case, the dog drank water

in the ditch around a paddy field. So we concluded that the

dog was indirectly infected through cyst-containing aquatic

insect. 

The worms have been frequently reported from humans,

but hardly from domestic animal. Saito et al. (13) reported a

hairworm vomited by a domestic cat. The worm seems to

be similar to Gordius ogatai but can not be closely identified. 

The observed characteristics of the specimen studied are

same to those of genus Chordodes. It was found to be a male

of Chordodes koreensis belong to Gordiida. But the case of

parasitic horsehair worm in dog has not been recorded. This

is the first gordiosis of dog in Korea.
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개의 구토물에서 분리한 오디흑연가시(철선충)의 형태학적 연구

손화영ㆍ 채준석*ㆍ 김현철**ㆍ 박배근

충남대학교 동물의과학연구소·수의과대학, *서울대학교 수의과대학, **강원대학교 수의과대학

요 약 :개의 구토물에서 발견된 기생충의 진단을 의뢰 받았다. 충체는 육안상 흑갈색을 띠고 있었고 길이 215 mm,

폭 1.2 mm 였다. 광학현미경에서 각피, 각피하층, 근층 내에 mesenchyme, nerve cord, pseudocole, 장이 존재하였으나

생식기는 관찰되지 않았다. 각피의 주사전자현미경 관찰에서 5개의 특징적인 areoles이 관찰 되었다. 5개의 Areole의

형태는 각각 simple, tubercle, bulging, crowned, circumcluster areole로서 Chododes속의 특징적인 형태를 지니고 있

었다. 입의 발달은 미약하였고 총배설강은 후단에서 3.7 mm 전방 배측 정중선에 개구하였으며 후단 정중선에 얕은 구

가 존재 하였다. 상기의 결과에 근거하여 오디흑연가시(Chordodes koreensis)의 수컷 유충으로 동정하였다. 철선충증의

인체보고는 많이 있으나 개에서의 보고는 거의 없으며 이는 국내 최초의 개에서의 오디흑연가시증의 증례보고이다. 

주요어 :철선충, 오디흑연가시, 개. 


