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First Blindness Cases of Horses Infected with Setaria
Digitata (Nematoda: Filarioidea) in the Republic of Korea
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Abstract: Ocular setariases of cattle were reported but those of equine hosts have never been reported in the Republic of
Korea (Korea). We found motile worms in the aqueous humor of 15 horses (Equus spp.) from 12 localities in southern
parts of Korea between January 2004 and November 2017. After the affected animals were properly restrained under se-
dation and local anesthesia, 10 ml disposable syringe with a 16-gauge needle was inserted into the anterior chamber of
the affected eye to successfully remove the parasites. The male worm that was found in 7 of the cases showed a pair of
lateral appendages near the posterior terminal end of the body. The papillar arrangement was 3 pairs of precloacal, a pair
of adcloacal, and 3 pairs of postcloacal papillae, plus a central papilla just in front of the cloaca. The female worms found
in the eyes of 8 horses were characterized by the tapering posterior terminal end of the body with a smooth knob. Worms
were all identified as Setaria digitata (von Linstow, 1906) by the morphologic characteristics using light and electron mi-
croscopic observations. This is the first blindness cases of 15 horses infected with S. digitata (Nematoda: Filarioidea) in

Korea.
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Adult worms of the genus Setaria Viborg, 1795 (Nematoda:
Filarioidea) are transmitted by mosquitoes and are commonly
found free within the peritoneal cavity of ungulates [1]. In Ko-
rea, Rhee et al. [2] reported 2 species of Setaria, S. digitata and S.
marshalli, found in the abdominal cavity of cattle by the appli-
cation of scanning electron microscopy. Larvae of Setaria spp.
often invade other organs such as the brain and spinal cord of
sheep, goat, horse, and cattle causing cerebrospinal injuries
[3,4], or lumbar paralysis [5-7]. Worms have also been found
in the urinary bladder [8] and the epicardium or pericardium
[9,10]. Larvae of Setaria spp. frequently migrate into the eye of
cattle and horses where they cause blindness [11-13].

Since horses are mainly raised for riding and sports activi-
ties, cloudiness of the cornea, decreased vision, or blindness
due to ocular setariasis can be detrimental and even fatal.
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Equine ocular setariasis caused by several species of Setaria, in-
duding S. equina, S. marshalli and S. digitate, has been reported
in the eyes of donkeys and horses [12,14,15]. Among 242
horses with ocular disorders in India, 138 cases (57.0%) were
diagnosed as ocular setariasis during 10 years from 2002 to
2011 [16].

We previously reported the first case of ocular setariasis of
cattle in the Republic of Korea (Korea) in 2002 in which a
5-month-old female native Korean calf and a 2-year-old fe-
male Holstein cow were found to be unilaterally blind, and
single S. digitata worm was isolated from the aqueous humor
of each of the affected eye [13]. Since then, additional cases of
ocular setariasis have not been reported until present in Korea.
We report herein 15 cases of equine ocular setariasis caused by
S. digitata (von Linstow, 1906), as identified by both light and
scanning electron microscopies.

In January 2004, a 5-year-old male Jeju pony (Equus ca-
ballus) was found to have a left eye opaque at a local horse
farm in Gyeongsan-si, Gyeongsangbuk-do, Korea. In contrast
to the healthy and non-affected right eye, the cornea of the left
eye was leukomatous to the extent that the affected eye did not
respond to any movement on the left side of the face. An al-
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most identical case was developed in a horse farm in Miryang-
si, Gyeongsangnam-do, Korea, at the same period. The right
eye of a 6-year-old Thoroughbred gelding was found to be
opaque, and a white worm was observed rapidly swimming
within the anterior chamber (Fig. 1). Additional 13 cases of
equine ocular setariasis were identified from October 2012 to
November 2017 (Table 1).

Worms were removed from the affected eye of each horse as
previously described by Shin et al. [13] by the needle puncture
aspiration (NPA) technique. Briefly, after the animal was prop-
erly restrained under sedation and local anesthesia, 10 ml dis-
posable syringe with a 16-gauge needle was inserted into the

Fig. 1. A motile S. digitata (arrow) in the aqueous humor of the
right eye of a Jeju pony from Miryang-si, Gyeongsangnam-do,
Korea (Case 2).

anterior chamber of the affected eye at 6 o’clock position of
the cornea about 5 mm apart from the limbus. The entire par-
asite was successfully removed by pointing the tip of the nee-
dle near the one end of the worm and withdrawing the piston
to pull the worm into the syringe.

The average length of removed worms was 3.2+0.8 cm in
length (mean +SD), and 7 horses were infected with the worm
in the left eye and 8 on the right eye. Only 1 worm was found
in the affected eye from each horse. All worms were identified
as S. digitata by the morphologic characteristics under light
and electron microscopies using the identification keys pro-
vided by Thwaite [17], Shoho et al. [18], and Rhee et al. [2].
The anterior part of the worm had dorsal and ventral projec-
tions adjacent to the round lateral lips (Figs. 2, 3). The male
worm found in 4 of the cases showed a pair of lateral append-
ages near the posterior terminal end of the body (Fig. 4). The
papillar arrangement was 3 pairs of precloacal, a pair of adclo-
acal, and 3 pairs of postcloacal papillae, plus a central papilla
just in front of the cloaca. The female worm was characterized
by a tapering posterior terminal end of the body with a
smooth knob, a distinctively different feature compared to S.
marshalli, which is bulged and roughly furcated (Fig. 5).

The cases contained herein are about ectopic parasitism of S.
digitata in the eyes of 15 horses from Korea. Although we pre-
viously reported 2 blindness cases of cattle due to the aberrant
migration of S. digitata into the aqueous humor [13], this is
the first blindness cases of horses infected with S. digitata

Table 1. Summary of cases and results of worm recovery from the aqueous humor of the eye of 15 horses

Worm
C,jse Date Location in Korea Breed Bl N Ier?gth UET)  BSTT
[o} gender age eye (cm) number sex
1 Jan. 2004 Gyeongsan-si, Gyeongbuk  Jeju pony (Equus caballus)  Female 5 Left 45 1 Female
2 Jan. 2004 Miryang-si, Gyeongnam Thoroughbred Male 6 Right 3.9 1 Male
3 Oct. 2012 Muan-gun, Jeonnam Thoroughbred Male 6 Left 3.1 1 Male
4 Oct. 2012 Damyang-gun, Jeonnam Thoroughbred Male 11 Right 3.0 1 Male
5 Oct. 2013 Yeongam-gun, Jeonnam Thoroughbred Female 6 Left 29 1 Male
6 Sept. 2014 Miryang-si, Gyeongnam Warmblood Female 10 Left NM 1 Male
7 Oct. 2014 Gimhae-si, Gyeongnam Halflinger Female 3 Left 3.2 1 Female
8 Dec. 2014  Tongyeong-si, Gyeongnam  Thoroughbred Female 6 Right NM 1 Female
9 May-15 Gwangju Thoroughbred Male 3 Left 4.1 1 Female
10 May-15 Yeongam-gun, Jeonnam Thoroughbred Female 2 Right 815 1 Female
11 Nov. 2015 Chilgok-gun, Gyeongbuk American quarter horse Female 6 Left 1.9 1 Female
12 Oct. 2015 Changwon-si, Gyeongnam  Jeju pony (Equus caballus)  Female ® Right 2.7 1 Male
13 Sep. 2015  Gimhae-si, Gyeongnam Thoroughbred Male 4 Right 2.1 1 Male
14 Nov. 2016 Changwon-si, Gyeongnam  Thoroughbred Male 8 Right 45 1 Female
15 Nov. 2017 Hamyang-gun, Gyeongnam  Jeju pony (Equus caballus)  Female 2 Right 25 1 Female

NM; not measured.
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Fig. 2. Adult S. digitata removed from the anterior chamber of the eye of a horse. (A) Whole body. (B) Light microscopic view of the an-
terior part of the worm. (C) Posterior end of the female adult worm. (D) Posterior end of the male adult worm. ventral projection (VP),
dorsal projection (DP), lateral appendage (LA), and posterior terminal end with smooth knob (PE). Scale bar=100 pm.
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Fig. 3. Scanning electron micrograph of the anterior end of an
adult male S. digitata. Dorsal projection (DP), lateral lips (LL), ven-
tral projection (VP).

(Nematoda: Filarioidea) in Korea. For removal of worms from
the eye, we followed the NPA technique designed for remov-
ing S. digitata from the anterior chamber of cattle, as we first
reported in 2002 [13]. The NPA technique was different from
the other studies in which worms were removed from the
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Fig. 4. Scanning electron micrograph of the posterior end of a
male adult S. digitata. A pair of lateral appendages near the pos-
terior terminal end of the body is present (asterisk). The papillar
arrangement; 3 pairs of precloacal papillae (white arrows), a pair
of adcloacal papillae (white arrow heads) and 3 pairs of postcloa-
cal papillae (black arrows), plus a central papilla just in front of the
cloaca (black arrow head).

aqueous humor by the surgical incision on the cornea
[12,19,20]. Recent reports on the removal of ocular Setaria fol-
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Fig. 5. Scanning electron micrograph of the posterior end of a fe-
male adult S. digitata. Tapering posterior terminal end of body
with a smooth knob (PE) and lateral appendage (LA).

lowed our protocol, which is easier and safer than previous
methods [14,21]. The NPA technique minimizes the damage
of the vital parts of the eye and does not need to put the horse
under general anesthesia. Several chemotherapeutic methods
are known for treating setariasis in animals. DEC (diethylcar-
bamazine) [3,16] or ivermectin [22,23] has been generally
used to treat setariasis in cattle and horses. However, chemo-
therapy of ocular setariasis is not recommended because the
dead body of the worm that remains in the aqueous humor of
the eye can exacerbate the development of opaqueness of the
affected eye.

Although we presented 15 cases of equine ocular setariasis
in this report, the annual incidence reported by local veterinar-
ians ranges from 10 to 15 cases alone in Gwangju and Jeon-
nam areas in Korea. This implies that quite a few horses are
annually infected with Setaria spp. without clinical symptoms.
So far, however, the epidemiological survey of equine setariasis
has not yet been available in Korea. While there have been
only a few cases of equine ocular setariasis caused by S. equina
around the world [14,15], many ocular setariaisis by S. digitata
have been reported in Asia [4,12,15,21,24]. The reason for the
species variation of Setaria spp. in the development of ectopic
parasitism is unknown, but there is a possibility that each spe-
cies of Setaria elicits dissimilar immunological responses by
the hosts. In the case of S. digitata, a non-pathogenic parasite
of cattle, the worm is likely to elicit stronger host immune re-
sponses in horses than in cattle. On the other hand, S. equina

may cause relatively little pathogenic reaction to horses, its
permissive host.

The Korean government implemented The Horse Industry
Promotion Act' in 2011 in hopes of boosting rural economy.
Since then the number of horse-riding facilities, parks, training
schools, and academies have been rapidly increasing through-
out the nation [25]. As horse riding and sports activities are in-
creasing, however, the horse blindness by the nematode para-
site in Korea should also be alerted. Our report here on the
first blindness cases of horses due to S. digitata infection in Ko-
rea calls for a nationwide epidemiological survey of the para-
site infection as well as a strategic preventive medication pro-
gram against the detrimental disease in horses.
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