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Abstract — Zoonotic onchocerciasis is a rare human infection caused by Onchocerca species that normally parasitize
non-human mammals. In Japan, all previously reported human cases have been attributed to Onchocerca japonica and
have presented as localized, non-migratory subcutaneous nodules. Here, we report the first human infection caused by
Onchocerca takaokai Uni et al., 2015. A 24-year-old male presented with linear migratory erythema on the forearm,
clinically consistent with creeping eruption. Histopathological examination revealed an adult female filarial nematode
with polymyarian-coelomyarian musculature, without internal cuticular ridges in the lateral cords, and lacking trans-
verse ridges on the cuticle. Molecular analyses of the mitochondrial 12S rRNA and cytochrome ¢ oxidase subunit I
(cox1) genes confirmed that the parasite was O. takaokai, a parasite of wild boars in Japan. This case demonstrates
a clinical presentation distinct from that of O. japonica and suggests that O. fakaokai should be considered in the dif-
ferential diagnosis of creeping eruption in endemic areas.
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Résumé — Premiére infection humaine a2 Onchocerca takaokai (Spirurida : Onchocercidae) se manifestant par
une éruption rampante au Japon. L’ onchocercose zoonotique est une infection humaine rare causée par des especes
d’Onchocerca qui parasitent normalement les mammiféres non humains. Au Japon, tous les cas humains rapportés
jusqu’a présent ont été attribués a Onchocerca japonica et se sont manifestés par des nodules sous-cutanés localisés
et non migrateurs. Nous rapportons ici le premier cas d’infection humaine a Onchocerca takaokai Uni et al., 2015.
Un homme de 24 ans présentait un érythéme linéaire migrant sur 1’avant-bras, cliniquement compatible avec une
éruption rampante. L’examen histopathologique a révélé un nématode filaire femelle adulte a musculature
polymyarienne-coelomyarienne, sans crétes cuticulaires internes dans les cordons latéraux et sans crétes
transversales sur la cuticule. L’analyse moléculaire des génes de I’ARNr 12S mitochondrial et de la sous-unité I de
la cytochrome ¢ oxydase (cox1) a confirmé qu’il s’agissait d’O. takaokai, un parasite du sanglier au Japon. Ce cas
présente un tableau clinique différent de celui d’O. japonica et suggere qu’O. takaokai doit étre pris en compte
dans le diagnostic différentiel des éruptions cutanées rampantes en zones endémiques.

Introduction

Zoonotic onchocerciasis is a rare parasitic disease caused by
Onchocerca species that normally parasitize non-human mam-
mals, such as wild ungulates, canids, or equids [4, 11, 12].
According to a 2020 review, since the first human case was
recorded in 1965, a total of 40 cases have been documented
worldwide, all within the Holarctic region [4]. To date, five spe-
cies have been identified as causative agents of human zoonotic
onchocerciasis, each primarily parasitizing specific ungulate or
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carnivore hosts: O. lupi (dogs; distributed in the USA, Europe,
Tiirkiye, Tunisia, and Iran), O. japonica (formerly O. dewittei
Jjaponica, wild boars; Japan), O. gutturosa (cattle; Europe,
North America, Africa, and Australia), O. jakutensis (red
deer; Europe), and O. cervicalis (horses; North America and
Europe) [4].

In Japan, the diversity of the genus Onchocerca is remark-
ably high. To date, 10 species have been recorded from domes-
tic and wild ungulates: O. gutturosa and O. lienalis in cattle;
O. cervicalis in horses; O. suzukii, O. caprini (originally Lox-
odontofilaria caprini), and O. skrjabini in Japanese serows;
O. eberhardi, O. flexuosa, and O. skrjabini in sika deer; and
O. japonica (originally O. dewittei japonica) and O. takaokai
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Figure 1. Clinical features. (a) Elastic reddish nodule on the
extensor side of the left forearm (arrow). Skin biopsy was performed
from this nodule. (b) Irregular, serpiginous erythematous streaks and
eruptions, continuous with the nodule, were observed from the
forearm to the radial side of the elbow, suggestive of creeping
eruption (arrows).

in wild boars [10, 14, 19, 21]. Despite this diversity, 13 docu-
mented cases of zoonotic onchocerciasis have been reported in
Japan to date, all attributed to O. japonica, and were described
as presenting with a single, localized subcutaneous nodule
[7, 10].

Here, we report the first human case of Onchocerca takao-
kai Uni et al., 2015 infection. Notably, the infection manifested
as creeping eruption rather than a localized subcutaneous nod-
ule, representing a clinical presentation fundamentally different
from that observed in previously reported human cases caused
by O. japonica.

Materials and methods
Ethics statement

This study was conducted in accordance with the Declara-
tion of Helsinki. The institutional review board of Nagasaki
University Hospital determined that formal ethical approval
was not required for this single case report, and written
informed consent for publication was obtained from the patient.

Case description

A 24-year-old male noticed migratory erythema extending
from the left upper arm to the forearm two months before pre-
sentation. The patient resided in Nagasaki Prefecture, Japan, in
a suburban area adjacent to low mountains where the Japanese
wild boar (Sus scrofa leucomystax) is occasionally observed.
He had no history of travel abroad. He worked as an office
employee and did not own any pets. Although he did not recall
any blackfly bites, exposure could not be excluded. Despite
treatment with topical steroids and oral antihistamines, the
lesions persisted.

At the first visit, a firm, elastic reddish nodule, approxi-
mately 1 cm in diameter, was observed on the extensor side

Figure 2. Histopathological examination. A cross section, cut
slightly obliquely, of the worm found in the dermis of the patient,
showing smooth cuticle (arrow), six somatic muscle cells (1-6) in a
quadrant, lateral cord (Ic) without internal cuticular projection, dorsal
or ventral cord (dvc), and sections of intestine (i) and two uterine
tubes (u) in the pseudocoelom.

of the left forearm (Fig. 1a), accompanied by an irregular, ser-
piginous linear erythematous eruption to the radial side of the
elbow (Fig. 1b). Based on the clinical presentation, creeping
disease was initially suspected, although the patient had no his-
tory of consuming raw freshwater fish. A skin biopsy revealed
cross sections of a nematode consistent with a filarial parasite,
and zoonotic filariasis was therefore suspected.

The patient was treated with oral ivermectin (12 mg) admin-
istered twice at a one-week interval, resulting in complete res-
olution within one month. No recurrence was observed at six-
month follow-up.

Histopathological examination

Skin biopsy specimens were fixed in formalin and embed-
ded in paraffin. Histological sections were stained with hema-
toxylin and eosin and examined by light microscopy.

Molecular analysis and phylogenetic analysis

Genomic DNA was extracted from formalin-fixed, paraffin-
embedded tissue using DEXPAT (Takara Bio Inc., Kusatsu,
Shiga, Japan). A partial region of the mitochondrial 12S rRNA
gene was amplified by PCR using primers Dirol2S-F and
Diro12S-R, as previously described [13]. In addition, a portion
of the mitochondrial cytochrome c oxidase subunit I (cox1)
gene was amplified using the previously reported primers Fil
COXIF and Fil COX1R [17]. PCR products were purified
and sequenced directly. The newly obtained sequences were
deposited in GenBank under accession numbers PV388830
(12S rRNA) and PZ054045 (cox1).

The obtained sequences were compared with sequences of
Onchocerca species deposited in GenBank. A maximum likeli-
hood phylogenetic tree based on the 12S rRNA gene was con-
structed using MEGAI1l [16]. Pairwise p-distances
(uncorrected) for the coxl sequences were calculated based
on a 347-bp alignment in Geneious Prime 2025.0.3 (https://
WWW.geneious.com).
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Figure 3. Phylogenetic placement of the Onchocerca species from the present case in Japan based on mitochondrial 12S rRNA gene
sequences. The tree was constructed using the maximum likelihood method with the Hasegawa-Kishino-Yano model. Evolutionary rate
differences among sites were modeled using a discrete Gamma distribution. The final dataset contained 33 sequences with a total of 377
aligned positions. Bootstrap values (>70%) based on 1,000 replicates are shown next to the branches. The tree was rooted using Brugia malayi
and Wuchereria bancrofii as outgroups. The present case (Homo sapiens, Japan) is indicated by a triangle (A). Host species and geographic
origin are shown in parentheses. All analyses were performed using MEGA11 (Tamura et al., 2021) [16]. Scale bar indicates the number of

substitutions per site.

Results and discussion
Histopathological findings

Histological examination revealed a nematode cross section
approximately 70 pm in diameter, surrounded by a 2 pm thick
cuticle. Transverse striations were observed at approximately
1 pum intervals on the cuticle surface. Transverse ridges were
absent on the cuticle. The somatic musculature was well devel-
oped and exhibited a polymyarian-coelomyarian pattern with
six muscle cells per quadrant (Fig. 2). Sections of the intestine
and two uterine tubes were observed in the pseudocoelom. No
bacillary band was observed and the lateral cords were triangu-
lar or rectangular, without internal cuticular ridges. The pres-
ence of the uterine structures indicated that the nematode was
in its fifth (adult) stage.

To differentiate this nematode from other known causes of
creeping disease, a detailed morphological comparison was

performed. Among the nematodes known to cause creeping
disease in Japan that possess a polymyarian-coelomyarian mus-
culature are Gnathostoma spp., Crassicauda giliakiana (also
known as the larval spirurid-type X), and zoonotic filariae
[1, 5]. However, Gnathostoma species possess spines on their
cuticle, and their musculature exhibits an intermediate pattern
between the polymyarian-coelomyarian and meromyarian-
platymyarian types, differing from the present case [1, 5].
Similarly, C. giliakiana has a significantly higher number of
muscle cells and remains in the larval stage without developing
reproductive organs in human hosts, distinguishing it from the
present nematode [3, 9]. Conversely, zoonotic filariae lack
cuticular spines and often reach adulthood in humans. Zoonotic
filarial species previously identified in the subcutaneous con-
nective tissues of humans in Japan include Dirofilaria immitis,
Dirofilaria repens, Dirofilaria ursi, and Onchocerca japonica
[2, 13, 15, 22]. Dirofilaria species exhibit well-developed
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internal cuticular ridges [8], being readily distinguished from
the present worm. Meanwhile, the relatively small number of
somatic muscle cells in the sectioned worm suggests affinity
with Onchocerca [11]. Although many species of Onchocerca,
such as O. japonica, possess transverse ridges on the female
cuticle [18], some congeners lack these structures. In Japan,
two species — O. suzukii, parasitic in the Japanese serow, and
O. takaokai, described from the Japanese wild boar — are
known to lack transverse cuticular ridges [19, 21]. Because
comparative cross-sectional morphological data for these spe-
cies remain limited, definitive species identification was
deferred until molecular analysis was performed.

Molecular identification

Phylogenetic analysis based on mitochondrial 12S rRNA
gene sequences demonstrated that the sequence obtained from
the present case clustered with O. takaokai isolates from wild
boars in Japan, with high bootstrap support (Fig. 3). To further
confirm species identity, pairwise p-distances were calculated
based on a 347-bp alignment of the mitochondrial cytochrome
c oxidase subunit I (cox1) gene. The present isolate showed no
genetic divergence (p-distance = 0.000) from all three reference
sequences registered as O. takaokai. In contrast, the genetic
divergence between the present isolate and O. suzukii was
0.098, while that between the present isolate and O. japonica
ranged from 0.072 to 0.078 (Table S1).

Clinical and epidemiological implications

Taken together, the morphological and molecular findings
indicate that the parasite responsible for the present infection
was O. takaokai. The species O. takaokai was first described
in 2015 as a second species parasitizing the Japanese wild boar
(Sus scrofa leucomystax) [19]. Recent epidemiologic studies
have revealed its geographical distribution in southwestern
Japan; O. takaokai has been reported from wild boars in
Kyushu (Oita Prefecture), with a prevalence of approximately
26.9%, and from the Ryukyu wild boar (S. s. riukiuanus) on
Kakeroma Island in the Nansei Islands [20]. Both O. japonica
and O. takaokai share a common natural vector, the anthro-
pophilic and zoophilic blackfly Simulium bidentatum [6, 19].
However, despite its recognized presence in wild boars and
its transmission by a human-biting blackfly, no human infec-
tions attributable to O. fakaokai had been reported prior to
the present case.

The present case represents the first documented human
infection caused by O. takaokai. Consequently, the number of
Onchocerca species confirmed to infect humans increases from
five to six, and the clinical spectrum of zoonotic onchocerciasis
in Japan is expanded. A notable clinical feature was creeping
eruption, in contrast to previously reported human infections
caused by O. japonica, which have consistently presented as
localized, non-migratory subcutaneous nodules [7, 10].

Zoonotic onchocerciasis is not routinely considered in
patients presenting with creeping eruption; however, this case
suggests that O. fakaokai should be included in the differential
diagnosis in regions where the parasite has been reported in
wild boars. The occurrence of this case in Nagasaki Prefecture,

Kyushu, is epidemiologically plausible, as O. takaokai has been
documented in wild boars on the same island. However, given
that wild boars are widely distributed throughout Japan and the
vector blackfly Simulium bidentatum also occurs broadly, the
actual distribution of O. takaokai may be wider than currently
recognized [20]. Molecular identification remains essential for
accurate species determination and for improving understand-
ing of the clinical diversity of zoonotic Onchocerca infections
in humans.
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